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Cdliforniawiththe assstance of the United States Department of Agriculture Soil
Conservation Service. Landownersaso constructed many other pondsindependently.
Most pondswere built to providewater for livestock or small, short-termirrigation
needs, and many do not hold water year around. In additionto ther initia function,
these ponds are now recognized for their recreation and aesthetic valueand asfire
protectionresources and wildlife habitat. M ost recently, temporary stock ponds have
been recognized for their importancein providing surrogate habitat for threatened and
endangered speciessuch asthe Cdiforniatiger sdamander.

Pond Habitat for California Tiger Salamanders

The Cdiforniatiger sdamander (Ambystoma californiense) isa California Species of
Specid Concernand acandidate speciesfor the federa Endangered SpeciesLis.
Thissalamander isendemicto the Central Valey, and itsbordering foothills, aswell as
coastd grasslands. It iswell adapted to the Mediterranean climate of cool, moist
wintersand hot, dry summers. Californiatiger sdlamander generally breed in ephem-
eral poolsthat fill during the winter months. They rarely use permanent ponds because
of introduced predatorsthat often inhabit these ponds such ascrayfish, bassand
bullfrogs

It isestimated that approximately 70 to 90% of these sdlamandersinhabit natural
vernal pools. Theother 10 to 30% use man made stockponds. Insomeregionslike
the San Francisco Bay Area, sockpondsprovide very important habitat for the
species. For example, inthe Livermoreareathere are 112 recorded locations of
Cdliforniatiger sslamander. 98 (88%)of these sitingsarein sockponds.

Although stockponds can provide habitat for sdlamander populations, it isimportant
to recognizethat al habitatsaredynamic. Stockpondsmay dry out quickly during
drought. If theinundation periodistoo short, (lessthan 3 months) larvae will not have
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Stockponds Continued fromp. 1

timefor metamorphism. Ontheother hand, flooding
may destroy ponds or causesiltation, either of which
may result inloss of habitat and lossof the salamander
population. Periodic maintenance of stockpondsmay be
of equal valuein maintaining this habitat asisimproving
their function and valueto the landowner. It should be
noted that maintenance such astheremoval of silt may
cause atemporary lossof habitat.

Inadditionto the
removal of Slt,
another mgjor pond
maintenanceissueis
theprotection of the
damfroman eroding
spillway. Eroded
spillways are not
only amgjor source
of sediment in many

watersheds, but the headcutsthey createthreatenthe
integrity of thedam and thereforethe stockpond. Many
of these spillways have produced suchlarge gullies
which cut so deeply into the dam facethat repair is
expensve and challenging.

Many pondswith severely eroded spillwayshave either
lost capacity or were not appropriately desgned to
handle overflow events.
Whereas, asmple
earthen spillway may
sufficefor asmall pond
inanided location, for
most pondsthe earthen
spillway should beleft
for emergency overflow
and apipe spillway
should carry normal
flows. Engineersat the
USDA NRCScan help
withdesign criteria

Controlling Pond Algae with Barley Straw

Based on information from Carole A. Lembi, Department of Botany and Plant Pathol ogy, Purdue University, Indiana

Theuse of barley straw for algae control hasreceived a
lot of publicity inrecent years. You may find small barley
bales being sold in nurseries and garden shopsfor usein
water gardensand smdl pools. Theword-of-mouth
reports of successwith this method have led many
peopleto believethat barley might also control agaein
pondsand lakes. What has research so far told us about
the potential for barley to control algaeinlarger bodies
of water?

The English Experience
Thetechnique of using barley straw to control agaewas

developed in England about 10 yearsago. It iswidely
used in many bodies of water in England, including large
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reservoirsand canals. Ingenerd, it isthought that fungi
decomposethe barley in water, thereby releasing an
inhibitory chemical that killsor preventsthe continued
growth of the lgae. The specific chemical(s) has not
beenidentified, andit isnot clear whether thechemical is
exuded fromthebarley itsdf or if it isametabolic
product produced by the fungi.

Laboratory studies conducted by Englishresearchers
suggest that not al algae are susceptibleto barley. In
fact, some of the studies are even contradictory, claiming
that certaintypesof algae are susceptible while other
studiesclaimthey are not. But inmost cases, thefield
evidenceindicatesthat water clarity improvesover time
dueto areductioninalga populations. ] e
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Grazi ng HasVauefor CaliforniaTiger Salamander Habitat

California Tiger Salamander
Ambystoma tigrinum californiense

Inthe US Fish and Wildlife Service sproposed listing
for the Cdiforniatiger sdamander (May 23, 2003), the
Servicerecognized thevalue of livestock operationsin
providing habitat for the Cdiforniatiger sdlamander.
They have proposed a specid rulethat would exempt
exiging routine ranching practicesfromthe prohibitions
ontakefor the Centra Cdiforniatiger salamander. Their
hopeisthat this pecid rulewill encouragelandowners
and ranchersto continue their livestock-related practices
that arenot only important for livestock operations, but
also provide habitat for the Centra Cdiforniatiger
Sdlamander.

Thelr rationadefor the proposed special rule was based
onthetwo following considerations.

(1) Creating and maintening stockponds.
H Asmentioned previoudy inthisnewdetter, in

someregionswhereverna poolsno longer
exist dueto landscape changesor alteration of loca
hydrologic conditions, the Centra Californiatiger
salamander use stockpondsfor breeding. The Service
recognizesthat routinemanagement practiceson
manmade stockpondsmust be performed inorder to
protect water suppliesand protect theintegrity of the
water sorage system.

(2) Maintening open rangelandsand

rodent burrows.

Lessvegetation may facilitate the movement
of Central Californiatiger salamandersfromupland
areasto breeding ponds. In addition, the Central Cali-
forniatiger salamander uses burrows constructed by
smdl mammals as upland habitat during the non-breed-
ing season. Throughout the Cdliforniatiger slamander
range, these burrowsare often constructed by California
ground squirrels. Height and density of vegetation

controlled by grazing livestock arelikely habitat factors
affecting the suitahility of anareafor Cdiforniaground
squirrels. Although Californiaground squirrelscan
compete with domestic livestock for forageand are
subject to population control, control effortsare gener-
aly limitedin extent.

In addition to these two consdrations, thereisat least
oneother important benefit of livestock grazing for the
Cdliforniatiger sdlamander habitat that should be
congdered:

(3) Maintaining pool inundation periods.

Wherevernd poolsprovideimportant habitat

for Cdliforniatiger sslamanders, pool duration
istheprinciplefactor affecting their persstence and
aurvival. Thelarvaeperishif asitedriesbeforethey
complete metamorphosis(minimum3 months). The
longer theponding duration, the larger thelarvae and
metamorphosed juvenilesare ableto grow, and the
more likely they areto survive and reproduce. Giventhe
importance of inundation period for Cdiforniatiger
sdlamander surviva, theimpact on pool inundation
periods by livestock grazing should not be overlooked.

Completerest fromlivestock grazing can shortenthe
inundation period of avernal pool siteby dtering ol
infiltration capacity. Thischangeinthe pool’sinundation
period isactualy interrelated with theinvasion of exotic
annua plants, whichmay increase evapotranspiration.
Exotic annud grasseswill take advantage of any oppor-
tunity to germinate around the edgeof avernd pool if a
changeininundation period permits. Asthey become
established inan area, their presence can further shorten
theinundation period to support their survivd. Grazing
can effectively control annual vegetation growth.

Cattle and sheep, the two most common domestic
grazing animasin California, have coexisted with
Californiaground sguirrelsand Centra Californiatiger
salamanderssincethe arrival of early Spanish explorers
to Cdiforniainthe 16th century. Asranch landsare
developed and converted to other uses, including uses
whichresult inlack of annua vegetation management,
Cdliforniatiger sdlamander habitat isthreatened. Saving
theworking ranchisproving to bekey to conserving
many of California' sendemic rangeland species.

University of California Cooperative Extension 3
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Barley Continued fromp. 2

The American Experience

American researchershave been
somewhat dow to initiateresearch
onbarley. However, some studies
have been conducted and showed
inconsistent results. Dr. Lembi’s
initia research a Purdue University
was conducted inalaboratory and
showed that some algal pecies
were susceptibleto barley while
otherswerenot. A similar sudy at
the Universty of Maryland also
showed that algal speciesvariedin
their susceptibility. When larger
sudieswere conducted in stock
tanks (outdoors) and in plastic
cylinders(inthegreenhouse), a
decreasein phytoplanktonic growth
(themicroscopic dgaethat color the
water green) was often documented,
but anincreasein mat-forming algae
(theagaethat formfloating matson
the surface of thewater) wasaso
noticed.

In additionto differencesin suscepti-
bility to agal species, resultsinthe
field may also vary because of water
conditions, climatic conditionsor
other factors. Wewill only be able
to guarantee resultswhenwefully
understand the process. It isclear
that wearenot dedingwitha
processthat isgoing to produce
rapid, visbleresultslike an agicide
gpplicationwould. Algaethat have
beentreated with copper sulfate, for
example, can gart to turnwhite
withinacoupleof hours after
treatment. Resultswith barley,
according to the Englishresearchers,
cantakeseveral months.

What Does the EPA Say
about Using Barley?

The Environmentd Protection
Agency (EPA) hasthe responsibility
for maintaining and/or restoring the
hedlth of our nation’s bodies of
water. It isaso the agency that
regulatesthe use of pesticidesfor
pest control inthe United States. Al
pesticidesmust undergo thorough
testing for their potentia to cause
adverseeffectson non-target
species, human health, and the
environment. A pegticidethat is
approved by EPA for userecelvesa
registration number. Only registered
productscan legally be used as

pesticides.

After asuccessful field test inalake
in Minnesota, anumber of lake
associationswereanxiousto begin
using barley. Beforethe Minnesota
Department of Natural Resources
would approveitsusg, it asked the
EPA for guidance.

EPA'sresponseis summarized as
follows. A pesticideisachemica
that isused for the control of apest.
Since barley controlsalgae (apest)
by release of achemicd, it must be
considered to be apesticide.
However, no one (or company) has
ever registered barley for useasa
pesticide. It hasnot gonethrough
thetesting that isrequired for
regigtration. Therefore, barley
cannot be sold asapesticide (in
other words, asaproduct that
controlsalgae).

The most seriousimplication of this
rulingison certified commercia
gpplicators. Theseareindividuas
who have been state certified to
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apply aguatic pesticidesfor hire.
For-hireapplicatorscannot apply
barley for dgaecontrol; thisapplica-
tionwould bethe same asdistribut-
ing anunregistered pesticide.

A private pond owner or home-
owner isinadifferent Stuationfrom
acommercia applicator. For the
homeowner, barley quaifiesasa
“homeremedy” and does not come
under EPAregtriction. Homeor
pond ownerswho wish to purchase
barley and apply it themsalvesto
pondsontheir own property are
perfectly freeto do so. A person
who livesonapublic lake, however,
cannot apply barley because public
watersare“owned” by thegovern-
ment and thereforewould fall under
EPA redtrictions.

It isunclear whether garden shops
and nurseriesare sdlling barley straw
illegaly. Mogt of those applications
go into water gardens, whichare
privately owned, very smdl, and not
likely to haveanimpact onthe
natural environmen.

Thereisalso amatter of semarntics.
Aslong assomeonedoesnot clam
algae control per s, they could
apply barley. Theobviousdterna
tivereason for the gpplication isthat
barley might act asawater clarifier.
Althoughthereislittle evidence that
barley actsliketypicd clarifierssuch
asaum (which causesthe precipita-
tion of phosphorus, anutrient
needed for algal growth), thisisone
way inwhich the perception of
“direct algae control or kill” canbe
avoided. Isthisalegitimate way to
justify the use of barley? Until
further clarificationisobtained from
EPA, thisisamatter for theindi-

vidua to decide.
i
i



| f You Do Chooseto UseBarley, How Should You Do 1t?
Guidelines from the University of Nebraska

These guidelines were supplied by
the Lake Water Quality Extension
Program, 103 Plant Industry Bldg.,
University of Nebraska, Lincoln,
NE 68583-0814, 402-472-7783.
Much of the information was
obtained from the Centre for
Aquatic Plant Management’s
website (http://www.execpc.com/
~agsys/barley.html).

When to Apply the Straw

The decomposition processis
temperature dependent and occurs
faster inwarmer water. Whenthe
water temperatureisbelow 50°F, it
takes approximately 6-8 weeksfor
the decomposing straw to produce
enough of thegrowth inhibiting
chemical to effectively control algae.
It only takes 1-2 weeks, however,
whenthewater temperatureis
above 68°F. Oncethe straw begins
to produce sufficient amountsof the
chemicdl, it islikely to control algae
for about 4-6 months. Therefore,
straw should beapplied in mid-to-
late April inorder to control summer
algal growthin Nebraskapondsand
lakes.

Amount of Straw to Apply

The amount of straw required to
control algal growthisprimarily
dependent onthe surface area of the
lake. Lakeswith ahistory of agae
problems should betreated at arate
of 225 poundsof barley straw per
surfaceacre. Thisrateisequivaent
to about 0.8 ouncesof straw per 10
sguarefeet of surfacearea. Lower
dosescan betried, but should not

fal below 90 pounds of straw per
acreor 0.3 ounces per 10 square
feet.

The effectivenessof thestraw is
reduced by sediments suspended in
thewater (i.e. “muddy” water).
Therefore, ahigher dose may be
requiredin“muddy” lakesor lakes
with extremely severe dgae
problems. Inthesetypesof lakes,
apply 450 pounds per acre (1.7 oz
per 10 squarefeet), but do not
exceed 900 pounds per acre (3.3 0z
per 10 squarefeet). The decompo-
gtion of the straw requires oxygen,
and the application of excessive
amounts (greater than 900 Ibs per
acre) of straw could reducethe
oxygen content of thewater to levels
that stressor kill fish.

How to Apply the Straw

(1)) Thestraw balesmust first be
broken apart. Balesare packed too
tightly and do not alow adequate
water movement through the straw.

(2 Theloosestraw should be
placed in someformof netting. In
larger lakesand ponds, CAPM
suggestswrapping thestraw inthe

cylindrical netting commonly used for
wrapping Chrissmastrees. This
netting can be used to construct
sraw-filled tubesupto 65 feet long
which contain about 110 pounds of
draw. Loosewovensacks(e.g.,
onion sacks) canbeused in small
pondsthat require low doses.

(3) Usefloatsto sugpendthe
straw-filled netting inthe upper three
to four feet of thelake. Thestraw
will loseitseffectivenessif it Snks

Continued on p. 6

Example: Determining theamount
of straw required to treat a5 acre
sandpit lake.

(1) Thesurfaceareaof thelake
is5acres.

(2) Theselected doseis225Ibs
of straw per acre.

(3) Multiply theareaof thelake
(in acres) by theamount of straw
required per acreto caculatethe
total amount of straw required to
treat thewholelake (5 acresx
225 Ibs/acre= 1125 |bs).

(4) Tocdculatethe number to
balesneeded to treat thelake,
divide thetota amount of straw
required to treat thewholelake
by theweight of asingle bale of
barley straw. For thisexample,
assume one baleweighs 45
pounds. Thesizeand weight of
bales can be highly variable,
however. Itisrecommended that
the approximate weight of the
bales be determined at the time of
purchase (1125 Ibs+ 45 Ibs/bale
=25 bales).

University of California Cooperative Extension 5
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Barley Continued fromp. 5

below thisdepth. Water movement
near the surfacewill keep the straw
well oxygenated and distributethe
growthinhibiting chemical through-
out the upper portion of thelake.
Thisensuresthat thechemical is
produced wherethe mgjority of the
algae are growing and away from
the bottom sedimentswhichwill
inactivatethechemica. Therefore, it
isrecommended that floatsbe
inserted insdethenetting at the
sametimethenetting isfilled with
graw. The netting isthen anchored
into place using rope atached to
bricksor concrete-filled buckets.

Where to Apply the Straw.

Inorder toimprovethedistribution
of thegrowth inhibiting chemical,
CAPM recommendsplacing severd
gamall quantities of straw around a
lake. Place eachnet of straw
roughly equidistant fromother
nearby netsand the shore. The
placement of the nets doesnot need
to beexact. Practical considerations
such ascorridorsfor boating and
angling may influencethelocation of
thenets.

In small pondswhere only one net of
draw isrequired, place the net of
straw inthe center of thewater

body.

Sources of Barley Straw

Large Ponds and Lakes
- Gotolocal suppliersof hay and straw products

Small Garden Ponds

- Aquatic Eco-Systems, Inc. Apopka, FL 407-866-3939
- Plantabs, Baltimore, MD 1-800-227-4340

- Pond Solution - www. pondsolutions.com

- Mdlingers, Ohio 1-800-321-7444

Sources of Netting
- Aquatic Eco-Systems, Inc. (standard netting) Apopka, FL
407-866-3939
- The Campbell Company, Inc. (Chrisgmastree
netting) Wautoma, W1 1-800-242-2019
- Kelco Industries (Chrissmastree netting) Milbridge, ME
1-800-343-4057

Barley straw for algae control web sites.
These cover much of theresearchand practical application.
http://Mmww.bestfish.comvinfosht3.html

http:/AMww.squirrd away.convbarley.hitm

http:/Amwww.ianr.unl.edw/pubswildlife/ NF429.HTM

http://mwww.agnr.umd.edu/users/'cmrec/3-7art2.htm

http://www. pondsplus.convI nfofilesart03.htm

http://www.agric.gov.ab.calagdex/400/485 716-2.html
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FIRST SUSPECTED CASE OF WEST NILE VIRUS
DETECTED IN A HORSE

Horse infected in San Diego County

SACRAMENTO-TheCdifornia Signsof thediseaseinhorsesinclude  critical becauseit must be adminis-

Department of Food and Agriculture  stumbling, staggering, wobbling, tered prior to disease exposure.
isannouncing asuspected case of weakness, muscletwitching or
West Nilevirus (WNV), amos- inability to stand. A veterinarian CDFA hascollaborated with other
quito-borneillness, inahorseinSan  should be consulted if ahorseis date, federal and local agenciesto
Diego County. Thehorseisrecover-  exhibiting thesesigns. detect and respond to thediseasein
ing under thecare of aveterinarian. Cdlifornia. CDFA hasalso takenits
Thiswould bethefirst public education program
known caseinwhicha about WNV directly to the
horsehasbeeninfectedin | “ CDFA strongly recommendsthat horse|  equinecommunity at horse-
California ownerstakeall precautions, including rcdala.ted evertsthroughout

i iforniafor severd years,
Horses are adead-end mosquito control measures, to protect providing freetesting and
host for WNV, meaning the equine population,” said CDFA stressing mosquito control
they cannot infect people | Sacretary William (Bill) J. Lyons, Jr. measLIres
or other animals. Mosqui- | |, ~. : .
toes becomeinfected Since mosquitoesarethe primary Moreinformationisavail-
after feedingonbirdsthat | means of spreading thisdisease, akey to| ableonlineat: http:/
have highlevels of the PR ; cdfa.ca.gov.comand http://
virusinthe blood. The pr(f,'ventlnon Isreduci ng exposureto mos- westnile ca.qov. and from
mosquitoesthenpassthe | OUITOES. local mosgito and vector
virusonto horseswhile control digricts.
feeding onthem. Not every horse Vaccinationsfor horsesareavail-
exposed to theviruswill develop able. Horse ownersshould contacta  Information onhuman healthis
WNV. Of the horsesthat do veterinarian to discussthis preven- available at the CaliforniaDepart-
develop clinical signs, approximately  tivemeasure, especialy in counties ment of Health Services, 866-847-
30 percent will succumbto the wherethereisknown WNV infec- 2246 or www.dhs.ca.gov.
disease. tion. Thetiming of thevaccineis

University of California Cooperative Extension 7


http://www.dhs.ca.gov

University of California PRESORTED NONPROFIT

Cooperative Extension US POSTAGE
Santa Clara County PAID
SAN JOSE CA

700 Empey Way
San Jose, CA 95128

Keeping Landscapes Working
Fall, 2003

PERMIT NO. 109

The University of California prohibits discrimination against or harassment of any person on the basis of race, color,
national origin, religion, sex, mental or physical disability, medical condition (cancer-related or genetic characteris-
tics), ancestry, marital status, age, sexual orientation, citizenship, or status as a covered veteran (covered veterans
are special disabled veterans, recently separated veterans, Vietham-era veterans or any other veterans who served
on active duty during a war or in a campaign or expedition for which a campaign badge has been authorized) in any
of its programs or activities or with respect to any of its employment policies, practices or procedures. University
policy is intended to be consistent with the provisions of applicable State and Federal laws. Inquiries regarding the
University's equal employment opportunity policies may be directed to the Affirmative Action/Staff Personnel Services
Director, University of California, Agriculture and Natural Resources, 300 Lakeside Drive, 6" Floor, Oakland, CA

94612-3550, (510) 987-0096.




