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Editor’ s Note:

Plesse let us know if your mailing address has changed, or you
would like to add someone dseto the maling list. Cdl or email
the farm advisor in the county where you live. Phone numbers
and email addresses can be found in the right column.

Pleasse dso let us know if there are speci fic topics that you would
like addressed in subtropicd crop production. Copies of Topics
in Subtropics may dso be downloaded from the county
Cooperative Extension websites of the Farm Advisors listed.

Gay Bender
Editor of this issue
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Final Farm Water Quality Fanning Course for Orchards
Goleta, CA from August 8-10, 2007

Registration: http//ucanr.org/registration or

contact Julie Fdlon & (805) 788-2321

Avocado Growers Tour in Ventura County. All avocado
growersin Californiaareinvited! No Charge and no RSV.P.
required....just bethereon time! We |l gather a Faulkner Farm
(14292 W Tdegrgph Rd., SantaPaula) a 1:00 pm and then head
out to 4 or 5 stops— pruning, organic, high density, pollinzers,
and new vaiegies. Ben Faber thinkswe will bregk peopleinto 4
groups and they would goto dfferent stops and then rotate
around to dl of the stops.
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Update on Lychee and Longan Field
Trials and Plantings in Southern
California

Mark Gaske | and Ben Faber

In 1998, weinitiated field trials with ly chee (Litchi
chinensis) and longan (Dimocar pus longan) to
evaluate them as alternative new commercial
orchard crops for centra and southern Cdifornia

Growing USand world demand and stable high
prices for these crops make them desirabl e as
patentid new crops for Cdifornia Lycheeandto a
lesser extent, longan, have been attempted and
gown on asmall scalein different parts of southern
Cdiforniafor morethan 100 years but they have
never developed as successful commercia crops.
They are challengng crops to grow and despite the
fact that they areproduced domesticdly and in
regions world-wide, yield and production
consistency continuetoday asproblemsin all
gowingaress. Currently lychees are produced in
Floridaand Hawaii and the fruit is imported from
Isradl, M exico, and China. There arealso
additiona commercial plantingsin Thail and,
Austradia, Spain, and India

Initidly, thefield trids were established at selected
sites of San Luis Obispo and Santa Barbara counties
using Brewster and M auritius ly chees and Kohda

longans. Theseweretheonly lychee and longan
cultivars available a that time from Cdifornia
nurseries. 1n 2000 and 2001, we were ableto
expand the number of planted sites and the number
of cultivars with grant funding from the Ca ifornia
Department of Food and Agriculture. Later funding
fromaUSDA Specialty Crops grant program
enabled us to import additional ly chee and longan
cultivars from Hawaii and Austrdia. The plants
imported from Audradiawererequired to pass
through a2 year plant quarantine program but by
2005, we were ableto plant out the following
cultivars a different sites from San Luis Obispo
County to San Diego, including SantaBarbara,
Ventura, Los Angeles, Riverside and San Diego
counties.

Lychee Cultivars | Longan Cultivars
Brewster Kohda
M auritius Biew Kiew
Bengd Diamond River
Emperor Haaw
Hak Ip [liau
Kwa Ma Red EWa
Kwa M a Pink Tigers Eye
Wai Chee Si Chompoo
Souey Tung
Kamana
Sah Keng
Fay Zee Su
SHathie

Figure1l. Fiveyear old lychee grove in Ventura
County.

Lychee Status

Lycheesin Cdiforniagppear generdly to be
adapted to avocado produdion areas with some
restrictions (Figure 1). Lycheestolerate about the
same amount of cold as avocados but in some areas
ly chees may survive and grow but may require
more heat units for normal fruit set and ripening.

It is gill early to say which lychee cultivars are
most productive and best adapted in Cdifornia.
Brewster gppearsto be as vigorous as any of the
cultivars but the Brewser trees are dso some of the
oldest thus far in trid plantings. There appear to be
differences aso amongtrees within acultivar in
their flowering and fruiting vigor but thetrees are
still young and those differences may just be dueto
plant size. Inreports from Chinawhere ly chees are



native and longan important traditiond crop,
selected trees are used for propagation and farmers
often take cuttings of produdivetrees from farmto
farm. Our experience with lycheesin Californiais
still so recent and limited that it is difficult to make
clear conclusions.

Eventhelarger lycheetrees arethus far very
inconsistent for flowering and fruit set. We have
observed overd | rd atively poor and inconsistent
floweringon dl of the cultivars a dl sites. There
are frequent reports in the science literature of poor
and inconsistent flowering and fruit set by lycheein
most growing areas around theworld. In
California, we aso see instances where we have
vigorous flowering and fruit set but ahigh excision
or fruit abortion rate prevents profitable harvest.
The causes may vary fromsiteto sitesincethereare
many factors tha can patentialy limit lychee
floweringand fruit set.

We have noted that some trees of some cultivars are
particularly productive and more consistent from
year toyear. The cultivars of lychee and longan are
al aresult of vegetative propagation and it is not
unreasonable that they may nat be completely
uniform geneticaly. Thereisthe possibility that
over timethere has been inadvertent selection by
nurseries for plantsthat propagatereadily rather
than more productive plants. In areas of Chinaand
other countries where ly chee and longan are
extensively grown, emphasis is on the most
productivetrees for prgpagation. Commercial
nurseries on the other hand often emphasizethe
more vigorous vegetative trees for propagation and
this may affect the flowering and fruit by those
trees.

Experience from Hawaii over the 20-25 y ears that
they have attempted ly chee fruit produdion
indicates:

1) they needed to develop their own cultivar —
in this case, Kamana, - that produced best in
Hawaiian condition;

2) they aredill limited in some areas because
of lack of chill hours; and

3) consistent fruit produdion even by Kaimana
requires aregime of specific cultura
practices to promote consigent fruit
production.

Dr Francis Zee, of the USDA Clond Germplasm
Lab a eh Pacific Basin A griculturd Center in Hilo,
HI reviewed some of the critica culturd practices
for lychee production in Hawaii at the annud
meeting of the Hawaiian Tropica Fruit Growersin
October, 2006. Francis emphasized the need to
synchronize vegetative “ flushing’ growth to
condition thetreefor flowering. This conditioning
comes from pruning, controlling nutrients, and a
period of water gress by redricted irrigation.
Francis stated tha only a“ mature’ leaf flushis
receptive to the cold induction necessary for
flowering. It isaso important to severdy restrict
soil nitrogen to restrict excessive vegetative
flushing during the winter cold induction period.
He emphasized usingfoliar nutrient application to
keep leaves healthy but limit overal nutrient
uptake.

Francis knows Cdlifornia and feels that similar
cultura practices should work aso in Cdifornia
Hefeds our cool er winter night temperatures
should improve ly chee production once the other
conditions are dlso satisfied. It isimportant to
remember that lychees are nativeto an area in
Chinathat is characterized by warm, humid
summers and cold, dry winters. These are markedly
different from those in Cdiforniawhere our dry
summers and wet winters confound flowering and
fruit produdion. We need to isolate the critical
factors for ly cheefruitingand manipulate cultura
practices to provide those conditions.

Dr. Zees's recommendations for ly chee
management are the following:

e SHectingthe best variety for the climateis
an important firg gep.

e Only mature shoats respondto cold
induction. Flower induction occurs during
cool dry weather on buds from mature lesf
flushes with low nitrogen content. The
order of importanceis: low temp >N >
water stress.

e Shoots need to be ahedthy size for good
flowering and fruiting-about 8-10 inches
longwith aminimum grth of 3/8in.
Smaller shoots are not productive.

e Low nitrogenisimportant for flowering.
High potassium s beneficial.



e Usingfoliar fertilizer avoids the problem of
residua N in soil that may berdeased a the
wrongtime,

Theideais to induce a sy nchronized vegetative
flush after harvest which will maturein timefor
cold induction and result in terminal shoots with
optima characteristics for flower and fruit
production. Thisis achieved through pruningaong
with nutrient and waer management.
The gpecific recommendations for Hawali are:
1. Pruneall shoots 8-12 inches fromthetip at
harvest.
2. Apply foliar fertilizer immediatey after
pruning. (Seethe recommended composition
below.)

3. Let leaves mature. They need to maturein
timefor cold westher.

4. Withhold fertilizer until youngfruit is pea
size, then apply ahigh K fertilizer such as
Banana Super (10-5-40). This can be gpplied
to the soil.

5. Maintain even moisture through fruit sizing

The recommended foliar fertilizer in 100 gallons of
water is thefollowing:

e 3lbs 20-20-20 plus micros

e 1 quart soluble B, Casolution

e Ysquart liquidiron

Apply this mix thoroughly tothe tree canopy
goproximately 3 gallons per tree.

Lychees overdl are slow growingand more
difficult to establish compared to longan (and many
other subtropicd fruits). Sxto eght years are
required for ly cheeto reach the first produdion.
Thus far, most ly chees are propagated by air layers
(marcots) in Cdiforniaand this creates specia root
architecture with primarily awesak, fibrous root
system concentrated at the surface. Lychee plants
should be pruned aggressively to keep the height
below about 12 ft. (4m) to facilitate harvest.

Trids are currently underway to evauate these
cultura practices on ly chee flowering and fruit set
in Cdifornia

Longan Status

Longans overdl are easier to establish, more
vigorous, and moreresilient than lychees. Longans
flower more vigorously and consistently than

ly chees but gill suffer from problems with fruit
retention. They adso tend to be dternate bearing.
Some of the alternate bearing characteristic is likely
tied to their longer fruiting cycle in cool Cdifornia
coastd conditions. Thefruit matures relatively late
and thereis limited timefor pruning and

sy nchronizing the flush.

Longans have produced commercia quantities and
qudity of fruit on multiple sites but thus far the
fruiting has been in alternate years. M uch of the
field tria work needed with longansisrelated to
how to manipulate cultura practices to improve
floweringand especially fruit retention. It would
aso bevduableto determineif thereis apruningor
other cultura practices to advance flowering
followingharvest latein theyear. Thiswould alow
timefor the plant to flower and fruit again the
followingseason. Therearefruit retention pray
materials and other hormonad materids that are
being evaluated with longans and these may offer
some promise aso.

L oopers in Avocados-A Note from
San Diego County

Gary Bender

Isthisthe Year for Loopersin Avocados?

Those of us who remember the looper problemsin
the avocado grovesin thelate 1980’ s dso recd | the
freezes that occurred in late 1987, 1988 and 1990.
What's the connection? It’s the iders of course!!
(Wel, at least that’s my theory). Freezes seemto
kill the spider populations in our groves, and spiders
are one of our main biologica control systems for
catchinglooper moths and larvae. Welearned to
appreciate the contribution of spiders oneyear when
we were shakingout branches to catch and count
looper worms on large cardboard trays. We could
often shake out apider onto thetray andthe spider
would run around and est our data before we could
oet acount. (Wefindly gave up counting, but we
redized that, as the weather was warming and
spiders were re-gppearing, spiders were contributing



significantly to natura control of loopers). This
year we had quite afreeze, and sure enough, heavy

looper damage is showing up in some groves in San
Diego County.

Do you have | oopers?

Yes, every govehasloopers. They eat holesin the
leaves and you can alway s find afew leaves with
holes. Asnoted, they are normdly kept under
biologcad control, not only by spiders but aso by
tiny waspsthat lay ther eggs into the looper eggs.
You can purchase these wasps (Trichogramma
platneri) as eggs gued to strips of cardboard.

These can be cut up and hungin trees, but they need
to be pratected from ants. Trids have shown that
releases of T. platneri a 100,000
parasites/acre/season during spring and early
summer (after peak moth flights) will help to
control loopers. If you seealot of damage and the
looper eggs have aready hatched, but the looper
worms are smdl, you may want to gpray the grove
with amicrobial insecticide known as B.T. Do not
spray maathion as this will kill ben€ficids for all of
the other pests.

Finding parasites and traps.

Smply do asearch on theinternet for
“Trichogammaplatneri” and “ omnivorous looper
trgps” and you will find severa places to purchase
your materias.

More questions?

The website http://www.ipm.ucdavis.edu (go to
ayiculture, go to avocado, go to omnivorous
looper) will giveyou more detalls.

Findingloopers?

Dowhat | do....go into an areawith alot of holesin
the leaves, shake branches and | eaves out onto a
large piece of cardboard. If 5-10 loopers fal out,
consider treatment. Becareful! They will dso fal
out intoyour hair, downyour shirt and I’ ve even
had one crawl into my ear. Yikes!

The 2007 Citrus Tristeza Virus Situation
at the
University of California Lindcove
Research and Extension Center

Beth Grafton-Cardwd |

What iscitrustristezavirus and how isit moved
between trees?

Worldwide, citrus trigezavirus (CTV), is the mogt
destructive virus disease of citrus. Some strains of
CTV cause very mild symptoms tha are not visible
to thegrower. Other grains cause decline and death
of thetreeif it is grafted on to susceptible sour
orange rootstock, or pitting of the branches and
trunks if the scion is grafted on to tolerant rootstock.
The infected tree can not be cured of the disease and
the only method availableto stop the diseaseis tree
removd. The disease can be spread through
gafting of infected plant tissue or it can be acquired
during feeding by aphids and transmitted (vectored)
to new trees. Severd species of aphids are known
to transmit the virus in Cdifornia, theseincludethe
cotton/melon aphid (Aphis gossypii), the spirea
aphid (Aphis spirea), and the black citrus gphid
(Toxoptera aurantii). Thevirusis nonpersistent,
which means that the gphid carries it in its sysem
for only ashort period of time. Aphid successin
transmittingthevirus is affected by theleve (titer)
of virusin thetreethat they acquirethevirus from,
the number of aphids picking up thevirus and
flyingto nel ghboringtrees, the receptivity of the
treethey land on (availability of tender flush) and
thetype (isolate) of thevirus. The gecies of
gphids currently found in Cdiforniaare not very
efficient in movingthevirus. In other regons of
the USand around the world, the brown citrus aphid
(Toxoptera citricida) is the primary vector. Brown
citrus gphid is amore efficient vector of the disease
(transmitsit & ahigher rate) than the other gphids.
Even more importantly, when brown citrus gohid
arrivesin anew regon, it causes thevirusto



become more severe. Prior to 1995, Floridadid not
have stem pitting strains of CTV or the brown citrus
gphid. Now that the brown citrus gphid has
established, Florida growers arefinding severe
strains of CTV tha affect tree growth, fruit size,

and yiedd. While brown citrus aphid is not currently
found in Cdifornia, it is found in Hawaii, M exico,
and Floridaand so it is likely to arrivein the future.
If Cdiforniacitrus growers can suppressthe disease
to very low leves, then when the brown citrus aphid
arrives, it will haveless effect on theindustry.

CTV in the San Joaquin Valley

The citrus growing region of the San Joaquin Vdley
of Cdiforniais divided into 5 pest control districts.
Thesedistrictswere origindly formed to eradicate
Cdiforniared scale, but activities shifted to CTV
detection and treeremoval duringthe 1960s. The
gowersin thesedistricts pay aper 100 tree
assessment to support the activities of the Central
CdiforniaTristeza Eradication Agency (CCTEA)
who collect leaves from the orchards, conducts the
CTV testingusing a laboratory tes caled ELISA
and removes the CTV-infected trees. In the mid
1990s, citrus growers in two of the five pes control
districts (W. Fresno and Tulare) voted to halt tree
remova activities. For W. Fresno, the decision was
based on very low incidence of virus and the
gowers have elected to havethe CCTEA ted only
new citrus plantings. For theTulare County Pest
Control District, the incidence of the virus was high
(1.7% district-wide with some orchards exceeding
10% infection rates). Growers felt that the

sy mptoms caused by the mild strain of the virus did
not warrant treeremova and voted to end detection
and treeremoval activitiesin their district. The
remaining pest control digricts (Kern, S Tulareand
Centrd Valley) continueto removetrees and have
suppressed the disease to < 0.1% of trees per
orchard.

Lindcove Research and Extension Center
(LREC)

The University of Cdifornia L indcove Research
and Extension Center (LREC) is thelocation of the
foundation block of the Citrus Clona Protection
Program (CCPP) that provides disease-free
budwood to nursery men throughout the gate of
Cdifornia The nursery men use CCPP budwoodto
produce regstered ‘mother’ trees and/or increase
trees that provide the budsto createthe field trees

sold to growers. The scion materid (fruiting
portion) of al treesin Cdifornia arerequired to
comefrom regstered trees that are periodically
testedto ensure that they are disease-free. The
rootsocks are grown from seed that is aso disease
free. Inthisway, Cdifornian growers have
minimized diseases and maximized yield and fruit
qudity. LREC isdso thelocation of morethan 30
research projects on 125 acres conducted by
researchers from UC Riverside, UC Davis, the
USDA and farm advisors from the Extension
offices. A number of the projects study how well
new varieties of navel, Vaencia and mandarin
strainsperform on various rootstocks under San
Joaguin Valley weather conditions. Other projects
study the effects of preharvest pesicides on
nematodes, insects, mites and pos harvest
treatments for diseases. All of the research projects
require protection from diseases that may influence
theresults of theteds. These studies are supported
in large part by grant funds from the Cdifornia
Citrus Research Board.

CTVincidene at LREC

The University of CdiforniaLindcove Research

and Extension Center (LREC) islocated in the
northeastern corner of the Tulare Pest Cortrol
District, where tree removd has not taken place
sincethemid-1990s. Treesinthe LREC research
plots have been tested on ayearly basis and treesin
the CCPP foundation area have been tested multiple
times peryear for CTV. Immediate tree removal of
CTV-infected trees occurs upon detection in an
effort to eiminatethe disease at LREC. Duringthe
period of 1992-2005 there were no CTV-infected
trees detected in the foundation block and the
number of CTV-infected trees in research plots
averaged 3 trees for the entire research center per
year. During 2006, 2 infected trees were found in
the CCPP foundation area signifying a breakdown
of pratection of that area. Budwood was nat
released from the foundation trees during the June
period following those detections to ensure that
nursery men did not receive CT V-inf ected budwood.
DuringM ay 2007, testing of the LREC trees
indicated that theincidence of CTV-infected trees
had climbed steeply: 46 infected trees werefound in
theresearch plots and 4 infected treesin the
foundation area. Thus, moretota CTV-infected
trees werefound at LREC during 2007 (50 infected
trees) than in dl the previous yearsthat testing had



been completed (43 infected trees removed during
1990-2006). In 2007, it became clear that the lack
of CTV-infected treeremova in the commercial
orchards surrounding the research center had
resulted in an epidemic at the center.

How CTV has affected budwood release and
research programs at LREC

This epidemic has two consequences. First, the
detection of CTV in thefoundation area prevents
budwood from being rel eased from these trees to
the nursery indugtry urtil the trees can beretested
over aperiod of time (one or two high virus titer
periods) and shownto be free of disease (seethe
CCPP websitefor updates). Theimportant varieties
of citrus are dso grown within a screenhouse at
LREC that pratectsthem from gphids, however,
only smal amounts of budwood are produced by
these trees because they are youngand shaded.
Thus, nursery men will be receiving f ewer buds than
they typicaly get from the CCPP program. In
addition, trees grown in the screenhouse rarely
produce fruit and so it is difficult to determineif the
trees aretrue-to-type or havefruit quality typica of
that variety. Secondly, research programs are
beingheavily affected by the high incidence of
CTV infection. If aresearch block loses atree now
and then, research is not heavily impacted.
However three of the blocks had significant
numbers of infected trees: 5, 9, and 21 trees. When
510 21 trees areremoved from a 200 tree research
plot, research is affected because replicates of the
experiments areeiminated. Thetrend appearsto be
ahigher number of infected trees in young blocks,
and this makes sense, because youngtrees with lots
of flush are very attractiveto ghids. It is highly
likely that there are CT V-infected trees nearby tree
removals that do not have sufficient virus titer this
year to be detected. We can expect to find
additiona inf ected trees next year in the research
blocks. Thus, theresearch program at LREC is
compromised dueto heavy CTV infection.

How can LREC be protected from CT V?
Theonly long-term solution to protect the research
plots and the CCPP foundation plant materia from
CTV infection isto lower theincidenceof CTV in
the neighboring orchards. Becausethe Tulare
County Peg Control Didrict growers voted against
treeremovd, clean up of CTV infectionis
completely voluntary at thistime. Aninitid survey

of 25% of thetrees (in groups of 4 treesper tegt) in
the commercia orchards in a0.5 mileradius around
LREC was completed in late M ay -early June of
2007. Based on the survey results, 1.2% of trees are
estimated to beinfected with CTV. Whilethe
incidence of CTV in these groves bordering LREC
has increased compared to the last survey in 1998
(0.14% infection rate), it is still a alevel that is
manageable with aconcerted effort of treeremoval.
Datafrom this survey will be used to estimate
resources needed to do amor e intensive survey
(sing etrees) followed by treeremovd later this
year or next year and to provide growers with tree
removal compensation. Resolution of the problem
will require funding from anumber of sources and
the areawill need to be surveyed and trees removed
for anumber of years. Thecitrus growers, citrus
peg control districts, nursery industry, Citrus
Research Board, CCPP program, and state and loca
authorities areworkingtogether to solvethe
problem. These organizations unanimously agree
that Lindcove Research and Extension Center is a
precious resource for the Caiforniacitrus industry
whose integrity must bepreserved.

Dr. Beth Grafton-Cardwell



Errata

We wish to thank reader (and grower) John Feyk for
helping usto correct somemath errorsin theoriginal
article published in the January—March (2007) issue
of “ Topicsin Subtropics’. Hereisa corrected verson
of that article with the corrected sentencesin bold font.
(G.S. Bender dditor).

Honey Beesin California

By Eric C. Musen
Extension Apiculturigt, UC Davis

Honey bees (Apismellifera) were imported into wha is
now the United Satesin 1622. Beekegperswere ableto
transport colonies of honey beesinto San Jose in 1853
and movedthem to someof the best honey producing
locaionsin the country, in southern California about 16
yearslae. Astheaxeage of citrus expandedin
California following their introduction in 1873,
beekeepersloca ed gpiaries near citrus grovesto provide
sustenancefor the bees and, on a goodyear, oltain a
crop of premium “orange blossom” honey.

Recorded numbers of colonieskept by USbeekeepers
eventually reached a peak of about 5 million during
WWI1, then steadily declinedto the current USDA
figure of abou 2.4 million honey producing colonies, of
which 500,000 (21%) areresident in California. Not all
commercia oolonies areused for honey production,
the number isan underegzimae. Al, there aemany
feral colonies, living on their own, throughout the
country.

During the period from Ocdober to early or mid-May, an
additional 800,000 or so colonies arebrought to
Cdlifornia(total 1.3 million) from a lead 35 other daes
to meet the aimond industry’ s demand for pollinaors.
Asdemand for additional honey bee colonies increases
with the expanding almond acreage, many more colonies
will be placed near citrus. Thiswill occur because the
conditionsat the point of origin of many imported
colonies are inappropriae for immediaereurn.

The dig of bees condgstsof water, nedar andpollen.
While ga hering pollen, bees pollinaeflowers. Worker
honey bees forageforthose foods over distances
exceeding four miles from thehive locaion. If foodis
abundant, mog honey beeswill forage within three-
guarters of amile fromthehive. From early springto
early fall, each honey bee colony requires an acre
equivalent of blossomsto med the daily needs of the
colony. If more blossoms areavailable, extraneda is
collected, processed, and stored as honey.

Thetwo mog critical timesof theyear for brood rearing
are inthe gring and late summerfall. Inthespring,
colonies haveto build back to full sized populations
from their smalled seasonal size duringthe preceding
winter. T he coloniesrequire accessto large amounts of
pollens and nedtar to provide foodto the queen that may
be laying up to 2,000 eggs every day. T hree dayslaer,
those eggs hach into a simila number of larvaetha
require corntinuous feeding for thenext six days, before
they pupae in cgpped cells. Thisisadaily routine, 0
nearly 12,000 larvae are demanding feed generaedfrom
pollens, evay day. Locaionsproviding abundant early
bee food sourcesfor 1.3 million colonies arenat
plentiful in California.

For decades California beekespershave reloca ed
between 250,000 and 350,000 colonieswithin flight
range of citrus plaitingsto ensurethe developmen of
their coloniesto astrenghtha will allow the beesto
survive and build up to be availablefor pollinaingmore
than 50 additional cropsduringthereg of the summer
season, survivethe winter, and provide almond
pollinaionthe next spring. The oolonies not loca ed
near citrus are moved to limited, non-agricultural areas
where wildflowers may be abundant enough to support
the growth of colony populations, if adequate rains and
permissible flight conditionsoccur. Beekegpershaveto
be careful not to choose gpiary locaions where plats
poisonousto honey bees are in bloom: California
buckeye (Aesaulus californica), cornlily (I1xia
campanulata), death camas (Zigadenus elegans) and
locoweeds (Agtragalus spp.). The current 500,000
colonies areat the carrying cgpacity of Californiafor
commercial beekeeping. All readily accessble, not too
disant, goiary locaions are inhabited by honey bee
colonies, each year. Theinflux of extrahoney beesfor
amond pollinaion smply reduces thefood for each
colony through competition, if beekeeperslocae extra
colonies near hidoric giary locations of resident
beekeepers.

With afour mileforaging radius around each hive
honey bees from a single colony may be foraging
anywhere in a50 square mile aea. Californiahasaland
mass of 156,537 square miles. If each of California’s
500,000 commercial colonieswere separaed by eight
miles, with no foraging overlgp, they would require
25.13 million square miles of space, which is160 times
greaterthan the landmass of California. T he United
Sates has only 3.48 million square miles of landmass.

Obvioudy, commercial beekeegperscannot own enough
land, containing honey bee dtracive plants, to feed their
colonies adequately. Beekeepersrely on private land



owners and supervisors of various public agenciesto
allow than to place apiaries, usually 40-100 colonies
each, ontheir properties. Beekegperstry to select
locaionstha will at lead meet the minimum nuritional
requirements of thebees. Inyearswhen honey plats
are abundant, beekegperscan harved ahoney crop.

Informaion, gleaned from 2005 county craop reports,
relates tha California beekeepers generaed $39.8
million in honey production, nearly half (46.6%) of
which camefrom T ulare County and was predominantly
citrushoney. Honey production contributed 23%to the
total beekegping incomeof thestaeandisvitally
important to the economic survival of beekeepeasinthe
San Joaquin Valley and southern California. Pollinaion
income was about four times great e than honey income
($122 million), but the colonieshaveto behealthy and
srongto command a good pricefor pollinaion andto
survivethe stresses of inadequat e food supplies and
pesticide exposure when used for saturaion density crop
pollination laer in the season.

In recent yeas, some citrus growers have been planting
varigies (mandarins) tha aremogt dtradiveto
consumers whenthefruits contain no seeds. While
navel oranges do produce somepollen, growing a
seedless variety near navelsprobably would not be
problemaic. However, plantingtwo or more compatible
varigies of mandarins near each other can be very
problemaic. Thepollen from onevarigy will set seed
intheother. Currently, varidies planted in the San
Joaquin Valley produce cropstha maturea different
timesof theyear. But,they bloom smultaneoudy and
are vey compdible.

T o avoid seedsin their mandarins, San Joaguin Valley
growers are atemptingto convince beekeepers notto
place colonies within two miles of their 10,000 acres of
mandarinstha will be in bloom. Beekegersae
reluctant to abandon apiary locaionstha have provided
susenance and someimesa honey aop, to their
coloniesfor many decades, if not generaionswithin
many beekeeping families. However, omegrowers
became ingstent. Lawsuits were threstened for lossof
marketable mandarin aopsto trespassng bees. Then,
the approach shiftedto aproposed &fort by California
Citrus Mutual (the organizaion that previoudy worked
with the beekeepersto provide pedicide protection
legidation for the bees during citrus

bloom) to have new legidation introduced tha would
require all honey bee coloniesto be movedtwo miles
away from theboundaries of any planting of six acres or
moreof mandarinsin Fresno, Kern, or T ulare Counties.
An areaextending two milesaround a six acre square
plot covers 8,544 acres, which is 13.35 squaremiles.

A smilar area extending around a 640 acre (one
square mile) plot covers 13,802 acres, whidch is21.57
square miles."

Accordingtoindustry gaigics, thereareabout 250,000
acres of citrus grown in California, of which about
25,000 acres are planted to mandarins and about 10,000
acres of mandarins currently are ma ure enough to
produce amarkeable crop. If the 10,000 acreswere
plantedin non-adjacent 640-acre blod s, thereisthe
potential to elimi natehoney bees from amaximum
area of 215,656 acres, which is 337 square miles. If
10,000 acres were plantedin asingle, solid, square
blodk (a 15.63 square mile area with 3.95mile
borders), the protected area woul d cover 38,282
acres, which is59.8 squaremiles.

A total of 189,577 acres are reported planted to citrusin
the 2005 crop reportsfrom Fresno, Kern and T ulare
Counties Thus, somewhere between a mini mum of
20.2% (having all planted mandarin acresin a
sngle,large blodk) and amaximum of 100% (for
either individual 6 or 640 acre plantingswith non-
overlapping bee exdus on areas) of the three-county
citrusacreage woul d be off limits. Theexad planting
schemes are not available for more precise calculaion.
However, more andrelaively smalle acreages are being
planted every yea.

Some citrus growers havetried to help beekeepers find
substitue citrus locations, but often none were available.
In other cases, long-standing citrus locaionsof one

beek eeper were taken away from him or her and given to
anather beekeepe that had been forced ou of a
mandarin locaion. Thereare littleor no unused citrus
locations, due to the huge demand from so many
colonies.

T he beekeepers have serious reservaionsabout how
things aretranspiring. Firg, does one agricultural
industry, in the name of economically proteding its
agricultural interest, havethe right to inflicc economic
damage on ancther agricultural industry? What role will
right-to-farm legidation havein protedingtheir rightto
move onto agricultural landowner’ sland with
permission? How will new mandarin plantings affect
growers of egablished crops requiring honey bee
pollinaion plums, kiwi, mandarins, Minneolatangelos,
pummelosand other seeded citrus, avocados, lae
cherries, and early summer squash, amongothers.

Second, beekeepearsfeartha laws or regulations
prohibiting the placement of gpiarieswithin two miles of
anyone desiring the absence of honey bees on hisor her
property would set a dangerous precedent. Such



prohibitions, acrossthe country, could eliminae
essential gpiary locaions for honey beecoloniestha are
recovering dter use in crop pollinaion or are m&king a
honey aop. Quitable apiary locaions already are
difficult tofind, withou distance regulations. The
beekeepershopethat effortsto enadt such legidaion
will be discontinued.

The financial consideraions of maintaining healthy, well
nourished honey bee moloniesthroughou theyear in
Californiacan be demonstrated from the deta collected
annually by county agricultural commissioners and
published in their annual aop reports. In 2005, the laest
year for which daais published; honey bee pollinaion
was an essential factor inthe production of $6.15 billion
of fruits nuts, vegetables, and seed crops. Eliminaing
an extremely important nurient sourcefor bees, fairly
early in the season, will damage the bees, reducetheir
value for income production forthe beekeepers, and
affed the ensuing almond pollination season aswell as
other commodities for therest of theyear. Othe
solutions for the seedy citrus problem, ones more
acceptable for the beekeegping industry and other bee
reliant commodities, nead to be identified.
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