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Modern orchardists strive to im-
prove management efficiencies
that ensure long-term pro-

ductivity while conserving resources.
Weeds can decrease tree performance
by competing for water and nutrients,
reducing fruit quality and storability,
or harboring crop pests.

Some weeds, for example, hold
moisture around tree trunks, which
increases collar rot or bacterial canker.
Other weeds provide food and protec-
tion for insects, mites, and rodents
all of which can infest trees or girdle
trunks. Bees and other pollinators
prefer flowers of dandelion, mustard,
or clover to orchard tree blossoms.

Weeds also contribute to other
problems:

The potential for frost injury in-
creases during cold nights because
weeds or plant debris create an
insulation layer that reduces reradia-
tion of heat from the soil surface.
In filberts and walnuts, broadleaf
weeds interfere with raking and
harvesting nuts.
Perennial weeds such as Canada
thistle, blackberry, and poison oak
slow orchard operations because of
their unpleasant nature.
In drier regions, weeds enhance fire
hazard.

In contrast, bare ground encourages
maximum tree growth because it
minimizes competition for nutrients,
water, and light. However, maintain-
ing weed-free conditions can be very
costly and (in colder areas) may
increase root injury to trees when an
insulation layer is absent.

In addition, bare soils exposed to
regular travel by orchard equipment
and the beating action of rain or
overhead irrigation are susceptible to
surface crusting, compaction, erosion,
and water runoff. Traffic and move-
ment of equipment during wet weather
are also adversely affected.
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With modern technologies and
long-term goals, most orchardists
minimize weed populations within the
tree row and manage vegetative covers
within the aisles (figure 1).

Vegetative covers within the aisle
help control mites (by reducing dust in
the orchard), reduce erosion, make
traffic and spraying easier in wet
weather, prevent soil compaction, and
increase water infiltration. With care-
ful management, low-growing winter
annuals and moss can reduce deteriora-
tion of soil structure within the tree
row.

Weed control
practices

Orchard weed control practices
include prevention, occasional
tillage, frequent mowing or

flailing, applying herbicides selectively,
and planting ground covers that
compete with and reduce weed
infestations. Because management
practices differ for various crops,
orchard designs, soil types, and
operations, orchardists must gather
information about each practice and
integrate it into their orchard operation.

Managers also must realize that, if
they repeat the same or similar weed
control practices, weed infestations
will shift to resistant plant species or
biotypes that require additional control
measures. (Weed biotypes contain
subtle differences in form and structure,
biochemistry, or genetics that result in
tolerance to weed control practices.)
Integrating the following weed control
practices into a year-round vegetation

Susan M. Bell, Extension agricultural
agenthorticulture, University of Idaho
(formerly graduate research assistant, OSU
Department of Horticulture), and Ray D.
William, Extension horticulturist weed
science, Oregon State University.
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management program will enhance
your orchard operations.

Prevention
Weed prevention means adopting

sanitary cultural practices and delaying
weed shifts in your orchard. Some
examples:

1. Prevent weed reproductive organs
(seeds, roots, rhizomes, bulbs, or
tubers) from entering the orchard.

2. Clean equipment after each use,
screen irrigation water intakes, and
destroy new patches of weeds before
they propagate and spread.

3. Learn to identify kinds of weeds,
especially in the seedling stage of
growth.

4. Spot-treat weeds that resist other
methods of controlhand hoe or
direct herbicide at individual weeds.

5. Purchase clean seed when you plant
cover crops or permanent sods.
Always examine nursery stock for
perennial weeds such as tubers of
yellow nutsedge and rhizomes or
underground stems of perennial
grasses or broadleaf weeds.

6. Control weedy sites along roads,
fences, and irrigation ditches, to
minimize reinfestation and costs of
weed control.

Weed shifts result when the same or
a similar control practice is repeated,
which results in tolerant species or
weed biotypes that eventually become
the dominant ground vegetation. You
can prevent these shifts by monitoring
the infestation and changing or combin-
ing control methods. While modifying
current control practices, test new
methods on a small portion of your
orchard.

Once you adopt the practice, moni-
tor weed populations twice each year,
in the early spring and in the fall.
Identify and record weeds and benefi-
cial vegetation. Scout the entire orchard:
Stop once or twice in each acre to

Figure 1 .When you eliminate weeds within the tree row, you provide conditions that
encourage the growth of quality trees and fruit.

survey existing vegetation within a
1-yard strip extending from the tree
trunk to the aisle center.

Note each weed or ground-cover
species and record the percent of the

by
Comparisons of vegetative cover rat-
ings over several years will suggest
when to modify practices to avoid
undesirable weed shifts and reduce
long-term costs before a serious weed
becomes established.

Cultivation
Before the advent of modern mow-

ing equipment and herbicides, orchard-
ists cultivated the entire orchard floor
to control weeds, reform irrigation
furrows, and incorporate annual cover
crops and debris. Additional leveling
and floating was required in filbert
orchards to prepare a smooth surface
for harvesting nuts.

Frequent tillage damaged tree roots,
injured trunks, destroyed soil structure,
reduced water infiltration, increased
soil compaction, and contributed to
runoff and erosion. At harvest, dust
and dirt on bins and fruit served as
primary sources of postharvest disease
and storage problems.

Furthermore, tillage equipment
spread peiennial weedsfield bindweed,
Canada thistle, wild garlic, quackgrass,
and othersthroughout the orchard.
In filberts, fall rains prevented multiple
passes with sweepers, blowers, and

harvesting equipment. As a result,
most growers have adopted practices
that minimize or eliminate tillage.

Mowing and flailing
Modern vegetation management

practices between trees include fre-
quent mowing on irrigated sites or use
of a flail (see page 12). Selected live
vegetation between rows adds organic
matter, reduces compaction and erosion,
increases soil aeration and water
infiltration, minimizes fire hazards,
and improves traffic conditions during
wet weather or after irrigation.

Unfortunately, prostrate weeds like
spotted catsear (false dandelion),
common dandelion, clover, plantain,
and prostrate knotweed (wireweed)
often become established unless a
uniform soil cover such as a grass sod
is maintained. Tall weeds interfere with
fruit production from lower branches.

Mowing vegetative covers with
rotary equipment requires a reasonably
smooth surface for rapid movement
throughout the orchard. Regular mow-
ing intervals are required to minimize
mowing time, prevent excess clippings,
and reduce root competition with the
crop.

Although flailing requires consider-
able power, it reduces growth of all
vegetation by cutting it very near the
soil surface. Moisture loss from weeds
is diminished until regrowth occurs.
Flailing also can hasten early season



dormancy for some sods, thus reducing
water use on nonirrigated sites. Grass
sods interplanted among young filberts
have withstood flailing in preparation
for harvest. To maintain a flat surface
for harvesting nuts, occasional drag-
ging and floating eliminate tire ruts,
mole and gopher mounds, and other
irregularities.

Herbicidal control

Herbicides selectively control un-
wanted vegetation within the orchard.
Since correct and efficient use of
herbicides requires more precision and
technical knowledge than other vegeta-
tion management practices, we'll con-
sider this topic in some detail.

Agricultural chemicals require con-
siderable testing to assess potential
hazards and to minimize possible crop
injury before they can be registered
and sold for use in an orchard.
Registrations are based on specific use
patterns summarized on product labels.

For this reason, users of agricultural
chemicals must read and follow label
instructions precisely to minimize
human exposure, reduce possible crop
injury, and prevent residues in the
harvested product or environment.

Accurate weed identification and
knowledge of herbicide action within
plants will help you decide which
products to use and their proper
application timing. To establish an
efficient, year-round weed manage-
ment program, map the location of
weed infestations and prioritize their
control. Table 1 lists common weeds of
orchards and their susceptibility to
various weed control practices.

Soil- versus foliar-applied herbicides.
Apply herbicides registered for use in
orchards at the proper time. Most
soil-applied herbicides must be applied
before weeds germinate because they
prevent germination and emergence.
Apply uniformly over the soil surface
at precise rates. Follow the application
with adequate moisture to incorporate
and activate the chemical within the
top layer of soil.

Soil-applied herbicides should be
applied during the rainy season. When
you use them in combination with a
foliar-applied herbicide that controls
existing vegetation, be sure that a
rain-free period of 1 or more days
follows your application.

In drier regions without overhead
irrigation, a fall or winter application
may be preferred to ensure movement
into the soil with winter moisture.

West of the Cascade Mountains,
applications may be split using half
rates in fall followed with the other
half in late winter. This split applica-
tion improves season-long or residual
control.

Rates of soil-applied herbicides must
be adjusted depending on the soil type,
organic matter content, and soil pH.
Sandy or gravelly soils require less
herbicide than loamy or clay soils. In
fact, several herbicides will injure trees
if applied to soils (such as sands or
gravels) that provide little adsorptive
capacity. Always consult the label for
soil and organic matter restrictions.
Adjust the herbicide rate or avoid
spraying sandy or gravelly areas where
soils are variable within the orchard.

Note any State restrictions or
labeling differences within the Pacific
Northwest.

Foliar-applied herbicides control
vegetation after emergence, so they're
more commonly applied during active
growth stages in spring or summer. But
they're sometimes applied during
winter.

You achieve selectivity by directing
the spray toward weeds; at the same
time, avoid contact with:

green bark (any time)
low limbs (spring, late summer, and
fall), and
root suckers and trunk sprouts (late
summer and fall).

Use pesticides safely!

Wear protective clothing and safety
devices as recommended on the label.
Bathe or shower after each use.
Read the pesticide labeleven if
you've used the pesticide before.
Follow closely the instructions on the
label (and any other directions
you have).
Be cautious when you apply
pesticides. Know your legal respon-
sibility as a pesticide applicator. You
may be liable for injury or damage
resulting from pesticide use.
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Physical protection of young trees
using tree guards will reduce chances of
tree injury. But paint is considered
inadequate since it cracks and allows
bud growth.

Complete coverage of weed foliage is
necessary for contact herbicides like
paraquat, but translocating herbicides
like 2,4-D or glyphosate (Roundup)
require only partial wettingthey
readily move within plants. Surfactants
or spray additives often are formulated
with these herbicides, or (if called for)
you can add them to the spray mixture
to increase contact and movement into
the plant. Consult the herbicide label
to determine appropriate surfactants
or spray additives for your intended
use.

Perennial weed control depends on
movement or translocation of the
herbicide throughout the plant. Appli-
cation, therefore, must coincide with
the downward movement of sugars
into the root system. Maximum
movement of glyphosate (Roundup) or
2,4-D occurs just before flowering of
many perennial weeds, although excep-
tions do occur. Consult the label or
local experts.

Avoid herbicide injury to crops and
people. Safe and proper use of
herbicides will minimize possible crop
injury and unnecessary human ex-
posure. Note these precautions:

1.

2.

4.

Follow label instructions precisely.
Note all safety precautions and wear
protective gear when required.
Calibrate your application equip-
ment and calculate herbicide
amounts accurately. Always verify
your procedures and calculations.
Rotate weed control methods,
including herbicide products, to
avoid weed shifts caused by re-
peated use of the same or similar
practice. Avoid using the highest
rates of residual soil-applied herbi-
cideschange products or reduce
rates after establishing an effective
weed control program.
Avoid possible crop injury and drift
to nontarget areas by spraying
during calm weather. Do not graze
livestock in herbicide-treated areas.

5. Store pesticides in their original
containers in a secure storage room
with adequate ventilation. Dispose
of empty containers by following
label instructions.

(Text continues on page 10.)



Table 1.Weed susceptibility chart for tree fruitsa

Cultural Soil-applied herbicides Postemergence herbicides
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Common Nameb .?'- 4 n
(Scientific Name) b Z 0 Z 0 0

Amaranth or Pigweed
pigweed, redroot G 0 F G 0 F F 0 G 0 P 0 G G G P P

(Arnaranthus retroflexus)

pigweed, tumble G 0 F G 0 F G G G G 0 P P
(Arnaranthus graecizans)

Powell amaranth 0 G F 0 0 F G 0 G 0 G G P P
(Amaranthuspowellii)

Buckwheat or Knotweed
buckwheat, wild G 0 G 0 0 0 0 0 G G G P P

(Polygon urn con volvulus)

dock, broadleaf (P) F P F F* 0* G P + 0 G P P
(Rumex obtusfolius)

dock,curly(P) F F P P
(Rumex crispus)

knotweed, prostrate F P F G F G 0 0 G F F + F 0 F P P
(Polygonurn aviculare)

ladysthumb G F F F F G F 0 F P G F 0 0 P P
(Polygonum persicaria)

sorrel, red (P) 0 P F 0* O G F + * 0 P P
(Rurnex acetosella)

Caltrop
puncturevine G P P P F G 0 F F G G G P P

(Tribulus terrestris)

Carrot
carrot, wild (B) 0 F F 0 G 0 G G P G P 0 G P P

(Daucus carota)

Composite
chicory(P) F P P P P

(Cichorium intybus)

cocklebur, broadleaf G F P * 0 G P P
(Xanthiurn strumarium)

cudweed, low 0 P 0 P G G P P
(Gnaphalium uliginosurn)

dandelion, common (P) F P F * P F * 0 P * P + * 0 G P P
(Taraxacum officinale)

dandelion, false P P P * P P * G P P P + G F P P
or spotted catsear (P)

(Hypochaeris radicata)

devils beggarticks 0 F F 0 F P P P
(Bidensfrondosa)

goldenrod, western (P) P P P P P P 0 P P
(Solidago occidentalis)

aRating scale: 0 = good (80-94%), F = fair (60-79%), P = poor (less than 59%), (*) = seedling control only, (+) = vegetative control
only, (/) preemergence only.

bWeeds not identified as (B) biennials or (P) perennials are considered annuals.
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Table 1.Weed susceptibility chart for tree fruitsa (continued)

Cultural Soil-applied herbicides Postemergence herbicides
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Compositecontinued
groundsel, common G P F F F 0 P G P 0 G G 0 P P

(Senecio vulgaris)

hawkbit, hairy (P) P F * * * * G * * P + G P P
(Leontodon nudicaulis)

hawksbeard, bristly G F F G G P 0 G 0 G P P
(Crepis setosa)

horseweed F F P F P P F P + P G P P
(Conyza canadensis)

knapweed, diffuse P 0 G P P
(Centaurea diffusa)

mayweed or dog fennel G P F 0 G p P * F 0 P P
(Anthemis cotula)

pineapple weed G P F G G P G P * F 0 P P
(Matricaria matricarioides)

prickly lettuce 0 F 0 G G P G P G G G 0 P P
(Lactuca serriola)

ragweed, common 0 G F P * G P P
(Ambrosia artemisiifolia)

salsify, western (B) P P P P P F P P P
(Tragopogon dubius)

sowthistle, annual G F G F G P G P 0 0 0 P P
(Sonchus oleraceus)

sowthistle, spiny G F G F G P G P G C P P
(Sonchus asper)

tansy ragwort (B) F P F P P G P P P * 0 G P P
(Senecio jacobaea)

thistle, bull (B) G P F G F 0 P P * G 0 P P
(Cirsium vulgare)

thistle, Canada (P) P P P P P G P P P + G F P P
(Cirsium arvense)

Evening Primrose
fireweed (P) 0 0 F G 0 P G C G F P P

(Epilobium angustfolium)

Figwort
mullein, common (B) 0 F P G P F F F P P

(Verbascum thapsus)

speedwell, birdseye G F F P F G P G C F P P
(Veronica persica)

speedwell, creeping 0 F F P G F P P
(Veronica filiformis)

aRating scale: G = good (80-94%), F = fair (60-79%), P poor (less than 59%), (*) = seedling control only, (+) = vegetative control
only, (/) preemergence only.
bWeeds not identified as (B) biennials or (P) perennials are considered annuals.
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Table 1.Weed susceptibility chart for tree fruitsa (continued)

Cultural Soil-applied herbicides Postemergence herbicides
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Figwortcontinued
speedwell, ivyleaf 0 F F P F P 0 0 0 F P P

(Veronica hederaefolia)

toadflax, yellow (P) P P P P P P P P
(Linaria vulgaris)

Geranium
filaree, redstem G P F P F 0 G G P G P F G G G P P

(Erodium cicutarium)

geranium, cutleaf G P F G G G 0 P G G F P P
(Geranium dissectum)

geranium, dovefoot G P F G G G 0 P G F 0 P P
(Geranium molle)

Goosefoot
kochia G F F F G 0 P P F F 0 G F P P

(Kochia scoparia)

lambsquarter,common G G F G G G G G G G F F F G G P P
(Chenopodium album)

Russian thistle P F G 0 F P P F G G F P P
(Salsola kali)

Grass (annual)
barnyardgrass 0 F F F G F 0 G G F-G P G P 0 P 0 0

(Echinochloa crus-galli)

bluegrass, annual G P-F F G G G G G G G G G F* 0 P P P
(Poa annua)

brome, downy 0 F F G P G G G 0 F-G G 0 F/ 0 P G G
(Bromus tectorum)

brome, ripgut G F 0 0 G G G 0 G G F/ 0 P
(Bromus sp.)

bromes, annual G F G 0 G G G F/ G P G G
(Bromus spp.)

crabgrass 0 P-F F P-F F-G G F G G P 0 G P G G
(Digitaria spp.)

foxtail, green G F P-F F F F G 0 F F G F/ 0 P 0 G
(Set aria viridis)

foxtail, yellow 0 F F G 0 F 0 F/ 0 P G G
(Setaria glauca)

Johnsongrass seedlings G 0 0 P 0 G
(Sorghum halepense)

oat,wild G G F F P00 F P 0 0 00/0 P 0 G
(A venafatua)

ryegrass, annual or Italian 0 F F 0 G G G 0 0 0 0 G/ G P F-G G
(Lolium multifiorum)

aRating scale: G = good (80-94%), F = fair (60-79%), P = poor (less than 59%), (*) = seedling control only, (+) = vegetative control
only, (I) preemergence only.

bWeeds not identified as (B) biennials or (P) perennials are considered annuals.
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Table 1.Weed susceptibility chart for tree fruitsa (continued)
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Grass (annual)continued
sandbur, longspine G F F F F G G F 0 p

(Cenchrus longispinus)

velvetgrass P P G P G F P F-G 0
(Holcus lanatus)

witchgrass P G G 0 F G P G G
(Panicum capillare)

Grass (perennial)
bentgrass G P F * * F* * 0 * * 0 + G P G G

(Agrostis tenuis)

bermudagrass F P P P P P P P P G P 0 F-G
(Cynodon dactylon)

foxtail, slender P P
(A lopecurus myosuroides)

quackgrass P F F P P F P G P P G F P G P F P
(Agropyron repens)

fescue, red creeping F P F G G P P P
(Festuca rubra)

Madder
bedstraw, catchweed G P G P P G F P P 0* P P P

(Galium aparine)

bedstraw, corn G P G 0 P P
(Galium tricorne)

Mallow
mallow, common G P F F P G F F P 0 P P F F P P

(Ma/va neglecta)

Mint
henbit OP F GO F 0 0 F P F G G 0 F P P

(Lamium amplexicaule)

red deadnettle 0 P F G 0 F G 0 P F G G 0 F P P
(Lamium purpureum)

Morningglory
field bindweed (P) P P F P P P P-F P P P + + F-G F P P

(Con vo/vulus arvensis)

Mustard
bittercress, little 0 P F 0 0 G P 0 P G 0 0 0 P P

(Cardamine o/igosperma)

cress, hoary (P) 0 P * * 0 P P
(Cardaria draba)

flixweed G G P F F/ F P P
(Descurainia sophia)

mustard, hedge F F * * G F-G P F/ F G G P P
(Sisymbrium officina/e)

aRating scale: G = good (80-94%), F = fair (60-79%), P = poor (less than 59%), (*) = seedling control only, (+) = vegetative control
only, (/) preemergence only.

bWeeds not identified as (B) biennials or (P) perennials are considered annuals.

8



Table 1.Weed susceptibility chart for tree fruitsa (continued)

Cultural Soil-applied herbicides Postemergence herbicides

.E .9
< ;- 0

a
a a a

V
a

._ -
.E

Weed Family
I

C 0

Common Nameb - N a Q
(Scientific Name) f Z C Z C

-
C e'i'

Mustardcontinued
mustard, wild G F F G 0 0 G 0 G G F/ 0 F G 0 P P

(Brassica kaber)

shepherd's purse 0 F F G G G 0 0 P P F/ G P G G P P
(Capsella bursa-pastoris)

Nightshade
nightshade, black G F G 0 G G G G P P Fl G G G G P P

(Solanum nigrum)

nightshade, cutleaf G F G G G F/ G G G G P P
(Solanum trifiorum)

nightshade, hairy G F G G G G G G P P F/ 0 0 0 0 P P
(Solanum sarrachoides)

Pink
chickweed, common 0 P G 0 G G 0 G 0 0 G P 0 0 P P

(Stellaria media)

chickweed, mouseear 0 P G G 0 G G G G 0 G P G F P P
(Cerastium vulgatum)

corn spurry 0 P G 0 G 0 G 0 0 G 0 G P P P
(Spergula arvensis)

Plantain
plantain, broadleaf (P) 0 P F G P 0 0 P G F* G 0 P P

(Plantago major)

plantain, buckhorn (P) G P F G P G G P G F* G G P P
(Plantago lanceolata)

Purslane
miner's lettuce G F G G G G 0 0 P G G 0 G P P

(Montiaperfoliata)

pursiane, common 0 P F G 0 0 F 0 G 0 F 0 G G F P P
(Portulaca oleracea)

Rose
blackberry, evergreen (P) F F F P P F P P P + P 0 F P P

(Rubus laciniatus)

blackberry, Himalaya (P) F F P P P F P P P + P 0 F P P
(Rubus procerus)

blackberry, trailing (P) 0 P F P P F P P P + P G F P P
(Rubus vitifolius)

Sedge
nutsedge, yellow (P) P P F P P P F G P P P F P F P-F P P

(Cyperus esculentus)

Spurge
spurge, leafy (P) F 0 P P P-F P P

(Euphorbia esula)

aRating scale: G = good (80-94Wo), F = fair (60-79%), P = poor (less than 59%), (*) = seedling control only, (+) = vegetative control
only, (/) preemergence only.

bWeeds not identified as (B) biennials or (P) perennials are considered annuals.
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Table 1.Weed susceptibility chart for tree fruitsa (continued)

Cultural Soil-applied herbicides Postemergence herbicides
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N
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.no i& 00
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E

E- Z C Z C C

Spurgecontinued
spurge, prostrate P P P G F G F P G G F P P

(Euphorbia humistrata)

St. Johnswort
St. Johnswort (P) G F F P P G P + G F P P

(Hypericum perforatum)

Sumac
poison-oak, Pacific (P) G F P P P P P P P + G F P P

(Rhus diversiloba)

Teasel
teasel (B) G + F G G G G P P

(Dipsacus sylvestris)

aRating scale: 0 = good (80-94%), F = fair (60-79%), P = poor (less than 59%), (*) = seedling control only, (+) = vegetative control
only, (/) preemergence only.
bWeeds not identified as (B) biennials or (P) perennials are considered annuals.

Herbicide formulations. Herbicides
are formulated as dry or liquid
products for mixing in water, or as
granular formulations that you spread
as dry granules. Products such as
flowables, wettable powders, and
dispersible granules contain finely
ground clay particles that form suspen-
sions in water and require continuous
mixing in the spray tank to prevent
settling.

Premix wettable powders with water
to form a uniform slurry before adding
to the spray tank. Suspensions require
50-mesh or larger strainers, and
slightly larger nozzle capacity. Fre-
quent nozzle replacement is necessary
these formulations are abrasive and
cause nozzle wear.

Only dichlobenil (Casoron or
Norosac) is formulated as a granule to
be spread dry using a granular
applicator. This formulation consists
of compacted clay particles with the
herbicide impregnated on the surface.
Measure granular products in small
batches and apply them uniformly to
measured areas. Avoid reliance on the

"calibration card" provided by the
manufacturer since it lacks precision.

Water-miscible liquids, emulsifiable
concentrates, and soluble powders
form solutions or emulsions that
require little or no agitation after
mixing. The carrier or emulsifiers often
increase absorption by plants, and
sometimes by people. Prevent exposure
by wearing protective gear. When
tank-mixing herbicides, always add the
chemicals to a partially filled spray
tank in the following order:

1. compatibility agents (if needed),
2. wettable powders or dispersible

granules,
3. flowables,
4. emusifiable concentrates,
5. oils, and
6. surfactants (avoid excessive foam-

ing by filling the tank before adding
surfactants).

Herbicide labels and rates. Because
herbicide formulations vary (see table 2
for some examples), you must read the
product label to determine the amount
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to apply per treated acre. Extension
publications and other educational
information often list rates as pounds
active ingredient (ai) or acid equivalent
(ae) to reduce confusion between
product formulations.

Consequently, additional calcula-
tions are required to determine the
correct rate to apply. Read the specific
product label to determine the amount
to apply or calculate the amount using
examples presented in the Pacific
Northwest Weed Control Handbook
(see the box on page 11).

Most orchardists treat a strip within
the tree row and mow or flail the aisles.
Herbicide rates remain the same, but
quantities to mix must be measured on
a treated-acre basis. Measure the
treated row width and divide it by the
row spacing to calculate the fraction
actually being treated. Multiply this
figure by the total area within the
orchard to determine the total amount
of product needed.

For example, you wish to treat a
10-foot strip under trees spaced 20 feet
apart. Although the same rate of



herbicide will be applied to the strip,
you will need only half as much
product compared to treating the entire
orchard.

Herbicide application equipment.
Accurate application of herbicides
using properly calibrated equipment is
required to avoid crop injury or poor
weed control. Herbicide strips within
the tree row are usually sprayed with
tractor-mounted booms equipped with
flat-fan nozzles. Although a nozzle
may be fitted on the end of the boom
to spray between trees, spray unifor-
mity is usually poor between different
nozzle types on the same boom. Better
uniformity is achieved using the same
nozzles fitted on a boom with break-
away action in case a tree or other
obstacle is hit.

Pump and boom pressures usually
range between 15 pounds per square
inch (psi) with low-pressure (LP)
nozzles and 20 to 35 psi with other
nozzles. Selecting equipment to apply
the correct spray volume is important
in achieving your best weed control.
Using the water-diluent rates in table 3
may help you achieve maximum
activity, depending on the type of
herbicide you'll apply.

Backpack sprayers with a single
nozzle and handguns used with tractor-
mounted sprayers are appropriate for
spot spraying herbicides in orchards.
Solutions for spot spraying normally
contain concentrations of 1 to 2%
herbicide. The tendency for most

Pacific Northwest
Weed Control Handbook

It's published annuallybe sure to
use the lastest edition. Order from
either of these sources:
Agricultural Communications
Publications Orders
Oregon State University
Corvallis, OR 97331-2119

Single copy $15.00 plus $2.25
postage and handling

Bulletin Dept.
Cooperative Extension Service
Cooper Publications Bldg.
Washington State University
Pullman, WA 99164-5912

Single copy $17.25

Table 2.Examples of herbicide formulations

Herbicidea Formulation

Simazine 80W 80% wettable powder
Simazine 90 90% water dispersible granule
Simazine 4L 4 lb/gal flowable
Dichlobenil 40 4% granular
Oxyfluorfen 1 .6E 1.6 lb/gal emulsifiable concentrate
2,4-D 3.8 lb/gal acid equivalent of 2,4-D

The common name, with the formulation, is listed on the package.

Table 3.Herbicide diluent guidelines

Diluent rate
Type of herbicide (gallons/acre)

Soil-applied 20 to 40
Foliar-applied, translocated 10 to 15
Foliar-applied, contact type 30 to 150

applicators, however, is to apply
excesssive quantities of chemical.
Careful calibration and constant super-
vision are required to avoid waste. Use
of an agricultural dye will help mark
passes and reduce chances for unneces-
sary spraying.

Wick wipers or roller applicators are
used to apply concentrated solutions
(33% herbicide diluted in water) of
translocated herbicides such as gly-
phosate (Roundup). Wiper applicators
are constructed from PVC pipe and
contain a special nylon rope or sponge
that "wicks" the herbicide from inside
the pipe to selectively control tall
weeds. Slower ground speeds and
repeat applications in two directions
may be necessary when wipers are used
in dense stands of weeds. Sponges and
ropes must be replaced periodically.
Avoid use with thorny weeds like
blackberries.

Controlled droplet applicators (CDA)
are spinning disks that emit uniform
spray droplets of liquid herbicides
using small volumes of water. The
original commercial device was a
hand-held unit called a Herbi. It was
equipped with a spinning disk and a
reservoir at opposite ends of a plastic
tube containing batteries. When used
in orchards, tree injury often resulted
because applicators could not see the
herbicide spray as they raised the
spinning disk above the reservoir to
empty the liquid before stopping the
motor.
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When you use a CDA, start and stop
the spinning disk in safe places away
from trees. Recently developed larger
CDA units, mounted on spray booms,
may reduce the hazard; and they may
be more appropriate for extensive
applications.

Granular herbicides are applied with
tractor-mounted or hand-held applica-
tion equipment that meters and spreads
the product over the desired area. In
orchards, a deflector sometimes can be
adjusted to apply the granules only
within the tree row rather than
broadcast.

Sprayer calibration. Precise distribu-
tion of herbicides requires proper
maintenance and exact calibration of
the application equipment. Clean the
equipment and verify that all nozzles
deliver uniform spray patterns and
equal amounts of spray before calibrat-
ing a sprayer.

To calibrate, record the time re-
quired to cover a measured distance at
a comfortable speed within the orchard.
Measure the spray pattern width and
convert to area (distance x width =
area) in square feet or a fraction of an
acre (43,560 square feet in 1 acre).
Collect the water from a single nozzle,
use the time required to cover the
distance, and multiply by the number
of nozzles on the boom. The following
example will clarify these calibration
steps:



1. Ground speed: 23 seconds/lOO ft
2. Area sprayed:

2-nozzle boom = 5 x 100 ft
= 500ft2

or 0.0115 acre
3. Spray collected:

2-nozzle boom = 20 oz x 2 nozzles
= 40ozor

0.31 gal/500 ft2

4. Amount per acre:
0.31 gal ± 0.0115 acre = 27 gal/acre

5. Number of acres for 100-gallon
spray tank:
100 ± 27 = 3.7 acres treated

orchard

Granular applicators are calibrated
using the same calculations, except the
product is caught in a bag or sheet
before weighing.

Vegetative
soil covers

Historically, most orchardists have
adopted management practices
that conserve resources, mini-

mize production costs, and improve
long-term productivity while maximiz-
ing yields and fruit quality.

Annual covers
Although most orchardists avoid

cultivation, a few still plant winter
annuals such as vetch plus rye, oats, or
barley in the fall, mow them in spring
to reduce excessive growth, and disk
them under in early summer to reduce
competition for soil moisture. Less
hardy annuals such as spring barley are
killed naturally with cold weather,
thereby eliminating the need for
incorporation in the spring. Other
annual covers include Austrian peas,
crimson clover, subterranean clover,
winter wheat, and mustards.

Barley and ryegrass enhance fruit
color and encourage hardening of trees
because the grasses grow fast in the fall
and reduce excess nitrogen (N) and
moisture. On low fertility sites, however,
add 20 pounds of N after harvest for
rapid cover growth. Legume covers
sometimes require additional phospho-
rus (P) and calcium (Ca). The amounts
of fertilizer needed depend on soil tests
and the history of the orchard.

Figure 2.Manage sod covers between your tree rows to reduce soil erosion and
compaction. Use herbicides to control vegetation within the tree row. Regular mowing
reduces sod growth and competition for soil moisture.

Flailed
vegetative covers

Flailing early to reduce excessive
spring growth will encourage desirable
winter annuals such as annual bluegrass,
rattail fescue, or subclover west of the
Cascades. However, the last mowing
should be approximately 6 weeks
before seed maturation.

Continual scouting and monitoring
of the orchard is required for early
detection and control of deep-rooted
perennial weeds like dandelion and
spotted catsear (false dandelion).
These weeds deplete soil moisture and
attract gophers. After winter annuals
produce seed in early summer, broad-
cast applications of translocated herbi-
cides are possible for control of the
perennial weeds.

Perennial sods
In irrigated apple and pear orchards,

creeping red and tall fescue, Kentucky
bluegrass, orchardgrass, or sometimes
other fine fescues have become stan-
dard sods (figure 2). After establish-
ment, they require little maintenance
other than regular mowing and ade-
quate moisture and fertilizer to mini-
mize crop competition.

Development of new turfgrass varie-
ties coupled with the extreme diversity
between grass species (table 4) has

12

increased the options an orchardist can
employ in designing orchard floor
management strategies.

Examples include new dwarf or
intermediate turfgrass varieties (living
mulches) that respond to fertilizer, soil
moisture, and chemical mowing that
uses sublethal rates of new post-
emergence herbicides.

Consider the following characteris-
tics when you select a sod or living
mulch in both irrigated and nonirri-
gated orchards:

a.rapid establishment to suppress
weeds and provide early trafficabil-
ity and erosion control;

b. adequate wear tolerance and per-
sistence;

c. tolerance to drought or low
fertility;

d. low maintenance requirements and
costs (mowing interval, fertilizer
needs, thatch removal, or chemical
mowing); and

e. minimal competitive interactions
with the crop.

Orchardgrass and tall fescues. These
grasses are vigorous, long-lived covers
that tolerate diverse climatic and soil
conditions found in the Pacific
Northwest. Both grasses are winter-
hardy and deep-rooted. They exploit
available soil moisture on nonirrigated



sites or require frequent mowing when
irrigated. Establishment is moderately
fast, although weeds can provide as
much as 50% of the initial cover.

Fine fescues. Creeping red, chew-
ings, hard, and sheep fescues have
fine-textured and wiry leaf blades that
decompose slowly and may form a
thatch of undecomposed leaves and
stems after several years. Thatch may
impede water infiltration and provide
cover for small vertebrate pests like
field mice if the mowing height is
greater than 1.5 to 2 inches. Eventually,
the turf may require renovation to
improve vigor. Dis king lightly to cut
the turf, or other preparation proce-
dures followed by replanting, may be
necessary since decomposition of the
turf is slow.

Germination is moderately fast, but
establishment is slow, often requiring
several months. During the first year,
fine fescues become weedy, trafficabil-
ity is poor, and erosion potential is
increased. Establishment can be en-
hanced by mixing small quantities (3 to
10 pounds seed/acre, or 20 to 50%) of
improved cultivars of perennial ryegrass,

Table 4.Common grasses for orchards

which will grow and establish fast. The
perennial ryegrass will eventually be
eliminated under low-fertility condi-
tions.

After establishment, fine fescues
offer low fertility and mowing require-
ments, good competition with weeds,
and fair to excellent drought tolerance.
Trafficability is excellent except for
varieties of creeping red fescue suscepti-
ble to Helminthosporium disease dur-
ing wet weather.

Perennial ryegrass. New turfgrass
cultivars of ryegrass germinate and
establish quickly, providing early cover
for traffic, erosion control, and weed
suppression. Research shows that
dwarf or intermediate varieties have
allowed only 10 to 30% of the cover to
become established as germinating
annual weeds. Following one or more
mowings and minimal nitrogen applica-
tions, plots remained 90 to 95%
weed-free for 1 to 3 years except where
perennial weeds like false dandelion
became established with the grass.

After establishment, ryegrasses ex-
hibit good wear tolerance but recuper-
ate poorly from excessive traffic since

they do not spread vegetatively.
Ryegrass withstands drought in nonirri-
gated orchards, but it lacks extreme
cold toleranceand this can be a
special problem at higher elevations.
Moderate fertility levels are required,
or turf density will thin and weeds will
begin to encroach.

Ryegrass root systems are moder-
ately dense, but tend to remain near the
soil surface. Growth can be stimulated
with nitrogen applications or sup-
pressed by withholding fertilizer and
water. Some ryegrasses compete se-
verely with surface-rooting trees like
peach, so they require a wider weed-
free strip.

Bentgrasses. These are native west of
the Cascades and are considered a
climax species in that part of the
Pacific Northwest. They tolerate acid
soils and summer droughts. Growth is
short although the vigorous spreading
habit can invade crop rows or other
vegetation-free areas. They persist
under low fertility and wet conditions,
although establishment is slow. Native
bentgrasses have replaced less vigorous
or mowed turf grasses maintained
under low-fertility conditions.

Minimal N
Seeding Extablish- require- aTolerance to:

Common Growth rate ment ment ______________________________
name habit (lb/A) rate (lb/A) Wear Drought Shade Cold Representative cultivars"

Ta//fescue Bunch 20 to 30 Moderate 0 to 20 E E F G Clem fine, Falcon, Mustang,
(weakly Olympic, Rebel

spreading)

Orchardgráss Bunch 20 to 25 Moderate 0 to 20 G E G G (Testing inadequate)

Fine fescues
Creeping
red

Chewings

Hard

Sheep

Weakly 15 to 20 Slow 0 to 20 E E G G Ensylva
rhizomatous

Bunch 15 to 20 Slow 0 to 20 E E G G (Testing inadequate)

Bunch 15 to 20 Slow 0 to 20 E E 0 G (Testing inadequate)

Bunch 15to20 Extremely Oto2O E E G G Covar, Bighorn
slow

Perennial Bunch 20 to 30 Fast 20 to 40 0 E F P Dwarfs: Elka, Trimmer
ryegrass Intermed.: Acclaim, Barry,

Fiesta, Manhattan II,
Palmer, Prelude, others

Bentgrass Rhizomatous 5 to 10 Moderate 0 F G P F Astoria, Colonial, Exeter,
and Highland

stoloniferous

Kentucky Rhizomatous 12 to 15 Moderate 20 to 50 E F F G (Many cultivars; testing
bluegrass inadequate)

E = excellent; 0 = good; F = fair; P = poor. observation under turf or within horticultural cropping systems.
b Numerous grass varieties or cultivars exist and are being Consult local information and seed sources for current suggestions

developed by seed companies. Cultivars listed represent testing or regarding cultivars and their availability.
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Kentucky bluegrass. A vigorous
creeping perennial, Kentucky bluegrass
is particularly well adapted to winter
conditions east of the Cascades.
Optimum growth occurs at neutral or
alkaline soil pH. Recuperation is
excellent following wear injury. Recent
turfgrass cultivars have not been tested
for interplanting in horticultural crops.

Legumes. A wide array of plant
materials are available as legume
covers, but most are too tall and
vigorous for use with horticultural
crops. Annual subclover and dwarf
English trefoil are short and appear
manageable in some cropping systems.
Unfortunately, primary limitations
include weed and vertebrate pest
control, poor nitrogen control in tree
crops, and possible interference with
pollinators.

Grass mixtures. Mixes of turfgrasses
often perform better than individual
varieties because different grasses
complement each other, especially
during the establishment phase. A
mixture of perennial ryegrass with a
fine fescue improves establishment and
persistence. You can mix improved
turfgrasses as described under "Fine
fescues" (page 13), or you can
purchase a mix. Consult local sources
for the most recent information and
availability of grass mixtures.

Establishing sod
Control all perennial weeds before

planting. Seedbed preparation should
include shallow tillage to loosen the
soil surface but firmness must be
maintained for maximum emergence.
Preplant fertilizer (20 pounds N/acre)
may be mixed into the seedbed.

Planting usually occurs in early
spring, although winter annuals or
fast-growing perennial species may be
planted before mid-September.

If you're planting seed of bunch
grasses (table 4), either use a Brillion
seeder or broadcast, drag with a
section of chain fence, and firm with a
roller or overhead irrigation. If you're
using creeping grasses or clovers, drill
them in rows 6 to 8 inches apart
provided you can adequately control
weeds before the living mulch covers
the soil.

After cover emergence, mowing will
control annual broadleaf weeds, but
you'll have to control newly emerged
perennials within 6 to 8 weeks to
prevent establishment.

Chemical mowing
This is a new concept where turf

regulators or sublethal rates of new
postemergence herbicides are used to
suppress sod growth. Primary uses
include early spring applications dur-
ing times of active sod growth or while
trees are propped to prevent limb
breakage.

Planting
new orchards
and covers

Weed control and vegetation
management in newly planted
orchards require precision

and care to ensure vigorous tree growth
while establishing the desired orchard
floor management practices. Newly
planted trees lack tolerance to many
herbicides because of the root pruning
they received before transplanting.

As a result, herbicides registered for
use in new plantings move very little in
the soil. Follow label precautions
precisely to avoid crop injury or weed
competition. Always control perennial
weeds before planting the crop.

In western Oregon, orchardists often
interplant trees with low-growing crops
such as bush beans, cabbage, or
strawberries when irrigation is available.
Intercropping provides a method for
reducing weeds while earning cash
income during the first 1 to 2 years of
the orchard. Determining crop compati-
bility is a crucial decision, requiring
information about pesticide registra-
tions, equipment, and competitiveness
between crops.

Pesticides must be registered for
both crops, or chemical residues could
be detected within the harvested
cropresulting in disposal. Note, too,
that you must avoid competitive crops
or cropping practices that reduce tree
growth. For example, avoid alfalfa
hay, cereal for grain harvest, clover for
seed, or crops that enhance diseases
like Fusarium wilt.

In a new orchard, establish a
weed-free sod system by controlling
perennial weeds and broadcasting grass
seed the season before you plant trees.
Apply turf herbicides that provide
broad-spectrum control after you note
any possible restrictions involving soil
residues or crop rotations.
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In fall or winter, spray intended tree
rows before planting trees in early
spring. After the soil settles around
newly planted trees, spray a soil-
applied herbicide registered for new
plantings within the tree row.

Perennial weed
management

Maintaining a competitive sod
between tree rows will sup-
press most weeds, including

many perennials. Minimal additions of
N fertilizer (up to 20 pounds/acre for
medium depth grasses, and up to 50
pounds for deep-rooted grasses) ap-
pear adequate for maintaining an
active sod without excessive mowing.
Quackgrass, dandelions, and clovers
can coexist with sods; they require
infrequent but continual control.

Within the bare tree row, many
weeds will try to fill the "vegetative
void" created by the weed control
practices designed to favor the crop.
Perennial weedsincluding field bind-
weed, Canada thistle, quackgrass,
blackberries, dandelions, yellow
nutsedge, and Equisetum or horsetail
rushoften become established if you
continually repeat the same or similar
practices (figure 3).

Control or management of these
weeds requires knowledge of the plant
and the unique properties of each
herbicide (table 5). Consider the
following information as it relates to
timing and weather or plant conditions
for maximizing control.

Pronamide
Kerb is especially active against

grasses, including perennials like
quackgrass. Apply early winter to
midwinter to prolong activity. Death
of established grasses is slow. To
reduce exposure to the person making
the application, Kerb is prepackaged in
water-soluble bags. Do not alter or cut
these bags when you mix.

Dichiobenil
Casoron or Norosac controls several

perennial and many annual weeds, but
it is expensive. Because the product is
extremely volatile, winter applications
are required when temperatures are
cold and at least 0.5 inch of cold rain is
expected immediately after treatment.



Figure 3.Flowering broadleaf weeds will compete with tree blossoms for pollinators.
Use selective broadleaf herbicides to remove undesirable plant species within the sod
row

Lower rates of 3 pounds ai/treated
acre (75 pounds of 4% product) have
provided excellent control of suscepti-
ble weeds the first year, followed by
the possibility of 2 pounds ai/acre in
subsequent years. Field bindweed is
stunted, but not controlled, with
dichlobenil.

14
Dacamine and Envy are registered

for control of broadleaf weeds in tree
crops (Dacamine or Envy in apples and
pears, Envy in others).

A particular concern in pear or-
chards is to avoid crop injury and
premature fruit ripeningwhich is
possible if 2,4-D gets into the crop
plant, either through accidental con-
tact with the tree foliage or through
root uptake. Control is improved in

midsummer when sugars are moving
from leaves to roots of perennial
weeds.

Pear roots can absorb 2,4-D, espe-
cially when it's applied to bare soil and
it moves into the root zone with
irrigation or rainfall. To reduce
possible injury to pears and other tree
fruits, apply it only to vegetation
within the grass strips. Avoid irrigation
and select weather forecasts that show
no rainfall for at least 10 days after the
application. Repeat applications often
are necessary for adequate control of
some perennial weeds.

Glyphosate
Roundup controls many weeds in

orchards. Apply it during the correct
season to ensure maximum uptake and
movement of the herbicide to roots of

perennial weeds. Selectivity depends on
correct placement as a directed spray
or wiper application while avoiding all
contact with tree foliage or green bark.

The application times in table 5
represent compromises between maxi-
mum sugar movement and factors
associated with leaf uptake. Uptake
may vary on a daily basis. Improved
results are more likely during morning
(rather than afternoon) applications
leaf waxes contain more water in the
morning. Movement of glyphosate
from tree root suckers into the tree has
not been observed when applied in
spring to midsummer.

Year-round
weed
management
strategies

you
can manage weed populations

and orchard floor vegetation
throughout the life of your

orchard by planning year-round strate-
gies that employ a variety of control
practices. Consider the following
points as you develop a year-round
strategy:

Prevent
Prevent new weed infestations by

cleaning field equipment when you
move from infested orchards to sites
lacking these weeds. Always use new
planting stock that's free of noxious
weeds like yellow nutsedgeand verify
this before you buy it. Eradicate new
weed infestations before they become
established throughout your orchard.
Avoid weed shifts by rotating weed

Table 5.Common herbicide treatments and times of application for perennial weed control in orchardsa

Herbicide name
dichlobenil2,4-D

pronamide (Casoron or (Dacamine glyphosate
Weed name (Kerb) Norosac) or Envy) (Roundup)

Quackgrass and other perennial grasses winter winter no May
Canada thistle no winter summer prebud or bloom
Equisetum or horsetail rush no winter no no
Yellow nutsedge no winter no before new tubers form
Dandelion (common and false) no winter summer summer
Blackberry (Himalayan and wild trailing) no no no September
Field bindweed no no 2-3 times; summer midbloom; marginal

aConsult product label and "Perennial weed management," page 14, for details of herbicide application and timing with respect to weed susceptibility.
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control practices that have the same or
similar action on the weed.

Identify and map
Identify and map each weed through-

out your orchard. Consult various
weed identification sources, including
books and local consultants. You can
produce your map by noting the area
covered by each weed in a tree space.
Sample the orchard by randomly select-
ing trees throughout the orchardone
tree for each acre. Keep records for
comparison several years later, in the
event weeds have shifted.

List controls
List control methods based on your

experience, herbicide labels, local
experts, and published information.
Learn the strengths and weaknesses,
proper timing, and unique properties
of each control method before integrat-
ing it into your year-round strategy.

Prioritize
At the top of your list, place highly

competitive weeds such as perennials
or vigorous annuals. Lower down,
place the moderately competitive plants,
which may require suppression only

during their active growth stages. At
the bottom, put the low-growing weeds
or winter annuals that pose little threat
to the treesyou don't need to treat
them. The priorities you give certain
weeds should change as your orchard
ages.

Design and implement
You can implement a year-round

weed management program by integrat-
ing a wide array of weed suppression or
control practices. Rotate and combine
weed management practices that have
different actions on the weed. Include
the hoe, if need be, to avoid or delay
weed shifts and spread of infestations.
Always consider or seek information
about the long-term implications of
repeating the same weed control
practices.

Evaluate
Evaluate the results of your weed

management program by periodically
mapping weed infestations, preferably
at least once each year before harvest.
Based on your yearly evaluation,
modify your weed management prac-
tices before weed populations shift and
become established throughout the
orchard.
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