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THE EFFECTS OF PERMANENT COVER CROPFING ON A
NONIRRIGATED WINEGRAFE VINEYARD IN THE RAFA VALLEY

This teopic was presented at the January 1982 California Weed Conference by
DeWitt H. Garlock, witiculturalist for Mount La Salle Vineyards in Napa Valley
which is owned by the Christian Brothers. He has kindly given us permission to
disseminate his presentation via this Technical Hote.

The perennial and annual cover crops used were in a Field Planting through the
8CS Napa Field Office and Napa County Resource Comservation District. GSeed was
furnished by the 8CS Lockeford Plant Materials Center.

Establishment of six different cover crops and their affect on soil moisture in

the wineyard is reviewed. Alsoc discussed is the question of cover erop impact
on crop yields.

Prepared by Welt Bunter, State Agronomist, Ecological Sciences Staff, Soil
Conservation Service, Davis, California.
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The Effects of Permanent Cover Cropping
on. a Nonirrigated Winegrape Vineyard .

in the Mapa Vallew
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o

D. H. Garlock, Vitieculturist
Mont La Salle Vinevards
P.0. Box 420
Hapa, CA 94558

ABSTRACT

A& study was begun in 1978 to observe the long range effects on Cabernet
Sauvignon wine grapes from three introduced cover crop species grown under nen-
irrigated winevard conditioms in the Napa Valley. Historically, optimum wvineyard
vields and ultimate grape quality have been functions of varying degrees of mech-
anical tillage. This is because of the need to retain as much of the awvailable
moisture capacity for as long as possible throughout the growing season, especi-
ally where irrvigation was not feasible. Vine production and fruft quality filgures .
normally attained wnder a tillage operation were used as a comparison with no-
till to determine if real changes were occurring in the bearing capacity of the
vineyard. Also, the relative success in the establishment of the cover crops was
observed.

In comparing till wversus no=till, it was found that there were no signifi-
cant differences in fruit production including total wine yvield, cluaster weights,
cluster counts, and estimated tons per acre for both sample years 1980 and 1981
{p < .05)., There were also no significant yield differences hetween cover crop
treatments. However, a significantly lower degrees Brix was found in 1981 in one
cover crop species ("Pomar! dwarf orchardgrass) when compared with the contrel,
while all others were statdistically the same as the control. Total acidicy and
pH did not differ between treatments.

Pruning weights as a measurement of growth on a per vine basis did not

differ between till and no-till in 1980. The 1981 results are not yet available.




No=till in the Napa Valley may be of great importance where cost savings can
be realized, and some other advantages are possible to attain such as less fruit
sunburn and the reduction of some insect problems. From the results of this trial,
pPermanent cover cropping appears fo cause no detrimental effects on overall fruic
and growth production and possibly has only a minor effect on Ffruit quality.
Testing is continuing with the establishment of a commereial size plot (43 acres)
in the fall of 1981 with supplemental irrigation.

DISCUSSION ™

Permanent cover cropping 1s nothing new to California agriculture, partic-
ularly te table grape growers and fruit tree growers in the Sacramento and San
Joaquin Valleys, This form of vegetation management has been practiced in these
areas for many years to enhance fruit quality and to aid in water penetration,
reduce the incidence of some insect problems, and to aid in harvest. Even in the
North Coast, cover cropping has been tried though it never really has caught on as
an established cultural practice in wine grape vineyard management. This may be
due to the historical interest in mechanical tillage because rainfall tends to be
high, the soills are heavy in clay and hold a great deal more moisture than sandy
soils, and as a result vineyards in this area have traditienally been nonirrigated.

Things have changed since the old days, however, and many vineyards are now
under some form of irrigation. It is apparent then that with irrigation permanent
cover cropping weuld be possible. A paradoxical situation arises where wvinevards
are grown on deep soil, overproduction of wvegetatiwve growth at the expense of crop
is a problem, and irrigation should not be praectieced. Cover cropping in this kind
of wineyard could shift the balance back tewards crop production if the cover crop
had a longevity and a root system that was deep enough to compete.

The experiment originally began as an attempt to observe the relative degree
of success in establshing cover erops under a nonirrigated regime, and the long
term affect on vine and wine quality. Data taken from a preliminary test initiated
in 1976, which involved mowing the native cover crop only without introducing any
new species, had shown a loss in vine wigor and some crop production. This, of
course, was not a desired result for a normally balanced vinevard such as the one
in which this plot was located. Also, this practice did not favor renewal of the
winter annual weeds sueh as common mustard, filaree, and wild oats. Instead, we

found ourselves battling undesireable weeds, sround squirrels, gophers, and soil

* fooctnote; From a speech ziven at the California Weed Conference in Jan. L9872
by the aothor.




that hardened to about the same consistency as cement. This first phase of our i

project was abandoned.

From these findings it was decided only an introduction of a cover crop could .
be successful. By introducing a perennial cover or an adaptable annual cover, we
felt that we could solve our problems with noxious weeds and development of a poor
go0il structure and at the same time find a deeply rooted cover crop that might
afford some competition for future use in a vineyard having the previously men-
tioned wvigor problems.

Te accomplish this, we had te first test the success In establishing wvarious
cover crop species, both annual and perennial, under dry farm conditions. Secondly,
we had to decide which species would tend to explore the moisture prefile most
fully bwv comparing profile mositure depletion between the different cover crops
and tilled rows. Thirdly, we would study vine response, either positive or
negative, in terms of growth yield, crop, and fruit quality. TFinally, we would
establish a larger, commercial size plot of 40-50 acres in a vineyard with a wvigor
problem and study further the ecrop/growth relationship and the possible added cost
saving benefits by going completely to no-till.

In the fall of 1978, seeds of six cover crop species were broadecast in a
small test plot approximating 3/4 of an acre. The wvarieties tested were provided
by the Soil Conservation Serviece as being species which they felt would be prom- .
ising for conditions in our growing area, and alsc in our particular test. The
cover crops were allowed to reseed themselves over a two-year growing period
before data collection was begun. This was necessitated primarily because of the
relatively slow development periocd experienced.

Since we wanted to try establishment under ''worst case'" conditions, that is
without supplemental irrigation, though irrigation was avallable, we applied none
and had to wait for fall rains to germinate the seed. Unfortunately, these rains
and germination and establishment were erratic in 1978.

In 1980, three of the test crops were eliminated because of little or no
success in establishment. These were Kalo dwarf English trefoil--a perennial
legume, Wimmera 62 ryvgrass-—an annual, and Mt. Barker subclover. The three suc-
ceasful wvarieties were "Blando" brome--an annual grass, "Pomar'" dwarf orchard-
grass-—a deep rooted re-seeding perennial bunchgrass, and "Zorro" annual fescue—-
also an annual grass,

The Soil Conservation Service installed nsutron probe access tubes thraughout
the plot and readins were taken at depths ranging from 6 inches to %.3 feet. .

Monitoring of seasonal soil moisture has been congoing since 1979 in both the till
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: and no=till plots. Annual weed control under the vines was obtained bv strip
spraying Princep pre-emergent herbicide along with Roundup herbicide as a2 trans-
. locative at 5 1lbs. and 1.5 quarts per acre respectively in 48" row centered bands.

The cover crops were mowed twice, once during the winter prior to seed head
formation along with the normal brush chopping operacion, and again in the late
gpring following seed dry=dowm.

Summer bindweed control in the sprav bands was accomplished with use of
Roundup at 4 quarts per acre. No summer perennial weed control with herbicides
occurred in the middles between the rows even in the annual cover crop treatments.
It was noted that as the annual cover crops became better astablished, perennial
weeds became less of a problem.

Vine measurements were begun in 1980 with crop and pruning yield data.
Measurements were taken from vines in the Blando brome treatment and from the
control vines which were normally tilled. HNormal tillage for each year included
two discings, one french plowing, and a light cultivation in midsummer. This
particular annual was chosen for comparison, because after two years it appeared
to be better established than the Zorro annual fescue or the Pomar dwarf orchard-
grass., The vine ¥ield data for 1980 displayed in Table 1 shows that there was no
significant difference between till and no-till for both average cluster counts

. per vine and cluster weight. The estimated tons per acre vield alsoc showed no
statistical difference. It is interesting to note that the estimated tons per
acre for no-till is .6 tons higher than for the till wines. 1If this difference
were real, it could mean that our vines are getting more productive under no-till.

When considering growth wield in pound= of prunings per wine, there was
almost a one-pound difference between till and no-till, but this was net signi-
ficant. This parameter suggests in this case that there is ne measurable efiect
from cover crop competition, at least where the annual was zrowing. After two
vears then, it appears that no-till is not influencing our vineyard.

The 1981 crop yield data displayed in Table 2 shows virtually the same
picture as in 1980. We expanded our data collection to include the Pomar dwarf
prehardgrass and the Zorro annual fescue, as these had now appeared sufficiently
established. TIn comparing Pomar with the contrel, it had 3.7 lbs. per wvine less
yield than the contrel. This difference, however, was not significant. Tt might
suggest that ocur vines are losing some productive capabllity as this is the lowest

Figure For all treatments. Our 1981 pruning wvield data does not bear this out.

. There is also no sctatistical difference for the cluster counts found per vine.




Though the wines in the Pomar treatment had higher cluster weights per vine than
the control, this again was not a real difference but due rather to natural vari-
ation. Data for the annual grass treatments again varies a little from the I'_‘Clnl:'r_'crl.
but essentially all of the vines are the same as the control in fruit production.

We find a significant difference in the fruit quality data. The sugar content
in the mature fruit in the Pomar treatment is significantly lower than the check
and the Zorro annual fescue, There is no difference between Pomar dwarf orchard-
grass and Blando brome. This drop in sugar content, however, is felt to have been
due to other factors than cowver crop affect, namely a higher incidence of leafroll
virus which is present in a mild form in this plot. It is also possible that this
difference is due to water stress, brought on by increased compecitien by eur
cover crop. We will collect this data again dn 1982 to see 1if there is repetitdion
of it. The total acidity in the juice did not vary among treatments but the juice
pH did., Again, the Pomar dwarf orchardgrass was significantly lower than the
control and Blando brome but not the Zorro annual fescue. This finding again may
be a result of leafroll wvirus or vine/cover crop water relations. It is an inter-
esting one since it is well known that pH plays a signifiant role in wine guality.

Loogking at the 1981 pruning yield data in Table 3, we again find no signifi-
cant differences Iin any of the treatments for any of the parameters studied.

Brush yields as measured in pounds per vine show no differences over the control .
even for the Pomar dwarf orchardgrass. In fact, our tilled wvines show the lowest

brush wyield which is exactly the opposite result we were looking for. Buds,

canes, and spurs retained after pruning, which are all indicators of wvine size and
potential crop production for the following year, are statistically the same.

This second years' data again shows that there is ne affect from cover cropping on

the vines annual growth cycle.

Dur third area.nf study in this project was to observe the moisture conditions
in the soil profile with the neutron probe and to try to approximate water use in
the perennial and annual covers as compared with the control. It was felt that
this data would help explain yield differences or similarities and the relative
degree of competition. The probes were established in 1978 and, as previously
mentioned, much of the first two years data gathering was spent in calibrating the
instrument to £ind the best standard curve to £it the soil textural changes. The

1981 season data represents the first comparison as measured in the top 3 feet of

soll.
#



At budbreak it was found that the moisture profile in both the annual and
perennial covers was higher and closer to being at field capacity than the control.
This is thought to show improved water penetration because of breakup of the
plowpan by the cover crop roots and the cessation of heavy equipment movement over
the ground. If we lock at the water use, that is by measuring the difference
between the high and low points on each line of the graph, we see that the pETEn-
nial cover usage prior to irrigation was greater than the annual cover; the net
difference was 3.2" for the perennial vs. 1.7" for the annual. This result was
expected as by the time irrigation was applied, the annual cover had dried up and
seeded out, and its water use had ceased. The control profile showed a difference
of 4.4" or about 1,2" higher than the perennial cover for this same period. This
may have been due to several factors, one possibility being there was a 60 percent
to 70 percent stand of peremnial cover in the plot instead of 100 percent. Prior
to budbreak then, two out of the three profiles were at field capacity, and the
control profile was somewhat less than field capacity.

The use figures for the entire growing season between budbreak and harvest
were 7.5", ineluding irrigation for the annuwal cover profile; 7.9" for the control
profile; and 8.1" for the perennial profile.

This overview shows that water usage from the annual cover was pretty much
the same kind of usage found where winter annual weeds had been growing in the
control rows. Probably the main differing effect would be from the change in
micro-climate caused by covering of the soil surface by the annual cover cTop
residue. This probably eliminated some evaporative loss from the soil surface.

The seasonal usage figure for the perennial is also basically the same as the
contrel, although the actual figure is slightly higher. This is due to the
continued consuptive use of the cover crop as well as that of the vines throughout
the season. We expected a greater spread between these two measurements, and our
difficulty in obtaining this may again have been due to less than 100 percent
stand.

After our experiences in establishing cover crops in the Napa Vallev and our
data measurements in 1980 and 1981, we can begin to make some very general con-
clusions. We originally started the establishment phase of this project by trving
the simplest approach: mowing the native cover and studying the effects of this.
We found this to be disadvantageous primarily because of the poor soil structure
that is developed. Other problems were the influx of undesirable weeds and verte-

brate pests, and the gsubsequent loas of idne vigor and production, probably due ta

development of poor soil structure.




The introducticn of a new species of cover crop is best done under irrigated
conditions, as we found that fall seedbed preparation and reliance on early
rainfall is difficult and increases the time required for establishment of a
suitable stand. This is especially true where the species chosen is inherently
slow te grow and necessitates an early start to compete with more rapidly growing
native weeds and to survive cold wet winters.

Though we have not as yet answered ocur original guestion about successful
competition with overly vigorous wvines, time may eventually show that perennial
cover cropping 1s one answer to this commonly cccurring problem in our area, At
least at this time we can say that there may be no detrimental affects in an
over—-growing vineyard, and of course cost savings through no mechanical tillage
should be an obvious advantage. We have some indication alsc that the soil
structure and water permeability are improved. There have been no outstanding
perennial weed or vertebrate pest problems and, although no unusual dinsect or
disease problems have been noted, there is good reasson to continue monitoring
these facters, It should alsc be mentioned as a word of caution that the esta-
blishment of a perennial in a normal, productive, nonirrigated vinevard is of
doubtful value., Though our data did not show clear differences, there are good
reasons to continue mechanical tillage for vinevards with soils of limited depth
or water-holding capacity. -

There is much more that can be said on this subject and much more to study.
The issue of wine quality, for example, has not been explored here. We feel that
because there have been no negative effects, there ds a future for this cultural
technique in certain wvineyards in the Napa Valley. This past fall we proceeded
with the establishment of 40 acres of Pomar dwarf orchardgrass in a very wvigorous
Cabernet Sauvignon wvineyard. We feel that to continue to test the competition
aspect, in hopes of increasing crop yield in this vinevard and alsc to better
ascertain the actual cost savings, is necessary. We hope that our confidence is
justified.
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