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Common New Mexico vineyard inter-row floor management consists of
conventionally cultivated soil that is practically bare for most of the year
(Figure 1a).

A substantial number of growers whose vineyards receive less than 20
inches of annual precipitation are reluctant to plant cover crops that might
programs. compete with vines for soil moisture. These exposed areas that are sub-
jected to repeated cultivation are prone to wind and water erosion (Figure
2).

Cultivated soils release carbon that subsequently contributes to atmo-
spheric warming due to the greenhouse effect of such gases. Repeated cul-
tivation is detrimental to soil structure, reducing the soil’s water-holding
capacity and suitability for plant growth and contributing to compaction.
Finally, the exposed soil due to cultivation typically has elevated soil tem-
peratures relative to vegetation covered soil that are likely detrimental to
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Figure 2. A conventionally cultivated New Mexico vineyard
with evidence of wind erosion.

the native soil microbiome essential for soil health!.
Establishing and maintaining cover crops or native
vegetation as ground cover in vineyards can reduce
wind and water erosion, increase soil organic mat-
ter (positively impacting soil health), improve water
infiltration and soil structure, reduce greenhouse gas
emissions, suppress weeds, and increase biodiversity
associated with possible improvement of berry com-
position in some cultivars at harvest®®. Furthermore,
cover crops provide a stable working “floor” to sup-

port human and mechanized vineyard operations and
add aesthetic value to the vineyard (Figure 1b). These
benefits align with grower concerns as surveyed in
2022 in New Mexico (Table 1). Based on the survey
results, inter-row cover cropping is most likely to be
adopted by New Mexico growers. This practice would
mitigate soil erosion while enhancing pollinator habi-
tat and improving soil health.

The use of cover crops in inter-rows requires ad-
ditional management and additional expense of pur-
chased seed, planters, repeated mowing, and in some
cases judicial, targeted herbicide applications. Some
cover crop species can compete with grapevines for
water and nutrients, causing possible impacts on pest
and disease occurrence, vine size, yield, and berry
composition®. However, the overall benefits of cover
crops often outweigh the negatives.

For more information on cover crops in New Mex-
ico, see NMSU Extension Guide A-150, Principles
of Cover Cropping for Arid and Semi-Arid Farming
Systems (https://pubs.nmsu.edu/ a/A150/) and NMSU
Extension Circular 704, Using Cover Crops in New
Mexico: Impacts and Benefits of Selecting the Right
Crops (https://pubs.nmsu.edu/_circulars/CR704/).

ESTABLISHING INTER-ROW COVER CROPS
Seed Selection. When selecting a cover crop seed
mix, site conditions, including soil type and moisture,
weed pressure, growing zone [USDA plant hardiness
zones, which can be found at https://planthardiness.
ars.usda.gov], previous farming history, and seasonal
timing should be considered along with seeding goals.

For example, if the goal is to provide a pollinator
and beneficial insect habitat, mixes should include a
diversity of plants that bloom throughout the grow-
ing season. These mixes often include annual and

Table 1. Grower self-described vineyard floor management schemes, level of concern, and desired vineyard cover

crop benefits, New Mexico, 2022. Of the nine respondents, current floor management strategies include cultivation
(1), bare ground (5), and perennial ground cover (3).

Pests, Beneficial
Erosion Grape insects, insect Soil Working

Soil Health | Control | Water | Quality birds habitat compaction | platform
Major Benefits 3 5 1 1 4 2 2
Minor Benefit 2 0 2 1 1 2 1 2
Growers see
benefits in cover
crop use 5 5 3 2 2 6 3 4
Growers see
benefits in cover
crop use (%) 55% 55% 33% 22% 22% 66% 33% 44%
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perennial species. Annual plants tend to cost less than
perennials, are relatively quick to establish, produce
flowers the year of planting, and are easily rotated
with other plantings. Perennial plants can take longer
to establish but offer additional benefits of being low-
er maintenance once established, coming back every
year, and many can survive on less water relative to
annual species. Both annual and perennial plants can
attract and support diverse groups of beneficial in-
sects. Depending on the goal, many different species
can be planted for ground cover. Some examples of
plants that can be used for cover vegetation for New
Mexico vineyards include:

* Annuals

o Cereal grains, such as barley (Hordeum
vulgare), rye (Secale cereale), winter wheat
(Triticum aestivum), sesame (Sesamum in-
dicum), oats (Avena sativa), and triticale
(xTriticosecale)

o Daikon radish (Raphanus sativus var. longi-
pinnatus)

o Winter camelina (Camelina sativa)

* Perennials
o Alfalfa (Medicago sativa)

o Balansa clover (7rifolium michelianum)

o Qrasses, such as blue grama (Bouteloua
gracilis), buffalograss (Bouteloua dacty-
loides), sideoats grama (Bouteloua curti-
pendula), western wheatgrass (Pascopyrum
smithii), and sand dropseed (Sporobolus
cryptandrus)

» Commercially available ‘pollinator mixes’
blends of annual and perennial wildflowers.
Work with the seed company to ensure that the
selected mix has a reasonable chance of success
at your site and will meet your needs.

Each of these species has benefits and drawbacks.
For example, alfalfa can thrive in New Mexico with
additional irrigation and can be used to incorporate
nitrogen into vineyard soils. However, it can be hard
to control or eradicate once established and competes
excessively with grapevines. Although it can survive
up to 5 years (without supplemental irrigation, alfalfa
requires substantial water, 20 to 40 inches per year for
maximum yields’). It is strongly recommended to work
with a seed company to formulate a custom blend spe-
cifically adapted and recommended for your site.

For example, a successful custom wildflower seed
mix planted at the Fabian Garcia Agricultural Sci-
ence Center (ASC) in Las Cruces, NM, contained 13

plant species. The main (~15% each) three species
were California poppy (Eschscholzia californica var.
orange), blue flax (Linum lewisii), and greenthread
(Thelesperma filifolium). However, this custom mix
was more expensive compared to other commercially
available pollinator seed mixes.

PLANTING

Site preparation. Prior to planting, weeds should be
managed by mowing or light disking if a no-till seeder
is not available and the soil is crusted and compacted.
To greatly increase the chance of successful planting,
provide irrigation to the seeded area, maintaining con-
sistent soil moisture for the first 6-8 weeks. This will
increase germination and enhance seedling survival.
A weed control plan should be in place because weeds
will likely germinate and grow in the irrigated area.

Seeding. Several methods exist for seeding, such
as broadcast seeding and no-till seeding. Seeds can be
broadcast with a hand-operated ‘Cyclone’ seeder or with
a broadcast seeder attached to a tractor or ATV. With
broadcasting, seed should be applied in two directions
to ensure uniform coverage across the site. Follow-
ing application, seed can be lightly raked in by hand
for smaller areas or lightly harrowed on larger areas to
achieve optimal seed-to-soil contact. The area can then
be rolled to moderately compress the soil and increase
seed contact with the soil. We recommend talking to the
seed company for recommended seeding rates.

No-till drills disturb the soil much less compared
to other mechanical methods of planting and advanta-
geously plant through existing ground cover, organic
matter, or crop residue (Figure 3). No-till drills cut a
shallow furrow into the ground, drop seeds, and then
have rollers that press the seed into the soil. For ex-
ample, at Los Lunas ASC, winter camelina (Camelina
sativa) planted in the fall through existing cover and
subsequently flood irrigated to encourage germination
provided a successful stand with minimal soil prepa-
ration (Figure 4).

Timing of Planting. Native seeds can be planted in
spring (March-mid-June) or fall (mid-August to late
October). A fall planting allows seeds to experience
natural conditions for those species that require strati-
fication (exposure to cold) or scarification (physical
degradation of the seed coat) to germinate. Timing
also varies depending on the latitude and altitude of
the site and its historical rainfall patterns.

Issues with Planting. Weeds can dominate and
outcompete seeded species. These can be mitigated
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with cultivation or appropriate herbicide application.
Planting on non-irrigated lands is not recommended
due to the high cost of seed and additional labor. Such
plantings typically fail in the Southwest when relying
on precipitation alone®. However, it can be condition-
ally recommended to time seeding to take advantage
of spring or summer monsoon rains.

POLLINATORS AND BENEFICIAL INSECTS
Although some insect species can be detrimental vine-
yard pests, more species contribute to many different
ecosystem services, including decomposition and
nutrient cycling, seed dispersal, food for vertebrate
animals, pollination, and natural pest control. How-
ever, here we focus on pollinators and natural enemies
(predators and parasitoids) as beneficial insects.

New Mexico’s pollinator population is one of the
most diverse in the United States with over 1,000 na-
tive bee species and over 350 species of butterflies®!°,
However, pollinator populations are in decline due
to habitat loss, chemical use, and pressure from pests
and diseases''. Cover crops can increase pollinator
habitat resources (food and nesting sites) needed for

Figure 3. Examples of no-till seeders. Winter camelina
(Camelina sativa) inter-row seeding in the vineyard at
Los Lunas Agricultural Science Center, Los Lunas, NM
(a, left). A relatively narrow-bodied and heavy seeder
(b, above), that will pass between vine rows, is compat-
ible with many standard 3-point hitch systems, will
penetrate existing ground cover and is equipped with
three seed boxes to accommodate a range of seed includ-
ing small clover and brassica seed, larger seed of cereal
grains, and irregular ‘fluffy’ seed of most native flower-
ing species.

the conservation of these species. Although grapes do
not require pollination to set fruit, creating a system
that supports cover crops and provides diverse agro-
ecosystems is important for increasing sustainability.
Sustainability, as used here, indicates an ecosystem’s
resiliency and stability. Resiliency is the ability to
“bounce back” to functional health when normal
processes have been disrupted. Stability is the eco-
system’s ability to perform its functions despite wide
variation in environment and human mismanagement
(adapted from Weil and Brady in Elements of the
Nature and Properties of Soils, 4th edition, 2019).
Cover crops that support beneficial insects may also
increase biological control of nematode and insect
pests in vineyards'* . Flowering cover crops can re-
sult in a greater diversity and abundance of bees than
weedy vegetation. However, native plant species may
be preferable as cover crops in this region because ir-
rigated non-native cover crops that are poorly adapted
to the soil and rainfall patterns, such as buckwheat
(Fagopyrum esculentum), are difficult to establish and
maintain and can also increase pest populations, such
as leathoppers'*. Furthermore, native plant species of-
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ten support more native pollinators than do non-native
plant species, and once established, they typically
require less maintenance and resources, especially ir-
rigation water.

Planting pollinator habitats support natural enemy
populations that can help with managing pest popu-
lations, such as aphids, leathoppers, and leafmin-
ers. These beneficial insects have three broad sets
of requirements to complete their life cycles: floral
resources, shelter, and supplementary resources, like
alternative prey and nesting materials'>. Grapes are
not insect-pollinated, but vineyards can still play a
substantial role in biodiversity conservation with
pollinator-friendly management. Honeybees are fre-
quently observed visiting grape flowers in the spring
at NMSU’s Los Lunas Agricultural Science Center,
but it is unclear how much of a resource they provide.
Honeybees, yellowjackets, and bumble bees also feed
on damaged grapes in the fall and can be a nuisance to
hand harvesting.

Several studies have shown that cover vegetation in
vineyard inter-rows can provide the floral resources,
shelter, and alternative prey that support insect popu-
lations (Figure 5). This vegetative cover also increases
biological control of pests by providing a habitat for
natural enemies of pests that occur in grapes. Addi-
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tionally, studies in Washington show that native plants
and habitation restoration in wine grapes benefit but-
terfly habitat'®.

In preliminary surveys, 11 genera of bees were col-
lected through sweep netting winter camelina (Cam-
elina sativa) at flowering in spring 2022 at NMSU’s
Los Lunas Agricultural Science Center vineyard (Va-
lencia County) and 16 genera of bees from pan traps
throughout the summer at the Pueblo of Santa Ana
vineyard (Sandoval County). Ten groups of natural
enemies were present in sweeps in the winter cam-
elina — spiders and parasitoid wasps were most preva-
lent, but syrphid flies, ladybeetles, Collops beetles,
nabid bugs, assassin bugs, minute pirate bugs, lace-
wings, and big-eyed bugs were also present.

Insect sweeps at Lescombes’ Vineyard (Hidalgo
County, NM) produced nine natural insect enemy
groups present in a Daikon radish (Raphanus sativus)
cover crop — minute pirate bugs, parasitoid wasps,
and big-eyed bugs most prevalent, spiders, syrphid
flies, ladybeetles, Collops beetles, nabid bugs, and
lacewings, and eight natural enemy groups in three
replicated plots (mostly weedy, native vegetative cov-
er) — parasitoid wasps, Collops beetles, and big-eyed
bugs most prevalent (Table 2). No bees were collected
in these surveys.

Establishing and maintaining vegetative vineyard
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Figure 4. Winter camelina juvenile plants germinating through existing ground cover residue, approximately two

weeks after seeding.
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Figure 5. An American bumble bee (Bombus pensylvanicus) on a blanketflower (Gaillardia aristata) (a, left); a sweat

bee and green lacewing on a Tahoka daisy (Machaeranthera tanacetifolia) in a vineyard (b, right)

ground cover may initially be more cost and time intensive relative to conventional cultivation. However, finding
a vegetative ground cover that provides advantages to vineyards while also providing ecosystem services is pos-

sible, and provides overall benefits to the environment.

Table 2. Results from insect sweeps at Lescombes’ Vineyard, Hidalgo Co., NM. Sweeps occurred in Daikon

radish once in June and once in August. Native vegetation values are the average of three sweeps in May, June, and Au-

gust, 2022.
Minute
Parasitoid Nabid | Pirate Big-eyed
Date | Cover Wasp Spiders | Syrphid | Ladybeetle | Collops | Bug Bug Lacewing | Bug
Native
5/26/2022 | Vegetation 4.33 2.33 0.00 0.33 2.33 0.33 1.67 2.00 2.33
Daikon
6/6/2022 Radish 6 5 0 4 2 5 16 3 8
Native
6/6/2022 | Vegetation 0.33 0.33 0.00 0.67 0.33 0.33 0.33 0.00 1.00
Daikon
8/23/2022 Radish 10 0 1 0 2 2 1 0 0
Native
8/23/2022 | Vegetation 1.00 0.33 0.00 0.00 0.33 0.00 0.33 0.00 0.00
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