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made hy investigators (2, 38, 4)
umber of areas in southeastern
4. States. These studies re-
od'a more rapid plant emergence,
sed plant populations of more
'm size and a substantial short-
:and better econirol of the
tnt of time required to produce
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. as compared fo the normal
secloth cover,
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Visconsin begins about April 20
Z-plants  being available for
splanting during the first part
ine. The average mean tempera-
2:dn Madison, Wisconsin for April
8°C, while the average mean
erature for June 10 is 18°C.
the rapid rise in temperatures
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d seil drying and heat injury to
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vement through the beds did not
uce the high temperature prob-
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variation in usage of the film might
be of value. A tobacco plantbed cul-
ture was initiated to determine the
effectiveness of plastic film as a
ground cover under the normal
cheesecloth cover,

Methods and Materials

The tobacco seedbed area was pre-
pared according to standard prac-
tices for Wisconsin. This involved
fertilization of the soil with 10-10-10
fertilizer at the rate of 435 pounds
per acre, cultivation with a roto-

tiller, instailation of seedbed frames

and fumigatien with methyl bro-
mide. Three days after fumigation
the beds were seeded with dry to-

A

Figure
development 23 days after seeding (B).
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Plastic Film As A Soil Surface
Cover In Tobacco Plantbeds
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bacco seed, 94 per cent germination,
at the rate of 0.1 ounce per 100
square feet. The beds were thor-
oughly watered after seeding, and
an application of tri-basic copper
sulfate was made to control damp-
ing-off. A sheet of 2-mil clear plastic
film was placed on the surface of the
goil immediately following the fungi-
cide application and was held in
place with U-shaped wire hooks in-
serted every two feet through the
edges of the plastic sheet into the
soil. Any water accumulation on the
plastic film from rainfall was pre-
vented by a slope to the bed which
allowed the water to run off the
plastic and prevented physical dam-
age to the plants. Seedbeds without

I. Tobacco plantbeds showing position of plastic at time. of sseding (A} and plant



Figure 2. Tobacco seedling development and soil conditions for plastic and non-plastic treaiments at varicus Hmes ofter seeding: A and B
E and F 23 days. A, C and E plastic freatmen

seven days; C and Dy 14 days;

plastic, which is the normal prac-
tice, were established for compari-
son. The experimental setup without
the cheesecloth cover over the bed is
shown in Figure 1 (A).

The cheesecloth cover was tre-
moved whenever it was necessary
to water the non-plagtic aieas,
which was generally a daily occur-
rence, The non-plastic arveas also
voceived a weekly application of
fungicide. The plastic sheets were
removed only long enough to ob-
serve the seedlings and make stand
counts. Stand counts were made at
various times during the experi-
ment on randomly selected a
gquare foot areas within each treat-
ment.

The plastic sheets were removed
16 days after geeding in one plant-
bed. A second plantbed was con-
structed to allow removal of the
plastic at three-day intervals start-
ing at 16 days after seeding.

Temperature measurements were
recorded at the surface of the soil
and at a depth of three inches for
the plagtic and non-plastic treat-
ments. The surface measurement
for the plagtic treatment was made
jugt below the plastic gsheet. These
measurements were taken at seven
am. and one pam. {C8T) daily for
the first 12 days after seeding.

Results and Discussion

The data on emergence of 10-
bacco seedlings with and without a
plastic film at the goil surface are
presented in Table 1. Seedling de-
velopment at various times after
geeding for the plastic and non-
plastic treatments is shown in Fig-
ure 2. Tobacco seedling cotyledons
were first visible under the plastic
film five days after seeding (May
2}, and eight days (May 5% where
no plastic was used. On May b, 64
seedlings per %4 square foot were
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+ and B, D an

d F non-plastic treatment.

present under the plastic as com
pared to 11 seedlings for the non
plastic treatment (Table 1 and Fig
ures 2(A) and 2(B). Figures 2(C
and 2(D} show the variation i
seedling development for the plasti
and non-plastic treatments, respet
tively, on May 13. Plant Count
were made on May 20 {Table 1) 2
which time emergence was €0
cidered to be complete. One hul
dred three and &1 plants per
square foot were present in t
plastic and non-plastic treatments
respectively. Under the plastic the
plant population was congidered
he gsomewhat high for the develo
ment of satisfactory fransplan
The normal seeding rate for W
consin of 0.1 ounce per 10¢ sguaft
feet will need to be reduced to obtd
o desired population of about #
plants per %4 square loot whi
plastic film is used.

Under plastic (Figures Z(
2(C) and Z2(E) the soil remaif

5 b



. Date

+ April 27 —seeding date
May 2

: May )

S May 20

ok dgerage for fwe Y squure foof aveas,

. TABLE 1. Emergence of ftobacco seedlings with and without «a
plastic flm af the soil surface under cheesecloth covers.

Seedlings per /4 square foot

No plastic*® Plastic*
1] 7
11 64
a1 103

“friable; while for the mon-plastic
veas (Figures 2B, 2D and 2F) the
il had a definite puddled appear-
nce from daily wetting and dry-
ng. Although it seems desirable to
maintain a friable soil condition
or transplant preduction, it is not
nown whether oy not this condi-

tion had a definite effect on the
growth of the tobacco seedlings.
However, maintenance of a desir-
able tilth may be one advantage of
using plastic film during the initial
stages of transplant production.
Temperatures at the soil surface
and three inches below the surface
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for the plastic and non-plastic
treatments, ambient tempevratures
and sky conditions at seven a.m,
and one p.m. for 12 days following
seeding are presented in Figure 3.
At seven a.m, temperatures at the
surface and three inches below the
surface were about 2.5° and 4°C
higher, respectively, for the plastic
treatment as compared to the bare
goil, At one p.m. the temperatures
were about 4°C higher at the sur-
face and 6°C higher at the three-
inch depth under plastic as com-
pared to the same points in bare
soil. Generally, the temperatures at
the surface under the plastic were
lower than the ambient tempera-
ture at seven a.m. and higher at
one p.m. Temperatures at the sur-
face of the bare soil were usually
lower than the ambient fempera-
ture at both seven a.um. and one
pam. The temperatures below the
plastic were obviously beneficial in
hastening the emergence of the fo-
bacco seedlings. Army and Huds-
peth (1) reported soil temperatures
under clear plastic in direct sun-
light to range from 49° to 55°C at
two p.m. with 27° to 30°C ambient
temperatures. Temperature differ-
entials as rveported by Army and
Tudsgpeth (1) were not observed in
our experiment. Although no light
intengity measurements were made,
the relationship of the cheesecloth
cover to the plastic film would ac-
count for possible reduction in in-
tensities such that excessively high
so0il temperatures under the plastic
did not occur.

The elimination of the need for
daily watering by the use of plastie
film was of prime importance.
Starting with soil moisture at field
capacity at seeding time, no further
watering was required untii the
plaatic film was removed, which
was 16 days (May 13) after seed-
ing. The moisture content of soil
covered with plastic has been re-
ported by Army and Hudspeth (1)
to remain uniform. The fobacco
plants were at the five-leaf stage
(Figure 2(C)) under plastic and at
the two- to three-leaf stage (Figure
2(D)) foi the non-plastic treatment
when the plastic was removed. The
differential in plant size, which
amounted to about five days growth,
wag maintained throughout the
plant-bed stage. Figures 1(B), 2(E)
and 2(F) show the variation in
growth 28 days after seeding.

Removal of the plastic film at 16,
19 and 22 days after seeding did not
affect the quality of the transplants.
However, growth of the planis



seemed te be delayed when the plas-
tic film was left in place for 25 days
as compared to plants where the film
was removed at the three earlier
dates.

Although the plants under plastic
were ready for transplanting before
those in the non-plastic treatment, a
true evaluation of the difference was
difficult since the high plant popula-
tion which resulted under the plastic
was undesirable for final develop-
ment of transplants.

The use of plastic film as a soil sur-
face cover in tobacco plantbeds offers
some specific advantages in that it
{1) provides more desirable environ-
mental conditions for plant develop-
ment, e.g., moisture conditions, soil
tilth and temperatures; (2} reduces

the labor involved in the care of the
beds while the plastic is in place;
and (3) minimizes traffic in and
arcund the bed area, which may re-
duce disease problems.

Summary

A tobacco plantbed cnlture study
was made to determine the effective-
ness of plastic film as a ground cover
under the normal cheesecloth bed
cover, The two-mil film was placed
on the soil surface immediately after
seeding and remained in place until
the tobacco geedlings were at about
the five-leaf stage. The desirable en-
vironmental conditions under the
film produced more rapid plant emer-
gence of increased plant populations
compared to the non-plasiic treat-
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ment. While the plastic film was
place, no care such as daily water
and weekly fungicide freatments ws;
reguired.
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