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TOMATOES.

LEE CLEVELAND CORBETT.

That tomatoes can not be successfully grown and ripened in
the open air in South Dakota, is an idea very generally met
with throughout the state. But judging from the results of
our experiments, during the season of '93, ther¢ must have been
some fault in the methods of culture pursued by those failing
to ripen a paying crop.

There are conditions to be overcome in nearly all climates
and the one here is the short season of plaut growth. The past
summer was perhaps one of average length, yet the period, as
shown below, between frosts was too short by over a month.
The time at which frosts of spring may no longer be feared is
generally between May 25.and June 1. This year our plants
were set in the field on May 29, and a killing frost came Sep. 15,
thus giving 108 days for plants to grow and mature their fruit,
a period altogether too short to expect any fruit to ripen, much
less a paying crop, were the seeds planted in the open. The
-number of days necessary, under favorable circumstances, for a
tomato to grow from seed and mature its fruit is one hundred
and forty days. Dut since we have only about one hundred
days to depend on, the deficiencey must be made up. How is it
to be done ? Surely not by attempting to ward off the fall
frosts. 'I'he other altcrnative then is to get the plantsfar enough
advanced before planting them in the field to insure the matur-
ing of the fruit.

SEED 8OWING.

There are three sources from which aid in overcoming the
difficulty above mentioned may be expected. They are briefly:
Time of seed sowing; methods of culture and training; selec-
tion for early strains of fruit.

This season no careful experiments were made upon the time
of sowing the seed of any one variety, a line of work that will
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receive attention next year, but from general observation based
upon the data of the accompanying table, it is safe to say that
there is a time at which the seed should be sown to get the best
results.

TaABLE L Seed Sowing.

K ¢ SRR AT | ey | g | = g
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Variety. = a2 2 -

il

= | & | & =
Earliest of All.......c.o.ociieiiiiiinnioniiiiiiianaennines [Feb. 16‘ May 28(June 13| July 2%
Early Advaoce. _............... ceeee.. | Mar, 17| May 29|June 14 July 27
Early Budy....o.ovvvivnnonnnn. ceveieaiiie .. JAwr. 10, June 3| July 6 |ADg. 17
0t LK) T R e O G W L e S S |Apr. 18‘ Juoe 3| July 21| Sep 11

¥rom the table it will be noted that plants grown from seed
planted Feb. 16, ripened their fruit only four days in advance
of another lot planted a month afterwards, while a third vari-
ety planted twenty-four days after the second was almost that
number of days later in ripening its fruit. After making adue
allowance for difference in variety, it would appear from this
that, in general, March 15, would be a sufe date, as earlier plant-
ing does not correspondingly advance the ripening season, while
later planting appears to proportionately retard maturity.
These conclusions are verified by esperiments elsewhere.*

INFLUENCE OF TRAINING.

Three methods of treatment were decided upon as shown in
the illustration. The plants used were of the same age and
variety and had been given the same {reaiment up to the time
of setting in the field. The plants of Plat 1 were allowed to
remain upon the ground in the usual manner,—without arti-
ficial support. Those of Plat II. were trained by confining the
vines within a rack two feet high, eighteen inches square at the
bottom and about two feet equare at the top. Ir Plat 111 the
plants were set two feet apart in the row, and trained to a single
stem, All the side shoots were kept off and the main stalk was
tied to a light strip of wood, one end of which was inserted in
the ground, and the other fastened to a No. 12 wire that had
been stretched for the purpose,

*See Cornell University Bull. 43.






6

Table II. gives the average product of the various treatments,
up to and including Aug. 28.

TABLE 11— Influence of Training.
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ilE|E
1 =
s sl ol=
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= o | =8 ik
Varicty, “Early Advance,” = SNE S
.a — 9 -
g = S| %8|
o s = (I
L D =
2 e G W
w a2 <l =| =
|
Plat No. .., March 17 Aug.1 3.4!1‘01-1.102
Flat No. II. March 17 | July 27 | B.AL.0T 1.8
Plat No. 111.. March 17 | Juiy 28 5_siu.u4 1.9¢

It shows that normal plants produced more pounds per plant
than those trained in either of the other fashions described, but
owing to the greater number of plants that can be grown per
acre the total yield of the single stem training will be found to
exceed that of the normal or rack trained plants.

Tasrr 1I1.-— Influence of T'raining.— Continued.

Variety—‘Eurly Advauce.”

Av. No. fruit per plant.
Av Wt. of crop per plant.
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Table 1I1. gives the total season’s product. The part above
the division line represents the total yield of ripe fruits, while
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the part below it gives the tetal product including both ripe
and green fruits. It indicates that much the greater quantity
of fruit was produced by the untrained, while the largest pro-
portion of ripe fruits, to the total yield, was produced by the
plants trained to a single stem.

The accompanying table, giving the product per acre of the
plants trained in the above manner, has been made up from the
results of Table IT and that part of Table III above the division
line; and represents only the ripened product of the different
periods. The first period covers the time from first ripening
up to and including Aug. 28, and the second the whole season
beginning with first fruit ripening and ending Scp. 23.

TABLE IV.— Yield per Acre of Trained Plants.

°
[~} .
A 42 3
2 z. 3 2 L
sl 1) I o - g
% £ S = s
=3 M S a >
- s A, a -
= - & - 5
Variety—«Harly Advance.” 3 e = 2 =
) = @
—_ o [ -
S £ & g s
5 g 3 b} 3
2 a 2, 2, =
d =] = =] =
= 2 3 = o
] = b = ES
BIAEEN e S A LS el 2,723 1.01 5.28 54,98 287,44
TR [0 Rl s gl Rl SR o 2722 1.07 3.57 58.25 164.35
IRIENPRIRIAE ©. (8. ..o o e o o b 5,415 ¢.64 1.32 69 6y 143.75

This would indicate that during the early part of the season
the single stem training gave the greatest yield per acre, but
that the other systems were best for the whole season. It will
be noted that twice as many plants are required to plant an
acre for the single stem training as for either of the other meth-
ods, thus doubling the first cost both for plants themselves and
for setting. It isa question then for each individual to settle
for himself whether.or not the apparent gain in early produc-
tion is enough to warrent the necessary increase in cost. If
land is valuable and the available area limited, then the upright
or single stem system may be favorably considered for the early
crop:
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RIPE, S8UN.RIPENED, AND GREEN SEED.

This line of work was begun last season and it was thought
best to continue it, notwithstanding, the fact the field was very
thoroughly worked over by Prof. E. S. Goff, of Wisconsin, while
he was in charge of the horticultural department of the New
York state experiment station at @eneva.*

The plants selected for this work were Dwarf Champions.
The ripe fruits from which the seeds were taken were selected
Aug. 18, 1892, from typical plants of the variety. The green
fruits were selected on the same day and from similar plants; no
fruit was taken that gave indication of color, although they were
nearly full size. The others were picked July 35th, and al-
lowed to color and ripen in the sun, they were good specimens
but perfectly green at the time of picking

On March 17. following, seeds from each of the three lots
were sown in a flat so that the conditions for all should be the
same. April 15. the young plants were transferred to thumb-
pots, and at this time the plants from the seed of fruits matured
on the vines were considered the best. No accurate account
was kept of the per centage of germination for the three sets,
but it was evident tnat the naturally ripened seed was
strongest. The sun-ripened specimens stoo:dl second both in
vigor of plants and rate of germination. ‘The seed from green
fruits, while low in vitality gave a sparse stand of plants that
soon grew to equal the others, and at planting time, June 4, it
was impossible to note any difference in the thrift of the three
sets. The comparisons of Table V are based on 120 plants
from naturally matured seed; 180 plants from the seed of sun-
ripened fruits, and 60 from the seed of green fruits.

*New York &tation 3, annual '84, [’ 224,
" B3 g 4 " vsﬁ’ +" 18..}.
“ o 6o g, 6 ‘e, ¢ gog.
' L1 ‘i ﬂ, e i“u, k1 2’9.
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TaABLE V.—Normal, Sun-Ripened and Green Seed.
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=2 - = - =
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Varlely-=¢Dwart Champion.” ? > : i = E : %
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Piat 1, Normal June 3 | Ang 10] 12U | Wit6 | w2 | 2| 251 | 14.4 | 2.9
Plat 2. Sun rivevned. .. Jduoed | Aug IS0 100 | 1685 | B0 [ 5[ 2.60 | 15.0 | 2.61
Tlat 3, Green Juocs |Aug. § ') 817 257 | 13 | L0 | 1D | 4D

The above table records only the ripe fruit of the season end-
ing Sept. 27. From this it will be seen that the plants from
green seed gave the first ripe fruit, although the difference was
very little in comparison with that recorded in the experiments
of Prof. @&off above noted It will also be seen that the pro-
duct of the plants from green seed, for the season, is consider-
ably in excess of the normal and sun-ripened, both in aggre-
gate weight of product per plant as well as weight of individ-
ual fruits. The average number of fruits per plant was not
quite equal to that of the sun-ripened, L;ut considerably in ex-
cess of the normal.

At the above rates of production the ditferent plats would
have ¢iven the following yield per acre; —Plat 1. 136.64 busiels,
Plat II. 141.54 bushels, Plat ILL. 208.12 bushels, allowing the
plants to be set four feet apart each way.

SEEDLINGS VS. CUTTINGS.

The tomato is easily propagated by cuttings and some growers
claim that cutting plants are enough superior to seedlings to
justify the trouble and expense of keeping over a few plants to
take cuttings from for the early crop. If cutting plants are
enough superior to justify this trouble in other localities, it is
worthy of consideration here where the fruiting season is short.

An experiment along this line was undertaken, and the cut-
ting plants were compared with seedlings of the same variety,
and with the parent plant itself. Instead, however, of using
plants that had been kept over, hot house grown plants of the
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variety “HEarliest of All," from seed, planted January 16, were
used. On April 18, following cuttings were made from the lead-
ers of some thirty good vicorous specimens and planted in the
propagating bench of the green-house. The bench is heated
by hot water pipes which are arranged beneath it, and is main-
tained at a temperature of about 68° ¥. The bed is composed
of about three and one half inches of coarse lake sand, under-
laid with about one and one half inches of clinkers. No cover-
ing sash were used, so the air about the cuttings was not close.
Under these conditions the slips were sufficiently rooted in four-
teen days to be transplanted to individual pots. The seedling
plants used in the tcst were from the same seed.sowing, and
were grown under the same conditions as those from which the
cuttings were taken. The plants, from which the cuttings were
taken, were retained and set in the field for comparison. The
accompanying table records the yield of ripe fruits upon each
plat of twenty plants, up to and including Aug. 28.

TaBLE VI.—Secdlings vs. Cutlings.

: £

AR

= a s —

< 8 5 s | 2

g = el s | =

& cay T B S

Variety—<Ear)iest of All." = - 21 1R

o e A

= < R i e
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& s = | =& ES
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T B R A e SRR (RCIC IRt o (e 2 IR T | S TR L s )
Parent ....ocoiiiiiiiie i 3BT |36 | 4 18I E4B5| 2.00
00 (4800 0 08 0B 0 oo ¢ D IR, o0 BORIGD 0 5 SatiiD RoG & £ 5 o 479 | 57 | 1Y 2.87] 24.00| 1.90

From this it will be noted that the cutting plants gave much
the greater yield, both in number of fruits and in total
weight, although the fruits themselves were smaller than those
of either the normal or the parcnt plants. This shows that the
cutting plants were decidedly earlier than the seedlings, and, at
the sume time more productive, a fact that could hardly have
been hoped for.*

*See Cernell University Bulletln 21, 1890; 32, 1891; 45, 1892,
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Table VII gives a further record of these plants carrying
them to the close of the seasen, but recording only the ripe
fruits.

TaBLE VII.—Seedlings vs. Cuttings.

] N

s | o4 s

HELFRE

. 5 = 2 =

g1 £ 12 |=ls

w -y {=% " =

3 £ B 3l

Varlety—«Earllest of All.™ i o - @ ©

=) = & o A
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2 = S| e | s
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“ 183, 0z i - i
I 30 0 oo d0 0 o0 SIBRANE ey 8 e XN 0 NS 08 I Sl | I 1) 98‘ 4.9 | 49.65| 1.57
IRV 7 00 SB DR i o S AU e B S R v 1538 | 140 14| 7.3 | v8.65 1.538
USTETRITCRINS R v g o B A el fedt B T ) W32 | 128 18 637 71.6 | 1.43

¢

A study of this table shows that the cuttings were surpassed
by those from which they were originally taken, but they main-
tained their lead over the seedling plants throughout the season.

PRUNE® V8. NORMAL PLAN'TS.

It is a practice among gardeners to clip the top of tomato
plants to save the labor of transplanting, and to make them
shorter stemmed and better suited for planting in windy districts.
What influence, if any, has this practice upon the fruiting of
plants so treated ?

April 18. a number of plants were pruned by cutting otf some
five inches of the top. Twenty of these plants were set in the
field May 29, together with a like number from the same seed
sowing and which had been treated the same in all respects ex-
cept that they had not been cut back.
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TasLE VIII.—Pruned vs. Normal.

Variety—"Eurl eat of All.™

AV. Ne. fruite per plant.
Av. Wt.aof frast per plant,
Av. Wt. u? individual feuits.

Seed 2own,
Firat fruit vipe.

Normul,.....“........‘.......»..,.‘,,.,...-4.,,..“‘Mun‘h 17| Tmly 23 | 14.65
Proned._ I e, ot oo s e i A AT LTy 28 RIS

-
wec
SN
e

Nnrmal.lf)‘rse-‘o‘mu‘.‘.....“,.............,.......,, Marchl?[ Julv 3 | 49.65)

q.1
Pruued, e March 17 July @ | S6.8H) 7. 1.8
[

Above the division line the table indicates the yield of thess
plants up to and including Aug. 28, and below it that of the
whole season. A comparison of the two parts of the record
shows that the pruned plants received a check that they did not
recover from until after August 28, but during the later part of
the season they over-took and out-did the normal plants.

VARIETIES.

Little can at present be said upon the varieties best suited to
our state, but the following brief list, giving the earliness and
character of fruits covers the varieties under observation this
year. We plan to increase the work of tomato culture along
all lines next season, but particularly upon the adaptation of
varieties:

f

=]

Sg

Yuriety. o Remark.

om

B
Xarly Advance.........e. cevioreee... | 133|Green about stem =n¢l Inclined to crack.
Dwarl Champion..... 145 Ripeus evenly, good grower, baudles well.
Early Robhy............ Tl BT | TN
Rarlv Miones«ota....... ee. ... | 17%|Lateness due to time of planting.
EEEst o f Al e L e 188 .
Red Qrcen ... .. vee ... | 14%|Not guite Up 1o ftandard.
Axtra Eacly..,... v eo.... | 160|Lateneee due to time of ntanting. Cracks.
IRID Al RE v e woiost (S e ol LT, L 119|Small size, enited 10 picklng.
White Peach...... ... | 21|Small n3d not prolific.
Red Cherry.. ....... 5 ... | 119/Too emal] for protit. Early and prokfic.
Rl aWRGRETTy, S L L S e e D ] 2R Do.




ENEMIES AND DISEASES.

CRICKETS AND GRASSHOPPERS.— ['he fruits, after reaching full
size and becoming partly colored, were in some cases attacked
by the *“Snowy Cricket” and eaten sufficiently to render them
unfit for market. Grasshoppers were also found associated with
the cricket in these injuries, but whether or not they first break
the skin of the fruit is not known; certain it is, however, that
both relish the suculent fruit of the tomato.

No treatment or preventative measures can at present be re-
commended, although several are uuder trial.

RoT.—During the early part of the fruiting season a small
per centage of the fruits were affected with the rot (A acre-
sporium, sp.) but it was not severe enough to warrant any con-
siderable outlay of time or money to prevent it. The short
period for ripening together with this rot seem to be the only
drawbacks that have attracted the attention of successful tomato
growers of the state.

Upon plants trained either in racks or to a single stem the
injury was less than upon those left to themselves in the ordi-
nary manner. The disease is apparently augmented by the
fruits coming in contact with the soil.

TREATMENT.——As a preventative measure train the plants so
the fruit cannot come in contact with the soil. The raking and
burning of all dry and decaying material in the fall after the
crop has been gathered has been suggested. But since the dis-
ease works on the leaves as well as the fruit it is probable that
Bordeaux mixture will be found an efficient preventative.

(EpeEma.—The tomato plants in the green-house, which are
being grown for the winter fruits, developed the phsiological
trouble described by Pref. Atkinson of Cornell University as
the “(Edema of the Tomat.o.”*

In the case under consideratien it was brought on by trans-
ferring the plants from pots in which they had been kept quite
dry, to the fresh soil of a greem house bench which was thor-
onghly wet after the plants were transplanted. For the pur-

*Bee Cornel! University station bulletin, 53.
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pose of forcing them the soil was kept warm and moist, until
this disease made its appearance, when the watering was imme-
diately reduced to the minimum. In a short time the plants
began to improve, but not without the loss of some of the lower
leaves. As the improvement progressed the amount of water
was increased in proportion to the demands of the plants.

The chief damage to the crop appeared in the fruits which
were apparently rotting, and ripened some days in a«lvance of
specimens of the same cluster not so injured. The discolora-
tion and shrunken appearance of the fruit, upon close examina-
tion revealed neither bacteria nor mycelium threads; and as it
did not spread from fruitto fruit, even upon the same plant,
and has not made a second appearance it must be attributed to
the (Jidema of the fruit.

CULTURAL SUGGESTIONS.

A few remarks of a general nature may serve to bring the
subject of tomato growing before you in a clearer light.

SEEP SowING.—Sow the seed, not later than March 15, about
half an inch deep, either broadcast or in drills. Firm the soil
well over them aud moisten, inaintain a temperature of about
70* F. to insure rapid germination of the seed; keep the young
plants growing vigorously; transplant them often to make them
“stocky,” each time giving them more room. A good plan is
to transplant the young plants from the seed bed as soon as they
get the first pair of true leaves, setting them in pans or boxes
so they shall stand nearly three inches apart. Allow them to
remain in this conditions for three or four weeks and transfer
to four inch pots or to old vegetable cans, from which both bot-
tem and top have been melted. Then you have a hollow cylin-
der of tin into which the dirt may be packed, setting a plant in
cach can at the same time; allow them to grow in the cans un-
til time to set in the field.

SETTING IN THE FIELD.—At planting time lift the cans upon
a piece of tin, an old shingle or anything that can be easily slid
under them to prevent the earth from being disturbed about
the rools. Ilave holes dug to receive the plants and slip them
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from the cans disturbing the earth as little as possible; if the
plants have heen watered four to six_ hours before setting, they
can be removed without breaking the ball of earth. If the
work is carefuily done the plants will suffer none from the
transfer, and no water need be used at time of planting. It is,
however, better to do the work in the afternoon as the plants
are thus not necessarily exposed to the sun.

If the plants are “leggy” or drawn, trim off the lower leaves
leaving only about six inches of the topmost part bearing
leaves. Set the plants, thus treated, in a trench about six inches
deep at one end and eight at theother, making it in the direction
of the row and of a length sufficient to receive the plant. Place
the ball of earth upon the roots of the plant at the deeper end
of the trench and allow the top to project above ground atthe
other, draw the dirt over the plant in this condition and the
operationis complete. The advantages gained by this treatment
are that a greater root system is soon supplied to the plant, be-
cause the portion of the stem buried in the trench will soon take
root. A second, and perhaps greater, advantage is that the leaf
surface is greatly reduced and only a small portion is thus left
expesed above the surface of the ground. Plants thus treated
need no protection and are not broken by the wind. The dam-
age by the wind is one of the great drawbacks to setting large
plants, but this method will overcome the difficulty and will not
retard the maturity of the fruit.

CuLTTRE.—Clean culture is the next important requirement
to success and rapid growth. Cultivate shallow, not more than
two inches deep, and as often as once a week. This accelerates
growth and tends to reserve the moisture of the soil by pre-
venting evaporation.

SUMMARY.

1. There is not enough gain to warrant the additional
trouble and expense of sowing tomato seeds before March 1,
and for the ordinary field crop they should not be planted later
than the middle of March.

2. Single stem training makes the crop earlier but reduces
the quantity materially.
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3. Seeds from green fruits gave larger fruits and a greater
weight of fruit per plant than sun-ripened or normal.

4. Cutting plants are decidedly earlier and more productive
during the early part of the season than normal or parent plants.

5. Pruning plants before setting in the field retards matur-
ity of the fruit.

6. The three best varieties tested were Dwarf Champion,
Early Ruby, and Early Advance.
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