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* 'Mulching suppresses weeds, conserves soil mois-
sture, and can improve crop Yield or quality. However,
. When it comes to warmseason cropike, tomatoesor
» melons, growers face a dilemma. Organic mulches
;such ashay, straw or leaves help replenish soil humus, .,
$ but they lower soil temperaturesand can therehy delay
maturity or reduceyields In these vegetables. Plastic
gmmgl,g[],e»s,,wgrm tqg_soil and therery promote early.:'
| yields. Plastic also gives excellent Weed control, but it
does not feed the soiland it becomes a non-renewable
.;" waste that must be disposed of al the end of the sea-
. son. o e'efe"
™ Mulches thai contribute organic matter while pro-
< e moting good yields and timely ripening are important
to sustainable vegetable production. The objective of
VABFs SARFJunded mulctresearchs to work with
""growers to explore sustainable alternatives to plastic
«'§ | film mulch. Toward this end, we conducted on-farm
"experiments In 1993 and 1994, and interviewed 72
* growers to learn about existing mulching practices,
their benefits and problems, and growers' innovations
and ideas on the subject Thus far the advantages and
« - drawbacksd" plastic ami*aiilc mulches liave been
#'«*junrined,ju>d sotnVexperimental paper film mulches
;"E» were evaluated as biodegradable alternatives to plas-
tic. During the coming season, we plan to draw on
growers' ingenuity to design and evaluate mulching
strategies oma site-specific basis., - . { ¢",..

™ Onfamm field experiments "

I' In 1994, various mulches were tested on 'Roma’
paste tomatoes grown at five biologically managed
farms representing a range of climates and soils (Table

i 1). Treatments were applied to small plots (25 feet af
single crop row) replicated three times at each site. We
evaluated mulich effects on crop yield, earliness and
quality; soil temperature, moisture, tilth and earth-
worm populations; and weeds, pests and diseases.
Labor requirements forfinal soil preparation, planting,
mulching and weed control using manual methods

, were also compared.

- The plastic mulch we used was 1.2 mil embossed
black polyethylene (PE), which is widely used by
commercial growers. Paper mulches consisted of 40-

: |b recycled kraft paper, similar in color, texture and

! thickness to paper shopping bags. Oiled paper was
prepared by submerging rolls of kraft paper in waste

t' cooking oil for 12 hours, then allowing them to drain.

- Hay and straw were applied at 7 to 8 tons per acre
(approximately one square bale per 100 square feet).

' Composted yard waste (mostly tree leaves) spread at a
depth of about two inches, was tested at three sites. At
Site 1, a winter cover crop ofrye + vetch was mowed
before planting and left in place as muich.

» Film mulches (plastic, paper and oiled paper) were

:< Our firstfinding was that mulching is important for

applied just before planting. The soil was raked
smooth and level, the mulch was laid and anchored '
along all edges with soil, and planting holes were cut
with a sharpened bulb planter. Organic mulches were
spread two to five weeks after planting to allow the
soil to warm up before being covered For the oiled
paper + hay treatment, oiled paper was laid before
Planting, and hay was applied several weeks later.

tomatowgroducﬁon. Plastic, paper and organic mulches
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organic matter while
j; promoting good yields and
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to sustainable vegetable
-"production.
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competition, but hindered the entry ofrainfall, causing
some soil moisture depletion. In contrast, hay and
straw lowered aflernoon soil temperatures by nearly X
degrees F and allowed a few weeds to break through,
but maintained higher soil moisture levels. Yet both
mulches produced healthier plants than bare soil, and
improved yields by an average of 6 tons per acre.
Unmulched plants were severely stunted in 1993 (a
drought year) and also in 1994 at Site 1, whose sandy
soil has a very low moisture holding capacity.

At Site 3, tomatoes grown in plastic gave somewhat
higher early yields than tomatoes in hay or straw, but
total yields actually slightly higher in the organic
mulches (Figure 1). Similar trends were also observed
in 1993, and at sitesl and 2 in 1994. Statistical analy-
sis indicated that the differences in early yield are sig-
nificant, meaning that they probably reflect an actual
effect of the different muich treatments. Observediif-
ferences in total yield were not significant, which
means that they more likely arose from random vari-
ability In the data and may not indicate a treatment
effect.

The growers at Site 3 observed that in both years,
"the crop seemed to come on quicker in the plastic,
but then It petered out early." Other studies have
shown that tomatoes grow best a root zone tempera-
ture of 75 to 80 degrees F, and suffer stress at 85
degrees or higher. Thus the soil-heating effects of
plastic may be beneficial early in the season, but detri-
mental during hot weather. In warmer regions such as
Georgia and coastal Maryland, tomatoes have been

*

reported to yield better in organic mulches than in
plastic. Eggplant, melons and summer squash prefer
higher soil temperatures, and may show more dramat-
ic yield responses to plastic.

In 1994, the two Appalachian sites were severely
affected by late blight, which destroyed the tomato
crop at Site 4 in early August Green tomatoes over 2
inches long were harvested, divided Into visibly
blighted and unblighted fruit, and weighed. e*ry all
of the unblighted fruit were successfully sunripened,

: and their weight was recorded as marketable yield.
.Tomatoes also suffered late blightt Site 5, buta small
.'yield of marketable ripe fruit was harvested. At both

sites,tomatoes in plastic produceda higher marketable

"yield and.a lower percentage of blighted fruit than

tomatoes inhay. , -

Another tomato disease, early blight was observed
at four sites, but infestations were light and directly
affected fruit only at Site 5. Unlike late blight, this dis-
ease damaged more fruit in plastic or paper muiches
than in hay.

Hay and straw mulches performed similarly, except
for poorer weed control by straw at Site 4. However,
the Straw bales usedht this site weremuch lighter than

average, so that we ended up with only 5 tons of

mulch per acre, which did not keep the ground well
covered in the latter half of the season. Compost kept
the soil slightly warmer than hay or straw, probably
because of its darker color. However, compost
required much longer to apply than hay, did not sup-
press weeds as effectively, and showed no clear
advantages in terms ofcrop yield, quality or disease
prevention.

Tomatoes grown in the mowed covetrop at Site 1
were initially stunted, and yielded only half as much
as tomatoes in plastic or hay. Because the cover crop
clippings amounted to only 1.5 tons mulch per acre
(dry weight), they did not cover the ground effective-
ly, thus producing conditions similar to bare soil. The
tomato crop suffered severe competition from weeds
as well as excessive soil heating and drying.
However, other experiments by growers and
researchers have given widely varying results with
mowed cover crops, with some real success stories.
Winter cover crops sometimes yield 2.5 to 4 tons of
mulch per acre, and have been reported to enhance
yields of tomatoesand squash.

As mentioned in a previous article (Virginia
Biological Fammer, Fall-Winter 1995), both untreated
and oiled 40-Ib kraft paper broke down too quickly,
with loss ofweedcontrol. A heavier 65-Ib kraft paper
used in 1993 and in a supplemental experiment in
1994 gave considerably better results. Adding hay to
oiled 40-Ib paper several weeks after planting also

. minimized the problem.

We had hoped that laying oiled paper before plant-
ing and adding hay several weeks later would com-
Please see Mulch Choices, Page 17



