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Effectsof Cover Cropson Yields, Quality,
and theVineyard Ecosystem
by Chuck Ingdls, Sacramento County Farm Advisor

How do variouscover cropsaffect
winegrape production and quality? Do cover
cropsaffect nutrient status, reducevigor, or
stressvines? Dothey improvesoil quality?
Aresomecover cropsmoreattractiveto
gophersthan others? Theanswerstothese
guestionsmay vary depending on many fac-
tors, including variety and rootstock, soil type,
irrigation method, and cover crop speciesand
management. \We sought to addresstheseand
other questionsin athree-year study funded by
theUC Sustainable Ag. Research & Education
Program and the L odi-Woodbridge Winegrape
Commisson.

Thetrial wasconductedinaMerlot
vineyard on 5BB rootstock, planted in 1993.
Deer Creek Vineyardislocated on Grant Line
Road near thetown of Sheldon in Sacramento
County. Thespacingis7x 11 ft. and the soil
typeisSan Joaquin siltloam. Vinesaretrained
toabilateral cordon systemwith astandard T-
trdlis. Thevineyardisdripirrigated, with
sprinklersavailablefor frost protection and
cover cropgermination. Dripirrigationand
fertigationweregpplied uniformly acrossall
trestments. Except wherenontillage cover
cropswere used, thevineyard floor was
managed by diskingintherow middiesand
both pre- and post-emergence herbicidesare
appliedin4-5ft. stripsonthe berms.

Theexperiment consisted of 5 tregt-
mentsand 4 replicationsinarandomized
completeblock design. Thenativegrassmix
wasplantedinthefall of 1996. Other mixes
wereplantedinthefall of 1997 and, if needed,

in 1998 and 1999. The mixestested were:
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Native perennial grassmix: Calif.
barley/ meadow barley/ Calif.
brome/ bluewildrye—25Ibs./
planted acre; 40 Ibs. N/planted
acre; nontillage; mowed as needed
inthespring or onceinearly
spring and again after reseeding
Green manure mix: Bell bean/
‘Magnus' pea/ common vetch/
barley—80 |bs./planted acre; no
fertilizer; planted every late
October and mowed and disked in
April or early May

Annual reseeding clover mix:
Subclover / burr medic/ crimson
clover / roseclover —251bs./
planted acre; nontillage; nofertil-
izer; mowed oncein early spring
and again after reseeding

Cereal mixture: Barley/ oats— 100
Ibs./planted acre; 40 Ibs. N/planted
acrefyear, planted everyfall,
mowed oncein early spring, then
mowed and disked in late spring
Disked control —disked periodi-
cally, nofertilizer

Each replication consisted of two

adjacent middles, and neighboring repli-
cationswere separated by one disked
middle. Most plant and soil measurements
were made from or adjacent to 10 con-
tiguousvines.

Gopher Activity. Gopher activity
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was high only in the spring of 1999. Gophers
showed a distinct preference for the annual clover
mix, with an average of one mound per 23 vinesin
each middle. No fresh activity was observed in
the cereal mix or the disked control, and very little
was seen in the green manure and native grass
mixes.

Soil Ecology. Cover cropsstrongly
affected soil microbial populations. Soil samples
were taken with to a depth of 6 in. over the course
of two years. The samples were analyzed for
microbial community sizeand compositionusing
phospholipidfatty acid (PLFA) analysis.

Thetotal microbial biomasswashighestin
the clover and native grass treatments and lowest
in the cereal and green manure treatments.
Microbial biomasswassignificantly higher in
cover cropped middlesthanin both disked middles
and non-disked berm samples. The proportion of
bacteria in the cover crop was greater than in the
berm, whereas the reverse was true for fungi.

Cover Crop Measurements. Weed
populations were by far the lowest in the native
grasstreatment in 1999 and 2000. The total
biomass of the clover mix waslowest in the first
year (it grew very little the first year until March),
highest in the second year, and lower in the third
year as grass weeds became more dominant.

Effects on Vines. Pruning weights were
dlightly lower in the native grass treatment than
other treatments. Shoot lengths were slightly
lower in the native grass and clover mixes.
Grapevine petiole nitrate and total nitrogen tended
to be lowest in the native grass and cereal mixes,
especially inyear three. However, 2001 bloom
petiole levels were lower for both the native grass
and the clover mixes, and substantially higher in
the vines where the green manure mix had grown.
(During the 2000-2001 season, only the unfertilized
native grass mix was allowed to grow; al other
rows were disked.) There were few differences
in water potential among the treatments during the
experiment.

Yields and Juice and Wine Quality. There
were no significant differencesinyield in any year
of the study; yields averaged about 6 to 7 tons/
acre. There were also few consistent differences
injuicepH, TA, or brix.

To evaluate wine quality, 50 Ibs. of grapes
were picked from each replications and combined
for each treatment. Small wine lots were made by
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E& JGallo in Modesto, and the wines were
crushed without oak. The wine was blind-
tasted by 11 individuas, including Gallo
winemakers, viticulturists, and research staff,
aswell as LWWC and UC personnel. Each
taster was asked to rank the five wines based
on their personal preference. Because the
tasting was not replicated, it is ot possible to
state conclusively whether there were signifi-
cant differences between the wines.

Wine lots from the annual cover crop
mixeswere found to be similar in flavor and
“mouthfeel,” with wine from the green
manure mix having the best fruit, the softest
mouthfeel and the best balance of al the
treatments. The wine from the native grass
was found to be dightly thin and somewhat
out of balance by some, although it was
ranked first by two tasters. The disked
control was noticeably thin and out of balance.
However, while it was the least preferred, it
was not unacceptable; none of the wines had
acute vegetal taste or reduction.

Costs. Inthefirst year, the
use of the native grass mix is sub-
stantially more expensivethan the
other mixes because of the cost of
seed. However, the cost of maintain-
ingthismix infutureyearsisrela
tively low —mainly requiring mowing
and extrafertilizer. The cost of the
annual clover mix islowest inthe
long term, assuming that thevines
do not require nitrogen fertilizer and
that the stand does not decline and
requirereplanting in futureyears
(which it often does). Seed for the
two annually sown cover crops used
inthistrial arerdatively inexpensive,
however, the requirementsfor re-
peated disking make these mixes
costly each year.

Under the conditions of thistrial,
cover cropping had little or no effect on vine
vigor or yield but positive effects on soil
ecology and wine quality. There are certainly
conditions under which greater effectswould
be seen, such as using a narrower herbicide
strip. Also, there are benefits of using cover
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crops, such as improved traction and water
penetration, that were not measured and should be
factored into the cost-benefit ratio. Itisalsolikely
that resident vegetation alone has some of the
same effects as a cover crop.

In afour-year trial conducted in Lodi, an annual
ryegrass cover crop had a devigorating effect
compared to aclean cultivated vineyard floor; the
effect was cumulative with little effect the first
two years. The ryegrass also caused a significant
decreasein petiole nitrogen. The devigoration
was due to a synergism of both water deficits and
nitrogen level. The effect on wine, when com-
pared to alike water deficit treatment without a
cover crop, was to increase tannins. Tasters who
preferred tannins or were looking for ablending
wine preferred the cover crop treatment wine.

Other investigators on this project were Kate
Scow and Terry Prichard (Land, Air & Water
Resources Dept., UCD), and Desley Whisson
(Wildlife, Fish & Conservation Biology Dept.,
UCD). Thanksto Mahinder Dhaliwal, Juan Meza,
and Andy Johas of Johas Associates for their
outstanding cooperationinthistrial. Thanksalso
to Bryan Anthony and E& J Gallo Inc. for their
assistance in making and evaluating the wine | ots.
Seed was donated by Lohse Mill Inc., Artois CA,
and ConservaSeed, Rio Vista

Tokay High School Vineyard

With the support of Lodi Woodbridge
Winegrape Commission and local
businesses, the Tokay High School
Agricultural Department has been able
to plant aonce-acre vineyard at the
school farm. So far, thedrip irrigation
and trellis system have been estab-
lished and half of the vines have been
planted. Twenty-six different varieties
of both wine and table grapeswere
planted this summer by studentsin the
Tokay FFA and their parents. With
the addition of twenty-four more
varieties, thissmall block will include
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fifty different varieties of wineand
table grapes. Some of these
varietiesarevery common to

L odi, such as Chardonnay, but
others such as the Black Rose
and Gewurztraminer are seldom
seeninthisarea. Thegrapeswill
be exhibited at the Lodi Grape
Festival, aswell as becoming part
of grape murals constructed for
thefestival. Students at Tokay
High will begaining knowledgein
many areas of vineyard manage-
ment. Studentswill keep records
of vine nutrition, pest and water
management and IPM. Thison
sitevineyard will provide students
with afacility to preparefor state
Vvine pruning and judging contests.
By seeing thedifferent varieties,
studentswill understand the dif-
ferencesin pruning and manage-
ment of wine and table grapes.
Studentswill observethegrowing
season-from pruning to bud-
break, verasion, and then harvest.
The Tokay FFA would again like
to thank the L odi Woodbridge
Winegrape Commission for fund-
ing thisproject, and mnay local
businessesfor their support with
donations and use of equipment.

The national FFA Organization
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Growers. Mikeand Dave Phillips

Yearsin Winegrapeindustry: 25years

Acresinthedistrict: 300

Varieties grown: Zinfandel, Chardonnay, Caber net Sauvignon,
Merlot, Petite Srah, Petite Verdox, Tannat, Symphony, and most
Rhone varieties including; Syrah, Carignane, Mourvedre, Cinsault,

Viognier, Roussane, and Marsanne

Inthe 1860’ sthe great-grandfather of
brothers, Mike and Dave purchased
farmland in Lodi where they grew and
sold watermelons. Five generations
later, the brothers continue the family
farming tradition growing premium
winegrapes and producing premium
wines.

The brothers grew up working on the
family farm. Their father, Don, taught
agricultureinthe 1940'sand 50's. Don
specialized in growing tomatoes and
started hisfirst fruitstand in the late
‘50’s. Eventually more standswere
added in several locations around Lodi.

Aswewere enjoying asip of the newest
wine blend, Mikereflected on hisdeci-
siontoreturnto hisfamily heritage. He
graduated from L odi High School then
earned his degreesin both psychology
and zoology at U.C. Davis. Hemet his
wife, Kristy, who also who also earned
her degreefrom U.C. Davis. After
graduation their first child Kevin was
born. Thefamily moved to San Diego
where Mike studied marine biology asa
graduate student. Jobsin San Diego
related to hisfield were scarce, so Mike
brought hisfamily back to Lodi. He
began planting new vineyardsaswell as
farming the Carignane grapesthat his
grandmother had planted in the 1950’ s.
Although most of the Carignanewas
replanted to Zinfandel ten years ago, the

family still grows several acres of
Carignane.

Mike attended wine-rel ated classes
at U.C. Davisand even madewine
at hishometo gain experience. He
believesthe best wine they offer
today comes from the grapevines he
planted inthe 1980’s. Thethree
acres of Syrah he planted are con-
sidered the oldest Syrah vinesin
Lodi. Thevariety of work, from
every aspect of growing quality wine
grapesto making and marketing
premium wines, iswhat Mike enjoys
most about hisjob. “Itisgratifying
that peoplelikethe product,” he
says.

Daveisvery busy thesedaystravel-
ing around the world marketing their
wineand promoting Lodi. The
brothers make morethan 16 varietals
of wine, but during hismarketing
travels Davelikesto focus on
Zinfandel and the Rhone varietals.
Ironically, hefinds society still has
the perception that “wineisevil,” a
roadblock he frequently encounters
when marketing their wines. Dave
saysthetougher and littlelessfun
part of thejob isall the paperwork
required in marketing to new states—
monthly reportsfor each state,
paying taxes, and state regul ations,
which hefindsfrustrating. His
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reward comes from feedback from
top chefs around the world who say
they find the “ softness of fruitinthe
winesvery attractive.” Thebrothers
are currently distributing their wines
in 20 states aswell as Japan.

Dave' sfuture plansinclude cross-
marketing wines and fresh fruit and
vegetabl esto gourmet restaurants.
Heisexcited about theincreasein
local tourism, which hasdoubled in
just thelast year. The quality of the
wine, comments Dave, gets better
every year from the vineyard to the
winery. That becomes obvious
when you consider they have made
15 winesthat are gold medal win-
ners, and their new 1999 Syrah
received 94 points at the State Fair
and was recognized as the best wine
intheregion! The brothers crush
about 15% of the winegrapesthey
grow, and therest is sold to
Canandaigua, Sutter Home, and
ConcannoninLivermore.

Both brothersareinterested in using
sustai nabl e agriculture practicesand
believein growing winegrapes natu-
rally. That too goesfor the other
produce they grow on the farm.
Over the past five yearsthey have
been experimenting with cover crop,
mainly bulk oats, which are mowed
down and worked into the soil.
Other sustainabl e practicesthey
employ includeleaf pulling, drip
irrigation, limiting pesticide spraying,
and using only sulfur, copper and
BT’s. Asactive and enthusiastic
participantsin the L odi-Woodbridge
Winegrape Commission BIFS pro-
gram, the Phillipsbrothersare
strong believersin monitoring. They
usethe monitoring information
available on mites and leafhoppers

to ensure they wait aslong as pos-
sible beforetreating, giving natural
predators every chanceto solvethe
problem.

Mike and Dave have hosted awork-
book workshop for the L odi
Winegrower’sWorkbook. Overall,
the Phillips brotherswould liketo
see adecrease in pesticide use with
all thefarmersinLodi, aswell as
more education on sulfur steward-
ship. They may consider going
back to organic farming in thefu-
ture, although they both agreeitisa
maj or commitment.

Their mutual contribution to pro-
moting the Lodi district and con-
stant striving for improvement is
what | find most remarkable. They
are committed to hel ping all the L odi
district wineries grow together asa
region and are solidly supportive of
the L odi-Woodbridge Winegrape
Commission. Phillips Farms has
benefited from these two very per-
sonable men who both use their
expertisein promoting thewinery as
agresat family-friendly experience.




