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About the Guide
ThIS gUide IS a cooperative effort of the Commumty AllIance with FamIly
Farmers (CAFF) and the World Resources Instttute (WRI)

CAFF IS a nonprofit orgamzatIon founded m 1978 to work on agncultural
Issues m commumtIes throughout CalIforma CAFF's mISSIOn IS to buIld a
movement of rural and urban people to foster famIly-scale agnculture that
cares for the land, sustams local economIes, and promotes SOCIal JustICe CAFF
has programs that support farmers with adoption of alternative productIOn
techmques, faCilItate farmer-to-farmer mformatIon shanng, mcrease dIrect
marketmg from farmers to consumers, and encourage grassroots partiCipa
tion m farmland protectIOn efforts and water polIey BIOS, or BIOlogICally
Integrated Orchard Systems, IS a program that proVIdes mformatIon and tech
mcal support to almond and walnut farmers m Colusa, Madera, Merced, San
Joaqum, Solano, StanIslaus, and Yolo counties who are Interested m adoptmg
a bIOlogIcal approach to orchard management

WRI IS an mdependent center for polIcy research and techmcal aSSIstance on
global envIronmental and development Issues WRI's mISSIOn IS to move hu
man SOCIety to lIve m ways that protect Earth's enVIronment and Its capaCIty
to proVIde for the needs and aSpIratiOnS ofcurrent and future generations In
all ofItS pohey research and work WIth mstttutIOns, WRI tnes to build bndges
between Ideas and actIOn, meshmg the mSIghts of sCIentIfic research, eco
nomIC and mstitutIonal analyses, and practIcal expenence With the need for
open and partICIpatory declSlon-makmg

Learnmgfrom the BIOSApproach was produced as part of the Parrnerships for
Safe and Sustamable Agnculture prOject coordmated by WRI workIng WIth
project partners In eIght countnes The project documented nIne cases of
collaborative alternative agnculture III vanous parts of the world The project s
final report, New Partnershtps for Sustamable Agrtculture hIghlights lessons
learned on how to carry out effective research and development for appltca
tIon of mtegrated pest, crop and soIl management

For further mformatIOn on BIOS, contact the CommunIty Alliance With
FamIly Farmers, PO Box 363, DaVIS, CA 95617, ph (530) 756-8518, fax
(530) 756-7857, email bIOs@cafforg To obtam the report New Partnershtps
for Sustamable Agrtculture contact the WRI publIcations office at (202) 638
6300 or 1-800-822-0504
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Why BIOS?

Growmg numbers of farmers are searchmg for effective alternatives to con
ventional agncultural chemicals As the envuonmental and health effects of
these chemicals become more widely recoglllzed, and as restnctions tighten
on theu use, the need for new approaches is mcreasmgly urgent Along with
sCientific research on alternative practices, farmers need ways to mtegrate new
findmgs with their on-farm expenences and Circumstances The BiOlogiCally
Integrated Orchard Systems (BIOS) program meets these needs by hnkmg
SCientists, farmers and others m a collaborative effort to develop and imple
ment alternative practices

Smce 1993, BIOS has helped almond and walnut growers scale back thelf
reliance on agncultural chemiCals while mamtammg or mcreasmg yields and
qUality The program promotes adoption of mtegrated systems, emphaslZlng
a collection of practices that build on naturally occurnng biOlogiCal processes
for pest and fernlity management I Farmers are mtroduced to these practices
through a ulllque model of extensiOn and mformation sharmg

Why has the BIOS approach worked' How can it be improved' As the BIOS
program expands and more BIOS-style projects are established m Califorllla
and other states, the opportulllty emerges to share expenences and learn from
other programs While each new project Will have itS own successes and chal
lenges, shanng lessons from the BIOS expenence may benefit those mvolved
m Similar projects

ThiS gUide mtroduces the pnnciples dnvmg the BIOS program, gives an over
View of on-the-ground operations, and identifies lessons learned and chal
lenges faced m implementmg a BIOS-style program Those mterested m de
velopmg such a program should note the fundamental lesson of the BIOS
expenence flexzbzlzty is essential An effective program Will adapt to the
changmg needs of partiCipants modify methods of commUlllcatlOn and

I For a detailed descnptlOn of these practices for almonds see the 1995 publication BIOS ftr
Almonds Practical GUIde to Integrated Orchard Systems Management produced by the Com
munlty Alliance WIth Famtly Farmers and the Almond Board of Cahforllla For an outlme of
these practices for walnuts see the 1996 document Management Options for BIOlogIcally Inte
grated Walnut Orchards and assOCIated Fact Sheets developed by the Yolo Solano Walnut BIOS
management team and CAFF staff Both documents are avaIlable from the CAFF office



techmcal approaches when appropnate, and evolve over nme as the needs of

partIcIpating farmers and mstitutIOns change

The BIOS expenence m Northern Callforma should not be seen as a ngid
model, smce a BIOS~style program wIll be contmuously modIfied as new
needs are IdentIfied and approaches refined However, the pnnCIples dnvmg

the BIOS program offer gUIdance for developmg SImIlar programs WhIle
the BIOS experIence IS based on orchard management systems, the general
approach may be relevant to productIOn of a varIety of crops not only In

Callforma, but also In other parts of the Umted States and abroad Those
usmg thIS gUIde wIll need to adapt the Ideas and pnncipies to local condI
tIOns and needs
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What is the BIOS Approach?

BIOS was mmated by the Commumty Alliance with Family Farmers to sup
port farmers and pest control adVisors (PCAs) m Merced County who were
mterested m adoptmg a whole systems approach to orchard management
The program was deSigned to bUild on the expenence of several farmers in
the area who had well-established biOlogically integrated systems with docu
mented success m redUCing agncultural chemical use, mamtainmg low levels
of insect damage, and remainmg economically competltlve

BIOS was destgned to budd on the
expertence ofsuccessfulfarmers

The BIOS program now has prOjects m seven counties, With 100 enrolled
almond and walnut producers throughout Northern and Central Califorma
Through harvest 1996, project partiCipants have conSistently produced an
economically Viable crop usmg the biOlogiCal practiCes promoted under the
BIOS program Dunng the same penod, the use of key agncultural chemi
cals-particularly organophosphate insectiCides-has dropped dramatically
among partiCipating growers

In developing BIOS, CAFF recogmzed that farmers shifting to biOlogically
mtegrated ~ystems would need easy access to a broad range of mformation,
sktlls, and serVices CAFF assembled a network of interested farmers, pnvate
agncultural consultants, Umvetslty of Califorma (UC) personnel, pnvate
busmesses, and USDA and other governmental agency staff to proVide tech
mcal aSSistance, finanCial mcentives, and organiZatiOnal support The collabo
ratiOn of these organizatiOns and mdividuals proVides a nch miX of resources
for parnCipating farmers and has been cnncal to the success of the program
It also mcrea:.es the compleXity of program operatiOns and demands effective
and ongomg coordmanon, which CAFF has prOVided for the BIOS program

All of the orgamzatlons and mdividuals mvolved m the BIOS program share
Similar concerns about the problems assOCiated With dependence on chemi
cal-mtenslVe production methods, and had common mterests m implement
mg effective changes, as outlined in the BIOS miSSiOn statement (see The
BIOS MiSSiOn, p 4) In addltlon to collaboration and coordmanon, the BIOS
approach involves the follOWing
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.. Identtfymg and worktng With mottvated farmers who are wIllmg to take

risks and make sIgmhcant changes m thelf management practices A.s out~

lmed m the mISSIOn and goals, bUildIng a commumty that supports farmers

who are makmg such changes IS a long term goal of BIOS

.. Commitment to ltnk the practical, on-farm knowledge of farmers With
SCientific mformatlon ThIS means abandomng the aSsumption that SClen
ttsts are deltverIng knowledge to farmers Teamwork-where all partICI
pants are Involved as equalS-IS crmcal to the BIOS approach

... Program flexibIlity New challenges continuously emerge as such a com
plex, servIce-oriented program moves forward The coordInating team of
any BIOS-style effort must be responsive to changIng needs

Teamwork-where allparttczpants are mvolved

as equals-ts crtttcal to the BIOS approach

The BIOS Mission

The mission of BIOlogically Integrated Orchard Systems (BIOS) IS to bUild a
community of farmers, other agricultural profeSSionals and publiC InstitutIons
dedicated to the voluntary adoption of a whole systems approach to farm
management that IS fleXible, maintains long term profitability and relies less
on chemical inputs

Toward thiS end, the BIOS program has the following goals

t To faCIlitate the exchange of informatIOn based on the knowledge and
experiences of farmers, pest control adVisors and researchers who have
pIoneered and continue to develop biologICally Integrated orchard systems,

.. To create and coordinate locally based management teams who proVide
leadership, program gUidance and technICal aSSistance,

.. To mOnitor and document the effectiveness of BIOS farm management
practices and the program model,

.. To foster collaboration and respect among farmers, agricultural service
prOViders and suppliers, researchers and public and private Institutions, and

.. To promote the adoptIon of the BIOS model Within public and private
agricultural InstItutions
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How the BIOS Approach Works
BUlldmg on the prmcipies outlmed above, the BIOS program evolved mto
several local and regIOnal demonstratIOn projects WIth the followmg key com
ponents a management team, partiCIpant recruItment strategy, demonstra

tion sIte management plans, a mOllltonng program, on-farm field days and

workshops, and mdlVldual techlllcal support The program also dIstnbutes

publIcations and mOllltors program effectiveness through documentation and
evaluatIon Each of these components are outlmed bnefly below

Management Team

The most Important step m mmatIng a project under the BIOS program IS
brmgmg together members of the local farm community to serve on a man
agement team, and definmg then responsibIlmes (see BIOS Management
Team ResponSIbIlIties, p 6) CAFF assembled management teams of four to
ten members nch m farmmg expenence, sCIentific expertise, and commUlllty
connections Suggested management team members for BIOS-style field
projects mclude farmers, PCAs, Farm AdVIsors, SCIentists, Natural Resources

Conservation ServIce and Resource Conservation DIstnct staff, and program

support staff

The maJonty of BIOS project plannmg and decisIOn-makmg takes place m
monthly management team meetmgs These regular meetings provIde a
forum to reVIew past, assess current, and plan future prOject actIvmes Team

members dISCUSS feedback from partiCIpants, plan group meetings, field days
and other aCtiVIties, and regularly revIew team members' responsibilmes (such
as farm ViSitS etc) Meeungs are usually deSigned to take two hours or less to
accommodate the busy schedules ofteam members (see Typical Management
Team Agenda, p 7)

How management team meetmgs are organized and run strongly affects group
dynamICs Ifall members are treated WIth mutual respect, the overall program
WIll most lIkely reflect a productive, team approach Alternatively, If the man
agement team IS orgalllzed WIth "leaders and followers," It IS likely that project
aCtiVIties WIll reflect thIS hierarchIcal approach Well-run meetmgs allow man
agement team members to utIlize then respective strengths, be creatIve as a
group, learn from one another, and gam confidence In themselves, each other,
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BIOS Management Team Responsibilities

Imtlal Project Design
.. Define goals

.. Develop general orchard management plan that will later be
adapted to each farm

.. Develop monitoring protocols

PrOject Execution
.. Recruit participants

.. Generate customized orchard management plans

.. Generate agendas for farmer/PCA meetings and field days

.. ViSits to demonstration sites at least once per year

.. Participate In presentations at group meetings

.. Provide participants with Individual technical aSSIStance
(via farm VISitS and phone)

.. Help rnterpret monitoring information

.. Contribute to newsletters and other wntten matenals

.. Conduct on gOing project documentation and evaluation

• Increase participants' access to financial incentives including government
cost share programs and group discounts on biological farming supplies

Overall PrOject Management
.. Attend group and management team meetings

.. Identify resource people and agencies

• Maintain linkages between network members

.. Encourage SCientific community to conduct research on partiCipants' farms

• Promote project to agncultural community and general public

and the team as a whole BIOS works to create a team enVIronment by haVIng

the prOject coordInator assume the role ofmeetIng faCIlItator rather than group

leader The facIlItator helps dIrect the team to stay focused on the tOpIC at

hand, and actively encourages all members to partICIpate
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TypIcal Management Team Meeting Agenda
BIOS Merced/Stanislaus Management Team Spnng Meeting

The Cookstove Restaurant, Winton, Apnl 20, 1996
700 Welcome, order breakfast

7 15 Review Agenda

720 Final plans for today's field day

735 Update & diSCUSSion of the speCialized monitoring program

8 00 Evaluate prevIous two March field days

8 15 Planmng May grower VISitS, summer BBQ, other program activities

850 Adjourn

RecruItment Strategy

Recrultlng participants IS an essentIal component m developmg a strong

project It IS the farmers' and Pest Control AdVISors' (PCAs') WIllingness to

particIpate that Will In large part determme a project s overall success The

coordinating orgalllZatlOn should strive to develop an outreach strategy that

WIll attract a group of particIpants who rely on agnculture for their ltvelt

hood, and who WIll be active In the program (recoglllzmg that levels of par

ticipation are dIfficult to predIct) An effort should be made to recrUIt some

farmers who are both hIghly vlSlble and respected withIII the local agncul

tural commulllty and the Illdustry Before beglllnmg to recruIt the local man

agement team should clearly define what Will be expected from participants

The number of growers to be recruited for the program must also be deCIded
by the management team The project size Will depend on the resources avail
able for coordmatlon and management, and the level ofactivity for the project
(e g specialized momtonng frequent orchard VISitS etc) The BIOS pro
gram staffhas found that given their resources and actlvltles, 15-20 growers IS
an optimal project size A range ofproduction situations are represented with
thIS number of partICIpants (tree vanetles, Irngatlon systems, soil types etc)

and the project IS large enough to Illfluence growers who are not partiCipating

duectly Smaller prOjects may be effective for more intenSive programs but
the commitment of participating growers becomes mcreaslllgly Important as
the project sIze declmes
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To partIcIpate In a BIOS proJect, growers must

... WIsh to reduce chemIcal usage, especIally the most tOXIC class

of pesticIdes,

... Enroll 15~30 acres In the program,

... Be WIllIng to share Information and data collected from theIr

orchard, and agree to

a) monItor Insects,

b) keep year~round orchard records,

c) meet WIth the BIOS management team on-site for
problem solvIng at least once per year,

d) attend field days and group meetIngs, and

e) complete an annual phone survey about their
management practices and a WrItten program evaluation

Farmers 6' peAs wIllmgness to partzetpate
m large part determmes aprograms overall success

SelectIOn CrIterIa also ensure that partiCipants reflect a range ofgroWIng con
dltlons and production practices, lllcludlllg farms With different SOlI types,
IrrIgation sources and systems In the lllltlal BIOS projects, preference was
gIven to farmers With high agncultural chemical usage However, recruiting
some farmer participants who have prIor experIence With at least some ele

ments of the bIOlogIcal system (for example, cover crops) has proven very

useful

BIOS has used a many~pronged approach to recruitment Growers are Iden

tlfied and lllltlally contacted lllformally by members of management teams

who know them personally as neighbors, fnends or clients Members of the
management teams have also prOVided lists of prospectI\e partiCIpants to

project coordillators Farmers who llldlCate lllterest are lllvited to lllforma
tIonal meetIngs, where the project coordillator descnbes the project, explaills
what IS reqUIred of partiCIpants and how to enroll, and answers questIOns

from prospective partICipants Recruitment meetings are also advertised

through dlfect maIlIngs, local newspapers, the trade press, and agency news
letters In the prOject area It IS Important to schedule these meetIngs at a time

of the day (and season) which makes It eaSIer for busy farmers to attend

Growers who Wish to enroll submit applicatIOns proVIdIng mformatIOn on
thelf current farmlllg practices and deSCrIbIng why they want to partiCipate

8



Management teams for each project review the appltcatIOns and select project

paruclpants

we felt that thzs projectgave us a good opportumty for reducmg chemtcals
and usmg alternatzves to msecttczdes andferttlzzers we II be forced to do tt

anyway, so zt wtll behoove us to learn as much as we can, as early as we can
Chuck Segers, Hopeton Farms

Project paruclpants are then asked to sign an Agreement of UnderstandIng

whiCh states, among other thIngs, that they will share Information, will allow

data collected from blocks enrolled In the program to be published In news

letters, and Will make a good faIth effort to attend regularly scheduled meet

Ings and field days The Agreement also outlInes what partiCipants can expect

In terms oftechnical support from the program Lastly, the Agreement clearly

states that the management gmdelInes regardIng pest management and fer

tilization are suggestions, not offiCial recommendatiOns

Management Plans
BIOS 'demonstration site management plans' outlIne biOlogically Integrated

practices for each target crop The management teams rely heaVily on their

farmer members In developIng these plans Farmers, for example, descnbe

and comment on all the Important operatiOns to be Included from one har

vest to the next The plan only covers those practiCes that are WithIn the scope
of the project goals, and It Includes options for different production practices

and farmer preferences (For example, the different IrrIgation systems used In

almond production-flood, solid set spnnkler, miCrospnnkler, and dnp
Influence the chOice of cover crop mlY )

The BIOS management team then works With enrolled farmers to customize
the demonstration site management plan to fit speCific farm condltlons and
farmer preferences for the bIOlogical alternatives to be adopted The plan IS
based on farm ViSitS by members of the management team and Informal In
tervlews With the partiCipatIng farmer (see Appendtx A for example of ques
tions asked on InItIal farm ViSit) Management team members try to be con
SCiOUS of limitations In their knowledge If difficult management Issues anse

that are outSide their area of expertise ThiS customized plan offers concrete
suggestions for makIng the transItIon to biOlogiCally Integrated systems and
Identifies problem locations or operatiOns that might need speCial attentiOn

9



'I thznk ofBIOS not as havzng developed the perfect system
to offer the grower, but each ofus that parttczpates adds a

new component makes a new dzscovery finds a new fiulure
Jim Haag, Walnut Grower Esparto

Developing customized farm management plans strengthens the management

team by increaSing understanding ofthe production system and on-farm con

straints Informal interviews and farm tours allow for a direct exchange among

partICipants and team members early In the project cycle The site "ISltS also

help to establIsh long term relationships among partiCipants and team mem
bers, and expose management team members to each partiCIpant s farm ThiS

allows team members and partiCipants to ha"e concrete diSCUSSIOns about

observations or problems In later phases of the project

MOnItOrIng InformatIOn

To Inform pest management deCISIOns for each BIOS block and to help budd

growers' confidence In bIOlogical practices farmers and PCAs partiCipate In a

mOnItoring program for pests and diseases Farmers then PCAs, or proJeLt

field scouts are responSible for makmg weekly observatIOns of the demonstra
tIOn sites Pest management deCISIOns are left In the hands of farmers and/or

their PCAs Through on-farm field days and 'A-orkshops participants learn

how to Identify specific Insect pests or damage caused b" them, as well as

benefiCial Insects and spIders (see Appendlx B)

'The key lS to be m sync wlth the msect) lOu shouldnt )pJay [Bt] by the
calendar or by the weather lOu need to spray when the bugs are there

Fntz Helzer S & JRanch

BIOS mOOltonng has three alms (1) to Increase the farmers u~e of field

mOnItonng as part of the declslOn-makmg process for pest and disease man

agement, (2) to Improve farmer and PCA partiCIpants' skIlls m Identifying

benefiCial Insects, pests and plant diseases, and (3) to document the effective

ness of the BIOS management pra<..tlces Information wllected IS dissemi

nated to partICipants through group meetings, a monthly newsletter for each

crop, fact sheets, and year-end reports

Meeting the data collectIOn needs of the vanous stakeholders, from small

and large-scale farmers to funders and researchers, IS one ofthe BIOS programs

greatest challenges (see Lessons from the BIOS MOllltonng Expenence p 20)

MaIntalOlOg fo<..us and effectiveness reqUIres an ongolOg commitment to
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pnorItizmg, evaluating and refinmg activltles Dunng the proJect's early de
velopment and at other key times, meetmgs are held with partiC1pants to
assess each project and grower community's spec1fic needs For example, m
the walnut BIOS proJect, most of the farmers d1d not hue PCAs to do the1r
momtonng 2 So, m response to partiC1pants' request, the project hued a full

time field scout to conduct regular momtonng and tram farmers m pest and
benefic1al msect 1dentification and mOnitonng techniques In the almond

proJeGts, most farmers h1re PCAs to conduct mOnitormg, so the projects place
greater emphas1s on more spec1allZed mOnitonng (e g , companson stud1es)

Addltlonal mput from partiC1pants about the mOnitonng program 1S gath

ered formally through a year-end survey and evaluation process (see Docu
mentation and EvaluatiOn SectlOn) Refinement of the mOnitorIng program

also occurs m management team d1scusslOns

In addltlon, Momtonng Adv1sory Teams have been formed to provide gUld

ance and overs1ght for BIOS pest mOnitonng efforts These technical spec1al
1StS are not necessanly regular management team members, bur have been

very helpful m rev1ewmg protocols, analyzmg year-end results, trammg the

field scout, presentmg at field days, and answenng technlCal questions out
slde the expertise of management team members The Walnut MOnitonng
Adv1sory Team has been very effectlve m both shapmg the program and ex
pandmg collaboratlOn The team cons1sts ofa UC researcher, a UC IPM Area
Spec1al1st, an mdependent PCA, a project evaluatlon spec1alIst and a UC
Farm Adv1sor from outs1de the project area The Almond MOnitonng AdVi
sory Team, wh1ch 1S composed mamly of members of the local almond man
agement teams, plays a slmilar role

On-Farm FIeld Days and Workshops

Local on-farm field days and workshops cover a range of tOpiCS mcludmg pest
and dlsease 1dentificatiOn cover crop management biOloglCal control ferul
lty and nutntlon lssues habltat enhancement and sod biology The field days
and workshops are held at key pomts dunng the season and are open to all
members of the agucultural commumty These events are an effectlve way to
provlde mformatlon to mterested farmers who are not currently enrolled m
the BIOS program, and often attract large numbers of partiCipants In addi
tlon to farmers and PCAs, field days are otten attended by other agncultural

2Smce the orchards In thiS area are smaller scale growers often do not mvest In consultmg
serVlces There IS also a shortage m the area of mdependent PCAs most peAs are affiltated
With chemICal companies and have little expenence with the bIOlogIcal approaches pro
moted under the BIOS program
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consultants, supplters, agency and commodIty board representatlves, mem

bers of the medIa, and students of agnculture BIOS publrcatlons and other

program materIals are made aVailable to everyone who attends the events

The field days and workshops always mclude tlme for dISCUSSIon to encour

age mput and feedback from farmers and PCAs Often farmers, PCAs, Farm

AdVIsors, SCIentists, and sUPplrers present mformatIon and/or facIlrtate part
of the dISCUSSIOn The farmer-to-farmer mformatIOn exchange IS a very 1m
portant and effective aspect of these events Farmers explammg and demon
stratmg theIr experIences has a particularly strong mfluence on the practICes
of fellow farmers 3

The management team trIes to mamtam contmUIty from one meetIng to the
next for Important management praCtIces Usmg cover crops 10 almonds as
an example, a fall meetmg mcludes cover crop seedmg and establrshment (see

TypIcal FIeld Day Agenda, p 13), a spnng meetmg covers mowmg strategIes

to maxImIze nItrogen contnbutIOn and benefiCIal msect habItat and a sum
mer meetmg covers pre-harvest orchard floor preparatIOn

IndIVIdual Techmcal Support

Management team members WIth expenence In bIOlogIcal systems are avaIl

able to answer questIOns of enrolled partlCIpants throughout the year In ad
dmon, dUrIng the first year of the program, CAFF staff set Up a telephone
<Chotlme" to respond to parnclpants questlons about Implementmg BIOS

management practices When called, CAFF contacted management team

members who were best able to address the Issue raised, and management
team members responded duectly to the partICIpants seekmg help

As the BIOS program evolved, CAFF realized that the hotlme system was not

fully meetmg partlclpants' needs They recognIzed that management teams
needed more regular contact WIth parnclpants to revise and fine-tune cus
tomlzed demonstratIOn SIte management plans BIOS mltlated a 'buddy'

system, through whICh each partiCipant IS aSSigned a member of the manage
ment team who serves as a prImary contact Team members call aSSigned
participants from tlme to tIme to check m With them about upcommg man
agement practIces Team members also make "trouble-shootmg' site VISIts as
needed

3CAFF s LIghthouse Farm Network IS based pnmanly on thIS farmer to farmer approach
Through a stateWIde network of monthly meetIngs and field day; thIS program prOVides
technrcal Information and support to those Interested In blOloglcallv based farmIng prac
tlces For more Information on the LIghthouse Farm Network conract CAFF
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Typical Field Day Agenda
Walnut BIOS Cover Crop Planting Demonstration

Haag Farm, September 5, 1996

8 AM Convene for coffee and jUice

8 10 Introduction, agenda review and announcements
(project coordmator)

8 25 Overview of Haag Farm (farm owner)

8 35 Choosing the nght cover crop for your orchard (PCA)
Grower diScussion

9 00 Cover crop moculatlon demonstration (UC specialist)

Cover Crop Seedmg Demonstration

9 15 No till mlcrospnnkler mix With broadcaster and orchard drag (farmer)
(Move to young block near parkmg area)

9 45 Insectary blend With belly gnnder and nng roller (PCA)

10 10 Tillage mlcrospnnkler mix With broadcaster and nngroller (farmer)

10 40 Mlcrospnnkler mix With no till dnll (local eqUipment dealer)

11 10 Tour of Insectary shrubs (BIOS field scout, UC specialist)

11 30 Adjourn

Although it is more nme consummg than the hothne approach, the buddy

system has added contmUlty to the programs mdlVidual technical support It
is also a way to reach partiCipants who cannot always make group meenngs,
and it helps the team address concerns before they become problems

Other BIOS Incentives

As part of the BIOS mcennves package CAFF staff encourage growers to
apply to USDA cost-share programs such as the former Agncultural Conser
vation Program (ACP) and current Envltonmental Quality Incentives Pro
gram (EQIP) 4 The former ACP program prOVided up to $20 per acre for
perennial and speCialty crops as a cost-share for farmers who demonstrated a
20% reduction m nitrogen fertilizer and/or pestlcide apphcatlon The BIOS
customized demonstratlon Site management plans helped growers to meet
the documentatiOn reqUlrements for the program reducmg the amount of
paperwork farmers had to complete to qUalify for cost-share funds

4ProvlSlons of the 1996 Farm Bill replaced the ACP program With EQIP
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The new EQIP program requIres that farmers develop a long-term resource

management plan for the entIre farm m order to receIve substantlal cost-share

payments for specIfic practICes such as plantmg a cover crop or perennIal

msectary shrubs EQIP IS coordmated by the Natural Resources Conserva

tlon ServIce (NRCS) ofthe USDA The mvolvement of NRCS staffon local

BIOS management teams has made both of these USDA cost-share programs

more acceSSIble and more appealmg to enrolled growers

CAFF staff and BIOS management team members also helped organIze and

coordmate dIscount and rebate programs from suppliers ofmputs for alterna
tIve practIces CompanIes have also penodICally donated cover crop seed, ben

eficialmsects and mItes, mOnItonng eqUIpment, and other mputs for BIOS
demonstratIOn sItes Although these mcentlves can be helpful, It IS worth
notmg that thIrd-year Merced-StanIslaus almond BIOS growers mdIcated that
other components of the BIOS program-such as field days, workshops and

mteractlon WIth the management team- were more Important to them than
the financlalmcentlves

PublIcatIOns

To proVIde support to enrolled farmers and PCAs and others Interested m

bIOlogIcal farm management practlces, the CommunIty AlIrance WIth FamIly
Farmers produces and dIstrIbutes several publICatlons 5

• The BIOS Update IS a quarterly newsletter that mcludes summanes and
announcements ofprogram actlvmes from all five BIOS projects The maII
mg lISt for the Update IS Intentlonally expansIve, mcludmg both enrolled
and non-enrolled nut growers throughout the state, hullers, processors,
commodIty board members, suppIrers, UC personnel, and representatlves
of many state, local and federal agencIes

• BIOSFteldNotes IS a seasonal newsletter summanzmg the weekly mOnItor
mg results and current field condmons m BIOS orchards Two verSIOns of
the FIeld Notes (one for each crop) are publrshed frequently throughout
the growmg season and sent to enrolled farmers and PCAs The mal1mg
Irst for thIS pubIrcatlon IS mtentIOnally selectlve, m order to protect the
pnvacy ofenrolled growers, and because lt~ contents pertam more speCIfi
cally to farmers

• BIOSfor Almonds A Practzcal Guzde to Brologzcally Integrated Orchard Sys
tems Management was produced by CAFF and the Almond Board ofCalr-

5Many ofthese publJcanons are avaIlable for general distribution See AppendiX E for CAFF s
publIcatJon lIst and mformatJon on how to order these matenals
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forma Based on the expenences of BIOS farmers, the almond manage
ment teams and sCientific research, this manual provides an overView of
the BIOS almond productIOn system

.. Fact Sheets were developed by the management team and CAFF staff cov
ermg vanous tOpiCS, such as Chlppmg and Shreddmg m Almondand Walnut
Orchards (accompanied by a local resource list for Yolo and Solano Coun
ties), Compost Use tn Walnut Orchards, Establtshtng a Cover Crop and Navel
Orange U70rms for almonds and walnuts

.. The management team and CAFF staff also developed a BIOS Reader for
both almonds and walnuts that mcludes a number of techmcal artiCles on
vanous components ofblOlogically mtegrated systems The BIOS Reader is
dismbuted upon request of program partiCipants

.. CAFF staff prepare two year-end reports for each crop, one analyzmg re
sults of the annual grower survey, and the other summanzmg momtonng
results These reports are sent to all enrolled growers and project collabora
tors, and made available to others upon request

.. The Foghorn is the newsletter ofCAFF's Lighthouse Farm Network Through
a stateWide network ofmonthly meetmgs and field days, thiS program pro
Vides techmcal mformation and support to those Interested m bIOlogiCally
based farmmg systems

Documentation and Evaluation

Documentation and evaluatIOn aCtiVities allow a project to gather the neces
sary mformation to document progress, build on strengths, identify and im
prove weaknesses, and adapt to the changmg needs ofpartiCipants The BIOS
program has collected data on acreage enrolled, crop yield satisfaction, pest
damage, adoption of selected management practices, use of targeted agncul
tural chemiCals, and evaluation of techmcal support activltles

ThiS data has been collected formally through the admmistration of an an
nual year-end survey mterview with enrolled growers, and a wntten program
evaluation The survey and evaluation results are summanzed mto reports
whiCh are distributed to enrolled growers, project collaborators and others
upon request The results of these evaluatIons show overall pOSitive Impacts
m redUCing the use of targeted agncultural chemicals while mamtamlng or
mcreasmg Yields and economic returns (see Figures 1 & 2 on page 16)

BIOS also uses a range of Informal and formal evaluation techmques to allow
for on-gomg feedback to Improve weak elements and respond to partiCipants
BIOS partiCipants are encouraged to commumcate theIr cntiClsms and sug-
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gestIOns to management team members and CAFF staff At each manage
ment team meetmg, members discuss thelf perspectives on the effectiveness

ofprogram actlvltles (field days, workshops, etc) and on comments they have
received from partlClpants smce the last team meetmg Small group focus
seSSIOns have also been used to assess and develop changes for speCific compo
nents of the BIOS projects These evaluation systems have been effective m

Identlf}rmg areas that need Improvement
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Lessons Learned & Ongoing Challenges
Why has the BIOS approach been effective~ What challenges remam~

Evaluatmg the BIOS expenence may speed the implementatiOn and effec
tiveness of sImIlar programs for other crops and m other regiOns The pnn
cipies and approaches WIll need to be adjusted for local conditiOns, but learn
mg from the BIOS approach may help those buddmg new programs recreate
the successes and avoid the mIstakes made by CAFF and itS partners Some
key lessons and challenges emergmg from the BIOS expenence are outlmed
below

Lessons
I-Budd on farmer experIence
The eXIstence ofseveral local farmers who had successfully Implemented bIO
logIcally mtegrated systems was fundamental to creatmg BIOS Farms With

several years of demonstrated success m terms of yIelds, pest damage levels,
and profits became the working models for BIOS The farmers who devel
oped these systems dId so by exchangmg mformatIon and adVIce WIth other
farmers, PCAs, DC Cooperative ExtensIon Farm AdVIsors, SCIentists, non

profit organIZatiOns and pnvate busmesses These eXistmg personal relatIOn

ShIpS among a range of commUnIty members led to the formation of BIOS
management teams and the larger network of partner organIZatIons

2-lntegrate SCIentific andpractIcal knowledge
The syntheSIS ofsCIentific research results and on-farm expenence contmues
to be a cornerstone of the BIOS approach SCIentIfic research helps to Iden
nfy descnbe, and evaluate the performance of key farmmg system compo
nents such as pest biOlogy and management soil fertIlity management etc
Farmers hands-on knowledge allows them to mtegrate SCientIfic mformanon
mto theIr on-farm deCiSIon makmg As mentIoned above thiS means aban
dOnIng the assumption that sCientist-farmer mformatIon shanng is a one
way street

BIOS abandons the assumptIon that sClentlst-farmer
znformatlOn sharzng IS a one-way street
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3-Encourage teamwork
A commitment to teamwork IS crltlcal to the BIOS approach Whether a

member of the management team, partiClpatmg farmer, PCA, or supporting
staff, everyone mvolved m the program partiCipates as an equal Program

meetmgs and events are structured so all are treated With mutual respect,
based on a team approach For example, a speaker at a field day might mclude

a grower, a pnvate consultant, and a University researcher ThiS type of team

work can be challengmg for some partiCipants SCientific researchers, for ex

ample, may be accustomed to lecrunng and glvmg "expert" adVice, rather

than listening to and working collaboratively With farmers Yet by bemg re

sponsive to the farmers' practical needs and suggestiOns, the researcher may

IdentifY opportunltles to conduct on-farm research WIth potential for Wide

spread adoption Within the farming community

4-E./fecttve coordtnatton enhances parttctpatton
BIOS has shown that effective coordination IS central to creating and main

taining a collaborative approach BIOS-style projects Will thnve by finding or

creating an organiZatiOn With the necessary technical skills and local credibil

Ity to organize management teams and consortia A number ofgroups In the
farm community may have the ability to proVide administrative, coordinat

Ing and outreach functions POSSIble collaborators Include farmers' associa
tions, non-profit organizations, cooperative extenSiOn offices, commodIty
boards, grower cooperatives, pnvate bUSinesses, Unlversltles and colleges,
Resource Conservation DIstncts, and the USDA Natural Resources Conser

vation Service

Hlstoncally, these institutIOns have seldom worked closely together and m

fact, have faced tensions stemming from their different approaches (e g , SCI

entific vs hands-on problem solVing, partiCipatory vs tradltlonal extenSiOn)

The BIOS expenence has shown that these tensIOns and differences can some
times be overcome through a commitment to collaboratiOn The collaborat
Ing mstltutions can learn from each other and come to appreciate their comple
mentary capacmes The coordinating organizatiOn assumes responSIbility for

ensunng that the teamwork descnbed above takes place, and that all partICI
pants have an equal "stake" m makmg the project work

5-Matntatn program flcxtbtltty
Whtle the miSSiOn and goals of the BIOS program have not changed smce ItS

inception, speCific program elements have been modified to better meet par
ticipants' needs BIOS teams have modified methods ofcommUnication and
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techmcal support, changed techmcal recommendations based on farmer feed

back, and altered Institutlonal arrangements as new needs, constramts and
opportumtIes emerge The program has evolved over time based on lessons
learned In Implementation, and m response to the changmg needs of partICI
pating farmers In the five project areas

Examples of program flexibIlIty mclude the type of techmcal support pro
vided (shiftIng from "hotlIne" to 'buddy system'), and modifYIng tOpICS cho
sen for field days and workshops In response to farmer requests ThIS respon

SIveness reqUIres a combInation of charactenstIcs, such as prOVIdIng partICI

pants an opportumty to VOIce their needs and concerns eaSIly and often, and
estabhshmg ways for collaboratmg groups to evaluate and respond to sugges

tlons (see Lessons from the BIOS Momtonng Expenence, p 20)

6-Gazn znstztutzonal andpoltey support
The Wide range of orgamzatlons collaborating In BIOS program Implemen
tation proVides Institutional support, which has been cntlcal to program suc

cess Key supporters Include the Umverslty ofCahforma Agncultural Com
mISSIOners, CommodIty Boards, USDA, the Environmental Protection Agency,
and the Callforma Department ofPesticide Regulation Key personnel at these
Instltutlons are Interested In seemg the program succeed and have become
Important advocates at the local, state and natIOnal levels

In the pohcy arena, the BIOS program received recognItIon among polIcy
makers In the Callforma legIslature as a model for a "BIOlogically Integrated

FarmIng Systems" (BIFS) program, estabhshed In 1995 The BIFS program,

admInistered by the UC Sustamable Agnculture Research and Educatlon

Program (UC SAREP), proVIdes fundmg through competItIve grants to groups
ImplementIng Innovatlve, bIOlogIcal farmIng prOjects In 1997, two BIFS
projects were up and runnmg In Callforma, one In wme grapes and the other

In vegetable crops They are pursumg collaboratlve approaches SImIlar to those
used In the BIOS program Educating polIcy makers about on-the-ground
program Impacts can lead to new support for and/or broader Impact of the
successful approach

Challenges
I-Program compleXIty
As BIOS projects spread to Yolo and Solano counties In walnuts and to Colusa
Madera San JoaquIn and Stamslaus counties In almonds, the BIOS program
had to adapt to umque local needs, Influences and resources
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Lessons from the BIOS Monitormg Experience

Coordinating mOnitoring efforts In the five projects has presented some of the
biggest technICal and operational challenges for the BIOS program BIOS manage
ment team members, the MOnitoring AdvIsory Teams and CAFF staff have compiled
the following list of successful and unsuccessful components of the program to date

Successful Components

(1) Tools for Promoting On Farm Momtorlng
.. Hands on mOnitoring demonstrations at field days (e g, use of hand lenses,

microscopes, sweep nets, etc)
.. Panel diScussions of researchers, extension agents, PCAs, and farmers on

tOpiCS where management approaches vary (e g, cover crop seeding,
winter Sanitation, beneficial Insect releases)

.. Postcards with timely updates on tOpiCS related to monitoring, such as Bt
applications or cover crop mowing strategies

.. Setting amodel of thorough field monitoring by developing, distributing
and demonstrating monitoring forms and gUidelines

.. HIring afield scout to conduct weekly mOnitoring and prOVide on site
training for farmers

(2) Data CollectIOn, Management & Dissemination
.. Cooperating with UC farm advisors, UC researchers and district

conservationists to collect standardized data
.. HIring field scouts to conduct weekly mOnitoring
.. Working with advisory teams made up of technical specialists to analyze

data and refine mOnitoring protocols
.. Monthly Field Notes with timely reports from partICipating PCAs and

specialized monitoring updates
.. Publishing indiVidual orchard data from participating growers so that

compansons and trends can be observed
.. Provldmg on farm sites for research related to BIOS practices

Unsuccessful Components

.. Expectmg farmers and PCAs to send In mOnitoring forms on aregular baSIS

.. Relymg on farmers and PCAs for weekly data collection

.. Dlstrlbutmg monitoring supplies mcounties without field scouts

.. Trying to transfer a successful monitoring model from one region to a
different crop manother region

.. Fmdmg SUitable comparison blocks (on farm trials) In all counties with
BIOS projects
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CAFF and theu collaborators mltlally used the ongmal Merced County BIOS
program as a "cookIe-cutter" model for new programs Project coordmators
found that thiS over-simplified the BIOS approach and resulted m mappro
pnate project elements To address thiS problem m the new proJects, empha
SIS was placed on recruitment of local leaders for management teams who
could more successfully shape the goals and strategies m each prOject area
Smce there are many active collaborators m each area and the projects are
complex, fairly management-mtenslve coordmation is required The BIOS
program has found that the most effective structure IS to have a full-time

coordmator and a management team of at least four local members for each

project

'.:4 project coordmator must remam very flextble m workmg
wtth the local management team Thts team wtll be made

up oftalented, busy people who may understand the
local sttuatzon better than the coordmator

Fred Thomas CERUS Consulting

2--Penonaldynamz~

Most management teams m a BIOS-style project are composed of creative,
dynamiC and extremely busy members Different people have dlstmct com
mUlllCatiOn styles It takes a skIlled faCilitator to keep meetmgs productlve
and reasonable m length, and to find the most effectlve means of commUlll
catmg With team members outSide of meetlngs It also takes skill to manage
conflicts that are bound to occur when you convene a group of people with
different professlOnal backgrounds Estabhshmg and mamtammg a team

often depends on findmg or cultlvatmg a project coordmator that members
can trust to represent the mterests of the whole team

3--Sustaznabzlzty
CAFF has prOVided the catalytiC force and played the coordmatmg role thus
far m Implementing BIOS projects m Callforma The BIOS approach how
ever, IS based on the assumptlon that the long-term responSibility of provld
mg BIOS-type techlllcal support and resources for farmers and PCAs lies
With eXlstmg local orgamzatlons, agencies and mStltutlOns In other words,
CAFF's central coordmatmg role m each BIOS project IS meant to be short
term A strategiC goal of the program IS therefore to convmce local groups and
mstltutlons to prOVide resources to support promotlon of biOlogiCally Inte
grated farmmg practices beyond the mltlal three-year project
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The first such example of thIs transltlon from CAFF coordrnanon to local

rnstitUtIonS IS the ongrnal Merced BIOS project After many exploratory
meetrngs wIth enrolled growers, management team members, and the East

Merced Resource ConservatIon Dlstnct (EMRCD) Board, the EMRCD hIred

a halftime coordrnator to contrnue BIOS acnvltles rn the area, WIth trarnlng
from the preVIOUS CAFF coordrnator The Impact of thIS recent transltlon on

project actlvltleS rn Merced IS not yet ennrely clear Other scenanos are berng

explored rn the vanous project areas The project management teams, farm

ers, pest control adVIsors, local cooperators and coordinatIon stafffor all BIOS

type projects should begrn workrng toward IdentIfYrng and/or developrng a
sustarnable support system for ongorng BIOS-type aCtIVIties well before the
sunset date for the prOject
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5
Conclusion
The BIOS program contmues to be effectIve as It applIes Its UnIque and Inno
vatIve approach to workIng with growers AccomplIshments of the program
mclude IncreaSIng the adoptIon of biologICally mtenslve management prac
tIces, reducmg or elimInatIng the use of targeted agncultural chemICals, Im

proVIng the exchange of InformatIon, and beIng responsive to partICipants

The BIOS expenence has also InspIred and Influenced SimIlar programs such

as the statewide BIOlogIcally Integrated FarmIng Systems program admInis

tered by the Umverslty of Califorma

The fundamental pnnciples and lessons behInd the BIOS approach can help

gUide the development of new BIOS-style projects In vanous croppmg sys
tems In CalifornIa and other states The speCific procedures used m BIOS
however, may need to be adjusted and adapted to local condmons In sum,
thIS program IS an excellent approach for development and extensIOn ofblO
logical farmIng practIces, and serves as a fleXible model for others seekmg
Similar goals
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Harvest completion date _

APPENDIX A
Imna1 VISIt Quesnonnaue

Name _

Acreage In BIOS _

IRRIGATION
Where IS your water from (Irrigation diStrict, groundwater)?

Type of Irrigation

Post-harvest Irrigation date

Irngatlon cut-off date

Are you willing to Irngate up a cover crop?

COVER CROPS
Are you Interested In planting a cover crop?

What benefits do you want from cc's (N, beneflClals, OM,
erosion control, weed suppression, dust control, mICrobial
activity, water infiltration)?

Do you seed all BIOS acreage or some?

Do you plant Just In middies or tree rows also?

Do you have a preference for low growing or taller growing
cover crops?

Will a partially mown understory look okay to you?

Do you have equipment available for planting cover crops
(drill, belly grinder, spring tooth harrow, ring roller)?

Width of middies/Width of mower

Are you Willing to make more than one pass If necessary?

Type of mower (berm, rotary, flail, etc)

Do you use any speCialized eqUipment (weed eater)?

Are you Willing to mow In winter/spring?

What IS your soil condition after harvest (trashy, soft,
hard/compacted)?



InItIal VISIt QueStIOnnaIre (contmued)

BACKGROUND
Have you sampled sOil or leaf tissue In the past?

Reject levels

Yields

Are you happy with these levels7

Any major pest or dIsease problems7

Are you Interested In releasing benefIcial Insects or trYing
pheromone confuslon7

Are you Interested In enhancing habitat with perennial
Insectary shrubs7 Owl boxes7

Are you Interested In chipping prunlngs7

AGREEMENT OF UNDERSTANDING
Are you comfortable with shanng InfOrmatlon7

Will you allow data to be published In Field Notes7

Are you able to participate In quarterly workshops or
field days and twice yearly management team VISlts7

What IS generally the best day and time for you to
attend meetlngs7

Are you Interested In applying to the EQIP cost share
program7

OTHER
Do you know any other walnut growers who might be

Interested In this program7
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APPENDIXB
Weekly Momtormg Form

1996 ALMOND BIOS WEEKLY MONITORING REPORT
Grower_________________ Date _

Cover Crop InformatIOn H"gbt _0 3 _4 7 _>10 [cbeckmore tb." on"/n"dedJ
Denltty Avg # of cover crop plants per ft __
Stag, Prebloom _ Bloom __ Seed Hardemng __

Mowng Notes _

4 _

5 _

NOW
(Egg Count)

Trap #

la _

Ib

2.

Key
pe.tJQkpFf;lu NO", not
<kt<eted Lv,. presence Il<>

eoooom'" problem Med_
pOte!lttal econOmic
problom H•• hkely
<.",,,,,mK; problem
lteatment recommended
NA~ n<>tappllcabl.

13.dil\$lj)!lI'~'''l$l Pl....
.he<~ the bo.(sl for the
predate";p.,."..spre>I:"t

P""tTI1IPPIDf
# of trap mghts _

PTB
(Moths per trap)

Trap #

1 -

San Jose Seale 1-...1-_-1-..1._-1-.... -1
CJ AphytlS spp
o Prospaltela spp

Other '"'....l_-I-~_ _I.._I---------__1
DOther _

o An.gnlS

Pe.<h wIg Borer (strikes) 1--'--...........- .....-+-----------1
C Gray Field Ant

o Macrocertrus spp
o Trlcbogramma spp

Navel Orangeworm (In the null 1-...I--.I...,...J.-"'--4------------l
o GOl110ZUS legnen
C (op,dosomoxys spp

Onental Fruit Moth (stnkes) I--I--f--I--+--+-----------I
Mlle..Web Spinning I--I--f--I--+--+-----------I

M,tes 8m Almond 1-4--+-O-l--+- ------------l
Mites European Red I-...j--l--I--+- - ......----------l

Miles Peach Sliver I-..I..-.I...,..I.-"'--I------------l
o Predatory Mites
o 6 Spotted thnps
o Lacewmg Brn (generahst)
o Lacewing Grn (generalist)

Ants Southem Fire I--I--f--I--+--+-----------I
Ants Pavement I-...j--l--I--+-....-----------I

Leafhoppers 1-..1-_-1-..1._-1--1 -1

11
3a

3bz:::: :c:~ 4a
Anthracnose 4b

Hull Rot 5a
Other____ 5b _

VISual As_I of D! eases

BrownROIIiShothole
Jacket Rot

Bactenal Blast
Bacterial Canker

2b

Please Fax to LIn lewis at CAFF Foundahon (916) 7567857
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APPENDIXC
Field Day Flyer

8,oIogJleally Integrated Orchard Systems presents a Woriahop for
San JoaqUin Coumy Almond Growen and PeAs on

ORC
BD I WD TER

D NAGEMENT
Tuesday,
December 9, J997
9:30 - Noon

The R..pon firehouse
(s.,.. map an no""rse)

2 PeAl 2 75 CCA
(Certified Crop Advrsors)
CREDITS APPLIED FOR

TOPICS • IPlEADCERI:
ChoOSln9 fungus Resistant Almond Varieties

Warren M,cke, UC Dav,s Pomology Department

Winter Orchard MOnitoring
Gary Gllddon, Treevlne Consulting
Steve FOlada, FOlada Ag Consulhng

Cover Crop Stand Assessment
Fred Thomas, CERUS Consulting
Dr Robert 8u99 UC SAREP

Benefits of Mycorrh,zae to Plant Health &: NutnfJon
Ron Witcher 810 Orgamcs

Sponsored by the Community Alliance with Family Farmers For more information contact John Knertle {916j 756-8518
V,S,t our website at www calf org or emOiI us at blos@caffarg
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APPENDIXD

Management Team Members &
PartlClpatmg Growers

Colusa County

Management Team
Roney Gutierrez, Colusa County

USDA NRCS Field OffICer
Bill Llebhardt, UC SAREP
John Knettle, BIOS Project Coordinator
Robert Sanders, Independent PCA
Fred Thomas, CERUS Consulting

Madera County

Management Team
Fritz Helzer, S& j Ranch-Doma DIvIsion
Brent Holtz, UC Cooperative Extension
Fred Thomas, CERUS Consulting
Kerry Washlnko, BIOS Project Coordmator
Paul Wulf, Entosphere

PE'~vious Jrl:zg~
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Participating Growers
Wayne johnson
Joe LauwerlJssen
Gilbert Ramos
Clay Shannon
Sharon Wlggm

Participating Growers
Mike Braga
Bennie Curutchet
Gino Favagrossa
John Gebhardt
Jason Powers
Roger Poyth ress
Steve Swan
john Tolmosoff
Mark Van Klaveren
Joe Van Gundy
john Weddmgton
ChriS Woolf



Merced It Stanislaus Counties
Management Team

Glenn Anderson, Anderson Almonds
Walt Bentley, UC Statewide IPM Program
Sherman Boone, Boone Farms, Inc
Mark Cady, BIOS Prolect Coordinator
Roger Duncan, UC Cooperative Extension
Ray Eck, Almondeck Ranch, Inc
Gary Gliddon, Treevlne Consulting
Lonnie Hendncks, UC Cooperative Extension
Cindy Lashbrook, Four Seasons Ag Consulting
Mike McElhiney, USDA NRCS
Malia OrtiZ, USDA NRCS

Merced County

PartICipating Growers

Noelle &: Arne Anderson
Glann Arnold
Larry Avelar
R Lowell Baldwin
Sherman Boone
Bob Chad
Chns and janrce Costa
Henry Heldary
Fritz Helzer
Cleo Jantz
Leonard Kinoshita
Carl Kruppa
Bob Lambnx
Sandra Madsen
Ray Manno
George Moffatt
Lee Moren
John Pryor
Jill &: Donovan Ratzlaff
Chuck Segers
Ron Souza
Ivan &: Scott Stinson
Dr SS "Tok," Takhar
Bill Thompson
Rodney Voumard
Phil &: Jan Wilson
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Stanislaus County

Participating Growers

John Arnold
Margaret and Sam Baker
Harmon Beckner
Bruce Beekman
Harvey Bolin
Art Bowman
Mary Cake
Frank Jr &: Wendy DeniS
Ron Gowans
Stan Holtz
Jim &: Marlene Jessup
Neale Johnson
Norman Kline
CurtiS Larson
Lane Parker
Tom Parks
John Podesta
Salvador Sanchez
Gary Sanders
Bob Schmidt
Casey Van Rys
Joel Veloz
Fred Vogel



San Joaquin County
Management Team

Bob Bugg, UC SAREP
Tlsh Espmosa, USDA NRCS Stockton Field Office
Steve FOlada, FOiada Ag Consultmg
John Knettle, BIOS Prolect Coordmator
John Lagler &: Diane Goodman, Lagler Ranches
Fred Thomas, CERUS Consultmg
Paul Verdegaal, UC Cooperative Extension

Yolo & Solano Counties
Management Team

Karmmder Aulakh, BIOS Project Coordinator
Phil Hogan, USDA NRCS
Russell Lester, Dixon Ridge Farms
Craig McNamara, Sierra Orchards
David Scheuring, Gold Oak Ranch
Fred Thomas, CERUS Consultmg
Mark Van Horn, UC DavIs
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Participating Growers

Juan Alvarez
Marylou Collins
Dave Dlas, Delta College
Herman Drost
Don Freitas
Charles Hams
Enc Hmnchs
John Lagler
Charles Rlvara
Bud Travaille
Paul Tremayne
Clifford Van Till
Larry Woltler
Quentm Wnght

Participating Growers

Michael Barbour
Stan &: Leslie Barth
Rob Ferrero
Jim Haag
John & Erin Hasbrook
David Hoobyar
Dan Hrdy
George Kresa
Paola Le Garre
Russ Lester
Marty Mananl
Joe Martinez
Daniel Martinez
Scott & Mananne Ohver
Sally &: George Oliver
Dave Scheunng
Jay Shephard
Fulton Stephens
Bryce White
Steve Ziser



APPENDIXE
CAFF PublicatIOns

National Organic Dlredoq
Considered the "yellow pages" of the organic mdustry, CAFF's NOD
mcludes over 1,000 nationaillstmgs of farmers, wholesalers, farm suppliers,
support busmesses, certifICation and resource groups, commodity mdlCes
and explanations of state and federal organic laws
$44 95 (plus $6 shlppmg &handlmg-CA add $348 sales tax)

BIOS for Almonds
Published by CAFF m 1995, this comprehensive 100 page book provides
the nuts and bolts of proven biologICal methods for growmg almonds
$10 (plus $3 shlppmg &handlmg-CA add $094 sales tax)

farmer to farmer Back Issues
CAFF's bl-monthly magazme published from July 1993 to Summer 1997,
now to be featured as part of CAFF's quarterly membership newsletter
begmnmg m January 1998 Farmer to Farmer back Issues proVide well
researched articles on the techniques and technologies promotmg sustam
able agriculture Complete articles mdex available upon request
$450 ea, $4 (5 or more), $60/set (mcludes shlppmg & handling)

Agrarian Advocate
CAFF's comprehenSive, quarterly membership newsletter serves to link the
urban and farmmg communities together It provides both technical mfor
matlon pieces as featured In Farmer to Farmer and articles which help educate
members as activIsts Fitting With CAFF's emphaSIS on communities and local
food systems, the newsletter regularly features regional CAFF membershIp
updates, current legIslative and educational information and articles pertain
mg to all aspects of CAH's miSSion to preserve the family farm and to keep
agriculture safe &: healthy for all Free to CAFF Members

BIOS Update
CAFF's quarterly report prOVides detailed mformatlon about the actiVities of
CAFF's Biologically Integrated Orchard Systems projects Free to CAFF Members

The foghorn
CAFF's monthly report for CAFF's Lighthouse Farm Network prOVides Infor
matlon on lFN meetmgs and field days throughout the state where farmers
share mformatlon about reducmg chemical use Free to CAFF Members


