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This issue of California Agriculture offers a small glimpse of aValley urbanization, and conflicts at the agriculture-urban edge.
.~_ large problem-- the urbanization of Califorrfia farmland, Third is the educational work of Cooperative Extension ad-

a process which contributed to the 23% loss of this resource visors and county directors at the local level where land use
between 1950 and !993. decisions concerning farmland are made. Their expertise is

The topic of farmland conversion often evokes emotion, sought on the agricultural consequences of urban develop-
speculation, and hand-wringing. Farmland suggests differentment -- as members of technical advisory committees that re-
images to different Californians. It can be any or all of theseview policies and development proposals, as individual advi-
things: sors to boards of supervisors and other county agencies, as

cooperators on land resource issues with resource conserva-¯ an irreplaceable natural resource,
tion districts, and as participants in public education projects.¯ a type of industrial use,

¯ a generator of income and prosperity, The five articles and two sidebars in the special section ad-

¯ a landscape amenity and antidote to urban congestion, dress two separate but related public policy questions: (1)
How do we minimize the conversion of productive farmland,¯ an inefficient consumer of precious water, or

¯ a source of odor, noise and chemical danger, while still accommodating the housing, economic arid environ-
mental needs of an urbanizing state? and (2) How do we re-

If you are a farmIand owner approaching retirement with aduce the conflicts and negative impacts atthe farm-urban edge,
small income, but a big property asset, your view of the re- making it possible for corrLmercial agricultural and nonfarrn resi-
source quite naturally is different than if you are a suburbandents to coexist peacefully in close proximity to.each other?.
homeowner who likes the nearby farmland because it is prettyThe articles -- condensed from chapters of an upcoming
and adds to the rural ambience. Agricultural Issues Center publication ~ deal with practical

To the extent that the Division of Agriculture and Naturalaspects of public policy: the effectiveness of.state farmlan~l
Resources (DANR) focuses on farmland-urbanization as a sub-protection, local government approaches to the same, .the
ject for research and education, we must steer an independentsources of edge conflicts, land speculation in agricultura! areas
course through the thicket of conflicting views, values and in the path of urbanization, and the use ofconservation ease-
personal preferences. We appreciate the critical contribution ofments by land trusts to protect farmland.. Four 0f. the five au-
good land to the viabilit3, of California agriculture, and we recog-thors included in this section are not directly associated with
nize the necessity of preserving for future generations the farm-UC, a reflection of the expert involvement in these areas by
land base in this rapidIy urbanizing state. Bu~, if our objective ismany other statewide and local organizations. " .
to inform policymakers and the public in ameaningful and cred- These papers barely scratch the surface of understanding
ible fashion, we must go beyond the images and add to the fac-the farmland-urbanization problem. The conversion and edge
tual understanding of the farmland conversion problem. This issues have multiple dimensions, some of which include wa-
means examining the origins and dimensions of the problem, un-ter-land use relationships, the effects of farm family succes-
derstanding its relationship to other resource and economic is-sion, and the validity of projections of farmland loss. We
sues, and evaluating the feasibility of alternative solutions, should also look ~r~to the effectiveness of different policies and

In at least three areas, DANR researchers and educators aretechniques for minimizing the probIem, such as higher devel-
making important contributions to resolving farmland-urban-opment densities, better urban design at edges, conservation
ization problems. One area is production agriculture research,easements and urban li.mit lines.
carried o~t in laboratories and fields, which helps reduce the All of this suggests an ambitious research.and educational
incompatibilities between agriculture and urban neighbors, agenda that will carry us into the 21st ~entury, It is:an agenda
This work includes myriad advances in integrated pest man-that cannot possibly be carried out by Division.pers0nne! act-
agement, plant breeding and genetic engineering (leading, foring on their own. !t requires �011abor~tion with other Califor7
instance, to disease-resistant varieties requiring fewer pesti-nia institutions,:including state and Iocal governments, non-
tides) and agricultural engineering to improve field spray tech-profit organizations, industry groups, other universities, and
nology, agricultural waste disposal and irrigation efficiency, other parts of UC. Farmland-urbanization issues are long-term

A second area is public policy research and education ad-concerns, important to California’s future. In cooperation with
vanced by DANR social scientists. This includes the work- others, theDivision wilt continue tO apply the fruits of new
shops and publications produced in the past decade by the knowledge to these issues..
Agricultural Issues Center on land use and urban growth is- .
sues. Among them are studies of the Witliamson Act, CentralSpecial thanks to AI Sokolow, guest editor for the special section....
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In this issue

    ; S_PECIAL SECTION
meets country:

farmland :O~i~en~        gove~q.ment~.;in,~he . .:~;~-~’,:~Gff.g~.:]h~a~.uate tocounter:devel- S~n"FmnciscoNonh Bay Area a~e mo~e

in greenhouse flowers

thrJps in greenhouse flowers.

Central Coast rangeland

n .~~~a..." ~’~ Ce~ain med,c varieties can be estab-

lished economically and will remain pro-
ductive for decades on rangelands with
neutral to basic soils.

CORRECTIONS: MARCH-APRIL 1998
The March-April 1998 issue of California ous problem in San Joaquin Valley citrus, but Kenneth Lorenzen: all photos on pages

Agriculture included incorrect captions on ~uld be~me so ff the brown citrus aphid is 7, 8, 9, 11, and 12, as well as for the top left
p~es 14, 17, 25 and 26. introdu~d," It should have said, "Citrus tristeza photo on page t 0.

The photo captions on pages 14 and 17 vies has been controllable in San Joaquin Har~ Laidlaw: the top right photo on
were swapped. Valley citrus, but may not be if the brown citrus page 10.

The caption at the boRom of page 25 incor- aphid is introdu~d." Vernard Lewis: the photo at boRom right
~ly stated that lanes 1 and 19 in panel B Also, photo credits were unintentionally on page 35 and the photos on page 37.
were positive controls ~LOV-infected tomato omiRed from some photographs in the same
tissue.) It should have stated that lanes 18 and issue: We also wish to thank Robe~ Washino
I9 were positive controls. Jack Kelly Clark: all photos on pages 4, 5, and Joe Morse who se~ed as guest editor

The caption at the top of page 26 in,r- 6, 13, 14, 15, 16, 17, 25, 44, 46 and the back co-chai~ for the March-Aprilissue.-Ed.
rectly stated: "Citrus tristeza virus is not a sed- cover.

:::-’,Diviston 0IAgtI~ItUre and Natural Resou~oes,"Uni- ’ ~e~ire Slgn~tur~:ahd c~rd e~ira~on date. [ibra~ ~(0r, national 0rigin,rB]igiS~ ~eX~ dI~abili~s ~ge,
: :.versi~ ~ Calif0rnia,.~ I~ ~ Frad~inZ~.~6t~ Bd0r, O~k- ¯ subsc~pt on~ ~re’ peel siDgle ~py.ptice $3. For a medical gondition (~cer:~lated), an6est~,msfi-
:,:::l~,cA94607-5~o~eiep~on~:~(5iO)~87~o~: c~g~ of~add~es~sen~old label.or subsc~i~iod ~J S~tus, �~tizen~ip; sexsal orientation, or.stataS

~ ~:~M~!ed.~periddic~Is-pestage ra~s~at:.O~nd, .~ ~.nd~ber~ A~JCl@S~P~b[ished herein ~ybe repr~nted~ a~.a ~ie~amLgra:V~te~n ~i’.~ecial
,~;cAa6dat~ti6nal ma~Itngoffioes. P0stm~te{k provide~ flo adve~sementlor:a o0mmerciapmduot .vetera~ " " ~ : :..~: .;~.-~;~: .....
::~Se~d ~ge ~~dd~ ~r~ 3~9" to caiiform~ .is~.~!led 0r im~n~dL Ple~ �~editO~fomia " Inquiries regarding th6 Ufi~versi~s no~di~Grim:.
¯ ’ ::~d~#ure.~t ihe.abbve ~dd~eSS; (JSSN g008~0~5). ~i~ulture, UniverSity 0f California. NO endorse: Jna~ion poti~i~s m~y be.direCted to~he Aft r~ative

~SUBSCRPTIQN RA~ES~ .Free.upon reqUest:in . ¯ m~t of produ~ d~ed in ~c es is intended. ’:. Act~on~irec~o~, ~i~ePsi~ ~ ~tifom a’, ~dou tu~e ¯¯ -.U:S~ $~ ~e~dy 0utsid~ th~ U.S. (check 0r lmePna- ~e Unlvers tY of Ca f0r~i~ifi &cooPdanCe with an~~tu~ Resow~s :~t ~’~ F;anklin ~ 6thtiod~l:Money Q~er in:.O.S., funds payable to UC apptJCab~ Federal ~nd ~ate ’~aw ~ university Floor, O~an~ GA.94607-5200 (510) 987~0096.
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. | n 1955, the .Los Angeles county :Board :~f Superwsors
| notedin Crop Acreage Trends for LoSAi!gefes Qour~ty. :

"Conversion of agricultural land to u:rb~6: uses Will n6t
stop.in Southern california unless the ir~ia~6
tion stops or is appreciably reduced:. ~ ....:~’=i.Areas ..........
banization .is onl~ begin~!~g tna~ywisl~ to ~ive agi~id~:~u~:a( .i
zoning carefu!consideration..."

’1’ was’0n the ......
¯ verge of a.preCipitoUs decline. Between 1.950 and 1993,
banization in combinat o.n With market forces reduced Cali-
fo.rniafarmland by ’almost one:quarter, frSni 38mil ionto 29

.... :. ~’.?.::=i ¯ ..": ".:-:::=-.: ;~i-!million acres.
In recent decades, Californians have a~ttempted to Slow

the conversion ’of farmland and :natural :!~68~tl~roi~Jgi4.’= :~

means sudh atthe W iamson Act (1965),;the Local
F0rmation .CommiSsions (1963), :t~e Agi;i~ult~Jrai :.Agency

f~ndi~tewa~’dShip p~ogram (i995)~ and l~d-t~usti. : :’
though .the prinCiple of "highest and best:.use" of ]and, .(the
most lucrative use.possible) is the
approach to lanai L~se: ~Jther ways to value?land:are: increas
ingty appreciatedby Californians
resource, open space, or reci-ea~iondl ami~efiity::Read o~ ....
tor .a discussion of the pressures on:far~l&nd; and S’ome ....

.._?Editor " i ....
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Statewide farmland
protection is fragmented,
limited
Steve Sanders

- Fueled by a search for affordable a net increase of 6 million resi~
:. land to house 600,000 new Califor- dents in the next 10 years

nia residents each year, conver- (Helm 1997) -- more people
sion of farmland to development with a growing demand for in traditionally pro-growth Contra Costa
has proceeded at a rapid pace ~a~ ~evelop~e~L ~e~ Ca]~- County, 5,330 homes were planned for
since 1950. The impact of growth fornia ~ ill-prepared to manage the Tassajara Valley. Under pressure from

and development on open space impacts of another burst of rapid community ~sidents opposed to urban
sprawl, developers withdrew their pro-

and agricuHural land is a critical growth, posal in May.
issue for a very simple reason: Perl~aps no component of ~he state’s

the areas best suited for cropland economy is at greater risk from

~ those favored by good weather, growth than is agric~ture. FarMand THE LARGER COLLECTION.. -:..:’~,.....
has been converted to development at The adicles in this issue are condensedflat terrain and access to water ~
a rapid clip. As urbanizatlon proceeds, ;from several a~icles in .h£ upcoming

are .also the areas most in demand major conflic~ arise. For ex~ple, the -.boo~, ~a/ifomiaFak~d an~urb~n
for new homes and businesses, ff demands of-a growing urban popula- Pressures: S~tewide ah~ReglOnal

spectives, to be pub~iSMa by the UO Ag.meaningful farmland protection is tion and economy, coupled wi~h a be- dCqltUml issues ~ente~ l~!6f this.year.tO be enacted, California’s farm lated effort to reverse decades of eco- MedV~tz.and A Soko o~.h~ve ed ted thecommunity itself must become logical decIine in the state’s rivers, book, and its d~erse authors include
more united and aggressive, form- lakes and wetlands, has pIaced an farm Operators; citizen a~Mtists,. plan-

ning expels and UC faculty~ing a broad coalition with water enormous strain on scarce water sup- "
suppliers, environmentalists, local plies, creating pressure to divert water .............papers and an introduction. AS wolf.as
officials, and business and com- from farms in order to serve cities and expande~ vefsi6ns of.th6fivepapers
munity leaders, the environment (Goldman 1991, and t~e sidebar on popUla~i0n trends

Reisner 1997). this issue of California Agkicu/tum, the
larger ~ ection wi ~ includ~ Studies ofCalifornia’s population increased at

a record-setth~g pace in the 1980s, California’s growth tey(1)farmland; ~2) agricelturalP°litiCSandin theCentral val-.l~.~se trends
grow~g 25% in one decade. The Ca~fornia’s farmlands face five over time; (3) the polit!~ 0[ farmland
state’s Depa~ment of Finance expects major ~hreats related to growth, protectio~ iq Napa and M~fin counties:

The loss of agricultural land. From and: (4)Urbanizationan~n~tural re-
sour~s in the no~hern SecramentoThe Discovery Bay development and golf the early 1970s tl~ough the present, Va~ley.course abut Delta farmland; the state has between 50,000 and 100,000 acres of To order the fo~hco~ng book. :callrecently created the Delta Protection Corn- ¯

mission to stem farmland loss. Photo by Iand were estimated to be urbanized Sandy Fisher at (530) 752-t 520. .
Jack Kelly Clark. an~ualiy in the state (N[sbet 1993, .... .~" " " "

CALIFORNIA AGRICULTURE, MAY-JUNE 1998

E--01 7525
E-017525



scapes it is common to see one-acre, livered to the fields rises while the reli-
two-acre, and five-acre "ranchettes" ability of receiving ful! water delivery
where residents may keep horses, a allotments declines. Cities can pay the
few farm animals or a small farm plot.price, especially when water is scarce,
This pattern of deveIopment accom- and spread it over their large rate-payer
modates people who seek a rural base. Farmers, quite often, cannot.
lifestyie but derive most of their in- Public works paving the way for
come and social connections from urbanization. Growth tends to follow
nearby towns and cities, the facilities available to service it

In the Centra! Valley, it is esti- (Misczynski 1987). The mere existencesa, ~                                   mated that over 400,000 acres of    of a major public facility with

.~ land have been designated forunaltocated capacity such as a free-s,.~c
!!i~: iii.:ii!~ rural residential uses, such

way, water system or sewer system
~i;.:~N,, as ranchettes (American tends to act as a magnet for new devel-
" ~:~!ii... "~ Farmland Trust 1989).opment. Hence, large freeway inter-

~ These patterns are changes in rural or low-density subur-
~;i: d% ’ ~~ ",.\ also becoming ban areas accessible to existing urban

~ High q,,alit~ and ~’~ " " ~’-\. increasingly centers become nodes for new "edgehigh development                                                                                  City"
~ High quality and ¯ SanS,mardino "( common . office parks and subdivisions,

low development
’~ll~ ~.:.:

"~ in the in- whether there was ever a plan or in-
~ Federal lands ~q::~ ....... ~-~ land areas tent to urbanize the area.

~:~ - of South- In essence, public decisions on the~ Urban areas
~, ern Catifor- size, character and location of major

~ Other "~ nia and the public facilities become a major deter-
- pastoral areas minant of future patterns of urban de-

"~~ \ along the velopment. Because the potential im-dmerican Farmland Trust
coast, pacts of these decisions on agricuItural

This map highlights geographic areas using As more people land are too often not understood or
two threshold tests that define the impor- are introduced into an area, the con- not considered by public officials, the
tance and vulnerability of the land: flicts between residents and the reali- !ong~term viability of the agricultural
¯ High quaiiW farmland is that which in ties of farm life, with its noise, odors economy is placed at risk.1992 had relatively large amounts of prime
farmland or specialty crop land. and chemicals, increase. Farm prac- The very high initia! cost of provid-
¯ High development areas are those that tices become more controversial and ing such facilities often forces the ur-
experienced relatively rapid development rest.ricted. Land costs may rise, as thebanization of the area, in order to pro-
between 1982 and 1992.
¯ Other areas are those that do not meet underlying value begins to reflect the vide the underlying economic value to
the two threshold tests, and that are neither higher return of developed uses, fos- pay for the facilities. This is especially
federal lands nor urban areas, ter~ng yet more land conversion, true given current practices to pay for

Water tu~ of war. There is general infrastructure through assessment dis-
consensus that California has moved tricts, development fees and other

Grossi 1993). Much of this develop- from an era of water development to value-capture mechanisms rather than
ment occurred on cropl.and (see one of water management (Goldmangeneral public revenues (Misezynski
sidebar, p. 8). 1991, Reisner 1997). While some incre-1987, 1992).

In the 1960s, 1970s and early 1980s,mental increases in supply and con- Fiscal pressures for farmland con-
most of the new development took veyance facilities can be made, the wa-version. California allocates.property
place near the coast. In response, ter system we have in place today is and sales tax revenue back to the local
many agricultural enterprises fled thethe basic system we will have for the jurisdictions where they originate. " ....
coast for the Chino Hills, Imperial, foreseeable future. Since these revenues are not allocated
Riverside and San Bernardino corm- The result is a three-way tug of waron a per capita basis, they may bear
ties, and the great Central Valley. between agriculture, urban centers little or no relationship to the costs of
Now, each of these areas is among theand the environment for California’s providing needed services and facili-
fastest-growing regions in the state,. limited supply of water. As new waterties to accommodate development.
and California agriculture literally hasstorage and conveyance facilities are The state has made matters worse by
nowhere else to go (Helm 1997). built, old water supply contracts are shifting a large and growing share of

The "rurbanization" of the work- renegotiated, and maintenance costs local property taxes from cities, coun-
ing landscape, tn many rural land- mount, the average cost of water de- ties and special districts to schools
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(that share is now about $3.5 billion
annually) -- thereby relieving the
state’s General Fund of a large portion ¯
of its obligation to f~nd education as
mandated under Proposition 98.

Local communities have used many
strategies to respond to this dilemma,
including a growing use of develop-
ment fees, ballot measures to override
tax and spending caps, and most im-
portantly, competition for revenue-
producing development. Counties
and cities compete in an increasingly
desperate effort to attract revenue-
producing development with tow sew-
vice needs, such as auto malls and big-
box retailers, while avoiding land uses
that create ongoing costs for expensive "
public services, particularly housing
affordable to middle-income or lower-Farmers rely on an abundant supply of reasonably priced water. However, the average
income families, cost of water delivered to fields is rising while the reliability of receiving water declines.

Above, a concrete irrigation ditch near Winters in Yolo County.
This "fiscalization of land use"

(Misczynski 1987) affects agriculture
adversely in three ways. First, cities State policy responses throughout the state for these
push to include large swaths of agri- State policies for agriculture, open programs.
cultural land in their spheres of influ- space and natural systems stress con- While some iand trusts, such as
ence (the area expected to eventually servation. These policies can and do those operating in Matin, Sonoma
be incorporated within the city limits) conflict with one another -- such as re-and Napa counties, have been success-
so that they may be annexed in the fu-strictions on farming practices to pro- ful in protecting locally important ag-
ture. This signals the market to raise tect endangered species, or diversionricultural areas, land trusts to date
land prices in anticipation of develop-of water to farms that cause fisheries have had only a minor impact on
ment, shifting the economic calculus to decline precipitously, statewide farmland conversion. Well
away from long-term agricultural use Program responsibilities to carry below 1% of California land is in pub-
(see p. 23). Secondly, as areas on the out farmland preservation policies arelic or private land trusts, and a small
urban fringe are developed, farmlandsdivided among local communities (seefraction of that is agricultural land.
are assessed part of the cost of infra- p. 17 ) and the state. State responsibili- Tax relief for agricultural property
structure. This happens through ris- ties focus on data, review of local ac- is provided through the Williamson
ing property taxes (due to higher tions and funding for conservation Act, which assesses property taxes at a
land values) and through assess- programs. Local agencies are much reduced rate on land which owners
ments to pay for new infrastructure, more powerful, with direct authority pledge to retain in agricultural use
All add to the economic pressure forto make land-use decisions and pri- for 10 years. The rate reflects the
conversion, mary responsibility for implementingIand’s value for farming rather than

Finally, counties, which are usuallyspecific resource conservation projectsdevelopment.
the units of government most protec- and programs. While the WiIIiamson Act provides
tive of farmland, feel obliged to en- a useful tool to encourage long-term
gage in the development game as wellCalifornia’s farmland protection agricultural use of the land and dis-
if only to preclude cities from captur- Direct land conservation is carriedcourage leap-frog and remote devel-
ing the economic windfalls (such as out primarily through local and re- opment, the program appears to have
sales and propery taxes) while shiftinggionaI agricultural land trusts (see had only a marginal success in stem-
the burdens (such as traffic and cost ofp. 27). These trusts can purchase ruing the conversion of the most vul-
infrastructure) to others. As a conse- land outright, but more commonly nerable farmland to urban uses. Farm-
quence, the commitment of county acquire easements to preclude devel-ers may use the 10-year period to
leaders to agricultural protection opment on agricultural land. Propo-transition out of farming and into de-
weakens over time as new areas of thesition 70 of i988 provided state bondvelopment, and much of the acreage
county are opened to development, funding to a number of land trusts enrolled in the program is remote
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Urban growth squeezes agriculture
Albert G. :Medvitz

-A century ago, the state was popu~    average y~ar!ygrowth has exceededWorld War II to 350 crop and livestock
lated by:l million Californians :- ¯ ::.- 3:36% per year. Even when growthcommodities by 1996.
about the same number who no~z stowed:during the recession of the Despite increasing production, mar-
attend the Rose Bowl Parade everyearly 1990s, Catiformas £astes grow-kets changed such that the value of the
i Jan. 1. : " : .... ~ng.c0unties topped the growth rate ofstate’s agricultural production expert-

.... Today’s state p0pUlaiion is 33 most countries in the world (table 1). enced an extended decline after I975, if
tim~s greater. The Department of" In recent decades, urban growth figures are adjusted for inflation. In corn
Finance recently reported a 1..8% in,has led to farmland losses and chang-stant 1992 dollars, the 1975 value of pro-
Crease fo~ the year ending July: 1997ing. economics for a number of farms,duction was $25 billion and the 1993
:~.~74,000"ffiCre ~ecple. The num- According to U.S. Bureau of the Con- value of production was $18 bi!lion. Pro-
bers signaled a resurgenc~ of net’~’ sue figures, [he s~ate lost close to 9 rail-duction value has shown an upward
~igrati0h. and.~ continuing high’i: " l~oii.:ahresof~fmiai~d bct~;~en i950 trend in the past 5 years.
rate of natural increase: ’The same and. 1993, a decline of almost 25%,
figures Showed :that all but four from :aboUt 38 million to 29 million What lies ahead ?
counties grew, and Monterey and acres. As Ca!tfornia’s population con~ More recently, population has
San Bonito counties tied for the tinues to grow, so will urban land. By spread over the Tehachapis south of
State’s highest growth, at 4.9%. 2100~ if current land-use patterns don’tBakersfield and over .the coastal

Rapid:growth isa century-long change, Urban land in California couldranges into the fertile Central Valley.
trend in California (fig. 1)..Since theoccupy one-fl~rd of the state more This time agriculture has nowhere to
time of the Gold Rush, California’sarea than is currently occupied by go. The children .of dairy, farmers who

" .i agridulmre, sold their San.Bernadino operations
..... " ’ ......... ’"= " and resettled.in the Central Valley

Forthe first half of this century, ents had, because additional dahy land
i.::~ ~:^.~.I :farms and farmland increased along is ~ot readily ayaitable in the state. Relo-

¯-.::g~owt~ ~u~d .... " " :~: :=with California!.s popu!ation gro~th.
~:.~; ¯ . / But after 1950, the trend reversed. As
8 .... : population increased further, farm- TABLE 1. Five-year average of population
:3 1 : growth rates of selected countries, California

~:. ~;
land declined (fig. 2). Urban popula- and selected California counties, 1990-1995
tions moved into the agricultural mid~

3:36%lysar*          coastal valleys of Ventura and Imperial 4.4" Orange 2.0

aS0 : i8~0’ i~20 ...... i~Se " 1~80 " :.: Monterey and San Luis Obispo and the Madera 3.5 India 1.9
.... ..... ¯ Y~xponent|at pop~tation curvecalculated asPopulation = .fertile valleys east, aorfi~ and south of Peru 3,3 San Bernadtno 1.9

¯ " P6~ulatiohi~l1860X~:~p(kt}w~erek=:0336andt=time ° Saudi Arabia 3.0 Haiti 1.8
: . : in years since1860.    ¯ . " .. .: . .... ¯ ...’::::.. San Francisco, dramatically transform-
.......... ~~ ¯ ...." ........’ .......... ......i ..................’ ing the landscape. Aerial photographs Kenya 2.8 California 1.4: =FJg:i. calif0rniap0pdiati6n ~f0wth;¯ " ..... ’

Nigeria 2.9 Brazil 1.6

1860-1990. (see. p. 9) show the consequences of this Afghanistan 2.8 Santa Ctar~ 1.3
...... - ............. Riverside 2.8 Argentina 1.2

increase to the present. Farmland       Fresno     ~,3      Switzerland    1.0

: .:1 :~ ~NZ : ::.: ::!. ::-.:..’ ;~~ IIby massive irrigation: pro’ectsj such̄ StanislausECuad°r2.02"1 GreatRussiaBritain 0.10"3
2:i:~0 ~ i i astheCentra[ValIey Project, which al-Mexico 2.0 Italy 0.1

0 s ~o ~s ~o z~ ~o as          gated agriculture into otherwise arid     * California and county rates, shown in blue, are
Popu|at|6n ......... mean yeady rates calculated for 1990-1995, They

- (millions} grazing lands in the Southern San are somewhat less than 1980-1990 averages and

Fig. 2. Number of farms and land in Joaquin Valley. Gt0wers continued to are based on Department of Finance estimates
rather than US census counts,

.farms versus population, 1910 to 1992. adopt new ~echnolo~:ies and crops, t country estimates are 1990-1995 averages from
Source: U.S. Census Bureau, Censuses and further diversified, expanding the Wortd Bank’s World Population Projections:
Of Agrlcuffure. - ........... ..........from:.200 commodities at the end of ~994-95.
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ca[ing orchards is no longer simple be-
cause there is less easily irrigated fiat from the urban edge

land. where development

....... In addition, there are no more mas-pressures -- and the

sive irrigation p~ojects to turn deserts benefits of the program

into fertile plains. Finally, urban popu-- are greatest.

lations now wish to preserve iand- Constraints on incor-

..... scape for .aesthetic and recreational potation and annexation

~]. purposes, as wel! as to enhance habitatof farmland are con-

i~:~:i! for native Creatures, purposes which tained in the Cortese-

may not be compatible With produc- Knox Act and other

tive agriculture, state laws. Many poli-

We are not yet close to losing the cies are directly and in-

state’s agricultural productivity. With directly related to land
a $24.5 billion farmgate value in 1996,conservation, including

agriculture remains a vital indust!;y, an explicit directive to

and with 68% of its production ex- protect farmland from Above, Santa Clara County in 1950 is
ported (55% to other states), agricul- unwarranted conversion, mainly fruit and nut orchards and a few

ture isan .important economic con- These general state row crops. Below, in !980, the same land
is covered by the rapidly growing suburbs~

.tributor to local, state and national policies are overseen bv of San Jose.
.... economies. Local Agency Formation

.... But we are faced with the prospectCommmsions (LAFCOs)
" of huge dislocations and managementin each county, com-

~’~i~ dilemmas. For instance,.agricultural posed of city, county

employment remains critical to the and public members.
economies of certain regions, most no-However, LAFCOs have
tably the San Joaquin Valley, where no direct authority over
farm-related industries.directly em- land use. and cannot

ploy 8.5% of the total employees in alloverride city or county

economic sectors. Central Valley farm-decisions regarding de-

land is the target of much pla~med velopment applications.

population growth. If current trends Also, LAFCOs rarely re-

continue, almost one,third of its irri- ject an annexation or in-

iiil gated cropland could be urbanized bycorporation proposal

2040 (see map, p. 20). How do we ac-championed by a local

commodate new pe0p!~ in agricultural community based on its

areas and maintain our productivity? impacts on farmland,

How do we plan and manage for a fu-and become mired in

ture with many more people making controversy when they

increasing and conflicting demands ondo act to protect agricul-

the state’s land resources? turaI land. The California Environmental Qual-
If agriculture is to have a long-term Agriculture is typically included in ity Act (CEQA) is perhaps the pre-

future in this state, we must acqulre.a the local general plan, in either the eminent state environmental statute in

better understanding of local land-usestate-mandated land use or open spacethe nation. However, the act has sev-

decision-making, as well as how, whenelements, or an optionat agricultural eral weaknesses when it comes to pro-
and where the state’s population is eiement. However, state law does nottecting farmland. Farmland conver-
growing, and itsagricultural impacts, impose any meaningful substantive re-sion per se is not considered a

On!y then can we provide research- quirements that local governments ac-"significant enviro~tmental impact"
based information that will enable.lo- tually protect or preserve agricultural under CEQA. As a consequence, many
calities to make effective decisions con- land in the face of development pres- farmland conversion actions escape

cerning this important resource, sures. Instead, California’s strong tra-environmentaI scrutiny altogether.

;;
dition of local home rule grants indi- Even when significantly adverse farm-

iii’: A:G; Medvi~z, a rancher in Solano vidual cities and counties wide land impacts are identified, lead agen-
County, has an Ed.D. degree from discretion over land use and devetop- cies are free to approve a project by

" Harvard University in Administration, ment decisions, which they often exer-making a finding that the benefits of

Planning and Social Policy. cise to allow the conversion of farm- the project outweigh the impacts, or by
land to urban uses. deciding that alternatives to the project

ii-.
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$24.5 billion agricultural talist coalitions over farmland protec-
economy -- the land it- tion, even where common interests
self -- why isn’t state may mfite these two constituencies.
government doing more Urban and suburban families in
to ensure a stronger and search of affordable housing are the
more effective state driving force that fuels farmland con-
farmland protection version. While polls show that many
policy? One key expla- city residents support saving farmland
nation is that the forces for the greenspace that open land-
committed to farmland scapes provide, ci.ty dwellers are often
protection are too weak, unprepared for the realities of living
fragmented, and iso- next door to a farm. Once they move
lated to secure sufficient in next to farming operations -- unless
political support for the there is a "right to farm" ordinance --
enactment and effective such residents may file nuisance corn-
implementation of plaints about the noise, odors and

....... meaningful farmland other consequences of living on the
protection programs, ag-urban edge, further pressuring

Perhaps most impor- farmers to get out and sell the land for
tantty, the agricultural development. Often suburban com-

ii:’i community itself is split, munity activists use "environmental"
’:"~ While groups such as the arguments to battle higher-density
~~~?’ American Farmland housing and mixed-use developments,
~’.’.i’.~ Trust and the California thereby perpetuating low-density
!!!!!: ~. Farm Bureau Federationsprawl land-use patterns that consume
:!!!!~ ~ promote agricultural more farmland.

iiii ~ protection, individual Finally, urban water suppliers have
county farm bureaus a direct interest in expanding the sup-

..il and commodity groups ply of water available to serve grow-

....... .... " " are often divided. Many ing cities. Acquiring water from agri-
In 1986 San Mateo County voters ap- farmers and their heirs culture in many cases is the path ofproved a ballot measure to protect their
coast, including local farms, from see the land as their greatest asset, andleast resistance.

....... development, are loath to give up the potential ben- Conclusions
~’:~.~.ii efits of converting the land for devei-

or mitigation measures intended to opment. Lac ~king a unified voice, agri- For meaningful farmland protection
iiiii! lessen the impact are "infeasible." culture is often in a weak position to to be enacted in California, the farm

Perhaps the state decisions most pro-advocate strong farmland protection community itself must be more united
~ foundly affecting farmland are those measures at the state level, and aggressive in advocating for pro-

i that impact the location, pace and tim- Second!y, the economic and politi- tection. In this, the work of the Ameri-
ing of suburban and rural developmentcal power of the land development in-can Farmland Trust, individual county
and, with it, the pressure for farmland dustry is formidable. Large sectors of farm bureaus, and articulate leader-
conversion. Such decisions concern wa-the building industry have come to ship within the California Farm Bu-

~:::~ ter supply, water quality, freeway rely on the economic return that ac- reau Federation and other statewide
routes, university campus and state crues from purchasing farmland agricultural associations is critical.

iiiii: prison locations, priorities for school cheaply and then persuading local of- There are reasons to be cautiously
~ construction and renovation, and flood ficials to change the allowable uses. optimistic that a statewide coalition to

protection, among other issues. Environmentalists are often at oddsprotect farmIand couid emerge in
For the most part, these decisions with the farm industry in California. California.

are made in an uncoordinated mannerFights over water for farms versus wa- In an effort to build consensus, Cen-
that lacks a unifying vision or compre-ter for fish and wildlife have been es- traI Valley growers and industry rep-
hensive approach to planning and de-pecially bitter, protracted and divisive,resentatives have recently formed the
velopment. Disputes over agricultural runoff, pes-Agricultural Task Force, which has de-

ticide use and agricultural burning veloped a package of policy positions
iii The politics of farmland protection only add to the animosity and distrust,on farmland and related issues.

i Given the serious threatsto the fun-These conflicts make it extremely diffi- Urban water interests could find
damental underpinning of California’scult to establish farmer-environmen- value in an approach that would guar-
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antee a reliable water supply to both
cities and farms, in return for farmers
agreeing not to develop their land.

Local officials and businesses could
benefit from efforts that combined
farmland protection with incentives
for infiJ_l development and redevelop-
ment in existing urban areas, if they
were coupled with fiscal reforms to
compensate for the loss of tax receipts
and to ease the competition with other
communities over the revenues from

~ new development.
~. However, only modest and incre-i~ ~:

mental change is likely unless there is

iii! ~.. new political leadership in Sacramento
iii. ~: that is willing to tackle the economic, so- As cities expand, urban residents are coming into closer contact with agriculture, as

ciaI and environmental consequences of shown here near Modesto.
!i rapid farmland conversion in the face of
!i the determined opposition of most of arise    on theConflicts

iiii
S. Sanders fs Director of the California Fu- Urban fri nge
promoting sustainable land use in Califor-
nia. From 1988 to 1998 he zoas staff consult-Mary E. Handel
ant in the California Legislature, most re-

....~~: cently Chief of Staff to Assemblymember

~: i
Michael Sweeney (D-Hayward). The frequent expansion of The conflict between urban and ag-

urban edges presents a chal- ~L ricultural land uses is intensified
~ lenge for California agriculture by the frequent expansion of urban

ii References as the state’s rich farmland edges into farmland. These unstable
~ ~: American Farmland Trust. 1989. Risks, base is consumed by nonfarm urban edges cause problems because
i=.= ~..: Challenges and Opportunities: Agriculture, development. Some issues of urban residents and farmers have dif-
i!~ !~ Resources and Growth in a Changing Central conflict emerge as a part of the ferent perspectives on the purpose or!: i; Valley. San Francisco, CA.
if Goldman G. 1991. State agricultural struggle for limited resources value of farmland. Approaches to re-
i~: policy. In: John J. Kiflin, ed., California Policy while others are related to the ducing this conflict ~nclude establish-

i! Choices, Vo!. 7. Los Angeles/Sacramento: proximity of urban development ing firm urban-growth boundaries and
!:

School of Public Administration, University ofSouthern California. p183-97, and agriculture. Other conflicts better buffers to separate urban and

ii Grossi RE. "A Plan to Halt Loss of State’s reflect the urban resident’s and agricultural land uses, eliminating in-
;~. -. Farmland," San Francisco Chronicle, June farmer’s different perspectives compatible uses in agricuIturaI zones,

12, 1993. and increasing the nonfarm public’s
:,. i: Helm M. 1997. Which c~unties are pro- on the purpose or value of
: ~ jected for the most growth?" Sacramento: De- farmland, Local governments

understanding of farm management
: ~:’ practices. These findings are from amographic Research Unit, California Depart- need to establish firm urban-ment of Finance. study of urban/agricultural conflict

Misc, zynski D. 1987. "The fiscalization of growth boundaries, create buff- and specific approaches that local gov-!! iil land use." In: John J. Kiriin, ed., California ers between agriculture and ernments have taken to reduce or,. ~ Policy Choices, Vol. 3. Los Angeles/Sacra- urban land uses, and zone to::: !i mento: School of Public Administration, Univer- eliminate the conflict in 16 California
sity of Southern California. p. 73-105. eliminate incompatible land counties and several cities therein

ii Nisbet B. 1993. Conserving the land that uses in agricultural areas. For (Handel 1994).
ii feeds us." 139=53. in: Tim Palmer, ed., its part, the agricultural com- California is the nation’s leadingCalifornia’s Threatened Environment: Restor-

i iI: ing the Dream. Planning and Conservation munity needs to educate the agricultural producer and most
..... ~ League Foundation. urban public to help them un- populous state at 33.2 million and~ ~ Reisner M. 1997. Water Policy and Farm- derstand why particular farm growing. Adding more than half a; ~: land Protection: A New Approach to Saving

Cafifornia’s Best Agricultural Lands. American management practices are million people to the state each year
~ Farmland Trust, Washington, D.C. necessary, increases the pressure daily for ur-
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general plans of most agricultural
i .~ i"i " ! ::. ~ ~i~i:.!:::,::::i~i~:~:;~:~:~,ii:~i:, !.:=~,:-:. :: .!. ".......... ¯ : .............- ¯ .........~ ................................... ......- . -. .... counties allow nonagricultural uses on

~!ili~:~~: :::!:;i’::~::~i~: ’ ::: ::~ : : ’ ." : .:ii:..:!i :::: ~;:. .:::~.i’:!":i; ... : ii~;,ii!ii:,::~ ,! :!:?ii:.~ii:..;ii.::i !::.:i i-,! :; ,.: i~.:.i;:.::i : .:.. :: :; ......farmland including golf courses, recre-
.:,:.(:~.:: ...~.... :. " ........ , ,:: ::. - : :: : : v. ::’:.:i~..:::: :.’..:;"::i..: -: :’..~, ; ."::::’ :: .....

.’:’! i! !i:::ii~.::i::::::i:i"... :.:::~ . :.: :~ ::: .!!!~:!!:.;~i .:. :.:.-:i;::::i’::!:!i.!:i:::::-!-.:.:i:;..i ::: !-i:’ i:::. :::i::..:, ::..:. : ational facilities, bed-and-breakfast
.. ............. .......... ................: inns, churches, schools and daycare

centers. Besides creating conflicts with
adjacent farmers, such incompatible
uses can create new centers of devel-
opment, making them an even greater
threat to agriculture than the expan-
sion of cities and unincorporated
communities.

When urban development meets
farmland, both urban residents and
farmers suffer inconveniences. How-
ever, the fact that farmers suffer incon-
veniences is often forgotten by city
pIanners, who give priority to the im-
mediate comfort of the urban resident.

~ The urban perspective

iil; ~    ~ Urban edge residents commonly
.... Intruding urban residents have created new problems for farmers. Above, vandals complain about agricultural pesticide

caused over $80,000 in damage to three new cotton planters at a farm in Fresno County. use. Neighbors adjacent to farmland
The resultant delay in planting also cost this Rlverdale grower $150,000 in yield losses, fear that the pesticides used in agricul-

ture put them at risk for chronic health
ban development on and adjacent toproblems. They do not trust the
farmland, farmer’s judgment regarding pesticide

Expanding city edges are a hot spotuse and usually do not know what
for urban/agricultura! conflict becausechemical is being applied or for what
many of California’s cities are sur- reasons.
rounded by farmland and few have Urban edge residents also corn-
firm urban-growth boundaries. These monly complain about agriculturalLEASH LAW unstable urban edges create an atmo-noise. Most people think of the coun-
sphere of impermanence for Californiatr)~ide as a peaceful alternative to
farmers: those not directly adjacent toloud cities. Their expectations are shat-

~
cities today may find themselves theretered when the neighboring farmer de-
tomorrow. When farmers near the stroys the peace and quiet of the coun-
edge begin waiting for their time to t~,, for example, by machine harvesting
sell out, they no longer have an in- at night. Urban residents are particu-
centive to invest in new farm equip- larty disturbed when farmers use air-
ment or tong-term crops, or to adoptcraft because besides being noisy, air
long-term production management applications heighten concerns over
techniques, chemical use.

~ The edges of unincorporated corn- Likewise, odors do not meet urban
munities are also hot spots for urban/residents’ expectations of rural living.

~ agricultural conflict. The pressure to Neighbors complain about odors from
create commercial centers in unincor-plant decay and dairy, poultry or
porated areas continues to increase asother livestock operations. Livestock

Ranchers are wary of dogs that run loose counties seek ways to generate more operations often also generate com-
because some have maimed and killed revenues in the post-Proposition 13 plaints about flies.
livestock, era, which cut property tax yields for Urban residents also complain

local governments, about the dust generated by disking,
The third hot spot for urban/agri- mowing or harvesting. Dust is an in-

cultural conftict is incompatible uses trusion on their quality of I~fe and in
on land zoned for agriculture. The many cases may threaten their health.
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As subdivisions spring up around farmland, growers are forced to change their prac-
tices, such as curtailing aerial pesticide sprays.

SimiIarly, agricultural burning can de-name can provide a haven for pests. Inment is not under lock and key, and
stroy an otherwise clear day. addition, packs of dogs from neigh- any equipment left in the field at the

Finally, urban residents complain boring subdivisions sometimes harassend of a day’s work becomes a target
about slow farm equipment that cattle or sheep, for theft and vandalism. In livestock
blocks the flow of traffic. To many ur- While urban residents are impatientcountry fences may be cut and gates
ban residents, the least the farmer with slow farm machinery on roads, left open, allowing cattle or sheep to
could do is use the roadway only dur-the increased traffic that accompanies escape. Fencing to deter trespassers is
ing noncommute hours, urban expansion also causes problemscostly and makes it difficult to maneu-

for farmers. Trying to merge large ver equipment and move crops out of
The farm perspective equipment onto a busy roadway can fields (California Department of Con-

Growers often resent the sudden in-be difficult and dangerous, servation 1991).
trusion of urban residents who create A chief concern of landowners is in-
the need for special management prac-creased trespassing and the corre- Influences on the conflict
tices that may result in loss of crop sponding increased liability. As more A crop’s layout influences both the
productivity and add time, cost and people move into rural areas, or- level of inconvenience to nearby resi-
labor. For example, pesticides that chards, grazing lands and reservoirs dents and the grower’s ability to adapt
were used in the past may be prohib- become enticing recreation iands, to farming restrictions caused by ur-
ited and application by aircraft may be According to a Kern Count}: ban encroachment. For example, while
eliminated. Farmers also resent noisegrower, "I used to let people picnic onthe best direction for planting crop
and odor complaints. They wonder my property. Families from Los Ange-rows is likely to depend on sun expo-
why urban residents move to an agri-les County would drive here to spendsure and drainage, raising crops in
cultural area if they don’t like the noisesan afternoon in the country, until one rows that parallel the urban edge will
and odors associated with farming, visitor broke his arm and sued me forbe more conve~tient if the agricultural

While urban residents complain $10,000. Now I have to chase people commissioner decides that the rows
about domestic flies, midges, mosqui-off my proper~ because the liability isnear the edge should not be sprayed.
toes and other pests from farmlands, too great. Today a farmer could lose Then only the few rows near the edge
farmers complain about pests from ur-everything in one lawsuit." will need special treatment, perhaps
ban areas. For example, when subdivi- An increase in urban residents alsoby hand. But if the rows run perpen-
sions replace an orchard, any token brings an increase in theft, vandalismdicular to the edge, the grower will be
trees left to justify the subdivision’s and litter on farms. Most farm equip- required to drive the tractor and spray
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pressing more .passiVe views than
others about future events and un-
sympathetic:to planningandregula~
tory actions that restrict landowner
options. Some participants in this
category hoped to sell their property

~ for development, although the

~ dominant sentiment was more
A~i~6~’6~6~|ewof ~h~ S~i~6n~i~il~. ~ ~’~t, h6u,~- ~. concerned with the inevitability of
ing development next to a Suisun Valley walnut ~ urbanization and opposition~ to
orchard. ....... " " ....... " " ..... ~ " ’ "~

:, : ...;. :vv " ~:"~ ... .... ’ re uJation
................ . - =::=, .....;.... ...;::.:;. " ’iii". . i i... ........... i ........ The0thert~o-thirds~fthefocus- ’eWs in the Suisun valley ........... g,oup par iap nts dis  =,ed "

’ ..... general app~o~i~hes to protecting the
- : -.-.valley~s rural and agricultural char-

Rural dwellers divided on how to acteristics:enhancingthe.profitabit-
. ’..- ... : ..... : . ... ....... ity :of local farming, and imposing

head off urbanization additional land~usecontrols.

........ The participants suggested sev-
.... . -: .:. =.::~:.:.: ::.. -: :, eral waysof rtiaking local farming

Maw Handel ~ " AI Sokolow ........
more profitable: direct marketing o£

.... farm produc~):,plant[ng higher value
. ,.:. ...... .. :- . ¯ .. crops,creating incentives to attract

The Suisun Valley in Solano County iS:. Organized ar~�I Carri6d out by a re-young peopie into loca! farming -
one of California~s most visible illus- - search team from UC Cooperative Ex-such as technical assistance- and
trations of Competing land uses at the tension, in cooperation with Solano ensuring water supply at affordable
rural-urban frontier. This 10,000-acre County government. Organizers Of theprices.
area Of small farms, rural homes andproject and authors of the report are Suggested land-use approaches
wooded hills is aprimetarget ~or ur- Larry:Clement, CE director in Solanoincluded gloving permanent status to
ban development, due to .its attractiveCounty; A1 Sokolow and Joan Wright, Measure A (a Solano County policy
amenities and proximity.t0millions ofCE speci~ilists on the :Dax(is campus;that limits de~10pment outside Cit-
metropolitan residentsl Located along-and tfinning�0nsttltant Mary HandeI ies), zoning f~r]arg6r parcels(the
side Interstate 80 and adjacent to the Overwhelrrfingly, focus:group par- current minimum is 40 acres), pur-
rapidly growing city of Fairfield, the ticipants liked living and. farming in Chasing conservation easements on
Suisun.ValIey lies dire~tly i~ the path the area and preferred to maintain ~tsfarmland, creating a preservationist
of intense urban pressure, rural characteristics: Yet, mindful of coalition, limiting theextensionof
.~: :H0~ do.local ............people viewthe pros- thepressu~es.0f urbanization from thepublic services tothe areaiandes-
pects.of.tirbanizationof the vaIley? adjacent city of Fairfield and the ~abIishing an urban growth strategy
And what do they think shouldbe . nearby Bay Area, more than half saw for Fairfield thatlimitsa~tnexation
done about it, if anything? substantia!, urbanization as inevitable.and produceshigher municipal

St~ch questions guided a series of While some referred to expected re-densities.
focus-group interviews conducted in ductionsin the quality of life, such as Copies Of ";Suisun Valley and.the
late 1995 with 65 local residents; most’ increased congestion on local roads, Future: Focus Group Views of
of.them Suisun Valley landowners: most discussion about the impacts of Farming, Rural Character and Ur-
The project was planned as an infor- urbanization deaIt with impacts on theban Growth" are available from the
mationa! contribution to furtherciti- . economic viability of local farming. UC Cooperative Extension Officein
z̄en and local government deliberation Asto.what, ifanything, to do to Solano County (Fairfield), (707) 421-
about.the future of the valley. It was head off the expected changes, resi- 6790.
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ii:~: " rig down each row and turn off the
.... ¯ spray machine before reaching each

i end. This wastes time and fuel run-
. ning the tractor where the spray rig

can’t be engaged.
California’s rapid conversion of

farmland to houses usually brings an
urban population that is generations
removed from the farm. These new
residents do not understand California
agriculture and their attitudes about
farming do not include tolerance of
the inconveniences that come from
normal farm practices.

As one agricultural commissioner

i! noted, "They see blossoms and fields

ill of mustard in the early spring and as-

ili " sume that this is what rural living is
il~, . all about, but as summer approaches
iiiiI,. after they’ve moved into their new The bucolic scenery may draw people to rural areas, but they are not always enamored
ii~ " homes, the noise, dust and smells with the sounds and smells associated with livestock.
:.. : drive them crazy."
~’ " But urban attitudes toward farm

i!. operations are not always negative, strict nonfarm uses from invading         Because open space is so desirable,
::. Three cities in this study -- Delano, California’s agricultural areas. Reduc-houses on the edge next to agriculture¯ Woodland and Petaluma -- show thating the urban/agricultura! conflict willare often more expensive than houses

the rate and pattern of growth within require that local governments and surrounded by more houses. Ironi-
¯ : cities influence the urban attitude to- perlzaps the state government becomecally, the urban edge’s high property

ward adjacent farmland. For example,more involved with growth manage- value may make the residents there
i the Woodland Edges Project found ment issues, more sensitive to inconveniences
¯ that many of the residents of this Yolo caused by agriculture. Edge residents

ii~I :.i County city have lived there a long The value of farmland accepted the high home price in ex-
il. time (43% had lived there for more Another major cause of the urban/ change for peaceful rural living, but
:: " than 25 years), and they generally ex- agricultural conflict comes from the the adjacent farmer erodes the value of
¯ .i. pect that there will be some nuisancesdifferent viewpoints on the purpose orthe investment with noise, smells and
. in a farming community, value of farmland. City and county pesticides. The risk of losing an invest-
. Similarly, a city official from decision-makers often view farmland ment may explain why edge neighbors

Petaluma in Sonoma County reportedas a provider of open space or as a will fight the farmer with a lawsuit if
ii !: that few citizens there complain aboutland bank for future urban expansion,necessary.
¯ . agricultural practices because most Urban residents often view farmland Farmland is also viewed by some
¯ people realize they live in a farm corn-as a place for idyllic country living. Tocities and counties as a convenient

munity. "Agriculture is an important the farmer, however, farmland pro- way to hold land until the time for ur-
:. part of the economy here," he said. vides the means for making a living, ban deveIopment. Most city planners
:. One of the reasons so many residents Several city and county general recognize the convenience of keeping

understand the city’s tie to agricultureplans promote agricultural land as anland in large parcels (agricultural par-
may be that growth has been limited open-space buffer between one corn- cels are usually 40 acres or more) at
since the early 1970s, when Petaluma munity and another, between residen-the city’s edge so the land can some

.. became the first community in the na-tial and industrial uses, and betweenday be developed without existing¯ tion to estab~sh an urban limit line airports and residential uses. Logan structures blocking logical street,
ānd limit the number of permits for and Molotch note that California has sewer and water extensions.
development projects, some of the most productive farmland Farmers have been fighting the

.. " Cities like Petaluma are the excep- in the world, but when urbanization open space notion for some time. To
i: ’ lion, however. Most local governmentsthreatens that farmland, the public is the farmer, agricultural land is a re-
i~: lack urban growth boundaries to stabi-concerned about losing open space source for producing goods to sell. If a
i~ - lize the edge between urban and agri-rather than productivity (Logan and farmer can’t make a reasonable living
~"i cultural areas. They lack policies to re- Molotch 1987). from this working landscape, it may
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nonfarm values prevalent in the Several farm organizations already
general public because only 2% dedicate time and money to this task,
of California’s population is di- and some farmers are developing their

~ii: rectly involved in food and fiber own education programs by holding
production. However, viewing tours and field days at their farms and
agriculture as an industry ranches. A few farm operators provide

. would make it easier for local information to urban neighbors by
planners and decMon-makers towalking Lhe neighborhoods to inform
advocate land-use decisions andresidents of various management prac-

..... other measures that will help re-tices associated with their particular
~’~ duce the urban/agricultural agricultural operations.

conflict. Reducing the urban/agricultural

!!!i Local governments need to conflict will help us meet the challenge
.... establish firm urban growth of maintaining our world-class agri-

boundaries. Every time the ur- culture in a state with a population
ban edge moves, new farmers growing faster than many Third
are suddenly faced with the World countries.
same problems of farming next

iii: to the edge. Their frustration M.E. Handel is a Land-Use Consultant
eventually leads to a desire to specializing in urban/agricuiture interface

!!!:
~ sell out to development and the issues, based in Napa.
-" cycle continues. Conversely,

The general plans of most agricultural firm urban growth boundaries Referencescounties allow nonagricultural uses on clearly distinguish land for urban de-
Bryant OR, Johnston TRR. 1992. Agricul-

offarmland’stockton;SUChsuchaS thlSusesdrivtngcan createrangecon-n°rthveIopment from ]and for agriculture. ~t ture in the City’s Countrysi~le. London:
flicts with adjacent farmers, helps remove expectations of buying Belhaven Press.

"cheap" farmland for urban develop- California Department of Conservation.
merit. Conservation easements are a 1991 The Impacts of Farmland Conversion in

California. Prepared by Jones & St.ekes, As-
be converted to other uses including useful tool to help compensate the sociates, Inc., Sacramento.
more urban development, farmers at the edge. Carter HO, Nuckton CF, eds. 1990.

As several authors warn, "it]here is Loca! governments also need to es-California’s Central Valley--Confluence of

no such thing as farmland without tablish appropriate buffers between Change. University of California Agricultural
Issues Center.

farmers. If nonfarmers are to enjoy thea~ricul~ure and urban land uses, and Handel ME. 1994. Conflicts and Solutions
amenities of a working rural land- to clean up their general plans and When Agricultural Land Meets Urban Devel-
scape, then they must either learn to zoning ordinances to eliminate incom-opment. Master of Science Thesis, University

of California, Davis.tolerate farming practices or else settlepatible land uses in agricultural areas. Lapping MB, Daniels TL, Keller JW. 1989.
at a distance from farm operations. For example, because local govern- Rural Planning and Development in the
The friction between farmers and ments allow houses on agricultural United States. New York and London: The
nonfarmers involves a dash of prop- parcels, the potential for conflict is Guilford Press.

Lockeretz W. ed. 1987. Sustaining Agri-
erty rights that cannot be resolved in much greater when smaller agricu]- culture Near Cities. Ankeny, Iowa: Soil and
the marketplace. Instead, legislative tural parcels are created. Water Conservation Society.
bodies and the courts must act as ref- For its part, the agricultural corn- Logan JR, Molotch HL. 1987. Urban For-

erees" (Lapping et aI. 1989). munity needs to make friends with thetunes. University of California Press.
Nelson AC. 1986, Using Land Markets to

While farmers have helped changeurban public to help them understandEvaluate Urban Containment Programs. J
some general plans to recognize agri-why particular farm management American Planning Association 52 (2): 156-71.

Tulare County Rural Valley Lands Plan.culture as an industry instead of sire- practices are necessary. Why, for ex-
Amendment 86 - 09.ply open space, the concept of separat-ample, do wind machines need to op- University of California Agricultural Issues

ing residential development from the erate at 3 o’clock in the morning? WhyCenter. 1996. Farmers and Neighbors: Land
industry of agriculture is only begin- do growers have to harvest at night? Use~ Pesticides, & Other Issues.
ning to be recognized by some local Why does rice need to be seeded with University of California Agricultural ~ssues

Center. Keeping the valley green: A public
governments as a legitimate concern, an airplane? Education efforts can helppolicy challenge. Cal Ag 45 (3): 10-4.

urban populations understand the in- Woodland Edges Project. Unpublished pa-
Reducing the conflict dustrial nature of farmland so their ex- pers, t992, involved faculty from the Depart-

ment of Environmental Design, Applied Be-The decisions of appointed and pectations of living in the country havioral Sciences, and Agronomy and Range
elected local officiaIs often reflect ttte aren’t contrary to reality. Sciences, University of California, Davis.
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North Bay leads Central North Bayresidentsaremoreactivethan
. Central Valley residents in protecting their

farmland. One reason may be that farm-

V iley in protecting farmland be finite, with most of it contained within
small, green valleys ringed by soft hills,
whereas farmland in most of the Central
Valley (below) seems to stretch endlesslyo

Alvin D. S0kolow

i. In a comparison of four counties The 17-county Central Valley is the
!. in the San Francisco North Bay ~L most productive and diverse farm-
i area with seven Central Valley ing region in the world, growing more

counties, researchers found that than 250 commodities. Stretching al-
the coastal jurisdictions are more most 400 miles from north to south,
aggressive in limiting the conver- the Central Valley has !4.5 million
sion of farmland to urban uses acres of farmland and accounts for
and preserving open space. The two-thirds of California’s total agricu]-

North Bay counties make more rural market value, which was $24.5
use of innovative programs ~ pri- billion in t996. By contrast, the nh~e-

madly the acquisition of conser- county San Francisco Bay Area has
only roughly one-seventh as many ag-ration easements on farmland by ricuitural acres and generated onlynonprofit land trusts and local one-eighteenth as much in farm mar-governments, but also the adop- ket value in 1995. Even so, a numbertion of growth boundaries. Local of Bay Area counties are more active

political variations account for     than the Central Valley jurisdictions,
much of these regional policy dif- and they lead the state’s efforts to pro-
ferences. Especially notable is the tect farmland.
greater mobilization of conserva- We compared four northern Bay
tion coalitions, including the more Area counties (Matin, Napa, So|ano
extensive use of the ballot box to and Sonoma) with seven Central Val-
protect open space, in the North ley counties (Fresno, Kern~ San
Bay than in the Central Valley. Joaquin, Stanislaus, Surfer, Tulare and
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I
Four North Bay counties
1995 population (est.) 1.2 million
Increase 1980-95 41.9% .... I

~ 1960-96 137.8%

Total farmland acres,1992 1.2 million
% of total land area 48.2% Population and farmland limitations and minimum parceI sizes.Cropland acres, 1992 423,500

Since World War II Call- == Williamson Act Contracts: The Act
Change in total farmland
acres, 1959-92 -28.5% fornia has had a pattern of is a voluntary program in which farm-

population increase and land owners forego development in
Bay farmland decrease, but these trends return for reduced property taxes un-

began earlier in ~he North Bay than inder 10-year renewable contracts.
the Central Valley. Between I959 and[] Right to Farm Ordinances: Prospec-
1980, North Bay counties experiencedtive home buyers in agricultural areas
sharp population increases (67.6%) must be notified of the negative effects

and farmland losses (26.0%). Sinceof nearby farming operations.
1980, North Bay rates of both ¯ CEQA Review: This environmental

~
population growth and farm- impact review is required for develop-

iiiil Seven Central Valley counties ~. land loss have slowed (figs. 2 ment proposals.

iill 1995 population (est.) 2.9 million

~-~N __~

and 3). In contrast, the seven ¯ LAFCO Review: Local agency for-
Increase 1980-95 58.3% Central Valley counties had mation commissions in each county

relat~vely low rates of popula- approve municipal annexations and
Total farmland acres,1992 8.3 million
% of total land area 55.0% lion growth (38.8%) and farm- establish city spheres of influence for
Cropland acres, 1992 4.4 million land loss (8.2%) between 1959 long-term expansion.Change in total farmland

..... a~ree, t959-~2 -10.8% and 1980. In the 15 years after 1980,
sou,co,: us c..=u, o~ ~opu~t~o., us con .... ~ ~,~t~,~ however, population growth in the While the 11 counties we studied

seven counties accelerated (58.3%) anduse all or most of the standard mea-
Fig. 1. Four North Bay and seven Central the rate of farmland loss increased sures listed above, North Bay countiesValley counties sampled.

(about !0%). are also more likely to adopt other
policy techniques that promise more

Yolo) (fig. 1), and found that the NorthFarmland protection policy permanent protection of farmland. In
Bay communities are more aggressive To protect farmland, North Bay andparticular, all four counties have pro-
than those in the Central Valley in Central Valley counties apply a set of grams (operated by land trusts or local
adopting innovative policies designed land-use and related tools that state governments) that acquire conserva-
both to arrest the conversion of farm- law makes available to all city and lion easements on farmland, thus pre-
land to urban uses, and to preserve county governments (Sokolow and ver~ting the urbanization of such par-
open space. Spezia 1993). Most of these tools are cels. Bay Area counties also have

We drew from two studies: the firstgeneric regulatory and planning. relatively firm Iimits on the location of
involved a review of farmland and mechanisms designed for managing urban development, expressed in gen-
open space policies.in the four North urban growth. These are the most eral plans and the standards applied
Bay counties (Handel and Sokolow widely used: by LAFCOs to annexations and sphere
1995), and the second was a broad ex-̄ City and County General Plans: of influence revisions. Urban limit
amination of farmland policy in the They usually outline farmland protec- lines are a popular technique, espe-
Central Valley, supported in large part t~on obiectives, cially in Sonoma County where most
by the California Policy Seminar of the ¯ Agricultural Zoning: This specifies cities have recently adopted such
University of California (Sokolow 1997).land-use restrictions such as homesiteboundaries through the ballot box.

11.0 -1
~10.5

3 - ~ 10.0 | Central Valley counties

=~ 2.5-
~’~ ¢o

~1.~- ~
~ North Bay counties~ ~ 1.8~-~

1960 1970 1980 1990 1995 1959     1964    1969    1974     1978    1982     ~987    1992

Fig. 2. Population trends in North Bay and sample Central Valley Fig. 3. Farmland trends in North Bay and sample Central Valley
counties, 1960-1995. Source: US Census of Population counties, 1959-1992. Source: US Census of Agriculture
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Bay Area counties are also more Most are located be-
likely to designate large rural areas fortween the cities of
agricultural and other open space put-Davis and Wood-
poses. For example, in 1973 Marin land and were ac-
County identified and continues to quired as mitigation
protect an inland rural corridor for ag-for the toss of other
ricultural and municipal watershed farmland through
uses (Faber 1994) and in 1968 Napa development in
placed most of its grape-growing val-Davis. In 1996 a
tey into an agricultural preserve 1,000-acre easement
(Eisele 1994). on productive farm-

Conservation easements acquired land along Inter-
in the past 20 years in the four North state 80 was created
Bay counties preserve more than by the western
60,000 acres of farmland and other Solano County cities
open space (Handel and Sokotow of Dixon and
1995). The easements essentially pro-Vacaville to serve as
tect land from urbanization for perpe-an open space
tuity and are typically created either buffer between the
through purchase or donation of the two.
development rights by nonprofit land

Central Valleytrusts or local governments (for a com-
prehensive review of California land variations
trusts, see page 27). While the con-

Sonoma County’s program is the trasts between the
most ambitious in California and cur-Bay Area and the
rently the most active local effort in Central Valley are
the nation. In 1990 voters approved a striking, there are
quarter-cent sales tax for a 20-year pe-also significant dif-
riod to fund the purchase of easementsferences in the ways Many Sonoma County cities have voted to
and established the Sonoma County local governments in the Central Val-adopt urban limit lines to protect vineyards
Agricultural Preservation and Open ley deal with the pressures of urban- and other farmland from urbanization.

iill Space District t° carry °ut the Pr°" izati°n °rt farmland"

gram. The tax generates a.lmost $10 Concentrating growth in dries. A in its foothills, where relatively poor
million a year, sufficient to acquire major difference concerns the ap- soils are prevalent.
several thousand acres of easements proach of county governments tO the County-city agreements. Four of
annually, location of urban development, espe- the Central Valley counties -- Fresno,

An older program in adjoining cially in relation to farmland in the un-Stanislaus, Tulare and Yolo -- back.up
Marin Cotmty, the nonprofit Marin incorporated areas they control. Threetheir growth location policies with re-
Agricultural Land Trust (MALT), has of ~he Central Valley cotmties studiedferral agreements with their cities.
accumulated over 25,000 acres in ease-(Kern, San Joaquin and Sutter) are These agreements allow a city to con-
ments since its founding in 1980. relatively tolerant of development in trol developments proposed for the

In contrast, conservation easementstheir areas, including large-lot rural unincorporated fringes near its bor-
are relatively rare in the Central Val- residences. The other four counties ders. Generally this means giving the
ley, where they are viewed cautiouslystudied (Fresno, Stanislaus, Tulare andcity the option of annexing the prop-
due to their permanent nature. We es-Yolo) have firm policies that direct erty, applying city standards in antici-
timate that the entire 18-county regiongrowth to cities (table 1). They do not patton of future development, or
contains only 3,000 to 4’000 acres of entirely disallow development in un- merely advising the county on appro-
farmland in easements, although this incorporated areas, encouraging priate actions.
preservation method is used more growth in existing small population These referral agreements are given
widely for wetlands and habitat pro- centers. Distinctions also are made be-teeth in Fresno, Stanlslaus and Yolo
tecfion. Interest in this compensatory tween the more "productive" prime orcounties by revenue-sharing agree-
technique is growing in the Central irrigated cropland and other agricul- ments with their cities. The product of
Valley, however. Since 1995, the Yolotural lands, primarily grazing and dry-tough negotiations, these arrange-
Land Trust has acquired easements onland crop acres. Tulare County, for ex-ments allow the counties to share in
six farm parcels, totaling 538 acres, ample, encourages new developmentmunicipal revenues (including sales
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Central Valley Central Valley Urbanization ~,,,,, , ,,, .
Urbanization in 1993 in 2040 w/Current Trends

Over the years, the Tulare point sys-
tem has clearly reduced the volume of
conversion proposals within unincor-
porated areas: from 1986 to 1993 the
county received only 30 conversion
proposals concerning a total of only
353 acres with less than 200 acres re-
zoned for development. During the
same period, the adjacent counties of
Kern and Fresno each rezoned sev-
eraI thousand acres of farmland for
development.

Urban mobilization and ballot box

More than simply the result of the
acts of elected officials and their bu-
reaucracies, farmland protection po!i-
cies reflect the extent of citizen mobili-
zation and electoral change. Variations
in local political scenarios in fact help
explain the policy differences between
the North Bay and Centra! Valley
counties.

In the North Bay, advocacy of
strong farmland and open space poli-
cies in the years since World War II

~ originated primarily among urban
~. residents, many of whom are rela-
~. L~E~a tively affluent and conservation-
~ v.~,,, W ’~’~’~ minded (Handel and Sokolow 1995). A
~" i ~.n~-’,~=.~.~ common rallying point for conserva-

i ~,=~,- tion advocates in all four North Bay
Projected urban expansion on irrigated cropland in the Central Valley. counties has been the perceived threat

of continued population influx out-Retired urban and environmental planner Rudolph Platzek has estimated that, if current
growth rates continue, the Valley’s population will nearly triple between 1993 and 2040, ward from San Francisco and other
rising to about 15 million. Sources: Irrigated cropland information from California De- core cities of the Bay Area. Such per-
partment of Water Resources Bulletin 160-83. Urban expansion areas from Alternative ceptions are more recent in the Cen-
Futures for California’s Central Valley, Bob Grunwald, September 1993. tra! Valley and so far have not gener-

ated the same level of conservation
taxes, hotel taxes, redevelopment rev-cording to 13 factors, including soil ca-advocacy.
enues and increased property taxes) inpability for crop production, parcel The most important vehicle that
return for not opposing city annex- size and access to urban services. De-North Bay conservationists have used
ation and referring fringe develop- pending on the cumulative number ofto limit growth is the ballot box. Be-
ment proposals to the cities, points, a proposa! may be rejected out-sides electing conservation-minded

Unique policy. Tulare County has aright, automatically approved for re- candidates to county boards of super-
~nique policy that stands out as a rela-zoning, or subject to the discretion of visors, voters enacted open-space mea-
tively serious effort to control farm- the board of supervisors, sures through initiatives and refer-
land conversions. It is the only local Adopted as part of the general planenda. Beginning in the early 1970s,
government in Ca!Lfornia that regu- in the early 1970s, the Tulare Rural each of the four counties adopted ma-
larly applies a precise set of standardsValley Lands policy offers a degree ofjor farmland-protection and growth-
to reviewing proposed farmland con- quantitative objectivity that contrasts limiting policies that originated with
versions. Under Tulare’s Rural Valleywith the usual subjective processes by voter-approved ballot box measures
Lands policy, each parcel proposed forwhich governing boards and planning (table 2).
rezoning within the county’s western commissions generally make decisions Central Valley counties, by contrast,
third or valley portion is evaluated ac-about farmland conversion proposals, generally lack such voter-approved
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TABLE 1:"Farmland policy emph:ases by seven central Vaile~ coun~:~0ver~mer~ts

iiiii; :;:    policies (Glickfetd and Levine 1992). InFresno County
¯ fact, only three of the Cen~aJ Valley Dir~�~ u[ban d~ve!0pment:to cities. Limit ~ral.r~idential developmem to par~Is outside nonpdme ~ricul-

counties s~udied have had growth- rural areas. ...... " ..........
. :;;;:’.z::v..~ . :.:: ..:, .....: ........... ¯. ~ " ¯ :.-"~’ ¯ ¯ ’ " " 7

control proposals on their count~ide Ke~6 County ~ ....... . " " .... " : " :~ ’ ;~’.~::’= :- ."~ .~ "
ballots since the 1970s ~d aIt were de- As ~:re~ourc~.t~beprotecte~,-farmland is given approximately equal Weight to oll.~d, minerals:

:.... : 9~]~:~efft in.:bni~f~0f~ied~eas to provide a range of h0USiqg ~opti6n~.. Empha~ ~ 0n landowneW prop-~ rested. And ~o Central Valley commu- e~y r~hts. ......... ............... .. :
: ~ . niW has yet offered its voters a tax in .... .-. :. ~ ....... ..... . ............ ., ..................

crease proposal for acquir~g           s~;5~q~ta,c6~,~ ........ .............. " " " :’ :: " ..... " " ~:’. ~::: ’: ~~ ~’ :’:"~’.~;, :: ~ ~"-~:: ~ -:~’
Jobs and hous~ng-0u~eighfarmland protect on as planning goals~ a diminished ¢c~_~omic rol~ fo~ local agri:~: agricultural easements or other open cultUre.is projected for the future. No firm p01icy for dire~ng ~rban growth t0 Cities."Allow "ural residential

.... :; space, such as were adopted in -de~e~0pm66t. : " ~ " ’:.: ~ ’-~" . : , ...... ",7;~~" ~ ........ ..:."

The Cen~al VaIIey lacks a regional Dir~:urban de~el6pmeht t0 citie~ an~ to remote areas away from productive soils 6n vai=ey tiOo~. ~ow
...... conservation organ~a~ion like the Bay velo~m~ i6~~f~as ~th public infrastru~ure no~ of Modesto. Li~it

Area’s Greenbelt ~iance and few of    ei~865~~; ........ " ..... .......... - " -
its counties have local environmental
groups active on land-use issues. Two
exceptions are worfl~ noting. In Y~lo

citi~. Emphasis on landoWners’. prope~y :~ight~. ~n~eased interes[ ~ow i~ farmla~d.protection.
,.,,:;~.,:..:Z~ - ,:.. ,.;~: ..... ,.~ ..... .. :.. .;:."." :".’ ’:". ’.":.. " ~~. : ~:=:~ " : : ’=,".:~ ¯ -.

County. the Yolano ~apter of the SI- ~U~;h6h6@ ~~ ;:: ’;~ ~ -:, :~ =:~’ ; -=--:~ ’:"-=~:~ ::~:~:":~~-~:~:’-~;"~:~::~::’:::~:~~.
erra Club operates ~n unusual coopera- F~l~ahd pr0~i6fi:i~ t~ ~fin~lpai tand~u~e pd0ri~y. ~ire~ u~ah deveJ6pmen~ i6-~ies:and t0 le~;~oduc2

Ji~.~Oil~ in I~bthil{s~ ~imi[ r~ral ~esi~ential developmentin u~i~rporated va~iey a~as.tion with ~he local farm bureau ~o de- ::.,:= =~::~:,,~;,: =:~,. :.: :,: ,,~;,,. 9 :~ :,~=. ;-.: ~,:: .: ::?~- .: ,;-.~..: .: .....,..~=:.: .::.:,:..,.; ~:;.:;.,..:.~ .:: ::..::. ,:..:.,:;.;:-;::,:,,?:.:;,~;., ..;;.:~;:;~....~..;-:..,.....-::~
velop mitigation policies for fa~and -y:6i~’�0,:n~. ::~: ~: :.’1: ~:: ~; :.:;~ ’ ~ ~~ ~. ;: ".~ :"~. ~.: .~.~..~ 9:~:~ :~ ~ ::,::::~:. ,‘~ ~;~:~-~..~:. =::,~;, :: ~:.~:;~.,~,:,:: ::.~:.:.:~..~ ~::,

F~fand pr6te~io~:.an~ 6~:~a4e pre~e@a~i0h iS’.the~ ~ihc~a] ladd:~=~ pd0flty; Direct-Urbanization toconve#sion$ and imp~ove the county’s ~tt6~ all6W Some deVeIopme~tIn:unt~c0mbrat4d �0mmun~ties with e~nomic pote~tlaLLimit.seVe~61y
.... adm~tration of the WitIiamson Act. re~sJ~eati~l.~eVelopment.elsewhere and primarily ~0 farm family me~e~ :and e~q=~ees: . ,

~ San Joaquin County, the Land Utili-
zation AIIiance (an organization of

so~#;Gea~a~ah language, intem(ews, ne~spa~ef~ceo~b~ .~ ". ~’. " ~. :~:,~=~;~ ...~ ~ :.~.~’:.~-.

. small farmers and enviro~en~alis~s)
~equenfly criticizes coun~ and city :::;~:=::"~ ’ :-".:~:. ::~" : :.:. ~:=:~ " " " :’ " . ..... .~ ’= ,? :~: :.;,’; ~:~:~:~;~: ~: , :; ’~.~~’:;:?~?~:":;
growth policies. " ~ ~ ~~lan=~’~61~i4d"~easur4s on h6hdtyWide balio~ ini06r N0~6 B~yc~Uniles:,i:g72~g6

Farm Bureau influence
~arin ........ " : " :".~. : :::

Local chapters of the California N6~6mber ~972 ....Mea~b~A:P~O~e~Y ~x foropens~a~e~di¢triCt~6gra~: : ’:"": ..... P~S~=3

Farm Bureau Federa~on and other ag-
June 1992 Measure A:.Pa~celta~ t~ fund open space ao9uisitions Defeated/61%

ahd farmland easements                       " : .:~:.~ ’
ricuItural organ~ations are the most . . :;:..;:.7... .....,.: :;... ,.. :.: . :.: .. ~ ..,:.: ::~;:~.L:.:     app~)

" " influential private ~teres~ in initiat- N~embe~ 1-9~2 ......Me~bf~B~.Re~u~re h0Udt~d6:~tei6::~V~ ~af~ "= ........ DefeateW37.2%
to urban use(initiatiVe) ....... ~:~

h~g new lapland policies in the Con- November.1996 Me~feA~:Qua~er-Cent sales tax to fun~ parks and Defeated/57:5%
; tral V~ey. Local farm bureaus insti- .,~op~n spa~ea~uisition .......... ’ ......... ¯ :; ..........(req, 2/3
’ : gated the right-to-farm ordinances Nape . ......
=.

~
adopted by six of the seven Central November 1980.’ . Measure A: Li~i~ residential development in.Uni~�0~6rate~ Passed

~: Vatley co~ties in the late 1980s and .~.. .... : " :area~ t~ 1%.annual popu ation growth (initiative)
:’ November 1990 Measure.J: Retains agricultural des g~ations in ~iSting _ passe~63~%

early 1990s. -.:~ ....... ::.. ,. geh6t~ plan t~rough 2920and ~quires pop~la~ ~ote"to ................ ~ni~atiV6)
~ ~e farm bureaus are the pr~cipai . deve~o~i~ ~hese a~s ~ ...... ........ .~ :~.: ~":. : .~..~;:: . .... ~:

advocates for fad]and protection in November 1992 geashm N: creates ~gi0nal.Open Spa~ DistriCt: ............. " ....
: Measure O: Qua~er-~n~ sales ~ ~or distd~ programs " Defeate~29%

Tulare ~d Yolo counties, which not (b0thinitiatives) ........ . ........
coincidentally have the strongest March .1996      MeasumW: Developer-initiated approval for large re~idefi~i~[’~’ " " D~f4~t6d~’6.3%

~
’

fa#m]a~d pPo~ec~o~ p~ogr~s i~ ~he " ~:: ........ develo~ment~voter approval req~red ~nder Measure J. (ini~atiVe)
Selene

Central VaUey. Both fl~e Tu]are and June 1984       Measure A: Prohibi~ targe-sca e :residential development in Passed!50.3%
’ Yule Farm Bureaus reguIarly monitor -~ ~ :: ~nincor~6r~ted areas (i,~ti~tiV~

.:~j .::..
county planning and land-use dec!- N~ember ~ 984 Measure C: Estab ishes .agricultural production zones and Ca ls for an Defeated/35%
sions. The T~are Farm Bureau has - ..... ea~ment purchase progr~ (initiative)
pushed county officials to refine the November1990 Measure A: Organ zes Agricultural Presewation and Open Space Passe~70%

Distri~ (initiative) .. ¯ " " ¯ .... ¯ . ~.. : "~novative Rural Valley Lands Plan Measure C: Qua~er-~nt sales tax increase to fund easement Passed~55%
(which uses the point system to evatu- a~uisitions 0f distd~:0nitiat[ve}
ate rezoning proposals) and has March 1996 ~easure D: Creates 20-year urban gro~h b0unda~ P~se~70%

worked with LAFCO to es~blish . - ....." " .......................... " ’ .... " "
May not ,nclude all ~unt~,Oe ballot proposals during ~he period., and does not in~iude c~ty ~easures.

firmer standards for ci~ annexation source: Newspaper accounts.
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mate the conversion of more than a
million acres of Central Valley farm-
land by 2040 under current land-use
trends (American Farmland Trust.
1995). Local governments there cer-
tainly are familiar with the range of

................................ policy options for farmland protection;
some have adopted far-reaching poll-
cies and often reject specific develop-
ment proposal~ that threaten agricul-
lure. Whether they can be pushed
further in this direction by local cir-
cumstances is the critical question for
the future of California agriculture. No
other areas of the state can support the
large-scale farm production that
would be displaced by extensive ur-
banization in the Central Valley.

~ A.D. Sokolow is Public Policy Specialist,

In the Central Valley, an estimated 400,000 acres have been designated for rural Human & Community Developme~t, UC
residential uses, much of that for large-lot ranchettes. Davis.
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While North Bay communities havebreezes. Farmland in most of the .Cen- Sokolow AD. 1993. State Rules and the
County-City Arena: Competition for Land and

been more aggressive about preserv-tral Valley suffers aesthetically by Taxes in California’s Central Valley. Publius:
ing farmland in the face of rapid ur- comparison -- seemingly endless agri-The Journal of Federalism 23 (Winter): 53-69.
banization, it is doubtful that policy cultural acres stretch to the horizon, Sokolow AD. 1997. Farmland Policy in
lessons from this region can be trans-baked into yellow and brown hues by California’s Central Valley: State, County,

and City Roles, CPS brief, Vol 9 (October),
lated easily and quickIy into effective the summer sun. California Policy Seminar, University of
programs in the Central Valley. One It would be erroneous, however, to California.
reason is that the inland counties gen-picture Central Valley communities as Sokolow AD, Spezia J. 1992. Farmland

Protection Policy. John J. Kirlin, ed., Califor-erally lack an engaged and organizedinsensitive to the farmland conversionnia Policy Choices, Vol. 8. Los Angeles/Sac-
conservation constituency that pro- problem. Many residents of the regionramento: School of Public Administration,
motes successful ballot box measuresare aware of the projections that esti- University of Southern California. p. 151-68.
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Above, Oxnard’s urban expansion is generating pressure to al-
low development of the area’s greenbelts. Right, by contrast, citi-
zens in San Buenaventura (the city of Ventura) passed an initia-
tive stating that agricultural zoning can be changed only with
voter approval. This cut flower farm thrives near the city’s edge.

Permissive growth policies may encourage
speculative investment in farmland
Michal C. Moore

Agricultural land is at risk in much for parcels. In theory, greenbelts, the the local economy annually. Each of

of California, especially near the Williamson Act and spheres of influ- the five major cities in the county

boundaries of rapidly growing ence protect agricultural land, some- (Camarillo, Fillmore, Oxnard, Santa

communities. A study of five cit- times in perpetuity. But a permissive Paula and Ventura) is essentially sur-

ies in Ventura County, which is approach toward development has en-rounded by agricultural land, and

roughly 60 miles east of Los An- couraged speculators to bid up prices each acknowledges the need to con-

geles, strongly suggests that tra- for "protected" land parcels in some serve this valuable resource.

ditional policies for protecting areas. Land speculators may invest Ventura County is subject to a

farmland may be ineffective, with the expectation of a return in a broad range of development proposals
time period that is shorter than the ex-both because the area is desirable and

These policies exist in tension pected life of the governing land-use because population growth spills over
with tremendous growth pressure plan. The power and preferences of thefrom the Los Angeles area. Between
generated both by local economic urban-conversion land market should 1990 and 1995, the county’s population
development policies and by ur- not be ignored by local planners, and corresponding housing units in-
ban expansion from the Los Ange- The impact of applying permissive creased 1.5% and 1.1%, respectively.
lee region. Development interests growth-control policies on farmland Accommodation of ~he new growth
tend to bid on farmland in areas near the urban edge is illustrated by has typically occurred through annex-
anticipated to be most susceptiblethe Ventura County land markeL afion and developmen~ of agricultural
to changes in land-use regulations, Ventura County has a rapidly increas-land adjacent to cities rather than

ing population as well as some of the through redevelopment of existing ur-

~AThile planners ntight believe that most productive agricultural land in ban areas,
¥ ¥ land market activities will be di-California, if not the world. Ventura The market for land is guided but

rected by farmland preservation poli- County’s microclimate and soils sup- not determified by planning policies,
cies, these policies are not always con-port a diverse range of crops from spe-especially where speculative invest-
sistently applied by individua! cities, cialty fruits and nuts to double- and merits are concerned. Speculation in
And in municipalities that apply triple-row cropped veg6tables. The land parcels is based on expectations
growth-control policies permissively, more than 321,000 acres of farmlandor "hopes" of development opportuni-
land speculators tend to bid up pricescontribute more than $700 million to ties that are not specified in the gen-
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The Value of Agriculture to Ventura County:
An Economic analysis
A Pr0je~;t
The Agricultur~f LandTrust and Ozznsen~anc~/of Yentura County
and
The Calffom|a Coastal Conservancy
S’ponsomd by,"
The Harr~en Trust and the
Dl~lon of Agriculture and Natural Resources
Univens|ty of California

The study area included most of the south portion of Ventura
County. Note the differences between the existing city bound-
aries (brown lines) and the spheres of influence (SOl) boundaries
(red lines).

eral plan and that would typically discourage the
generate higher future returns in the conversion of ag-
form of increased land value. Thus, ricultural land to
land used for agriculture that is not higher-intensity
presently available or zoned for devel-urban uses. In-
opment may still be subject to specula-tensity denotes
t[ve bids designed to capture future higher rent re-
values, turns. In terms of

Land speculation is typically most investment, rest-
prevalent in transitional or edge zonesdential, industrial
such as the urban!rural boundary, and commercial
Speculative sales may invoIve a seriesuses bring higher
of "strategic bids" by development in- rent returns than
terests on those areas anticipated to beagricultural uses.
most susceptible to changes within theThese policies,
controlling land-use regulations or which include
plans. Anticipation of future bids may spheres of influence, are reinforced bySpeculative land purchases are shown in

in turn presage requests for altering the Local Agency Formation Commis-light green. The pattern clearly indicates
that parcels just outside the spheres of in-

the basic municipal Iand-use plans, sion (LAFCO), which has the power tofluence (SOl), the red lines, are assumed
and may even precipitate changes in grant or deny az~nexations to existing to be developable in the future by those
the plans themselves, cities whether or noL proper controls who purchased these parcels. Note also,

To protect farmland, Ventura are maintained for agricuItural land that these speculative parcels lie within a
designated greenbelt, illustrating the inef-

County and each of the incorporated protection. In addition, the county has fectiveness of this zoning.
cities has created zoning designed to created long-term buffers to insulate
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designating greenbelts in coop~ation and va~ in ter~ of absolute distance.
~th cities and by using the The spheres define areas with~ whi~ ~ ~0 ]
Williamson Open Space Act, w~ch re-development and conversion of farm- ’ ~ .........
duces proper~ taxes for farmers who~d is e~ected to occur some day. >~ ~e~ A~l~ ~ ~r~

awa~ outside out of
commit to long-term a~icul~raI use Beyond the sphere bo~da~ farmland
on their properties, is expected to be insulated from devel-F~. ~. Awra~ ot a, ~y ~a~

opment pressure. Intense develop- relationship in dollars per ac~.
Study data ment requests beyond the sphere line ~,,,~ ~,~ ~ ~.~ ~;. ~:..:: ~:~ ~.~ ~.~

This study focused on agricul~al are not typically approved unless (1) ~,,~o~- ......:
land sale prices near Ventura Co~ty’smodification of the sphere bounda~ is o~ ...... : ¯ :~: ................."
five major cities (CamarilIo, Fillmore,approv~ by LAFCO; (2) annexation ~,.~,o - .............
Oxnard, S~ Paula and Ven~a) asto an e~sting city ~ ~ticipated; or (3) Ventura ~
we~ as near five designated greenb~t prying ~ approved. We h~oth- ~u.~- ~
areas. We hypo~esized that prices for es~ that if spheres o~ influence acre- ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
farmland of ,~il~ quality and char- ~y protect fa~d, ~ere shoed be % % % %% "

acterisfics would be higher near corn- little ~fference ~ agricul~aI l~d ~ ~,

m~ifies that apply growth po~cies p~ces reg~ffiess of how ~r the p~ceI ~Fig. 2. M~an per a~re lan~ value within sphere
but outside city boundaries. County land outside

more per~ssivety, even when the from the outer edge of the bo~d~, sphere of influence is the datum.
same po~ too~ are used. However, ~e sphere of influence

To ascer~in whether d~ planning boundaries appear to have been ~ter-santo Paula ~
policies i~uen~ adjacent land mar- preted differently from what planners v,,mor.- ~ ’~~’ "
ket behavior, we correlated land pricesintended. Initially, we established that

oxn~O-.::. :~:~:-:-.~ .~.~:~.;~::.~.~.;~ ¯
with the application of three key plan-~t~n the spheres, the closer a parcel _ ~
~g tooh: sphere of ~uence bound-was to a ci~ ~ Ven~ra Co~, the c~m.r,~o ~ ....

aries, w~ch are eo~o~y applied higher the price (fig. 1). These ex- Ventura ~
and adjudicated by LAFCO; greenbeltpected price ~creaseS indicated that count~- ~
designations entered into by two sphere boundaries artifically ~xtended , ~
neighbor~g dries and the co,W; andthe ~fluence of urban bo~daries, o ~.000 ~o,000 ~.~00

Kanfl prices ($/~cre)
farmland enrollment in the We also compared the value of the
Wiltiamson Act within designated cities’ sphere of ~fluence lands to that Fig. 3. Per acre land prices by city and greatercounty area with sphere of int uence ~iation-
greenbetts, of county ~nd ou~ide the sphere ships.

We s~died 3,000 privately o~ed boundaries. Since planning r~es do
parcels in Ventura Co~ty that were not allow development in un~corpo-
larger than 1 acre and contained pro-rated areas, the low average price per ~,~more
ductive agricul~re. We divided the a~e of county land is assumed to re- Venture
parcels into four categories: parcels ly-flect the true value of land ~ed only -
~g tot~y wit~ ~corporated d~ for agricul~al purposes. The data

sant~ ~au~_

boundaries, parcels with~ adopted show that the average price increase ~r,~o_ :~. :~ .~ : .:::;~::~:..:

spheres of ~uence, parcels outside for sphere of influence land ranged oxn~ :~ ~:: : : : ;:;~: .....
the sphere of influence but within an from nearly 1.5-fold ~ the city of ~ ~

25,000~,000 ~O,000 1 ~,000 20,000

arbitr~ buffer zone of about 1/4 Ven~ra to more than 3.5-fold in Ox- aw~ ~n~
m~e, and p~ce~ ~t~ desi~ated nard compared to land prices outsideFig. 4. Awrage per acre value~ for all
~eenbelts. We also dete~ned the the sphere bo~da~ (fig. 2). The ~gh-greenbelt parcels by city proximity.

parcels" p~ximi~es to sphere of influ-eat sphere of influence land values -
ence boundaries, to ci~ boundaries were in O~ard and Camarffio, the cit- s,nt, ~=u~¢ ~*,~o~

and, when applicable, to greenbelt ies with highest rates of growth and Oxn,r~Ca~ar,=o : ..’ ~=::~ .....’
boundaries, expansion. While the highest v~ues - ~;,.,

tend to occur within sphere bo~d-        w,tur~s=nt= ~ : := ~
Sphere of influence relationships ari~, Oxnard, Camarillo and Ven~ra~.,~ ~e~,~, ~,ee~ ae~t

Acing genera~y as an extension of (w~ch is also growing fast) also have s.nta ~o. v.,.~ : ¯ ::.
the adopted urban ~it line, sphere ofhigher than average prices for farm- , ,
influence boundaries are desired toland outside the~ spheres of i~uence ~ ~% r%
l~it municipal expansion to a zone (fig. 3). ~n~
established by LAFCO to represent 20 ~e difference ~ land prices out- Fig~ 5. Per acre values by greenbelt and by
years of ~re growth. Sphe~ l~t ward from ci~ boundaries showed spatial location.
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Son~ ~aul.- ~ .....’~:~ ies with their location in the greenbelt,as greenbelts, assuming that the
" The values tend to be depressed near-~,more ~ greenbelts are perceived to be rela-

O,.ard" ;~o;~;~ ...... ~ est to the urban area, suggesting theretively permanent so land speculators
- is some influence of urban externali- won’t want to buy either type of prop-

~       =,o.-w..a.,ao. zone (fig. 5) One implication of this is properties should be similar in differ-
a, o.~e~,o,~-: ....~:’ . ~ ~W,,s,~aonA~t

that it may be necessary to provide ent greenbelts as well as at differentareas by comparison ~     ~ ~     ’ ~" ¯ buffer zones between urban expansiondistances from the edge of a given5,000 10,000 15,000 20,000 25 000
Average land values (S/acre) areas and greenbetts to minimize greenbelt.

Fig. 6. Average per acre values in negative externalities such as air pollu- In fact, the results suggest the oppo-
greenbelts by city proximity and tion and vandalism, site, that Williamson Act enrollment
Williamson Act contract. These results show that the market does not protect farmland. We did not

appears to be getting signals that landfind the condition where every prop-
higher land prices for similar types of in certain greenbelts and in certain Io-erty or even the majority of properties
parcels near urban areas with rela- cations within a given greenbelt may within greenbelts were enrolled. There
tively permissive planning policy re- be available for development or otheris a dear price difference between
gimes. Thus, where more permissive use potential beyond strictly agricul- Williamson Act and non-Williamson
planning policies are practiced, the tural uses at some point in the future. Act properties within greenbelts: the
sphere of influence boundary fails to Higher land prices will ultimately price of the latter is higher (fig. 6). In the

. provide a clear signal that develop- translate into lower rent for existing orcase of Oxnard, one of the least restric-
meat opportunities will not be al- future agricultural uses because re- tive cities in terms of planning policy,
lowed beyond the sphere boundary, turns from agricultural production non-Williamson Act properties cost

may not offset increased land costs inmore than twice as much as Williamson
Greenbelt relationships the form of debt payments. Conse- Act properties. This inflation of land

Local governments use greenbelts quently there will be increased pres- value reinforces ~he perception that de-
to buffer agricultural parcels from ur- sure for change of land use classifica- velopment opportunities will occur near
ban conversion. Often defensive in na-tions. In other words, when an Oxnard in the future. These results sug-
ture, greenbelts convey to the market agricultural parcel brings lower rent, gest that the Williamson Act contract
that the public intends this area to re- the landowner is likely to press to does send a dear signal to the market
main in productive agriculture. How- have the parcel rezoned so it can be that these properties are intended for
ever, if greenbelts do indeed protect sold at a profit, long-term agricultural use.
farmland, land prices in different Williamson Act properties in
Ventura County greenbelts should beWilliamson Act and greenbelts greenbelts are priced about the same
similar. However, this is not true in The Williamson Act is a contract ar-regardless of which greenbelt they are
this case: the value of land in rangement with landowners and mu-in or where they are located in a given
greenbelts is higher near cities with nicipal governments designed to offergreenbelt.
more permissive growth policies (fig. 4).tax relief for landowners who commit Enrollment in the Williamson Act
Notably, greenbelt parcels between theto long-term agricultural use on their in the county generally appears to co-
fast-growing cities of Oxnard and properties. The Act is intended to en- incic{e with the perception that plan-
Camarillo cost about three times morecourage landowners to plan for stablening policies will remain in force at
per acre than those near the slower- operations. If the Williamson Act actu-least until the end of the current con-
growing city of Fillmore. This suggestsally does promote stability in agricul- tract period. However, given the rela-
that application of land-use policies turaI operations, three things should tionship of agricultural zoning to con-
for each city are weighed in the con- be true: (1) there should be higher tract enrollment, there appears to be a
text of land market sales rather than rates of Williamson Act contract en- very weak link at best between
the preservation intention of the rollment within greenbeIts, since the Williamson Act enrollment of land and
greenbelt designation. In other words,combination of a tax break and plarmi~ng policies. The strongest motive
the simple designation of greenbelt doesgreenbelt should provide an extra in- for enrolling would seem to be a defen-
not guarantee farmland protection, centive for landowners, by assuring sive statement on the part of the land-

There is more evidence that them that they can farm there for the owners who intend to maintain agricul-
greenbelts do not protect farmland long term; (2) within a greenbelt area, tural uses on their parcels rather than
from speculation. If they did, then par-there should be no significant price sell to land speculators. There does not
cels on the outer edge and in the cen- differential between parcels enrolled appear to be a clear incentive to enroll
ter of greenbelts should be priced in the Williamson Act and those that in the Williamson Act in the vicinity of
similarly by the land market. How- are not; this is because the Act shouldcities, especially those with high
ever, the price of greenbelt parcels vat-offer similar incentives to landowners growth development activities.

CALiFORNiA ,~,~3RICULTURE, VOLUME 52, NUMBER 3

E--01 7546
E-017546



.... :~:. This study suggests that the classic : " ’ .........
iii: :: tools that California plam~ers use to

farmland be only partiallyprotect may
effective in deterring land speculators
from buying agricultural land near cit-
ies. Policies designed to sustain and
insulate viable agricultural zones (in-

~i~ cluding spheres of influence bound-
:: " aries, greenbelts and Witliamson Act

:̄i: contracts) can have unanticipated out-
:.- comes when different cities apply
: them differently.
~ When cities tend to change zoning

designations and planning restrictions,
land speculators expect that given
enough pressure, these policies will beTo promote public awareness of the importance of agriculture and the need to preserve
altered in subsequent plan revisions, it, the Marin Agricultural Land Trust gives tours of West Marin’s farms and ranches.
As a result, the speculative land mar- Rancher Richard Respini, center in blue jacket, talks to a tour group about the workings
ket drives up the price of agricultural of his beef ranch, which is protected by a MALT agricultural conservation easement.
land near cities. One significant result

.. of thisisthatfarmland, traded for its Lan6 trusts!i:: : agricultural production potential, can-

;:i:: " not compete beca~se the land ~s wor,~

land" ]ess when used for agriculture ~hanforCalifornia farmdevelopment.
¯ .    .     The effectiveness of planning tools

. used by local communities needs to beErik Vink
re-examined: planners should develop

¯ "    alternative farmland protection poli-
cies that account for market forces. Commut~ities can conserve farm- state’s best farmland is disproportion-
What we really need is a broad spec- land with land-use plans and zon- ately affected, which has led to a
trum of new tools used in conjunction ing ordinances, but regulatory ef- strong public interest in protecting it.

iI. . with zoning. This could include purr forts are often transitory because Farmland conservation efforts have
chase or dedication of easements as future elected officials can revise historically focused on land-use regu-

’ . well as more consistent application of them. To protect the land in the lation by local governments. Local
= ¯ zoning. What is missing is an appre- long term, agricultural land trusts general plans and zoning ordinances
.... " ciati_on of the fact that markets and have served to separate agricultural~

market perception influences invest- work on a voluntary basis with in- areas from incompatible land uses,
ment decisions. When the land marketdividual landowners to acquire such as urban uses where people con-

.. senses inconsistency or reversal of conservation easemer~ts that per- gregate. While these regulatory efforts
~- ¯ policy, speculations occurs, which manently restrict nonagricultural can be highly effective for a time, they

~- spurs pressure to change plans. With- development of farmland. Farmersare often transitory because the next
.~ out clear, consistently applied land- and ranchers are beginning to ac- group of elected officials can revise

:i use policies, farmland will tend to act cept and support agricultural land them.
". simply as a bank for future develop- trusts, which indicates that these The impermanence of regulatory ef-

merit opportunities, trusts will continue to thrive, forts has led to a growing interest in
efforts to protect farmland perma-

L~ S the nation’s top-producing agri-nently. These efforts are carried out
:i- M.C. Moore is a Ph.D. candidate, Depart-d~.cultural state and also the fastest-primarily by agricultural land trusts,

ment of Land Economy, University of growing, California loses approxi- which are private land conservation
Cambridge, England; and commissioner mately 100,000 acres of agricultural organizations. Agricultural land t~sts
for the California Energy Commission, land to urbanization annually. Becausework on a voluntary basis with indi-
Sacramento. of the location of this growth, the viduat landowners to acquire conser-
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ration easements that permanently re-Preserving farmland, open space zations prefer to protect land by pur-
strict nonagricultural development of California has 14 agricultural land chasing it outright, agricultural land
farmland, trusts (table !) that are distinguished trusts typically protect farmland by

Land conservation organizations from other land conservation organi- buying conservation easements or
have been protecting important natu-zations by two primary attributes: the"development rights," as they are
ral resources in California since the focus is protecting farmland and the known in the eastern United States.
early part of the century. Until the governing board includes a strong Conservation easements are deed re-
mid-1950s, these organizations fo- representation of farmers. The state strictions granted by a property owner
cused largely on protecting coastaI also has about 10 other land trusts thatto restrict the type and amount of de-
land in Northern California. Today are working to protect farmland as ve!opment that may take place on his

::::::" California has more than 115 land part of larger efforts to preserve open or her property (Diehl and Barrett
iiiii? trusts (Land Trust Alliance 1995) space. Examples of these organizations1988). Agricultural land trusts are pri-

i protecting a great diversity of land include fl~e Peninsula Open Space marily interested in prohibiting future
types including wetlands, forests, Trust, Sonoma Land Trust, Riverside urban development and leaving the

- trails, archaeological sites, sea dunes,Land Conservancy and the Land Trustland in private ownership and manage-
riparian corridors and wildlife habi- of San Luis Obispo County. ment to be farmed by a farmer. Thus,

...... tat. There is also an important and Agricultural land trusts help con- conservation easements can protect
growing group of land trusts that serve farmland primarily by acquiringfarmland without incurring the owner-
focus on protecting the state’s rich interests in land, advancing policy ef- ship and management responsibilities
agricultural land. These are largely aforts to protect farmland, and promot-associated with outright purchase.
result of the growing recognition ing educational efforts to highlight the Land trusts can acquire conserva-
that agricultural land’s food-produc-importance of farmland, tion easements from landowners
ing capability makes it an important Acquiring interests in farmland, through either donation or purchase.
resource. While other land conservation organi-When donated, the conservation

easement’s value (the

!.... ment decreases the land’s
.~.ofdai~izat 6~ ......’ ......... ’.’ -. vear~fo6r~dea~ ¯ Ai-aa’ : A~6S ........... contadi ..........’:"-    fair market value), is consid-

ered a charitable contribu-

ments on severa! thousand

):i’;HiStiSi~al Lanffcon~e~vancy .....’ -. ’ :": ::L:,: .- .:-1:::,.? : :,L’::.’. :::=250(Fee)~ (4,08) 422a5868. Land Trust and the

!ii! .,. :..:: ......~_..:..,., ..... .... ...... ~ . ? ...... ...... . ..~...~ ........:: - rural and Historical Land
iiii: -:S~in Benlt0 Agricultural Land TrUst 1993 :::San Berjit~ J3~,_ 0          Paul Hain, President Conservancy.

...........................................................................................................(~09) 47~-a290 that have the funding to

TruSt and ConsewadSy ......... ...... ’ :" ;’ .................. " " :" " : (805) 647-2262 . tion easements on their land.
ii): .:¥olb tLand Trust :1988 ..... ,}~ol0 �0, 538(C.E)~ Dave. S~t~euring, President When conservation ease-

.... . . " :, i:i : (530) landowner receives a cash
.~CE =.Conservation easement payment for the value of the

.... ,:.f Eee = Eeesimpie {rahsactioll, or o~itigh[ pU~h~~e 0fthe i~ir~dl "": " : " : deed restriction. The most

i

~: 813 additional a~res tn escrow at press time. .............. ... i.i: :7:.":! successful example of this
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conservation easements are increasingly being used to protect land where high-value
crops, such as strawberries, are grown.

.... effort in California has been the Marin use policies is that they were formed However, the conservancy does have a
’ Agricultural Land Trust’s purchase of in response to controversial land-usevery successful program that encour-

conservation easements that protect issues. The Land Utilization Trust, forages landowners in the Delta region of
!!’ : more than 25,000 acres of West Marin example, was formed in 1992 in San Sacramento County to install wood
i..’ i: grazing land (Faber 1997). Joaquin County to settle a lawsuit duck boxes, which provide safe places
ii~ Agricultural land trusts can also be brought against developers by a localfor hens to incubate their eggs. This

: granted conservation easements as environmental organization. The Landorganization also focuses on educating
mitigation when local jurisdictions al-Utilization Trust has been very active schoolchildren about the agricultural,

i tow nonfarm uses on other agricul- in general plan discussions for San natural and historic resources of the
" : tural parcels. For example, under the Joaquin County and the City of Stock-Sacramento Delta region.

i City of Davis’s 1995 Farmland Preser- ton, and has advocated farmland miti-
" " vation Ordinance, developers who gation for general plan updates that Agricultural land trust history

convert agricultural land to urban usewould convert large tracts of farmland The first agricultural land trust in
: are required to mitigate the farmland to urban use. California -- and in the nation -- was

loss by protecting an equal area of re- Educational efforts to protect farm- the Matin Agricultural Land Trust,
:. maining farmland with a conservationland. All land trusts are involved in which was created in 1980. SeveraI de-
7 easement. These easements are co-heldeducational efforts, usually to inform fining factors have played key roles in
.i by the City of Davis and the Yolo Landlandowners about COliservation ease- the establishment and success of the
:: Trust, and the Trust is charged with ments. This work is largely accom- state’s agricultural land trusts.

’ :: monitoring the protected farmlands to plished by producing and distributing California State Coastal Conser-
.: ensure compliance with the easement,brochures and pamphlets, and occa- vancy. The Legislai-ure created the
::- Policy efforts to protect farmland. . sionally by sponsoring seminars ex- State Coastal Conservancy in 1976 to
i As nonpolitical organizations workingplaining the tax implications of conser-protect, restore and enhance coastal re-

::ii on a private and voluntary basis with vation easement sale/donation, sources. Established in the wake of the
, : landowners, land trusts are often Some agricultural land trusts are voter-approved California Coastal

"policy neutral" and rarely become in-also involved in more general efforts Plan, which mandated more land-use
volved in land-use decision-making, to educate the communities they servecontrols over coastal lands, the Con-
Some of California’s agricultural landabout agriculture or conservation is- servancy offers property owners in-

: trusts are quite active in local policy sues. This tends to be especially true centives to voluntarily participate in
.:: efforts. Often these trusts are attempt- for newer organizations that have not its conservation programs. The Con-
i. ing to advance farmland protection ef-yet developed successfu! programs forservancy is authorized to acquire in-
.. forts while they work to establish pro- acquiring conservation easements, terests in coastal agricultural lands,

grams for acquiring conservation Like nearly all fledgling agricultural as well as nonagricultural lands, to
’    easement, land trusts, the North Delta Conser- keep them from being converted to

Another reason some agricultural vancy does not yet have much fundingother uses (Coppock and Ames
land trusts are involved in local land-for acquiring conservation easements.1989).
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nia voters in agency protects open space and agri-
1988, Proposi- cultural land, focusing primarily on
fion 70 in- acquiring conservation easements on
cluded $63 mil- farmland. The district enjoys an an-
lion for nual funding stream of nearly $I0 mil-

iiiiii: farmland pro- lion and has protected more than
tection activi- 25,000 acres of land, the majority of
ties in eight which is agricultural. Local farmland
California conservation efforts throughout the
counties (pri- state have taken note of Sonoma’s ef-
marily for fort and several Central Valley coun-

....... Marin, San Ber- ties are seriously discussing forming
nardino and agricultural land trusts as a first step
Riverside in replicating the Sonoma model
counties, with

::::~ lesser amounts Future prospects
~ for Monterey, The prospect for the continued
:::~ Santa Barbara, health and growth of agriculturaI land
~

~..
Santa Cruz, trusts in California is quite favorable

ii:~i San Mateo and for two reasons: funding to acquire

!iii .~
The Southern California Agricultural Land Sonoma court- conservation easements on agricul-
Foundation bought this 40-acre Chino Val- ties). Besides providing a tremendousrural land is likeIy to increase, and

iiiiii ley dairy to protect it from development in boost to ftedgIing agricultural land farmland owner support for agricuI-Southern California. The foundation
leases the dairy and puts the profits to- trusts, Proposition 70 signaled that or-tural land trusts is growing.

iiii~= ward property management and future ganized land conservation efforts in The Agricultural Land Steward-
iill land acquisitions, any part of California might benefit ship Program. Created by state legisla-
iiiii from funding in future state general tion in 1995 and administered by the
iiii In 1979 the State Coastal ConNer- obligation land-conservation bond California Department of Conserva-

vancy adopted agricultura! policy cri- measures. This was no small factor intion, the Agricultural Land Steward-

i

teria that signaled its intent to providethe subsequent establishment of a ship Program provides grants for land
funds to nonprofit land trusts to carry number of agricultural land trusts trusts and local governments through-

~. out conservation activities consistent throughout California, such as the out the state to acquire conservation
with its mission. In 1984, the State Yolo Land Trust and the San Joaquin easements on agricultural land. Al-
Coastal Conservancy approved a $1 County Open Space and Farmland though initially funded for only $1
million grant to the Marin Agricultural Trust. million in fiscal year 1996/97, the
Land Trust for a demonstration project Release of reports/calls to action, amount grew to $3.7 million in the
to protect West Marin ranch_land. The Several agricultural land trusts were governor’s fiscal year 1998/99 budget.
conservancy also approved similar created in response to reports calling While this funding level is modest, the
grants for projects in Monterey and for their establishment. For example, asuccess of initial acquisitions and
Sonoma counties. 1989 American Farmland Trust reportgrowing interest on the part of land-

!!’.: Subsequently, the State Coastal called "Risks, Challenges and Oppor-owners wilt likely generate additional
Conservancy also provided financial [unities: Agriculture, Resources and support to greatly expand the amount
support for coastal farmland conserva-Growth in a Changing Central Valley"of funding available for farmland con-

... tion efforts by other organizations in- was instrumental in the establishmentservation efforts in California. The Ag-
cluding the Peninsula Open Space of both the San Joaquin Open Space ricultural Land Stewardship Program
Trust, Land Trust of Santa Barbara and Farmland Trust and the Merced has already matched federal funding
County and Sonoma Land Trust. By County Farmland and Open Space available from the 1996 Farm Bill’s
supporting coastal farmland conserva-Trust. Farmland Protection Program. Califor-
tion, the conservancy inspired the cre- Local ballot measures. In 1990, nia has received nearly $2 million,
ation of agricultural land trusts in Sonoma County residents voted to es-which has been used to purchase con-
places such as Monterey and Ventura tablish the Sonoma County Agricut- servation easements on farmland.
counties, tural Preservation and Open Space Acceptance of agricultural land

Proposition 70 (California Wild- District, which is funded by a quarter trusts by farmers/ranchers. The most
life, Coastal and Park Land Conserva- percent increase in the local sales-tax favorable sign that agricultural land
tion Bond Act). Approved by Califor- rate over a 20-year period. This publictrusts will continue to thrive and pros-
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per is that agricul-
tural landowners are
beginning to accept
and support them.
An increasing num-
ber of farmers and
ranchers serve on the
boards of directors of
agricultural land
trusts. In addition,
farmers and ranchers
have become increas-

cent discussions
about the vital role
that these trusts and
conservation ease-
ments play in pro-
viding options for
farn’fland conserva- ~
tion. These discus- Riverside Land Conservancy advocates the preservation of open space such as this

brittlebush-coveredterrain in Riverside.sions have been held by groups such
as the California Cattleman’s Associa-
tion and the Agricultural Task Force tion. But this evolution is perhaps besteducate public officials, landowners and
for the Central Valley, a private task illustrated by the Colorado Cattle- the general public about the value of
force of prominent agriculturists seek-roans’ Association, which formed a agriculture and the use of agricultural
ing consensus of farmland conserva- land trust in 1995 to protect ranch conservation easements as a toot to
tion efforts, properties tttroughout that state, protect farmland in a community. In

Thanks to the ambassadorship of addition, agricultural land trusts are
farmers and ranchers serving on agri-Conservation efforts expand expanding their involvement into local
cultural land trusts’ boards of direc- California’s efforts to conserve agri-policy efforts to protect farmland. All
tors, as well as the positive stories of cultural land are expanding to new dr-of these efforts supplement and sup-
landowners who have worked with eas of the state and increasing their port agricultural land trusts’ primary
them, agriculturai land trusts and theirconservation easement activity. But " function of permanently protecting
conservation easement activities are these efforts will continue to be con~ important agricultural lands from
meeting increasing favor from the strained by two factors: the level of in-urbanization.
larger agricultural communit7. The terest in participating and the lack of
goodwill and favorable impression available funding. Conservation ease-E. Vink is California Field Director for
that landowners are left with after ment programs wil! appeal only to a American Farmland Trust, a national
working with agricultural land trustscertain group of landowners, largely nonprofit farmland conservation organiza-
is highlighted by the fact that farm- because many landowners are hesitanttion. He is based in Davis.
ers and ranchers now perceive theseto place a permanent restriction on
organizations to be "accepted tools what is, for many, their primary asset. References
for farmland conservation" rather However, the limitation of funding is a American Farmland Trust. 1989, Risks,
than "private property rights far greater constraint. In a state with asOhallenges and Opportunities: Agriculture,

abridgement." much threatened agricultural land as Resources and ~rowth in a Chan~in~ Oentral
Valley. San Francisco, California,

A great contributor to this increasedCalifornia, it wilt take more than sev- Coppock D, Ames L. 1989. Evaluation of
support is the policy evolution of ma-eral million dollars a year to provide Agricultural Land Trusts. California State
jor agricultural organizations. The for more than a few farmland protec- Coastal Conservancy. Oakland, California.

Diehl J. Barrett TS. 1988, The Conservab’onCalifornia Farm Bureau Federation, fortion demonstration projects. Easement Handbook. Land Trust Exchange/
example, has supported conservation Even so, the potential for advancingTrust for Poblfc Land. Alexandria, Virginia.
easements and the rote of agriculturalfarmland conservation efforts is great. Faber P. 1997. The Marin Agricultural
land trusts for several years and was a Far from being solely involved in di-Land Trust: A Case Study.

Land Trust Alliance. 1995. 1995 Nationalstrong supporter of the Agricultural rect land protection, agricultural land Directory of Conservation Land Trusts. Wash-
Land Stewardship Program legisla- trusts are also involved in efforts to ington, D.C.
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Fungal pathogen controls
thrips in greenhouse
flowers

thrlps feeding.
Brook (3. Murphy Q Tunyalee A. Morisawa
Julie P. Newman ~ Steve A. Tjosvold ~ Michael P. Parrella

Western flower thrips cause con- controi costs (labor and materials) to ceptable levels. The high demand for
siderable losses in a wide range be 7.5% of total product costs. It is dif-aesthetic quality and the problem as-

of agricultural crops by feeding ficult to quantify the loss of flower sociated with virus transmission make

on leaves and fruit, laying eggs production to thrips because the state achieving successful control with

in fruit and transmitting dis- doesn’t keep statistics on it. natural enemies very difficult. Because

eases. Repeated pesticide appli- Infestations also cause considerablethe price of the commodity is linked to

cation is currently the only losses in a wide range of agricultural the aesthetic quality, growers tend to

method that reduces populationscrops such as tomatoes, peppers, andhave a !ow tolerance for damage.

to acceptable levels. Biological
stone fruits, by directly feeding on fo- Another potentia! alternative to tra-

control efforts have focused on
liage and fruit and through oviposi- ditional pesticides is the use of
tional injury to fruit. In addition, west- entomopathogenic fungi, which grow

using predators and have been ern flower thri.ps serves as a vector foron thrips and other arthropods. Natu-
largely unsuccessful. However, both tomato spotted wilt virus and im- rally occurring fungal pathogens are
entomopathogenic fungi could patiens necrotic spot virus, which at- lethal to many arthropod species.
also be used as biological con- tacks a wide range of floral and veg- When the temperature and relative
trois for western flower thrips, etable crops, humidity are optimal, a large propor-
Laboratory and field trials show Current management tactics for tion of an insect population can become
that commercial formulations of western flower thrips (WFT), infected with the fungus, resulting in
Beauverla bass|ana (GHA strain)FranklinieIla occidentatis, in floricultural significant reductions in insect popula-
can infect and reduce western production rely predominantly on re- tion size; this is called an epizootic.
flower thrips numbers in green- peated pesticide applications. In many The common occurrence of natural
house floriculture crops, thus situations, growers apply pesticides atfungal epizootics has led to attempts
demonstrating its potential as 5-to-10-day intervals to reduce popu- to exploit fungi as a method of pest
an alternative to conventional lations to acceptable levels. Such inten-contro! in field and greenhouse crops
pesticides, sive use of pesticides has resulted in around the world. To date, commer-

the widespread development of pesti-cial use has been limited by technical
The western flower thrips is one of thecide-resistant WFT in greenhouses. Ef-difficulties with the mass production
most significant pests of cut flower forts to reduce reliance on chemical and shelf life of conidia (spores), for-
production in California. Thrips feed controls have focused on biologica! mulation and variable performance
on flower petals, scarring them and control using predatory mites in the among fungal species and strains, as
causing aesthetic damage that can ten-genera Amblyseius and Hypoaspis andwelt as the demanding environmental
der the flowers Unmarketable. For predatory bugs in the genus Orius. conditions required for fungaI infec-
many flower crops, most of the pesti- However, biological control a!one tion. Recently, however, advances in
cide sprays applied are to target has not succeeded in reducing thrips fermentation and formulation tech-
thrips. The industry estimates pest populations in floriculture crops to ac-nologies and better isolation of infec-
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chambers at 78.8°F (26°C) at one of the
three relative humidities. The tem-
perature and relative humidity in the
vented cartons dosety approximated
those in the environmental chambers
(within K6°F [2°C] and 5% RH). Every
24 hours for 7 days, we counted the
number of dead WFT in each carton.
Differences in the proportion WFT
mortality among treatments were

Western flower thrips, Frankliniella Western flower thrips adult female show- analyzed by ANOVA and mean com-
occidentalis adult female and eggs., ing ~he sporulating fungi of Beauveria parisons between treatments were

bassiana, indicating the thrips was killed performed using Dunnett’s methodby the funga! infection.
at P = 0.05. Probit analysis was used

tious species and strains have led floriculture crops. Two commercial for estimating the dose-mortality
several manufacturers to begin com-products containing the fungus are relationships.
mercial production of fungi for pest currently available: BotaniGard (a wet- Caged rose trials. Initial tests evalu-
control table powder [WP] or emulsifiable oilating the efficacy of a B. bassiana wet-

FungaI pathogens have several [ES] that is produced by the Mycotech table powder (WP) against WFT adult
characteristics that make them ideal Corp. of Butte, Montana) and females on flowering plants were per-
candidates for alternatives to chemicalNaturalis-O, (produced by Troy Bio- formed on caged rose buds. In a com-
pesticides. Often fungi are relatively sciences Inc. in Lake Placid, Florida).mercia! greenhouse, 16 rose bud repli-
host specific, have low mammalian In the experiments reported here, wecare cages were used within a
toxicity, can be cheaply mass-pro- used the BotaniGard WP and ES for- randomized complete block design.
duced on artificial media and can in- mulations of the fungus. We sprayed 8 of the rose bud repli-
fect a high proportion of the target cates with B. bassiana WP at I pound of
population. In addition, fungi can be Laboratory and field trials formulation per 100 gallons of water
readily formulated and applied using Laboratory trials. We conducted plus a spreading agent (as discussed
standard spray equipment, laboratory trials to assess the effective-above) and sprayed the other 8 with

High temperature and relative hu- ness of B. bassiana against mixed ageswater and spreading agent only, then
midity are required for most fungi, of adult male and female WFT on roseallowed them to dry.. Flower buds
However, some newly discovered spe-foliage at different spore co¢~centra- were then enclosed with a Mylar tube
cies and strains appear capable of in- tions under controlled temperature cage with a mesh screen at either end
fections over a wider range of environ-and relative-humidity conditions, to allow for ventilation. We aspirated
mental conditions commonly found inConcentrations of 0.1, 0.45, 0.9 and 1.812 to 15 adult female WFT from carna-
the greenhouse (60° to 85°F, 50 to grams of spores (4.4 x 1,010 spores/ tion flowers and released them into
I00% relative humidity). Although dif-gram) per 100 milliliters water plus aeach of the cages.
ferent life stages of fungi can be ap- spreading agent (0.3% v/v, Silwet L- After 7 days, cages were pruned
plied, the conidiospores (spores) are 77) were tested on rose foliage againstfrom the rose bushes and returned to
most often used as the agent of con- WFT and compared to WFT treated the laboratory and placed in a conven-
troi. Insects can get spores on them ei-with the spreading agent alone. In ad-tional freezer to kill WFT within the
ther from direct spraying or from con-dition, tests were conducted to corn- cages. Because of the high rate of ao-
tacting plant foliage that has been pare the influence of three relative hu-tivity of WFT, it is necessary to inacti-
sprayed. After becoming attached to amidities (60%, 75% and 90%) on WFTvate WFT to obtain accurate counts.
susceptible host, a spore grows a germmortality at two spore concentrations We then dissected the flower buds and
tube that penetrates the insect’s cu- (0.9 and 1.8 grams spores per 100 mLrecorded the ntm~ber of adult and lar-
tide. This enables the fungus to feed water). WFT were confined on rose fo-val WFT. The WFT recovered from
on the host’s body, ultimately killing liage within small cardboard cartons cages were then emersed in alcohol to
the insect, with a clear petri dish lid. Each cartonkill spores on the insect cuticle and

Warm temperatures and relatively represented an experimental replicate,plated on a selective agar medium to
high humidities make greenhouses Four replicates containing 20 to 50 determine the degree of fungal infec-
ideal environments for using fungal adult WFT at each concentration and tion within WFT among treatments.
pathogens. Here, we present the re- relative humidity were compared.
sults of laboratory and greenhouse tri- Approximately 0.6 milliliters of B. Commercial greenhouse trials
als designed to evaluate the potential bassiana spore suspension was applied Field studies were conducted at two
of using a commercia1Iy produced to rose foliage and WFT within cartonslocations: Watsonville and Half Moon
strain of Beauveria bassiana for control using a laboratory spray tower. Car- Bay. Trials compared the performance
of western flower thrips in greenhousetons were held in environmental of the B. bassiana wettable powder
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(WP) and an emulsified oil (ES) formu-carrier only as the control (2 qt/100 were analyzed by ANOVA and mean
lafion of B. bassiana, gal). comparisons between treatments were

Carnations. The Watsonville trial The trial was designed as a ran- performed using Tukey’s mean sepa-
was conducted against WFT in a domized complete block design usingration test at P = 0.05.
40,000-square-foot greenhouse in three12 test plots of approximately 1,I85
carnation cultivars -- ’Elegance’, square feet each. Each of the two Reductions in thrips numbers
"Etna’ and ’Bagatel’. Test plots con- blocks consisted of 6 plots; treatments Laboratory trials. Results of the
sisted of 3 treatments with 6 replicateswere randomly assigned to all plots laboratory trials revealed that B.
for each treatment (approximately 725within each block. There were four bassiana WP applications caused sig-
square feet per plot for a total of 13,050replicates per treatment. A one-row nificantly greater WFT mortality at all
square feet). Six plots were treated buffer was maintained between each concentrations when compared to con-
with B. bassiana wettable powder (WP)treatment plot to minimize drift from trols at 78.8°F (26°C) and 75% relative
formulation (1 lb/100 gal), 6 plots spray applications. We monitored humidity (table 1). WFT mortality did
were treated with B. bassiana emuisifi-WFT densities just before and after not exceed 90% for any single concen-
able oil (ES) formulation (2 qt/100 gal)treatment by sampling 10 rose flowerstration tested. Therefore, we estimated
and 6 plots were untreated controls, per plot. Four treatment applications the optimal concentration resulting in.
The mean number of WFT residing inwere made at 7-day intervals begin- 50% W-FT mortality. Probit analysis
the carnations was counted just prior ning on April 3, 1996, and ending on determined that B. bassiana WP killed
to the beginning of the trial. Two ap- April 24, 1996. 50% of the WFT population at a con-
plications were made 8 days apart, the For both the carnation and rose centration of 0.42 grams per 100 milli-
first on Nov. 28 and the second on field trials, we bagged flower samplesliters of water (table 1). This concentra-
Dec. 6, I995. To compare mean WFT individually to prevent movement of tion is the equivalent of applying 20
densities among plots, we sampled 10WFT between samples. Samples weretrillion spores per acre (t lb B. bassiana
to 15 fully opened carnation flowers returned to the laboratory and kept in WP). Doubling the concentration first
from each plot on Dec. 6 and 1K a conventional freezer until process- to 0.9 grams/100 milliliters and then

Roses. The Half Moon Bay trial wasing. We dissected WFT from rose or again to 1.8 grams/100 milliliters, did
conducted against WFT within a carnation flowers and recorded the to-not double the mortality rate, indicat-
50,000-square-foot, commercial fresh-tal number. For the rose trial, 5% chlo-ing that the initial concentration of
cut rose greenhouse in two rose culti- fine bleach was used to kill any spores0.45 grams/100 ml yielded close to the
vars, ’Royalty’ and "Cararnia’. The trialon the insect cuticle and plated the maximum mortality at this tempera-
consisted of three treatments, the firstWFT on selective agar to determine ture and relative humidity.
was B. bassiana WP (1 Ib/100 gal), the the rate of fungal infection. Differences Relative humidity tests revealed
second B. bassiana ES (2 qt/100 gal) in WFT mortality among treatments inthat significant mortality occurred at
and the third was an emulsifiable oil the caged rose and commercial trialsall relative humidities tested; however,

the degree of mortality was shown to

......................... ..: ..~.: ...........MortalRy~f Letha Con~’entratlon fornia greenhouses vary depending on

............. :: midity is an important factor influenc-
ing the degree of WFT control but use "

;i~A~I~E ~..:~ff~t~’t Of relative humidity o~ :the 7-daymortal|ty Ofwe~em flower th~-ips at caged trials confirmed that B. bassiana

.......................................................................................... :,.....~ :.:l~ottal|tarf .. : i of the reduction was similar to that
found in the laboratory bioassays.

........................................................ ~ .................................: ..........,--,: ,, , ..........̄ :,-.,- treated with B. bassiana WP averaged
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Postsp~ay Postsp~ay
[] ~..~u~ ~ntec~e~ bassiana-treated plots than in the con-

trol plots (fig. 2): WFT numbers were
59% lower in ES plots and 72% Iower

]~ 10-~ in WP plots. Fungal infection data for
~ ~~ ~ WFT were not available for the carna-

==     ~ tion trial. During the trial, greenhouse ~ ~. b

~ 0" temperatures averaged between 50°

and 82°F (10.0°C and 27.8°C) and the
relative humidity ranged between 45%

Control S. bassiana WP and 80% during a 24-hour cycle.

Fig. 1. Mean number of fungus-infected Commercial roses. Pretreatrnent Treatment

and healthy western flower thrips in caged ~VFT numbers showed average WFT Fig. 2. Mean number of healthy WFT in
rose buds in untreated control and B. densities were approximately even carnation flowers for untreated controls
bassiana WP-treated cages. Treatment among treatment plots prior to appli- and B. bassiana WP-treated and B.
means separated by different letters are bassiana ES-treated plots. Treatment
significantly different (Tukey’s mean sepa- cations (fig. 3). Du~ing the first means separated by different letters are
ration test, P < 0,05). postspray sample period, significantlysignificantly different (Tukey’s mean sepa-

fewer WFT were detected in the B. ration test, P < 0.05).
11.5 +/- 2.58 (fig. 1). Differences in thebassiana ES plots relative to control
average number of WFT within cages plots, but the numbers in the B.
were not significantly different be- bassiana WP plots were not signifi-
tween treatments (P > 0.05). However,cantly lower than the control. By the
at the time of collection it wasob- second postspray sample, WFT num-
served that most WFT in the treated bers were also significantly lower in B. ~_~
cages were dead while most in the bassiana-treated plots than in control

~ ~ 1.0 -
control cages were living. By plating plots: WFT were 83% lower in ES plots ~ o.s-
all WFT cadavers on agar medium, weand 75% lower in WP plots. Thereaf-
determined that B. bassiana infection ter, WFT numbers in the B. bassiana o.o-
was present in 42.4% of the WFT in theplots remained below t WFT per rose
B. bassiana-treated cages whereas onlybud. During the trial, greenhouse tern-
S.B% in control cages were infected, peratures averaged between 60°F and Treatment

After subtracting the number of 90°F (15.5°C and 32.2~C) and the rela-Fig. 3. Mean number of healthy WFT in rose
fungus-infected individuals from the tive humidity ranged between 45% buds for emulsified oil controls and B.
total number of thrips, the net numberand 100% during a 24-hour cycle, bassiana WP-treated and B. bassiana ES-
of WFT that were uninfected was 6.6 Pretreatment examination of WFT treated plots. Treatment means separated by

different letters are significantly different
+/- 1.67 for the B. bassiana-treated showed that there was a low-level O’ukey’s mean separation test, P < 0.05).
cages and 15.1 +/- 3.25 for the controlnatural infection of a Beauveria spe-
cages. Therefore the number of surviv-cies similar to B. bassiana (data not
ing WFT in the cages were 56% lowershown). However, morphological dif-
in the B. bassiana-treated cages relativeferences between the fungal species al- 0.2 ~
to the control cages. Differences in thelowed us to distinguish them. The fun-~ p~t b

b
remaining uninfected WFT between ga! infection rates during the trial ~
treatments were significant (F = 5.98; revealed the presence of infected WFT~ ~
df = 2, 15; P = 0.029). in all treatments, including the con- ~      _=~

Commercial carnations. Prior to trois. However, the rate of infection ~ 0.1-
treatment applications, Mean WFT in was significantly greater in the B.

o 0.05 -carnation flowers among plots were bassiana treatments (fig. 4) except for
not significantly different (fig. 2). After the WP plot on April 17. We suspect
the first treatment, WFT numbers in- that the fungal infection in the control 0

creased in all plots presumably due toplots was the result of infected adult
WFT moving into the greenhouse. ForWFT dispersing from the B. bassiana-
the first postspray sample period, treated plots. Treatment
WFT numbers were significantIy
lower in the B. bassiana ES plots than Commercial fungus kills thrips wFTFig" 4.inMeanrose budsPr°p°rti°nfor emulslfied°f fungus-infectedoil con-
in the control plots, but not in the B. Western flo~ver thrips is a key pest trois and B. bassiana WP and B. bassiana
bassiana WP plots. By the second of most floriculture crops. Without vi- ES-treated plots. Treatment means sepa-

rated by different letters are significantly
postspray period, WFT numbers had able alternatives for WFT control, the different (Tukey’s mean separation test,
begun to drop in all plots. WFT num- only means to prevent damage is P < O.OS).
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~’Caramia’ rose bud ready for harvest.

< Application of fungal spores to green-
house fresh cut roses using standard
spray equipment.

through repeated pesticide applica- commercial growing conditions that WFT and whitefly controI are cur-
tions. Residues from repeated pesti- include the temperature and relative rently under way to further develop
cide applications targeting ~FT oftenhumidity regimes typical of green- user guidelines for B. bassiana. These
kill natttral enemies of other green- houses. Differences in performance be-trials are aimed at estimating the opti-
house pests and therefore may both tween the two formulations were evi- maI field dosage rate, spray intervals
contribute to secondary pest outbreaksdent in both greenhouse trials. The oiland evaluating the combined use of B.
and interfere with adoption of IPM formulation of B. bassiana reduced bassiana with other insecticides as welt
tactics such as biological control. The ~rFT numbers within the first week as with naturaI enemies.
lack of effective alternatives to tradi- while the ~vettable powder required
tional pesticides for WFT control has up to 2 weeks. The reason for this dif-
therefore led to over-reliance on pesti-ference is currently being investigated.B.C. Murphy is Postgraduate Researcher,
cides in greenhouses despite increas-Our results thus far indicate tt~t whileT.A. Morisawa is Research Assistant, De-
ing costs and other negative secondaryboth commercial formulations of B. partment of Entomology, UC Davis; ].P.
effects. The performance of B. bassiana bassiana could be used to help control Newman is Farm Advisor, Santa Barbara
in th~s study indicates that fungal WFT in greenhouse flowers, the ES and Ventura counties; S.A. ~josvold is Farm
pathogens could be substituted for formulation works more quickly. Advisor, Monterey and Santa Cruz Coun-
some pesticide applications. Growers tolerate very few WFT in tfes; M.P. Parrella is Professor and Chair,

Laboratory and caged rose trials their flowers; based on these studies, Department ofEnto~nolo~[, UC Davis.
demonstrated that commercial formu-B. bassiana is capable of ~educing WFT Funding for this research was provided
lations of B. bassiana can infect WFT in flowers to very tow levels, generallyby the Division of Agriculture & Natural
and reduce populations in the green-within growers’ tolerable range. Resources Combined Cooperative Exten-
house. Reductions were variable, rang-- Although the results so far are en- sion/Apptied Research Special Grants Pro-
ing from 50 to 97%. Similar results couraging, several limitations are of gram (Project #074), the h~terregionaI Re-
were seen in both the commercial car-concern. First, fungal pathogens "kilt search Project No. 4 Program, the
nation and rose trials. In a greenhousehost insects more slowly than insecti- California Cut Flower Commission and
setting, it is difficult to prevent in- cides and therefore must be applied the American Floral Endowment.
fected WFT from contaminating con- earlier in the appearance of WFT to
trol plots; as a result, the percentage ofmaintain the thrips at low levels. Sec- Further reading

control achieved with B. bassiana in the ond, under severe immigration pres- Giltespie AT. Moorhouse ER. 1989. The
commercial trials should be consid- sure, the movement rate of WFT into use of fungi to control pests of agricultural

and horticultural importance. In: Whipps JM,
ered conservative estimates, the crop can exceed the rate of funga] Lumsden RD, (eds.) Biotechnology of Fungi

FungaI infection is sensitive to envi2infection and acceptable reductions for Improving Plant Growth. Cambridge Uni-
ror~nentaI conditions. Increases in may not be achieved soon enough to versity Press; Cambridge UK. p 85-125.

Roberts DW, Hajek AE. 1992.
temperatttre or, particularly, relative prevent damage. Finally, spores kill Entomopathogenic fungi as bioinsecticides In:
humidity can influence the rate of fun-insects through direct contact with GF Leatham (ed.) Frontiers in Industrial Mycol-
gal infection and the degree of WFT their hosts, therefore, good coverage isogy. Chapman & Hall, New York. p 144-59.
control achieved. Trials with commer- essential to achieve adequate control. Rombach M~ GilIespie AT, 1988.

Entomogenous Hyphomycetes for insect and
ciat growers demonstrated that good .. Commercial field triaIs in rose, mite control on greenhouse crops. Biocontrol
performance could be obtained underpoinsettias and chrysanthemums for News and Information. 9(t):7-18.
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’~ Farm advisor emeri- 25-0-10) on the plots at the rate of 400
.... tus Walt Graves corn-
::;: pares 7~/2-year-old pounds total material per acre. Aver-

.
green medic rows with age annual rainfa!l at the trial location

::;::... short, dried-out annual is approximately 7 to 8 inches, and the

~iil.i::.
grasses. Certain medics soil is Balcom clay loam with a pH of
yielded more than an- 7.5, within the desirable range for.......:,;’.: nual grasses did. -

i:ii!:: medics. Seed for 18 medics and 6 clo-
....." i:.ii~:.::: vers was provided by author Waiter
....... ’:-: Graves, who made collections in the
;: i:i:::i:. Mediterranean region. The varieties

¯ came from Australian seed companies.
..... ~.i: :. The season following the October

! :i~::i:: . 1985 seeding was excellent for plant
i’ :’ germination and growth, with rains

beginning in November and totaling
10 inches by the following April. Sub-Leg how sequentty there were 4 consecutive dryumes s success on years, whichaveragedlessthan6
inches of effective rainfall. From then

, Central Coast rangeland through1997, annualrainfa!lpatterns
i 7 and totals varied extremely.
i Plots were grazed by cattle during
~’ William H. Weitkamp~ Walter L. Graves the spring of 1986 and the field was
.... then entered into the CRP with no

Improvements for rangeland and .Although only limited grazing has livestock grazing allowed for 10
been allowed on CRP acreage to date,years. At the time of the !997 ratingsley farming systems must be eco-
it is likely that the best use of most of referred to below, grazing had not

nomical and long-lasting if they
the worn-out farmland now and in theresumed.ii are to be used by ranchers in low-future is for livestock grazing and The plots were rated for stand and

rainfall areas of California. Corn- wildlife habitat. Introducing annual le-vigor (! = poor, 10 = excellent) the firstii’ ! mercial and research seedings of gumes, which use elemental atmo- spring after seeding (1986) and the~ annual legumes dating back to thespheric nitrogen to make proteins (a twelfth spring after seeding (1997)ii~ .. 19705 and 19805 prove that cer- process called nitrogen fixation), can (table I). Data was analyzed using an
~ ..... tain medic varieties can be estab- improve quality and quantity of for- analysis of variance; Duncan’s mul-

lished economically and will re- age for animals. And, on land that is tiple range was used to test for differ-
main productive for decades on suitable for farming, a well-managedences between means for each year.
rangelands with neutral to basic program of rotating the grazing of le- Thirteen of 18 medics survived for
soils. In a 12-year variety trial con- gumes by sheep or Cattle with grain 12 years, with Serena bur medic rating
dlJcted in eastern San Luis farming (called ley farming) can im-9 and four others rating 7 or higher.
Obispo County, 13 of 18 medics prove the soil while increasing live- These five best medics in 1997 were

! .. survived, stock and grain production. But im- rated at least 6 in 1986, while the 10
!~ .... provements for rangeland and Icy medics that rated 5 or lower in 1986
" " The Camatta Ranch, !ocated 25 milesfarming systems must be economical also rated 5 or lower in 1997. So a

east of Santa Margarita, is typical of and long-lasting if they are to be usedstrong start the first year appears to be¯
many eastern San Luis Obispo Countyby ranchers in low-rainfall areas of desirable for long-term high regenera-

~ ranChes.that once had large acreagesCalifornia, tion and vigor in medics. But a strong
farmed to dryland barley and wheat, start is not a guarantee of repeated
These crops were usually marginal Carnatta Trial I dense stands and high vigor; some of
and prices low. Soils became poorer To test the establishment, survival the medics started with medium to
with repeated tillage, and federal farmand production of annual legumes, 24high ratings and dropped off consider-
programs eventually shifted from pro-varieties and collections of medics andably by 1997.
duction to conservation incentives. In clovers were seeded on the Camatta Serena bur and Sephi barrel medics
the late 1980s, t00,000 acres in San Ranch in October 1985. Seed was in-were commercial varieties that had
Luis Obispo and southern Monterey oculated using the Pelinoc method andperformed we!l at other locations, so
counties were ~aken out of farming broadcast on pIots measuring 4 feet their high ratings were no surprise.
and enrolled in the Conservation Re- square in dryland grain stubble. We The other three medics that rated 7 or
serve Program (CRP). also broadcast phosphate fertilizer (0-higher were less predictable because
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they were collections from the Medi- as Trial I (October 1985) in plots 12 the ranch with a 5-foot range drill. Ap-
terranean region and had no track feet square. Ratings made in 1986 andproximately 8 pounds of seed and 100
record in this part of California. Col- 1997 were analyzed using an analysispounds of phosphate fertilizer (0-25-0-
lections of Medicago taciniata Krakra of variance; Duncan’s multiple range 10) per acre were applied in shallow
(Krakra cutleaf medic), M. laciniata 6 was used to test for differences be- disk furrows. No additional fertilizer
and M. scutellata 8121 (snail medic tween means for each year. Serena burhas been applied since this seeding.
from Tunisia) seem to be good candi-and Sephi barrel persisted (table 2), Jemalong barrel, Hannaford barrel,
dates for expansion because they hadbut their stands were not as dense as Paragosa gama,Serena bur and Circle
high ratings and were the only survi- in Trial 1. Hannaford barrel and Valley bur medics were in the mix.
vors in their species in 1997. Jemalong barrel, not included in Trial In areas with high pH, calcareous

The only trifolium variety that ap- 1, had the highest ratings in Trial 2. soils, such as the Balcom clay loam at
peared to be adapted to the trial site Circle Valley bur, also not in Trial 1, the trial sites, barrel and bur medics
was Yamina cup clover, which rated equaled Serena bur in Trial 2. have persisted throughout the 12-year
6.3 in 1997. High soil pH and low rain- The gama medics -- Sapo, Paragosaperiod and have been very productive
fall probably contributed to failure of and Paraponto persisted, althoughduring average or better rainfall years.
the other trifoliums. However, corn- their respective ratings of 2.7, 1.7 andOnly Paragosa gama medic has not
mercial varieties of subterranean clo- 0.7 were not impressive. As in Trial 1,performed well.
vers have persisted well in other areasRobinson snail medic did not survive. To illustrate the range in forage
of the Central Coast, where annual production increases due to annual
rainfall is about 15 inches or more. Camatta drill seedings medics, we clipped paired plots of 1

During the same month that Trials square foot each on May 4~ 1993, in
Camatta Trial 2 1 and 2 were planted (October 1985),four drill-seeded locations and in four

In an adjoining trial, 10 commer- the ranch foreman seeded about 20 nonseeded locations immediately ad-
cially available medic varieties were acres of a medic mix near the trial joining drill rows. Side-by-side corn-
seeded and fertilized at the same timeplots and in other widespread areas ofparisons were possible because medic

plants had not spread far from the

i~_-’.T:~B~:~. Camatta::Ratiah ~rliil ~l~.!..~.~ime.~rieti6.~and~Oll~tiolasf plot S|zm 4 feet x 4 f~t drill rows, apparently due to timita-
:~’~’~~’~’~’~*~:~:’:~:"~:: ~ ~~ ......- ...........’~ .....................................~ ..............." ...............................~ ......... .    tions in the spread of seed, rhizobium

~ :~q D p~r a~m .............. inoculant or both. Plots with no med-
ics consisted mainly of annual grasses
such as squirreltafl fescue and red
brome. This was a demonstration exer-
cise for a field day, not a scientific ex-

...............                                                                           - ..................: ~ periment. Similar results should not be
3/3!,/97 expected on all sites, especially where

.~:. ...... resident legumes are well established.

.................... i~ ........~:~b ’:-::: ’:~- Rainfall was favorable for plant
~ ....... 7:0~it~ ....... growth during the 1992-1993 season,

............. :=, :, .... . := :: 2 :i:i :: if ...... as indicated by the yields on the best
....................................................................... a;{i~iiii:.ii"iii:i’.~i ii~:. :::IZ;01~ site --8,256 and 3,552 pounds dry for-

6.g :abc
age per acre (table 3). Yet grasses on

.:.:;: ~.,i.::.~:01~6~ :: " :" " the poorest site of this sampling pro-
.5i7:abcu:l ....... duced only 384 pounds, while the

................... ~b~a6 ~’ ..... medics yielded 2,592 pounds, nearly 7
times more high-protein forage. Yield
differences between medics and

.... ~.01~i~:: ’ grasses ranged from 2,208 pounds for

0.a ~ .i.i.i:~ ....... this poor site on a hilltop up to 4,800

_. 6~’:’. .............. pounds for Site 1.
i.~..... :Or ........ From observations made during

::..o~ drought years, it appeared that the

.. _....0~ ..... percentage increase in forage produc-
::....: :.~. tion due to medics was at least as great

::!:::-.i~:::.~0~ .... : then as in 1992-1993. The increase in
-.. O;t .. ~ : ...: ~ ..,:.. ~: pounds of forage per acre, however,

was less than during the wetter year.
Perhaps more important, protein

content of medic forage is higher than
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Above, drill-seeded medics on Camatta
.Ranch in 1991, The bur and barrel medics
were productive and persisted throughout
the 12-year study, Right, a medic mix was
drill-seeded in barley stubble, Grain or hay
stubble provides a good seedbed for es-
tablishing medics,

in annual grasses, especially after thefrom seed even after years of adverse year to a fair stand. After being grazed
grasses have headed out. In addition,weather conditions. This is due to for several years, the field was planted
medic seed pods, which are usually abundant seed production and the to cereal grains again and then al-
produced in abundance, are more pal-presence of a high percentage of hard lowed to return to rangeland, with no
atable to livestock and provide more seeds, which remain dormant for I or reseeding by the 1980s.
energy and protein than dry grasses more years before germinating. This time the medic stand became
during the summer. Local livestock An example of this survivability is adense and, when forage plots were
managers are familiar with the nutri- grain field near Cholame that was clipped in April 1983 a high-rainfall
tional value of resident annual medicsplanted to a 6-pound mix of Jemalongyear dry matter weighed 5,875
such as bur clover. This benefit can bebarrel medic and Hykon rose clover inpounds per acre. The ley farming
extended to many rangelands of neu-the fall of 1971. Because this was in a treatment had apparently improved
tral to basic pH in California by low-rainfall area with high pH soils, the medics. In !984, the medic seed re-
planting drought-tolerant medics similar to the Camatta Ranch, only theserve in the soil was sampled and esti-
where rainfall is too low for resident medic survived and improved year bymated to be 500 pounds per acre; not a
bur clovers, bad return on the few pounds per acre

Although livestock were excluded :’:~:~!;!~i!~i~!~i"~:~:~i~"~:~that were seeded in 1971. In 1997, the
after the 1985-86 season from the CRP..~._.~!~!~q~!.~ P!0~iz~: J~..~t x..!~!~t., field is still in medics and is grazed by
field where the first two trials were !o- .!~6~ii~:~iii~71~.i~, ~l~S ............... dairy replacement heifers.
cated, drill seedings incIuded fields !!q~r.!!t

i~}’~ i~t~.-20!li i~i~ :. ’ Medics survive test of timethat were grazed every year. One !:~i~i~fi~iii!~C~hiill~iiiiiii~h~~t 6f Sania
small field included a portable corral :.!~r~-i~E.ii,i:ii.ii.i ....................................iii..i :...i..i’.iii:~.......o ..............i -- .    In areas with as little as 7 to 8
and was heavily grazed by cattle. ~Fertilizatlon:=O-25-O;10 @ 400 Ib per acre inches of rainfall per year and soils
Medics, especially Serena bur medic, ,:!i!!;]~_-’.Z,! .............. " with a neutral to basic pH, seedings of
persisted as well here as in the CRP !!.h~i~!~:h~7:7~rli~li .........................i ....... annual barrel and bur medics have
field, and the ground is covered with ......::~::.iiiiii~iiiii:.]i~]i:.:i:iiii!i:~iiTLil;:::~,~.:.::!ilLJ!i.~i: ::~i!_o~:l~l.17!g0r.r~uh9:;_’,.survived the test of time ~ from 12 to
medic seed pods at the beginning of ..:,i!!::~;:’!~.’Ti~!i~ili~ii’:7;::iTi~ii~:iT~:ii!:7:M:!:+:;~::~:i:i;’!i(~ ~i166r~ i0 =.~i~i!effl)
each summer. On many range sites, ;;:~~:..~l�~.~,~:’:~i:i".i::.~.:’.ii:,~!’i:’:ii~.:;:i-i-’ :"~ ~ TABLE S. Camaiia DryMailer ~rield Comparl-

~!Hani~ofdlb~7~el.!medic 3,0 :b~* 6.~ ar aoilsl1985 drill-seeded !tledlc strips (approxl-~razing is necessary for medic stands ;~J~i;i~r~l’i~il� : ":’ "~fi~ ............ : .-~:~l~" ..............m~teii ~ ib 6i.~edi~ ~eed~imd ~00 Ib ofO;25-0-to remain productive because compet- !i~!i~l,,~llJ~i~i bur !xiedlc,, 2.7 cd 5;0 al)"i ....:10 fedlllzer per acre)Wi.~=~l i’~sidilnt annual.
ing grasses and weeds will otherwise :-~siii~:fi~i~~i,.i~i~aia .......... ~:7 a6":: ............~.0 :a6 ........iii6~;i~i~ ~,lii ~@~]~pp=!l!,pl~

i:=’:i~ ~ ~ig"~,h~ff~! i~~li~i ............3:~7 ~: 3;~:,:ai~c ,square May 4. 1993, weighed after :air drying.dominate due to a buildup of soil hi- !~lephfbarreI rn~lici.. 7.0a 2;7.bed
trogen from nitrogen fixation by the ’;;s~l~,~iiifla;ifi~ic ..:t.o,e 2.7 ~ccl Site Medics .Annual grasses
medics. ;!iP~i~ai~i~i~i~liC i:;:, ’, ~~0;,~ "    1.7cd .... ~ ....... ..//~ per acre

Medic regeneration               ~’~7~6’i~’<.~6~’~’~’ " = "’.;~;0 i~ .................. O.0~r .... 2 .......... 7;200 .............. :3,360
;:i~ ,a!~!~ ~tthlr! columns fc!!0wsd by different letters

A survival characteristic of annual :~a~~~ifi~iiaiif aiif~t~i~t7 P ~ ;0s, Dunca,!s multiple . ...... . ...si~s6.._ :...,~’s52. ,. ....
medics and many other annual le- !~l~:~i:seff;~61t~t~=l~7diffe~;~i~e’~ ~etween ...... Average 5;976
gumes is their ability to regenerate :,. ....’, .......... ......, : :’: ’: ..... -:: ’::=:.::: .............. : ...... . .....
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26 years. Annual yields of forage and
seed have varied with rainfall amount
and pattern, but high-yielding stands
continue to be produced during favor-
able years. Forage production is much
higher than in surrounding unseeded
areas, even though no fertilizer was
applied to any of the seedings after the

¯ first year. Medics persisted wi4h or
i without grazing and, in at least one

case, when land was farmed to grain
between years of grazing. Improve-
ments in quality and quantity of
range forage can be extended to
many rangelands of California by
planting drought-tolerant annual
medics where rainfall is too tow for
resident bur clovers.

i;
.. W.H. Weitkamp is Farm Advisor, UC Co-
" opera, tire Extension, San Luis Obispo

County, and W.L. Graves is Farm Advi-
sor, Emeritus, UCCE, San Bernardino
County.
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Farm advisor Michael Smith examines a field of Circle Valley bur, Jemalong barrel and
Paragosa gama medics seeded in barley stubble, Annual medics are able to regenerate
from seed even after years of adverse weather.
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