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How-to's on Spider Mite Scouting, Thresholds and Management in

Raspberry Plantings

I will review the fundamentals on how to monitor for spider mites in small-scale

raspberry plantings. Information on how to determine when economic thresholds have

been reached, and best management practices to reduce outbreaks of spider mites will

be included.

Diane Alston
Professor and Entomologist
Utah State University

diane.alston@usu.edu

I am an extension and research entomologist for Utah State University. I serve as the
Utah Extension Integrated Pest Management (IPM) Coordinator. This program aims to
increase the implementation of IPM on Utah lands (agricultural, urban, range, and
forested) through demonstration and education. The Utah Extension IPM program is an
interdisciplinary collaboration that involves faculty and staff from across the state. I also
co-direct the Utah Plant Pest Diagnostic Laboratory. The UPPDL provides services in
pest identification and management recommendations to the citizens of Utah I study
and provide outreach education for fruit and vegetable insect pest management in

Utah. I am an avid gardener and trail runner.
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Spider Mites in Raspberry

Diane Alston, Entomologist

plants. Mites suck the sap from leaveas which cawses a

Quick Facts fing, white to gray stippling (very fine dots), and they can
complate a generation in as lithe as 10-14 doays during the
= ‘Mile burm”, a golden to brown bronzing of SUMmer.
leaves, cousad by spider mite feading can be
severe in raspbery plantings; it i typically first PLANT INJURY

obsarved on the lower leaves.

The hot, dry summer condifions of Utah promote spider

* Spider mites overwinter at the base of caones. mife populations that can couse ‘mite bum’, a golden

under organic duff, and on weads; mites climb bronzing, typically seen on the lower leaves first Fig. 2).
into raspbemy plants as condifions becomes hot iites begin feeding on ground vegetation in the spring,
and dry. and then cimb into the raspbery plants as the ground
cover dries out and the mite numbers incraase. Raspber-

= Anintegrated management approach ry leaves are highly sansifive to mite feeding. Mites cause
includes planting hardy grasses in alleyways, damage fo raspberry through reduced photosynthesis
avoiding dust on laaves, avoiding plant stress that keads to reduced cana vigor and berry yield, and
from insufficient water and nutrients, shading, :N_EGKBI‘IBE' primocanes that are predispased fo winfer
cooling with overhead sprinklers, and proactive ingury.

applicafion of chemical miticides, when neadad.

pider mites can be a challenging pest of raspbearmy.

The twospotted spider mite (Tefranychus urficae Koch)
i the most common mite to attack raspberry in Utah (Fig.
1). Spider mites are small eight-legged arthropods (adult
females are only 1/40inch, 0.5 mm. long). but popula-
tions con build guickly to high numbers during hat, dry
condifions. Spider mitas typically feed on tha undearside
of leaves and form colonies with webbing to protect the
eggs and riymphs. They overwinter as females (dormant
fermales are orange in color] af the base of caneas, under

organic duff, and on adjacent weeds and ground cover

Fig 2. *Mife bum” on lower raspbeny leoves.

MONITORING

It is important to scout for mite and predotor populations
during the season to determina it chemical confrol & nec-
essary. and if so, fo aptimally time treatments. Sampling
should bagin whan mibes first climb into canas and visual
feading injury [white to gray stippling on leaves) is ob-
served. Effective methads include shaking lower canes
and leaves [where mites show up first) over a light-cal
ored sheeat or tray. Look for ‘moving specks’. Use a hand
lens [10-30= magrification) (Fig. 3) to obsarve mites and

& P ratural enermnies [sea Biclogical Control section). Scout
Fig. 1. Twospotted spider mife adulls and eggs. for earty leaf bronzing on lower canes.
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In Search of Soybeans Resistant to the Brown sibasbab

Marmorated Stink Bug Cooperative Agricultural Pest

The invasive brown manmorated stink bug "will 2at almost anything Survey
Amaong s targets is soybean, the number-two crop in the United States.

Researchers at the U.S. Department of Agriculiure’s Agriculiural Research

Service are working to identify soybean breeds that exhibit resistance fo

the pest

Read More

Butterfly Color Patterns Reveal Clues About the
Genes That Build Insect Wings

Researchers at the University of Maniteba studied color patterns in various
species of butterfiies, including painted ladies (Vanessa cardui), and the
underiying genes that drive those pattemns, revealing a previcusly
undetected compariment boundary that may exist in the wings of all
holometabolous insects.

Read Mare

Are cities affecting evolution?

In the first study to take a comprehensive lock at the way urbanization is
affecting evolution, researchers say they've found a 'wake-up call for the
public. governmenis and ofher scientists.'




Twospotted Spider
Mite (TSSM)

Main pest mite in Utah caneberries

TSSM populations can quickly
increase if predator mites are not
sufficiently abundant to suppress
them

Multiple applications of Pyganic
for Spotted Wing Drosophila (Dr.
Rufus Issacs, Michigan State
University) killed predator mites
causing an outbreak of TSSM (left
photo)




Twospotted Spider Mite, Tetranychus urticae

Spider Mites: How Do They WMELGERRMIale;

Prefer undersides of leaves

Form colonies, webbing: eggs,
nymphs & adults

Very small (2/20 inch length)

Overwinter as dormant
females (orange color) at base
of canes & on weeds/ground
cover

10-14 day life cycle in summer

Suck plant sap: fine, gray
stippling on leaves



Spider Mites: Caneberry SyiualsitelkE

“"Mite Burn”

Hot, dry conditions promote
mites

“Mite burn”: yellow, brown
bronzing, begins on lower leaves
first

Mites move up from (broadleaf)
weeds on the ground

Raspberry leaves are highly
sensitive to mite feeding

Fruiting canes: reduces vigor &
berry yield

Primocanes: weakens,
predisposes to winter injury



Shake leaves over light-colored sheet or

Look for small spherical translucent tray; look for ‘moving specks’
eggs & slow-moving immatures S R e R
(below) or adults with two dark spots

(right), and early leaf bronzing

(above)

Use 10-30 x magnification hand
lens to closely observe mites &
natural enemies

LC Statewide [PH Praject Y
@ 2000 Regents University of California ‘_ L

= Western predatory mites eating spider mites
& mite eggs — predators move quickly




TSSM Thresholds

(Rufus Issacs, Michigan State University: Managing mites in
raspberry & blackberry)

= ‘Predator Mite Rule’:

» |f Predator to Pest Mite Ratio is 1:10
or higher, predators should keep
spider mites in check

» Treat if TSSM present on 50% of
leaves or more, and predator
mites are below the 1:10 ratio

= Above threshold (and with too
few predators), severe leaf
bronzing can develop & spread




Spider Mite Management: Cultural Control

= Plant vegetation in alleyways (grass)
e Minimize broadleaf weeds
e field bindweed, common mallow, knotweed

e However, alow level of broadleaf weeds/ground cover can
provide habitat for predator mites

= Overhead sprinklers (cool & wet) Grass alleyways & overhead sprinklers
* Avoid disturbing ground cover (avoid dust)
= Avoid plant stress — water!

= Macro-tunnels:

= Good venting, temperature mgmt.

= Avoid hot, dry conditions ' |
Spider mite-induced defoliation



Spider Mite Management: Biological Control

= Predator mite
"  Galendromus (Typhlodromus) occidentalis

= western predatory mite

= QOther predators:
= thrips, pirate & big-eyed bugs, ladybeetles, lacewings

= Naturally occurring

= Supplemental releases — predatory mite (strawberry)

= Success in macro-tunnels & greenhouses

= Avoid insecticides & miticides toxic to Western predatory mite, note
beneficial insects & mites tear-drop-shaped body



Common Natural Enemies of Mites

Western flower thrips (omnivore: Minute pirate bug: adult (left) & nymph (right)
pollen, flowers, prey)
gy ) e \
” » Mite
destroyer
lady

beetle




Spider Mite Chemical Control

= Activity on immature & adult
spider mites

= Acramite

= Vendex

Kanemite

= Potassium salts of fatty acids

Horticultural oil* (SunSpray,
PureSpray)

*Intervene early; requires thorough coverage; avoid applications >80°F

Insecticidal soap* (M-Pede, Safer)

= Activity primarily on eggs &
Immatures
= Savey

= Can be used when honey bees are
active

= Still avoid direct application to bees

= Early morning or late evening
application

= Zeal
= Insecticidal soap

= Horticultural oil

Soap and oil: o day PHI
All miticides: 1 to 3 day PHI




Spider Mite Management: Chemical Control

[Least Disruptive & Organic Miticides*} [ Commercial Miticides }

= etoxazole (Zeal) —10BA

e insecticidal soap (M-Pede, others) — physical
= eqgs, early nymphs; 1 day PHI

e horticultural oil (JMS Stylet Qil, others) - physical

hexythiazox (Savey) — 10A/
e azadirachtin/neem oil (Trilogy, others) — Unkn” = eggs, nymphs; 3d PHI

e cottonseed+clove+garlic oil (GC-Mite) — physical

acequinocyl (Kanemite) — 20BA

o sulfur (do not use above 9o°F or within 2 month of " adults, eggs, nymphs; 1 day PHI

=i Gl eI = bifenazate (Acramite 5oWS) — Unkn”
= adults, eggs, nymphs; 1 day PHI
= fenbutatin-oxide (Vendex 5oWP) —12BA
*Some formulations are OMRI-listed; AIRAC MoA groups " adults, nymphs; 3 day PHI (raspberry only)



Rotate Chemical Groups to Manage Resistance

= Rotate Modes of Action (MoA)

= Rotate MoA between mite
generations (> 2 wk) & seasons

= Check label for # applications
allowed per season

METI I Mit ATP

(energy) (energy)

Mite
Growth Apply at first
Not a rescue Inhibitor sign of adults
treatment laying eggs NRAC MoA groups




Rotate Chemical Groups to Manage Resistance

= Rotate Modes of Action (MoA) E;feéti‘_’lz _fOfSU_F;PreSSiO”
of a building mite

population

= Rotate MoA between mite
generations (> 2 wk)

= Check label for # applications
allowed per season

Mit ATP
(energy)

METI I
(energy)

Mite
Growth
Inhibitor

NRAC MoA groups




Berry Spider Mite IPM

Scout leaves on lower canes for mite injury when
temperatures rise

Avoid plant stress

Adequate water! Including
ground cover

Good plant nutrition

Limit broad leaf ground cover
vegetation

Scout for early signs of mite
feeding

Intervene early:
1. irrigate & cooling, prevent mite
dispersal & dust
2. apply less disruptive miticide early
in mite population increase
e.g., horticultural oil or Savey
3. Apply stronger miticide, if needed
e.g., Acramite

Observe Pre-Harvest Intervals
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Raspberry Crown Borer
[Pennisetia marginata]

Published by Utah Slate University Extension and Utoh Pland Pest Diognostic Laboratary ENT-178-15 Oclober 2015

Rose Stem Girdler

U T AH [Agrilus cuprescens]
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Diane Alton, Enfomalagist
Quick Facts winged meth [Lepidoptera: Se IPERA, Quick Fact x & EXTENSION %
yellow jacket wasp [Fig. 1). I s nal VICK Facrts . ‘e PES l s . o
+ The raspbermy crown borer attacks raspberry 1 b ) ; UtahStateUniversity
plonts in nerthern Ulah, causing cane-will and a@ ‘was first reported from New Er Published by Utah State University Exlension and Utah Plant Pest Diognostic Laboratory ENT-132-0% « Rose stern grdier & o common cane-boring " -
asath. mid-1800s. Today, it is @ comman bestie of raspbearry and blackbeny in central
of raspbemy in narthern Utah, Alth
Crown baorer has a 2-year e cycle; it spends cluda’:q”gummﬁs o goniR Raspberry H orn'l'qll and narthem Utah. o
much of it as @ grub (lorva) funneiing in the lower 5 " o ¥ . . ..
cane, crown and roats of raspbeny plonts. cause damage to rasphery in Ut (Harﬂg;a cresson")

mEnen i lower cane, crown, and upper rad
Ll oo B L Y enfre canes fo wil and break off Diane Alston, Entomalogist « Brent Black. Fruit Spe
stock. don't fransplant canes between fieids, Respibeny cremm borer infestofiond

but pepulations build up siowly ovi
Once a raspbeny planting is infested with crown ing viger and yield of plantings by Do You Know?

Published by Ulah Siate University Extension and Utah Plan Pest Diagnostic Laboratary ENT-183-17 Moy 2017

Spider Mites in Raspberry

Diane Alston, Entomologist

Larval feeding in the cambium under the cane
bark causes spiral grooves and gall-iks swellings:
injured canes may wilt and breck off.

list + Marion Mumray., IPM Project Leader

and maintain healthy, non-stressed plants. canes of vigorous summer-bearing culfivars can |

kill out plant stands.

Severs infestations in ever-bacring and fistyaor ]
4

' 0 e B a plants. Mites suck the sap from laaves which couses
borer: 1] dig and destroy infasted crowns and 1563]. In arecent survey of raspbd = Th raspbay homtail & & constonng was that v mseﬁw”‘dpum S ifuead e nt L e VR k Facts fine, white 1o gray stippling (very fine dots), and they can
) Bl e i &rn Utah, crown borer was found con cause crop loss to raspberies in northem N e };mw e Fig. 1. The rose stemn grdler aduit & a small, complete a generation in s littie as 10-14 days during fhe
e plant infestation levels were law, - utch i kel per fiatheaded beetle. Nate the chewingi * 'Mite bum', a goiden fo brown branzing of summer.
at least 2 consecufive years in mid-Oclober fo water management fo minimize stress to berry Lo :

P 2 unpublished data) « Apply insecticides in fhe spring targsfing adults, fo 4 e 5 of thie respheny leafl. leaves, caused by spider mite feeding can be
target first year larvos, and in the sprng before plantings, and apply insecicides during adult

prevent egg-laying in the new canes.

= Infasted canes often bacome evident during
HOST PLAN summer when fips wilt ond die back.

Frequent pruning of infested cane fips during
summer can lower homntail populations in a field.

severe in raspberry planting
observed on the lower leaves.

bud break o farget overwintered larvae before
they tunnel deeply into crowns.

is typically first PLANT INJURY

baetle activity in May and June

The hat, dry summer condifions of Utah promate spider
mite populations that can cause 'mite bum', a goiden
bronzing. typically seen on the lower leaves first (Fig. 2).

Spider mites overwinter at the base of canes,

under organic duff, and on weeds; mites climb
'he rose stem girdier is a small flat-headed, metalic

N « Several species of parasitic wasps attack harntail 1 = into raspberry plants as condifions becomes hot Mites begin feeding on ground vegetation in the spring.
Raspbeny [recl and biack) i the pf e e e e beatis (Coleoptera) in the Fomiy Buprestidae (Fa. 1). and dry. and then ciimb info the raspbery plants as the ground
Utah: howewer, all Rubus spp. are ] It was first introduced into the eastern U.S. rom Ewope caover dries out and the mite numbers increase. Raspber-
ing blackbenry, loganberry, boyser| Fig. 1. The raspberry homicil larva bears & spir in the ecrly 1900s in infested roses. 1 was fist reported + Anintegrated management approach ry lecves are highly sensifive to mite fesding. Mites cause
and saimenbany. tail end? in Utoh in American Fork in 1955, Today, i i a commen includes planfing hardy grasses in alleyways, clorioggs ks rosplesry eough rechuced phatcsyrihads
X § H i avoiding dust on leaves, avoiding plant stress at leads fo reduced cone vigor and beny yield, an
he mast injuncus insects to caneberriss are thoss cane-baring pest of raspberry. blockberry, and wid rase . f weakened primocanes that are s o winter
that bore within the cones resulling in cane dieback, in central and northern regions of the sate. It hos been "DD:"““"_M'“BD"L‘:";E"”‘? "I‘d”"'e"‘";m"'“?- oy prmoct Feciispossc
cooing wi iinklers, and prooctive
reduced it yields, and even cane dsath. The mast observed in Rich, Cache, Box Elder, Weber, Davis, Salt 2l e Bl

commen of the borers aftacking cansberies in northarm o ennoecee.
Utah is the raspbeny homtail [Harigia cressonii (Kiby] .
atype of wasp [Hymenoptera: Cephidas). It was fst
documented in Utah in the 1980s. and is known ta occur

Lake, Utah, Wasatch, and Sanpefe counties. Lorvae

tunnel in the caones causing gal-ike swelings and cane
breakage (Fig. 2). The rose stem grdler can dramaticaly

pider mites can be a challenging pest of raspbery.

S8y Fig. 2. A raspbery cane with damage from - » )

reduce stands of red raspbery canes, and aven kil out a

in other western states. Horntalls spend the winter as { : & rose stem gircler Iorva, The cane broke o The twospatted spider mite (Tefranychus urficae Koch)
mature larvae in the previous year's canes. pupate in the Rlanting e s the mast common mite 1o allack mspbemy in Utah [Fig

early spring. and emerge as oduls to mate and lay egas
in primocanes (first year canes) just after cane growth
begins. Early-season egglaying and protection of the
eggs and larvae within canes create challenges for
hamteil management and potential for high infestation

1]. Spider mites are small eight-legged arthropoads adult
females are only 1760 inch, 0.5 mm, long), but popula-
HOST PLANTS LIFE HISTORY tions can build quickly to high numbers during hot, dry

Raspbeny (red and black), blackbenry, related brambles conciions. Spides miles fypicolly feacl on the undersice

i B S o o et Pt i B S SR Yo W ] The rose stem girdier has a single generatier] of Ieclve;und form t::lcnles w.l_n:enn‘.rg rn‘ pm;aci the'
e susceplity of faspber y voriaies ond obssrafions il AV i iy Utah. The winfer s spent os a 41h instar (4t eggs ond nymphs. They overwinter as females [dorman
Fig. 1. Act femata ¢ crewn borer. Black and yel i : 1 i Aig. 2. Raspbemy hamtail adult within the pith of canes (Fig. 3). Fupation o females are orange in color] af the base of canes, under
etee et s T Bty i €1 e s fos wirel off of high parastism levels of homtail laroe in some Felds, " : ) . ; .
e e et et o lerved tunnsiing. 1] provicle new insights info raspbery homtail management spring when daylime lemperatures average orgaric duff, and on adjacent weeds and ground cover
praciotors. Females have smoath antennos! ) - e
il Screeciuet Hce ot froen ki Mature Larva - Overwintering St arult beeties amerge from infested cones i

Adulfs t pant fali it night and be
HOST PLANTS + Size, shape, and color. cylindrizal, white MR ke

Fig. 2. “Mite bum’ on lower raspberry leaves.
during mid-maming hours as temperatures
1 inch (25 mm) long; hardened, brown hef

raspbeny. other brambles, rose spine on the fallend [Fig. 1), MONITORING
* When and where: spends the winter in a sik-ined
LIFE HISTORY cavity in the lower cane. It is important to scout for mite and predater populations
during the season fo determine if chemical confrol i nec-
There appears to be only one generation per year in Pupa essary, and if so, 1o oplimaly fime treotments. Sampling
narthern Utah. Eag-aying extends from eary spring fo + Stz and color: tan and about % inch {18 mm) long should begin when mites frst ciimb info canes and visual

early summer, so larvae of ol sizes con be found in canes.

taeding injury [white to gray sfiopling on leaves] i ob-
during the summer,

served. Effective methods include shaking lower canes
and leaves [where mites show up first) over a light-col-
ored sheet or fray. Look for 'moving specks'. Use o hond
lens [10-30= magrification) (Fig. 3) fo observe mites ond
natural eneries [see Bickogical Control section). Scout
tor early leat bronzing on lower canes.

« When and where: pupation occurs within the cane in
the early spring.
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Status of the Invasive Brown Marmorated Stink Bug and Spotted Wing
Drosophila in Utah

Brown marmorated stink bug and spotted wing drosophila are two newly introduced
pests that can destroy fruit and vegetable crops in Utah. Learn about their distribution

and how to monitor for them.

Lori Spears
Professional Practice Assistant Professor
Utah State University

lori.spears@usu.edu

Dr. Lori Spears conducts invasive species surveys throughout Utah. Her research

focuses on invasive species dynamics including the spread and host use of brown
marmorated stink bug, and factors affecting spotted wing drosophila abundance in the
Intermountain West. She holds a PhD in Ecology from Utah State University and a BS in
Anthropology from Weber State University.

Back to Top
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Brown Marmorated Stink Bug
and Spotted Wing Drosophila




BROWN MARMORATED STINK BUG

Native to eastern Asia

First reported in the U.S
(PA) in 2001

First detected in Utah in
2012

Poses a significant risk to
specialty crop growers

Invades structures in large
numbers for overwintering
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CROP DAMAGE (15T CONFIRMATION)

| | Community Garden,
' Salt Lake City

Commercial &
Small-scale Orchards,
Multiple Counties




Invasive Fruit Pest

Guide for Utah

Insect & Disease ldentification, Monitoring & Management

CHAPTER 4

BROWN MARMORATED

STINK BUG

Quick Facts

* Brown marmorated stink bug (BSME) is native to
Asia (China, Japan, Taiwan, and Korea).

* In the U.S. BMSB was first introduced into
Pennsylvania in the late 1990s, and now occurs in
most states.

= BMSE is a tree-loving bug, but attacks many
types of plants; feeding causes misshapen fruit.
discolored spots on leaves and fruit. and wounds
and oozing sap on tree trunks and branches.

* BMSB can be a major nuisance pest when adults
invade buildings and other structures during the
fall and winter.

* BMSE can be difficult to control with insecticides:
however. natural enemies may be effective along
with an integrated pest management approach.

Background

The brown marmorated stink bug (BMSB), Halyomorpha
halys (Stal) (Hemiptera: Pentatomidae). is a major pest
of important agricultural crops such as tree fruits, small
fruits, legumes, vegetables and ornamentals. Originally
from Asia (China, Japan, Korea and Taiwan), BMSB was
first found in the U.S. in Allentown, PA around 1996, but
was initially misidentified as a local species. In 2001,
after increasing homeowner complaints, BMSB was
positively identified as a new invasive species. The range
of BMSB has since expanded throughout much of the U.S.,
including Hawaii, California, Oregon, and Washington,
and has become an economic agricultural pest in many
parts of the country.

BMSB was first detected in Utah in 2012, and is now
considered to be established in Weber, Davis, Salt Lake,
and Utah counties (as of 2015). Reproducing populations
have been found on ornamental plants, particularly
catalpa trees, and massing adults can be seen on
buildings.

In China, EMSB prefers to feed on the rubber bark

tree (Eucommia), a small tree that is cultivated for its
medicinal properties and threatened in the wild, BMSB
feeds on many fruit and ornamental trees such as pear,
peach, apple, plum and mulberry. In Korea, BMSB can

Irwvasive Fruit Pest Guide for Uh | 2016

be a pest on soybean, sweet persimmon, yuzu, and
citrus. Its primary plant hosts in Japan include cedar
and cypress. BMSE is not a significant pest in its native
habitats b natural 1es keep its populati

low, but when environmental conditions are ideal, BMSB
outbreaks may occur.

In the U.5., BMSE has an abundant food supply and
limited natural enemies. Due to its broad plant host
range, potential for severe crop injury, and adult
behavior of congregating for winter shelter on buildings,
BMSE has become a major economic concern and
nuisance pest in many regions of the U.S.

Pest Identification and Life History

Accurate identification is critical, as there are several
lock-alike species, including other stink bugs (Figs. £.1-
47).

ADULT: REPRODUCTIVE, DISPERSAL, DAMAGING.AND
OVERVWINTERING STAGE

About5/8 in (17 mm) long and % in (13 mm) wide
(Figs 4.1, 43, 4.5).
Shield-shaped body.

« Marmorated means "marbled”, referring to the
‘brown mottled pattern on the back- and under-side
of adult bodies.

= Antennae, legs, and posterior edge of the back have
distinct light and dark banding patterns.

“Shoulders” are rounded and smooth, as opposed
to other stink bug species that have notched or
pointed shoulders.

EGG
= Typically laid on the underside of leaves.
* Barrel-shaped, 1/16in (1.6 mm) wide.
* Translucent to white in color.

* Mature eggs develop dark triangular-shaped spots
(Fiy. 48],

NYMPH: DISPERSAL DAMAGING, AND
OVERVVINTERING STAGE

* Five instars or immature stages (nymphs).
* Range from 1/10-1/2 in (2.5-12 mm) long,

45

Bng pups

umoLg
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BMSB MONITORING

Visual stimulus

Large black pyramid (trunk-mimicking
stimulus)

Capture mechanism

Inverted funnel jar with insecticide-
treated net

Olfactory stimulus
PHER + MDT (Trécé Dual Lure)

Deployment strategy

Traps placed in peripheral row or
border area




Can we make trapping easier and
cheaper for growers?




TRAP EFFICIENCY

Residential Ornamental Sites

# BMSB Adults and Nymphs
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TRAP EFFICIENCY

Commercial Orchard Sites

# BMSB Adults and Nymphs

100

[0]
o

o
o

N
o

N
o

BMSB trap catch by location, May — Oct 2017

83

54
29
22
16
. 6 .
Davis, Weber, Box Elder Utah Total

Trap Catch Locations

® Pyramid ® Sticky




o S
.




PHENOLOGY
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PHENOLOGY
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HOST PLANT USE

Residential surveys in 4 counties

EXTENSION# e || S | e 49 plant species
UtahStateUniversit isTs customse | B} i
o - 20 plant families

Most common families/highest

COOPERATIVE AGRI -l:Tl_JRAL PEST SURVEY

Utah CAPS Program

Current Known Host Plants of Brown Marmorated Stink Bug in Utah Invasive Species . H .
Family Name Scientific Name Common Name Survey Updates B Ign O n Iaceae (Catal Pa" tru m Pet VI n e)

BMSB Plant Hosts of Utah oo Aceraceae (maple, boxelder)

Aceraceae Acer freemanii Autumn blaze maple Featured Pests

. .
Fabaceae (Siberian pea shrub, locust)

Aceraceae Acer negundo boxelder

Aceraceae Acer nigrum black maple Get Involved . .

Aceraceae Acer Palmatum fireglow Japanese maple Educational Materials O I eaceae (P rlvet’ I I Iac)

Aceraceae Acer platanoides Norway maple

Aceraceae Acer platanoides Norway maple ‘Crimson King' Contact Us

e et Rosaceae (apple, cherry, peach, plum)
Araliaceae Hedera helix English ivy UTAH PESTS PROGRAMS

Berberidaceae Mahonia repens creeping oregon grape N —

Bignoniaceae Campsis radicans trumpet vine

Bignoniaceae Catalpa speciosa catalpa Integrated Pest Management

Boraginaceae Borago officinalis borage

Buddlejaceae Buddleia spp. butterfly bush School Integrated Pest

Caprifoliaceae Lonicera maackii Amur heneysuckle Management httDS://utah Dests. usu .ed u/caDS/bmsb_
Cornaceae Cornus alba rediwig dogwood variation 'Elegantissima’ T T T

Cucurbitaceae Cucurbita pepo squash Utah Plant Pest Diagnostic Lab

Fabaceae Caragana arborescens Siberian pea shrub h o St_ D I a n ts

Fabaceae Cercis canadensis eastern redbud Cooperative Agricultural Pest ¥

Fabaceae Gleditsia triacanthos honey locust Survey

Fabaceae Robinia pseudoacacia purple robe black locust

Fabaceae Robinia pseudoacacia black locust

Fanareae Fanns svlvatica tri-calor heerh Pest Advisory and Utah Pests Newsletter
Free Subscription
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Meet the stinkbug’s worst nightmare
A wasp no bigger than a flea could be the best tool against BMSB
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SPOTTED WING DROSOPHILA

Native to southeast Asia

SWD infests ripening and ripe
fruit

Detected in the U.S (CA) in 2008

First detected in Utah in 2010

Utah, Davis, Weber, Box Elder, Cache,
Rich Counties

Commercial orchards, backyard
gardens, wild habitats

No confirmed reports of damage



female ovipositor




SWD MONITORING

Begin monitoring before fruit
ripens

Place traps in cool, shaded areas
of the orchard

Check traps frequently
Confirm suspected SWD

Replace bait weekly




Adults are first detected in traps in
late summer or early fall

2010 Aug 18
2011 Sep 8
2012 Sep 17
2013 Sep 25
2014 Jun 2/ Aug 12
2015 Jul 20
2016 Aug 8

2017 May 29 / Aug 21
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ATV Small Acreage Mist Sprayer

Demonstration of a small acreage sprayer that we purchased in the spring of 2017 to
spray a small demonstration orchard (90 trees). This sprayer could also be used on

urban and small farms to spray vegetable crops for insect control.

Mike Pace
Extension Agent
USU Extension
Mike.Pace@usu.edu

Mike developed a 1.5 acre demonstration orchard and vineyard at the Utah State
University Botanical Center (USU BC) in Kaysville, UT that has heirloom and modern
apple varieties, peaches, rootstock demonstrations, grapes and misc. fruits. The site
contains early, mid and late season grape varieties in red, green and blue colored
grapes. A majority of the grapes at the demonstration site are table grapes (30 varieties).
In 2017 he purchase a small mist sprayer that can be towed behind an ATV to spray the
orchard to provide insect control. In his spare time, he enjoys teaching fruit tree grafting

classes along the Wasatch Front.

Back to Top
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Weed Management

This talk will address basic weed management principles and practices. Management

strategies and limitations in berry production will be discussed.

Corey Ransom
Associate Professor and Extension Weed Specialist
Utah State University

corey.ransom@usu.edu

Dr. Corey Ransom is an Associate Professor and Extension Weed Specialist in the
Department of Plants, Soils, and Climate at Utah State University in Logan. He has
conducted research in a variety of crops and in wild land settings. Current projects
include the development of effective control strategies for invasive plants and
landscape scale approaches to weed management as well as weed management in
agronomic crops. Corey was raised in Pocatello, Idaho and received degrees from

Idaho State University, Utah State University, and Michigan State University.

Back to Top
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Developing Effective
Organic Soil Fertii
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Overview

°What is organic nutrient management?
°How do we promote soil health and fertility?
°Preparing the soil for organic production
°Types of Organic Inputs

> Estimating nitrogen mineralization



High quality fruit is associatec
with proper nutrient management

> Deficiency inhibits plant growth processes and uptake of other
essential nutrients

> Excess nutrients can interfere with uptake of other essential
elements

> High rates of N limit Ca uptake and reduce apple quality
> High soil P, K and Na interfere with uptake of Ca, Mg, Fe and Zn




What is organic orchard
nutrient management?

Soil Test Report USU Analytical Labs
d Utah State University
an Logan, Utah 843224830

As simple as translating conventional rerestRecommendatens o oo

Date Received:  5/12/98

fertilizer recommendations? e Comploted: 51258

Name: Homeowner
Address:
County:
Lab Number: 98011000 Grower's Comments: Acres in Field:
Identification:
Crop to be Grown: Garden
Soil Test Results Interpretations | Recommendations
Texture Sandy Loam
Lime ++ Normal
pH 7.7 Normal
Salinity - ECe  mmhos/cm 0.4 Normal
Phosphorus - P ppm 11 Low 1-2 Ibs P205/1000 sq ft
EE Potassium - K ppm 82 Low 2 Ibs K20/1000 sq ft
 re——— 15 24 1bs NM0O0O sq ft
Zinc - Zn ppm 1.2 Adequate 0 oz Zinc/1000 sq ft
Iron - Fe ppm 7.9 Adequate
. Copper - Cu ppm 0.4 Adequate
Manganese - Mn ppm 18 Adequate
Sulfate-Sulfur - S ppm 13.0 Adequate 0 Ibs Sulfur/1000 sq ft
SAR
Organic Matter % 32

Notes




What is organic orchard
nutrient management?

*Select practices that
promote soil health and
fertility:

*Increase soil organic
matter, microorganisms
and soil nutrient cycling

*Improve soil structure




What is organic orchard nutrient
management?

Microorganisms catalyst for

nutrient cycling

* Convert nutrients in organic matter
to usable form for plants

* ‘glue’ holding soil particles together

o, K
Fenchel 1952, Func. Ecol. 6, ppdds



How do we promote soil health and
fertility?

Mineralization - | Immobilization

* Moisture and temperature
* Soil texture
* Soil organic matter content
e C:N ratio of the of inputs
* Input diversity



How do we promote soil
health and fertility?

Long-term soil building
* combination of compost and N fixing cover crops

Short-term nutrient supply
» added expensive readily soluble organic amendments?




The Best Time to Transition from
Conventional to Organic?

At least 1 yr before planting




Pre-Plant Cover Crops

* Annual Rye or winter wheat good for weed
suppression

* Can plant directly into mowed rye once it is flowering
* Mustards suppress nematodes
* Leguminous plants fix
atmospheric N




Soil Fertility

> Soil test and pre-prepare soil
° Incorporate compost

> Correct any deficiencies
> Maintain with surface applied compost + feather meal
> Or use fish emulsion or compost tea through drip system
> Mow and blow cover crop system

> Raspberry nitrogen requirements

> Summer bearing 40-80lb available N
° Fall bearing 70-100lb available N

Cascadian Farm, Washington



Mow and Blow Cover Crop System

Alleyway planted cover crops , 4,

o W
& W

Leguminous plants fix
atmospheric N

build soil organic
matter

roots less dense
than perennial grass



Orchard Floor Management

Peach orchards planted 2008 and 2009

Organic orchard Conventional orchard
In-row Alley In-row Fertility
Straw mulch  Grass || Bare-ground NPK

Straw mulch Legume || Bare-ground Compost

Living mulch  Grass Paper NPK
Living mulch Legume Paper Compost
Tillage Grass Transition

Weed Fabric Grass



Organic Orchard: Tree growth

Alleyway
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Organic Orchard: Tree Roots (g cm3)

Legume

=
N

90 120 150 180 90 120 150 180

N

Depth from surface (cm)
s 8 8 & 8 3
%

core location (angle from tree-row) core location

Alleyway E— Tree-row Alleyway € —  Trec-row




$/IbN m

fresh dairy manure 0.5 18 $0.72 medium 0.5-.1-.5
Fresh cage layer manure 1.5 7 $0.50 rapid

1.5-1-0.5
Poultry manure compost 4 15 $3.13 slow 3-4-3
Finished compost 1.2 17 $1.04 slow 1-1-1
Legume hay 2.5 16 S medium
Grass hay 1.2 32 S medium
Alfalfa meal 2.7 15 $6.44 medium 3-0.5-3
Soybean meal 6 7 $2.62 medium 6-1-2
Blood meal 13 3 $4.41 medium 13-2-0
Cottonseed meal 6 7 $6.13 slow 6-2-2
Crab meal 5 4 $6.28 meal 5-2-0.5
Fish meal 9 4 $6.42 rapid 9-3-0
Feathermeal 13 4 $4.84 very slow 13-0-0
Chilean nitrate 16 $1.56 rapid 16-0-0
Pro-Gro 5 3 $3.40 medium 5-3-4
Pro-Gro Booster 10 2 $1.87 medium 10-0-0



Compost

Compost most commonly used organic amendment

*Cheap on a per unit nitrogen basis
*Slow nutrient turnover
*Weed seeds and pathogens reduced

% Available N generally low and difficult to estimate (~25%)
Look for compost with high total N (1.5-2.5%) and low C:N ratio ~ 15
The higher the C:N ratio the lower the available N

Compost with a C:N ratio above 18 will likely immobilize N in short term



Calculating compost inputs

200 lbs total N\ (100 lbs DM\ (100 Lbs wet compost cu.yd.
(0.25 acres) =
acre 1.6 Ibs N 45 lbs DM 850 lbs

8.2 cu.yd.wet compost

Total N is not all available in first season!
Multiply end result by estimated N mineralization i.e. 25%

DM = Dry Matter. Compost analysis will be on a dry weight basis but is
Applied as is.



Cumulative Available N from
Organic Amendments

Year 1 0
-~ O +®+ 60

-~ @+©+6+e
* Decrease inputs over time — soil building phase — maintenance phase.

| :
— available N




Orchard Fertility
Management: Phosphorus

N based calculations do not account for phosphorus
(P) levels applied

Target N:P ratio is about 5:1 for most crops
* calculations based on N 5x too much P!

Excess P can inhibit fruit tree uptake Fe, Zn

Potential loss from runoff and leaching ...




Resource for comparison

http://smallfarms.oregonstate.edu/calculator

0s

State
R mess | Smal] Farms

Home  About Us Crops  Livestock  Pastures  Scils  Marketing

Home

Organic Fertilizer and Cover Crop Calculator

This free online tool compares the notrient value and cost of cover crops, organic and synthetic fedilizers
and compost. Use this Excel Calculator to develop well balanced and cost effective notrient management
programes foryour farm. Developed by Mick Andresws, Dan Sullivan, Jim Julian and Kristin Paal.

Download the Calculator

boouick Guide & Records Sheet - the quick guide illustrates the main steps used to use the calculator,
the records sheet identifies all the information needed to use the calculator,



http://smallfarms.oregonstate.edu/calculator

Estimating % available

nitrogen

Enter your information in yellow cells. Results are in green cells.

Blood meal (12.5-1.5-0.6)

20.0

20

0.0

0.0

Bone meal (3-20-0.3) 3.0 93
Chicken manure - dried (3.3-2-2) 33 83
Feather meal (granulated) {13-0-0) 13.0 a7
Fish meal (10-6-2) 10.0 92
Meat and bone meal (7-8-0) 1.0 93
Muriate of potash (ECL) (0-0-60) 0.0 100
Soy meal (6.5-1.5-2.4) 6.3 o0
Sulfate of potash (0-0-30) 0.0 o0
Sulfate of potash magnesia (1-0-] a9

Tnple super phosphate (0-40-0)

Urea (46-0-0

0.5
20
0.0

50.0




Acknowledgments:

USDA NIFA Organic Agriculture
Research and Extension Initiative
(OAREI): 2009-14

Jennifer Reeve

Brent Black

Diane Alston y//

Corey Ransom USDA l’:=N I FA
Thor Lindstrom ;&— '?

Drew Tebeau
Ashley Salisbury United States Department of Agriculture
Chanjung Wang National Institute of Food and Agriculture
Mari Lindstrom

Mark Womac Utah Department of

Agriculture
and Food



http://ag.utah.gov/index.html

Developing Effective Organic Soil Fertility Plans

Introduction to common soil fertility challenges in organic perennial systems and the

options available to manage them.

Jennifer Reeve
Associate Professor of Organic and Sustainable Agriculture
Utah State University

jennifer.reeve@usu.edu

Jennifer Reeve is associate professor of Organic and Sustainable Agriculture in the
department of Plants Soils and Climate at Utah State University (USU). Her current
research focuses on nutrient management and soil health in organic and integrated tree
fruit, vegetable, pasture and grain systems. She is also the faculty mentor for the USU
Student Organic Farm, a student club that provides hands on learning, leadership,
internship and volunteer opportunities to students in organic market gardening.

In 2012 she received an award for civically engaged scholar from the Utah Campus
Compact for her work with the USU Student Organic Farm. Originally from England
she earned a Bachelor of Science in Ecology from the University of Sheffield in 1995
followed by a MS in Soil Science from Washington State University in 2003 and a PhD

in Soil Science from Washington State University in 2007.

Back to Top



Conventional Soil Fertility Management Issues

Basic plant nutritional needs, nutrient cycling in soils, and nutrient supply and

management using conventional mineral fertilizers will be covered.

Grant Cardon
Extension Soils Specialist

USU Plants, Soils and Climate Dept.

erant.cardon@usu.edu

A USU alum, Graﬁt has had career stops with the USDA, Colorado State University,
and now back at USU over his 28 years working in soil fertility, salinity and irrigation
management. Grant, and his wife Kay Lyn are the parents of four married children,
gracing them with 10 awesome grandchildren...and counting! Grant's interests outside
of USU are sports, science fiction reading, gardening, music, and online news

consumption.

Back to Top
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USING | NORGANIC
FERTILIZERS

Rich Koenig, Extension Soil Specialist
Larry Rupp, Extension Horticulturist

Reviewed December 2011

INTRODUCTION

Homeowners recognize the need for timely fertilizer applications to enhance plant growth
in landscapes and gardens. However, the number of different products on the market can be
overwhelming. Nursery and garden supply stores commonly stock a dozen or more fertilizer
products, each with a different concentration of plant nutrients. One fertilizer may be better for a
specific situation than another, and different fertilizers need to be applied at different rates to
supply the correct amount of plant nutrients.

Improper fertilizer application can contribute to surface and ground water pollution, may
induce a plant nutrient deficiency or toxicity, or cause salt burn. Properly used, inorganic
fertilizers are safe for plants and the environment. The purpose of this guide is to provide genera
selection and use information for inorganic fertilizers. See the related guide, Selecting and Using
Organic Fertilizers, for similar information on organic products.

DETERMINING NUTRIENT NEEDS

Nutrient needs vary widely depending on soil conditions, previous fertilizer and organic
matter additions, and the type of plants grown. The best way to determine which nutrients are
needed and in what amountsis to test the soil. A comprehensive soil test (cost: $10.00 to $40.00
per sample) is recommended every two to three years for landscapes and gardens, more frequently
if problems arise. See your Extension County Agent for instructions on how to collect soil
samples and where to send them for analysis.

A soil test report will be accompanied by interpretations and nutrient recommendations
(Figure 1). Nitrogen is the most common nutrient needed. Table 1 summarizes nitrogen
recommendations for a variety of plants. Refer to your soil test report to determine if nitrogen is
needed. Ornamental's such as trees and shrubs, as well as turf, will grow at sower ratesif less
nitrogen is used than the recommendations listed in Table 1. Slower growth rates may be desirable
depending on the goal of the landscaper and the intensity of management. V egetable nitrogen
recommendations are designed to produce optimum yields in a garden setting.



Soil Test Report

USU Analytical Labs

Crop to be Grown: Garden

d Utah State University
an Logan, Utah 843224830
Fertilizer Recommendations (435) 797-2217

(435) 797-2117 (FAX)
Date Received: 5/12/98
Date Compieted: 5/12/98
Name: Homeowner
Address:

County:
Lab Number: 98011000 Grower's Comments: Acres in Field:
identification:

Soil Test Results Interpretations | Recommendations

Texture Sandy Loam
Lime ++ Normal
pH 77 Normat
Salinity -ECe  mmhos/cm 0.4 Normal
Phosphorus - P ppm " Low 1-2 Ibs P205/1000 sq ft
Potassium - K ppm 82 Low 2 Ibs K20/1000 sq ft
Nitrate-Nitrogen - N ppm 1.5 2-4 Ibs N/1000 sq ft
Zinc - Zn ppm 1.2 Adequate 0 oz Zinc/1000 sq ft
Iron - Fe ppm 7.9 Adequate
Copper - Cu ppm 0.4 Adequate
Manganese - Mn ppm 18 Adequate
Sulfate-Sulfur - S ppm 13.0 Adequate 0 Ibs Sulfur/1000 sq ft
SAR
Organic Matter % 3.2

Notes

Figure 1. Report from a compr ehensive ($40.00) soil test with recommendations for a mixed

vegetable garden.

SELECTING A FERTILIZER

The numbers on afertilizer label refer to the concentration (percent) of three major

nutrients in the material: nitrogen (or N), phosphate (or P,Os), and potash (or K»0). For

example, a 25-3-5 fertilizer (Figure 2) contains 25% nitrogen, 3% phosphate (P,Os), and 5%
potash (K»0). This means that 4 pounds of 25-3-5 would supply 1 pound of nitrogen (4 x 0.25),
0.12 pound of phosphate (4 x 0.03), and 0.2 pound of potash (4 x 0.05). Other common fertilizer

formulations are listed in Table 2. Fertilizer 1abels have been standardized so that the

concentrations of nitrogen, phosphate, and potash always appear in the same order on the front of
the package. Other components such as iron, zinc, or sulfur may be specified elsewhere on the

label.




The variety of fertilizers on the
market means the homeowner can find
aproduct to meet any need. Minimize |
the application of nutrients listed as M
adequate, high, or excessive on a soil testj \
report. Further application of fertilizers b AMMDN'UN[

NITRATE
containing these nutrients may create
an imbalance and reduce plant growth.
If asoil test report recommends only
nitrogen, use ammonium nitrate (34-0- (e ‘
0), ammonium sulfate (21-0-0), or R "Eiovrmn cawens associs
another fertilizer high in nitrogen "
(Table 2). If nitrogen and phosphorus
are recommended, use afertilizer such
as 30-10-0. Assume for example that a soil test
report recommends 2 pounds (1bs) of nitrogen and 1 pound of phosphate per 1000 square feet.
Using the 20-27-5 formulation (Table 2) would result in the over-application of phosphate, while
the 30-10-0 formulation (Table 2) would dightly under-apply phosphate. The gardener may
decide to apply 20-27-5 for one year and build up soil phosphorus levels, then retest the soil and
switch to a nitrogen-only fertilizer in subsequent years. Alternatively 34-0-0 or 21-0-0 could be
applied to meet the nitrogen requirement and 0-45-0 to meet the phosphorus requirement.

Figure 2. Two common fertilizers sold in Utah.

Table 1. Annual nitrogen recommendations for landscape and garden plants.

Plants General requirements Recommendation
Ornamentals | Low: xeriscapes, natural areas 0 to 1 pound of nitrogen/1000 sq ft
Intermediate: standard landscapes 1 to 2 pounds of nitrogen/1000 sq ft
High: flower beds, new landscapes 2 to 4 pounds of nitrogen/1000 sq ft
Turf* Low maintenance 0 to 1 pound of nitrogen/1000 sq ft
I ntermediate maintenance 2 to 3 pounds of nitrogen/1000 sq ft
High maintenance 4 to 6 pounds of nitrogen/1000 sq ft
Vegetables** | Low: peas, beans 1 to 2 pounds of nitrogen/1000 sq ft
Intermediate: asparagus, beet, carrot,
melon, cauliflower, broccoli, brussels
sprouts, celery, pepper, tomato, 2 to 3 pounds of nitrogen/1000 sq ft
lettuce, radish, spinach, turnip, squash,
pumpkins
High: onion, sweet corn, potato 4 to 6 pounds of nitrogen/1000 sq ft

*Split the total amount of nitrogen into two or more separate applications made over the growing season.
To prevent burning do not apply more than 1 %2 pounds of nitrogen/1000 sq feet in asingle
application.

**For high nitrogen requirement vegetables, apply the intermediate recommendation before planting, then
broadcast or band additional nitrogen after plants are well established (see text under fertilizer
application methods).



Table 2. Common fertilizers found in Utah landscape, garden, and farm supply stores.

Fertilizer 1abel

Name (Nitrogen-Phosphate-Potash)
Single nutrient fertilizers | Ammonium nitrate 34-0-0

Ammonium sulfate 21-0-0

Urea 46-0-0

Triple superphosphate 0-45-0

Potassium chloride 0-0-60
Multi-nutrient fertilizers | Ammonium phosphate 11-52-0 or 18-46-0

Turf fertilizer 30-10-0

Lawn fertilizer 29-3-4

Lawn food 25-3-5

Turf builder 32-3-2

Starter fertilizer 20-27-5

Winterizer 22-4-14

Balanced fertilizer 16-16-16
Special purposefertilizers | Vegetable food 12-12-12

Rose food 20-10-5

Acidic fertilizer 30-10-10

Fertilizers vary considerably in price. The cost of different fertilizers should be compared
on a per pound of nutrient basis. Cost per pound depends on the package price, weight, and
nutrient concentration in the fertilizer. For example, if a 36 |b bag of 29-3-4 cost $15.88 and a 20
Ib bag of 21-0-0 cost $2.99, which is the least expensive source of nitrogen? The cost per pound
of nitrogen is $1.52 for the 29-3-4 and $0.71 for the 21-0-0. More expensive fertilizers often
contain pesticides for weed or insect control, and may have added micronutrients or slow release
characteristics. Compare prices among products and purchase fertilizers with special additives
only if they are needed. Most fertilizers containing herbicides are meant to be used on turf and will
stress ornamental trees and shrubs, and kill most vegetables and flowers. Read and follow |abel
instructions carefully when using fertilizers containing pesticides.

FERTILIZER RATE CALCULATIONS

Nutrient recommendations for gardens and landscapes are expressed in pounds per 1000
square feet (Figure 1; Table 1). Calculate the amount of fertilizer needed by using the soil test
nutrient recommendation, the concentration of nutrients in the fertilizer selected, and the size of
the area fertilized. Garden and landscape areas are usually different than 1000 square feet.
Estimate the size of the area to be fertilized by pacing or using a measuring tape to determine the
length and width. Multiply the length by the width to calculate area. A smple formula used to
calculate the amount of fertilizer required to meet a nutrient recommendation is.



X Ibs of nutrient 9 1lbfertilizer
1000 sq. feet Y Ib nutrient

Fertilizer needed = x Z 5. feet area

where X is the nutrient recommendation from a soil test report in [bs/1000 sq ft, Y is the percent
of the nutrient in the fertilizer divided by 100, and Z is the square footage of the areato be
fertilized.

Example: A gardener is using ammonium nitrate (34-0-0) fertilizer to supply 2 pounds of
nitrogen per 1000 square feet. The garden area is 1400 square feet. How much 34-0-0 fertilizer is
required in this situation? Answer: In the above equation, X is 2 pounds, Y is 0.34 (34% divided
by 100), and Z is 1400 square feet. Entering these numbers into the equation above gives an
answer of 8.2 pounds of 34-0-0 fertilizer for the garden. A helpful conversion for fertilizersis 1
pint volume equals approximately 1 pound of dry fertilizer.

The amount of fertilizer calculated in the above example may not seem like much when
spread over alarge area (see Figure 3). Consider, however, that a high yielding crop of silage
corn may require 200 pounds of nitrogen per acre, which is approximately 4 %2 pounds of nitrogen
per 1000 square feet (similar to the sweet corn nitrogen recommendation in Table 1). To facilitate
ease of use and keep transportation costs low, inorganic fertilizers are manufactured as highly
concentrated sources of nutrients. This means that applicators need to accurately calculate and
apply fertilizers at the appropriate rates to supply the correct amount of plant nutrients without
damaging plants or causing adverse environmental effects.

FERTILIZER APPLICATION METHODS

Fertilizers may be broadcast on the surface then tilled or watered into soil, or banded on or
beneath the soil surface (Figure 3) . Broadcasting is efficient and often the method of choicein
areas with perennia plants. Two main types of broadcast applicators are available: the rotary
spreader and the drop spreader (Figure 4). Drop spreaders can uniformly apply a wide range of
fertilizer rates, however, the path of spread islimited to the width of the unit (normally 18 inches
to 3 feet for low cost units). Rotary spreaders broadcast fertilizer in a 10 to 20 foot wide path
with less uniformity and rate control than drop spreaders. Either spreader type will work well for
homeowners if properly calibrated and operated.

Figure 3. Ammonium nitrate (34-0-0) applied at the rate of 2 Ibsnitrogen per 1000 squar e feet br oadcast on
the soil surface (left) or banded in rowswith 24 inch spacing (right).



Spreaders are adjustable for different
fertilizers and rates of application. Spreader
manufacturers often list calibration settings for
specific fertilizers. Likewise, many fertilizer
manufacturers list settings for specific spreader
models. Since manufacturers cannot list
calibration settings for al situations, it is good
practice to calibrate the unit for your use. Set the
spreader to the closest manufacturer’ s setting for
the rate and type of fertilizer you will apply. Place
2 pints of kitty litter in the unit and spread in a
continuous straight path. Note the width of the
spread path and the distance traveled to broadcast
the litter. Calculate the rate of application (assuming 1 pint of litter equals 1 pound of fertilizer)
and compare this to the rate needed. For example, if arotary spreader broadcasts a 10 foot wide
path and you traveled 40 feet to empty 2 pints of litter from the hopper, the rate of application
would be equivalent to 2 pounds per 400 square feet (10 ft x 40 ft), or 5 1bs/1000 square feet. If a
different rate is needed the spreader setting should be changed and the unit calibrated again. Once
aspreader is calibrated for a specific rate keep arecord of the setting for future use. .

Avoid streaking caused by fertilizer skips and overlap by applying one-half of the
calculated rate while traveling in one direction and the remaining one-half while traveling in a
perpendicular direction. This method of application is especially useful for turf fertilization where
streaking is common.

Banding (Figure 3) is a convenient way to make in-season fertilizer applications to high
nitrogen requiring vegetables like corn. To band fertilizer first calculate the amount needed for an
areaasif you were going to broadcast the materia. Divide this amount by the number of plant
rows in the area to determine the amount of fertilizer to apply in each row. Make narrow furrows
8 to 10 inches away from the base of the plants, 2 to 3 inches deep. Distribute the fertilizer evenly
in the furrow and cover with soil.

Foliar applications can be made with any water-soluble product and are commonly used
for applying small amounts of micronutrients such asiron and zinc. Thereis potential for foliar
burning with sprays so follow product label instructions carefully. A 2% fertilizer solution by
weight is generally safe for use as afoliar spray. Mix a 2% solution by adding 0.15 Ib
(approximately 1.25 fluid ounces or 2 % tablespoons) fertilizer per gallon of water. Apply foliar
sprays early in the morning or late in the evening to minimize leaf burning. Thoroughly cover
foliage with the spray solution.

Utah State University is committed to providing an environment free from harassment and other forms of illegal discrimination based
on race, color, religion, sex, national origin, age (40 and older), disability, and veteran’s status. USU’s policy also prohibits discrimination on the
basis of sexual orientation in employment and academic related practices and decisions.

Utah State University employees and students cannot, because of race, color, religion, sex, national origin, age, disability, or veteran’s
status, refuse to hire; discharge; promote; demote; terminate; discriminate in compensation; or discriminate regarding terms, privileges, or
conditions of employment, against any person otherwise qualified. Employees and students also cannot discriminate in the classroom, residence
halls, or in on/off campus, USU-sponsored events and activities.

This publication is issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in cooperation with the
U.S. Department of Agriculture, Noelle E. Cockett, Vice President for Extension and Agriculture, Utah State University. HG-509, January 1999.

http://ext.usu.edu



Raspberry Irrigation Update

Summary of the basic principles of raspberry irrigation management, and an update on

some recent irrigation research.

Brent Black

Extension Fruit Specialist
USU Extension
brent.black@usu.edu

Dr. Brent Black is a Professor and Extension Fruit Specialist at Utah State University in
Logan Utah. His interests include high-tunnel berry crop production, tart cherry
orchard systems, orchard irrigation management, and alternative crops for small
acreage diversification. Prior to coming to USU, he studied management systems and
practices for strawberry, raspberry and blueberry production at the USDA research
station in Beltsville Maryland. A native of southeastern Idaho, Brent completed his
undergraduate degree in Plant and Soil Science at USU, a Master’s degree in
Horticulture at Michigan State University, and a Ph.D. in Plant Physiology at Oregon

State University.
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Berry Irrigation:
Methods and Research Update

Brent Black,
Extension Fruit Specialist

2018 Urban and Small Farms Conference

Why worry?

* Over-irrigation
— Phytophthora root rot
— Iron chlorosis (too much, too early)
— Fruit and foliar diseases

Why worry?

» Under-irrigation
— Heat stress
— Reduced cane growth
— Drop in fruit quality
— Sunscald
— Fruit doubling/flower malformation

Where is the water going?

Rain k J
Irrigation
125 Runoff

it N Vs [

Evapotranspiration

[ s

Surface

—_—
— RESERVOIR

Deep Percolation j Upward Flow

* Questions:
— How much is there?
— How fast is it leaving?

Soil Water Content

< Field Capacity

Bank Account

- z
S 9. & Refill line
£ o
3 o
9]
&
s ) .
5 Water holding capacity
%]
— Rooting depth
—Soil type

Time

How much water is in the soil?

Soil water holding capacity

Soil Texture Available Readily available (inches)

1 ft. root 1.5 ft. root 2 ft. root

(inch/foot) depth depth depth

Sands and fine sands 0.5-0.75 |} 0.25-0.38 04-0.6 0.5-0.75
Loamy sand 0.8-1.0 0.4-0.5 0.6-0.75 0.8-1.0
Sandy loam 12-15 0.6-0.75 0.9-1.1 12-15
Loam 1.9-2.0 0.9-1.0 14-15 1.9-2.0
Silt loam, silt 2.0 1.0 1.5 2.0
Silty clay loam 1.9-2.0 0.9-1.0 14-15 1.9-2.0
Sandy clay loam, clay loam 1.7-2.0 0.85- 1.0 13-1.5 1.7-2.0




* Monitoring depths
_s5g
— 2/3 of the rooting depth

Determining Soil Moisture:
Where to measure?

(typically 18-20")

Measuring Soil Moisture:
Systems

* Soil Matric Potential (tension or suction)
Low number = more water
Indicates how hard a plant has to “pull”
* Volumetric Water Content

Indicates the amount of water needed to recharge the
soil

to get water

* Soil matric potential
(tension or suction)

* Units = Centibars
— Range 0 to 75 centibars
Low number = more water

Determining Soil Moisture:
Tensiometer

Vacunm Gange Tensiometer

(e

&)

Vuern
Gauge

FPlexiglss
Tube

Ceramic
Cup

Determining Soil Moisture:
Electrical resistance blocks

Electrical conductivity

Low number (resistance) = more
water

Units = Centibars

— Range 0 to 200 centibars
Price:

— Sensors: $35 to $45 each
— Meter: $220 to $300

Readings vary by soil type
— Require good soil contact
— Salinity artificially elevates readings

* Eight

— 7 soil moisture

— 1 temperature gauge

* Price

Determining Soil Moisture:
Automated system

sensor capacity

-$770

THO 77 7126 131 BT 814 821 8128 914 9111 O/18 9125 102

R

N N

\

\

Price:

Determining Soil Moisture:
Volumetric water — Sentek

Requires access tube
Measures volumetric water

— Capacitance of magnetic field

— Measures very close to the tube
— Tube installation is critical

— Lengths of 3 and 4.5 feet

— Probe $2,600 - $2,700 (in 2009)
— Access tubes $55 - $60




Which is best?

Resistance block: water potential

Irrigation management

Capacitance: Volumetric water

* How fast is it being used up?

44— |Initial Cost — 1 system
# of Locations =——————p

Response time =)
Soil texture ———p

Salinity =—
4— |Installation
Life span =—p
Irrigation Weekly evapotranspiration
+ Crop water use = Evapotranspiration (ET)
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Irrigation
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Plant-based approach

* Xvlem water potential?

Recommendations

* Monitor your soil moisture

» Track ET demand to determine
irrigation interval and amount

 Stay tuned for plant-based
monitoring systems




Digital Marketing for your Berry Operation

Learn about social media and online website marketing and communications for your
small farm or agriculture business. No experience necessary! This session will provide
useful tips for user engagement online through social media platforms and practical

ways to increase the quality and quantity of traffic to your website.

Jennifer Werlin
Extension Educator, Community Food Systems

University of Idaho

iwerlin@Quidaho.edu

Jennifer Werlin is a University of Idaho Extension Educator in
community food systems for Teton County, Idaho. As the only extension educator in her
region with a focus on community food systems, she delivers small farms, community
development, and food systems education to her county and surrounding eastern Idaho
communities. In addition, she supervises her county 4-H youth development programs.
Through interdisciplinary education and facilitation, she delivers extension programming
aimed at integrating various components of her local food system (i.e., production,

distribution, consumption, and waste disposal).

Prior to working in extension, she worked for over a decade in nonprofit administration
and programming, including work as an environmental educator and a communications
coordinator for the Idaho-based food and farm organization Rural Roots and the University
of Idaho’s Sustainable Agriculture Program. Ms. Werlin is a founding member and
currently facilitates a food and farm coalition in her region and serves on the board of
directors for her county farmers market. She has extensive experience in delivering hands-
on educational programs and working with collaborative teams, agriculture professionals,

farmers, and others.
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Presented by:
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Extension Assistant Professor in Community
Food Systems,

Universityofldaho
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jwetlin@uidaho.edu February 22-23, 2018
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What 1s your brand?

Can start with your goals, vision, mission

What products do you sell?

Know your customer to reach your customer

You are your brand and your brand is you




DEEP ROQTS

A SMALL FARM IN THE CITY

® Collective rather than one person
® Small scale
® ] ocal, direct market

® Certified Naturally Grown

® Transparent

® Values driven

o1 .OCAL




Who 1s your customer?
* Demographics

* Women, families, relationships

* Health conscious, etc.




Websites

Getting noticed=> SEO (Search Engine Optimization)

* Organic= “free” search results vs. Paid Advertising (e.g., Google AdWords)
* Quality content, clarity

* Buy your own domain. Can use free or cheaper site hosts/content management

systems (e.g., Squarespace, Weebly, Word Press, Wix, etc.).
* Make sure site has cross device compatibility (smart phones, iPads, etc.)

* Include blog with keywords (Google likes blogs and helps increase your web

search results)




» Note: Free
website
builders can be
hard to use and
may not come
up in Google

search

Deep Roots Farm in Moscow, 1D grows vegetables, fruits, and eggs using techniques that promote biodiversity on their farm. They practice an intensive
planting rotation to create diversity for plant health while increasing production on a small land base. They utilize laying hens for fertility and pest control.
They provide open and untouched space for beneficial insects and wild animals. They grow a wide variety of crops that are well suited to the climate. Deep
Roots Farm sells directly to their loyal customers at local farmers markets, through their CSA program as well as the Moscow Food Coop and local restaurants
and other food purveyors. They use only natural methods and do not use any synthetic chemicals for raising healthy food and animals in small spaces in and
around Moscow city limits. As perennial students of nature and design bined with knowledge and of others, they continue to change and
adapt their farm and its systems for environmental, human and economic sustainability.

LEARN how to farm on a small scale while making a profit by bringing one of us to speak to your group. Find more information here.




Keywords/Quality Content

ANS MTAIEENEA'RIMEBINSTHIERGINTRY:

All produce sold in this stall is grown within Ehree wmiles of this space and are all
thoughtfully and organically grown by us, the farmers of Deep Roots Farm.

We use o synbhetbic chemicals including fertilizers, herbicides or pesticides.
We adhere to National Organic Program standards & practices while choosing not to certify organic.

We encourage you to aslk¢ queskiowns about our growing methods & philosophy
and do the same of every farmer you purchase your food from.

Items that we process for sale (pickles, salsa, pesto, etc) that are not grown by us are

sourced from farmers that are Certified Organic or Certified Naturally Grown and we

use our purchasing choices to suPForE other Local businesses own the
Palouse.

Thanie you for supporting Local farmers




Link to Local Food and Farm Directories

Localharvest.org
Eatlocalgrown.com a LO Ca l H d rveSt

real food, real farmers, real community

Eatwild.com
Localdirt.com
agrilicious.org

1000ecofarms.com (online sales)

USDA Ag Marketing Service
(https://www.ams.usda.gov/services/local-regional/food-directories-listings) ‘K

Local/regional specific directoties!

Y1000{"
EcorarM®
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Facebook Tips

Facebook: (Business Page vs. Profile)

Link to other sites: e
Website, Twitter, LinkedIn, Pinterest,Instagram, B
YouTube, etc. pr—

154 post reach

* Hootsuite, TweetDeck, etc.

Number of people you can reach
business.

i (9) Tmwoe | é:"f}
Post regularly (can schedule); post in Groups o

ABOUT > What the Heck Is Salsify and How Do You Cook It?
it may look lie an ugly brown stick, but don't judge salsify on its outer

It
b

Use photos! Respond to comments and questions
Have contests, ask questions, share other posts (80% relevant, 20% FUN)

Sponsored Posts, aka “Boosted”




Instagram

#CNGProud
#certifednaturallygrown
#Moscowldaho
#youngfarmers
#localfood
#pasturedpoultry
#MoscowFarmersMarket

PHOTOS! Use hashtags

Can share photos and content using
other aps

Can have business or personal profile
Tag others with whom your work with

* (@(seed company you buy from)

® (@(restaurant you just sold produce to)

Link to other platforms (Facebook,
Twitter, etc.)

deeprootsfarm [ smerorie

Deep Roots Farm Small scale urban ag, no chemicals, just healthy soil. Certified
Naturally Grown 3_ Moscow, ID% www.deep-roots-farm.com

182 posts 366 followers 259 following




Twitter

Create custom Twitter Handle

<180 characters, create links:

https:/ [ bitly.com/ ot https:/ [ goo.gl/

Keep posts relevant and short /R o o= & 9

o Tweets  Tweets & replies itter?
Wildwood Berry Farm e New to Twitter?

Retweet’ use hﬂShtagS # wiidweotbenies . ildwood Berry Farm @wildwoodberries - 220 Zfrﬂ;n:\:ean.rmi:-::umm

Wildwood Berry Farm is a pick-your-own 3 ! & R L=
blueberry farm nestled in the rolling hills = S weady tiauNaltntne.., EEgeinoom/ B .
of East Dorset, Vermont. £ : Sign up
E ¥
Ess n
<o

Worldwide trends

Follow your followers

nofve .
Fi Ii to Oregon to Dubal to EAST DORSET, VERMONT! The Aerie Inn is Toi e

0
RC SpOﬂd tO pO StS il i el #TellMeYouLoveMeTour
TSP WY, e

Connect to other platforms
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Pinterest

HEATHY raspberry
FROZEN YOGURT

* Great for recipes, visually appealing images; pin regularly (can schedule)
* Create and pin images with text (include hyperlinks)

* Write keyword rich descriptions and boards:
* Include relevant details with actions
* <100 characters
* No hashtags, sales promotions

* Use multiple images in pin at proper size: 2:3 or 1:3:5 aspect ratios

® Vertical is best




Other Media

LinkedIn: Create profile and link to website

YouTube/Vimeo: Videos can link to other social media sites
and webpage; custom utl’s

Podcasts: Another popular avenue, can draw attention to
product/site

E-newsletters & Blogs: (great for CSA%s, 1-2x/mo., link to blog,
social media sites)




e-Newsletters

Can use template program like Mail Chimp, Vertical Response, Emma,
Constant Contact, etc.: helps track opens and click through rates

Keep them focused on one topic/call-to-action (e.g., weekly CSA, event,
etc.); No clutter; consistent branding, fonts, etc.

90% educational; 10% promotional
Creative email subject lines: No sales-y pitches
Images have Alt-text descriptions; copyrights;

P.S.: read more frequently




Customer Service

* Especially with direct-marketing sells, have quality customer

service.

®* You are the GROWER and RETAILER

* Return phone calls, emails, and messages

* Attune to customer’s needs

* Tell your story...develop relationships

L“v-;.r & DL o
r df ‘ y \-1~‘ o *

P



Making beautiful marketing materials

C B https//www.canva.com/design/DAAB_8Cu3Vs/gZQf57159Zr9ag1455tEnQ/edit @ 5 €, % =

I ppps  [U AddtoThankful @ Apple 8 YouTube [1) PressThis & Gmail # LFCU [B 83843 Weather Fore ) FarmFan @ Moscow Weather -+ @ iCloud (L] DRF » (L] Other Bookmarks
WW W( Ianva.com

vaq File Undo Nochanges made 1912 Center in Moscow  Share Download

* (Can also use:
Microsoft
Publisher; Adobe
Photoshop

C 6&13

10am - 2pm
3 out on the plax

.




Organization/Management Tips

Custom branding, fonts, color choices, etc.

You are your brand. Your brand is you. Avoid controversial posts. Save that
for your personal profiles (even that is public and recorded in history).

Get listed in local food and farm guides/directories.

Create personalized Facebook, etc. pages and Website. Keep it simple.
Track your open, site visitors, unique visitors.

Link Social Media sites together. Use business profiles. Post on a schedule.

First, Eat the Frog! Eliminate unnecessary work.




Thank you!

Jennifer Werlin

University of Idaho Extension Educator,

Community Food Systems, Teton County
jwerlin@uidaho.edu  (208) 354-2961
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