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STRAWBERRIES
 

1. Production and Imports
 

The potential for strawberry export from Central
 
America depends primarily on economic factors such as the
 
cost of production, shipping charges and competitive quality
 
and pricing. The cultural adaptability of strawberries to
 
the Central American production areas appears to be quite

adequate. Strawbcrry production technology should be
 
directly transferable from California and Florida to most
 
Central American conditions.
 

Domestic production in the U.S. is dominated by
 
California which ships around 7,800,000 pounds each year.
 
The primary marketing season for the shipment of California
 
strawberries extends from early March through mid July.

Winter fruit is also shipped from Florida at an annual rate
 
of about 1,000,000 pounds. The marketing period for Florida
 
strawberries extends from early December through early May.
 
Additionally, local production is extensive in various
 
regions of the country from May through July. Figures on
 
this pick--your-own, roadside market and home owner
 
production are not available, but estimates suggest that it
 
will rival that of California. The major off season imports
 
come from Mexico beginning at the end of October and
 
continuing through February. Table 1 shows the strawberry
 
production in major states in 1985.
 

Table 1. Strawberry production in major states 1935.
-

Yield per Acre
 
State 1000 Tons 1000 lbs.
 

Tr-ansas 0.9
 
California 386.9 53.0
 
Florida 53.0 20.0
 
Louisiana 1.5
 
Michigan 8.2 6.5
 
New Jersey 3.1 5.5
 
New York 8.4
 
North Carolina 2.3
 
Ohio 4.6
 
Oregon 25.2 7.4
 
Pennsylvania 2.1
 
Washington 10.7 7.1
 
Wisconsin 2.8
 
United States 509.4
 



--- ----------------------------------------------------
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Table 2. Major countries which exported strawberries to the
 
U.S. in 1986.
 

Country Metric Tons 1000 Dollars 

Mexico 4889 4286 
New Zealand 751 2468 
Canada 146 219 
*Guatemala 98 45 
*Costa Rica 89 181 
Ecuador 45 103 
Spain 22 26 
*Panama 6 26 

Total strawberry imports for 1986 were 5,892 metric
 
tons and were valued at $7,408,000.
 

2. Production Budgets
 

No reliable production budgets currently exist for
 
strawberry production in Central America. In this case we
 
must use data from California and Florida and make
 
comparisons on individual farms for production costs and
 
yields in Central America. Production in California
 
extends from February to November with the major shipments

being concentrated from March through September. Typical
 
yields average over 50.000 pounds per acre, iith varieties
 
such as 'Chand..er' and 'Pajaro' producing 4,5000-7,000 trays
 
(12-pints) of strawberries in the first year of production.
 
The 'Aiko' and 'Selva' varieties have the potential of
 
producing 8,000 or more trays per acre. Florida strawberry
 
production averages about 20.000 pounds per acre and
 
extends from November through April. In California about
 
one-third of the acreage is carried over for a second
 
fruiting season.
 

The cost of production in California is detailed in
 
Appendix 1. A summary of these costs reveal an
 
establishment cost of $7,474.00 pcr acre based on 10 acres
 
of production. Total cultural costs foi a first yeL fruit
 
harvest excluding harvest costs is $10,509,00. The harvest
 
costs for picking and supervision are estimated at $1.70 per
 
tray, with crates, baskets and wires costing an additional
 
$,83, for a total harvesting cost of $2.53 per tray. Labor
 
costs including fringe benefits and bookkeeping are figured
 
at an hourly rate of $7.20. Total. cultural costs for
 
strawberries maintained for a second year were estimated at
 
$3,554,00. Harvest labor costs were calculated at S.13 
per

pound. In this case, yields of 30,000 pounds per acre would
 
give a total costs of $.30 per pound, while a 50.OCO pound
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yield would cost $.25 per pound. If total cultural and
 
harvesting costs of about $24, 563.00 are divided by an
 
average production of 5555 trays per acre, the cost per flat
 
is about $4.42. This price excludes shipping and marketing
 
costs.
 

Estimated operating and owr-,rship costs per acre for
 
strawberry production in Florida is included in Appendix 2.
 
A summary of these costs and returns indicates a total pre
harvest operating cost of $3,895 per acre. Harvest costs
 
were estimated at $1.45 fcr picking and packing, containers
 
marketing charges at $.50, trr a total cost of $3.30 per
 
flat. Additional ownership costs including deprecation,
 
insurance, repairs, taxes and interest on land and equipment
 
was calculated at $1,410.00 oer acre. If total salable
 
yield is estimated at 2200 flats per acre the total cost per
 
flat would be $5.71. The ldbor rate for Florida was
 
calculated at $4.00 per hour, which appears somewhat low
 
when such expenses as social security contributions and
 
workman's compensation are considered. Total costs in the
 
Florida study for operating, ownership, harvesting, and
 
marketing were $12,465.00 based on a production of 20,000
 
pounds per acre. This study fails to include many of the
 
expenses, inputs, and financial considerations which are
 
more accurately reflected in the California study.
 

3. Market Prices
 

As is the case with all fresh produce, the prices of
 
strawberries fluctuates substantially with supply and
 
demand. The price per pint of strawberries at terminal
 
markets ;ypically fluctuates between $.60 and $2.50. The
 
lowest prices are usually received during the peak
 
production periods in California form April through the end
 
of August. A representative yearly average is around $1.00
 
to $1.25 per pint or $12.00 to $14.00 per flat. Any export
 
budget for strawberries from Central America must assume
 
this end price after all cultural, shipping and marketing
 
expenses.
 

Typical retail prices for I.Q.F. frozen berries are in
 
the $1.39/10 oz. or $2.06/lb. range. Frozen strawberries
 
are currently prices in the range of $1.99/lb. for whole
 
berries and $1.19/lb. for sliced berries. Bulk (5+1 berries
 
+ sugar) in 30 gallon containers are approximately $.52-.53
 
F.O.B. California, and p.56 F.O.B. the Pacific northwest.
 
The cost of shipment to the eastern U.S. is about 5.06/lb.
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4. Cultural Practices
 

Standard cultural practices from major production areas
 
such as California and Florida should transfer successfully
 
to Central America. See the attached production guides for
 
details. -he use of soil fumigation, raised beds, drip
 
irrigation, plastic mulch, and standard spray schedules
 
should allow 
for competitive production. The cool climates
 
found at higher elevations should allow for extended
 
flowering of the plants as is found under coastal California
 
conditions.
 

One important consideration in successful strawberry
 
production is nursery source for planting stock and the
 
chilling and storage pre-treatment which the plants receive.
 
Flowering and vegetables growth of the plants is directly
 
related to their preplanting environment and 
to the climatic
 
conditions after planting. See California and 
Florida
 
production guides for details.
 

5. Cultivars
 

Cultivar recommendations would include the following:
 
'Chandler', 'Douglas', Pajaro', and the day-neutral
 
'Selva'.
 

Additional cultivars which may perform well in 
warmer
 
areas include 'Tangi' and 'Cardinal'.
 

Traditional freezing cultivars include 'Benton'.
 

'Marshall' and 'Fresno'.
 

6. Market Windows
 

The best opportunity for export appears to be a market
 
window from August through December.
 

7. Competitive Market Pricing
 

In addition to the comparison of production and
 
harvesting costs additional export marketing expenses must
 
be considered. As a general rule air freight will cost
 
about S.25/lb. Additional costs will include customs
 
brokerage, USDA inspection, transportation to warehouse,
 
distributor handling, and distributor commission costs. 
 All 
of these costs must be factored in when evaluating the 
potential f>.r export into a well e.tablished a very 
ccmpetitive .a-rket. 
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INTROD UCTIO N 
Commercial production of strawberries began in FIhrida a.' l 1878
 

in the Starke andI Lawtey area. The fruit were shipped it open crat(s
 
by rail to the northeastern United States (23). Product ion legan if)

the Plant City area about 1896 and in southeasterra Fhoridal a lit
 

19i0 (22). The largest state acreage was in l 9fl wleu alnuri I1.0()() 

acres were grown. Production decreased to a low of ahoift 121() ;acr s 
in 1975 and then increasled to about 5,40(0 acres in 1983 AIl hough
strawb.-rries are grown throughout Fhorida, about 90 tf 95", of tli, 

pro(Iucti'm is located in west central llorida- St rawhlerries are gro wnl 

in Florida with the annual hill culture system. Traisplani!s are • ,I 
during October into well fertilized beds which have beenl fuligatlldo ne 	 ao e nt (l eme c tr l n! h' d wih iik
for nemnatodle and dirsease cooitrol and mulchied with h lack 
po yethyle.,e Fruit harvest begins in )ecember aad leaks itMarch 

or early 	April. Hiarvest in local art-as may continue taid!i iaa Ma1 * 
Strawberry 	frait are mainly pro(lced for the fresh iriarkt aad areshipped all over the world. but the :arg'st volaumrae is shippedit the 

eastern half of the United States. Fruit are also sohl throua.gh roadf 

side stands, but, near the end of the harvest seasfon, io st fruii are 

sold for processing or to consumers through U1 li'k fap(eratins.
Plants for the fruiting field are podLICed 0tL-(fa-state Is well as 

in Florida. 	The introduction of California C,ltivarsainto Florida ita 
recent years has mae local nu rsery producetion more diffiil. Nllv 
of the California callivars are stusceptible to a serias disea-c (:0) 

anthracnose (Colhlobrichunai frauaria.), wlhicl (:a kill lg 
numbers......a.t..i...h..nurs..y.......................................nuhers of plats in th irsery anal arry over le rlh ir, 

the fruiting 	field. G;rowing the.se cultivars in an area with a alir 
and air;er climate he!ps to (onrtrol the (iseasf ,in Ilie nursrv (I, ) 

FRUIT PRODUCTION 

Pianting site sefection 

Soil Type: Most mineral soils are suitlahle f,,r growing strawler 
ries. Fine-textured soils or tlhose with Slfod i" horizoans (;tit il
.erieahle 	soil layer)can ie used f good surface dr:uirag is Ilr'ial 

ed. -trawlerries areinot gene rally grown l organic soils All saails. 

es!pecially (lIe excessively well-drainaed soils, shold have arg:uir 
matter coitent in excess of 2"i, to (llhacta soil lil: Iaanl Iaf fl'ltol 

water and ferlilizer rvicteiion. A vigoarts civer cropia gl iara lrraig 

each off-season can maitain air even slight ;y increaLse Ilie soil ( igalli" 

http:throua.gh


I I' I rIte'" A:; Ihe irgaiic mattervteit decreses to low levels 
()lti foot of "Ol drained 'tht re-sandy soils, the irrigation 

|uireenls increase an( f-rtilizer management becomes more critical 
fir the proluction of optinum yields. On clay soils or soils with 
higlher water tables lrgatnic matter content na'yot lie as important. 

Dlrainage: So -is to not contaminate the fulnigated soil, surface 
waltr siold not flow into) the growing arc.'1. Nematodes, weed seed:, 
and ldisv-se organism. may move wi:h the water and re-infest tle 
field (20) D)rainage, especially surface drainage during the growing 
seas(li, shouldhe fairly rapid so that piiant rools are riot damaged 
by fIlKxiig which may occur either after heavy rains or after periods 
ofi hleavy water application, such as for freeze protection. 

Weed Problems: Fields where perennial weeds, such as nutgrass, 
are a pro lem should be avoided (27). Attempting to control weeds 
after plaIl iig the crop is difficult and can greatly increase produc-
I ion costs-

Irrigation Water: The water supply may become a limiting 
t,:;ouru a-surbaization and population density increases. Regula

tiis ma) limit water use, especially from welis. irrigation from pits 
or the re-cycling of drainage waJer into pits will probably become 
io(irt' romnlii. Irrigation water quality is also important. The water 

shouhi lde relatively low in soluble Falts (below 500 to 1000 p1)n1) (53) 

and contain no chemicals such as boron at toxic concentrations. If 
ilt' water pll is near 7 or above, the soil ptl will increase, which 

may require foliar ap:-licalion of somen micronutrients (41). Sufficient 
water pumping capacity needs to be available for freeze protection 
to prevent flower, fruit, or plant damage (36). 

Bed Size 

Since, ra 	0wrries are shallow rooted, most of the roots are within 
hille volumeI of the formed bed (22), and most of the moistire and 

mnitii til- tke will txcur within this volie. The height of the plant 
bed shliid be slifficient (o plermit maximum rooting and to prevent 
ilainage 1o rotots during flooding. A bed height of 7 to 9 inlihes as 
me;Lsured frtln b01otitm of row middle is sufficient under most con-
(lit ions (9). The firmness o the bed can vary greatly depending on 
eqilinilt used to form tile beds. The firmer beds appear o retain 
moi-; tire 1 inger, but data are not )resently available on the ,ffec's 
of bed firmi(.ws on llanlt growth or yield. The width of tile be(l 
generally relat(,s thtite number oif plant rows per bed. As the number 
(of rows p'r h'd intir;.ases, the fruit yield may increase, hiult the 
harvesl ing if fruit may liecul mir( diffic'ult (8). Pesticide Coverage 
oif I i lira dh)urtin.,i ' jlaia f tli4age may also hectile iiorte difficull which 

*. 

.- . 
,-

Figlire 1. 	 Bed width affects ninter of rows per bed. plin lr acre, pro 

duction ,ists, r4t, of % anid friilspray (-ov(,rLgt,, fni '' 4;ar cl. 
yields. 

may increase fruit i-il The lrobleins bet ullie nl ilnliil:1111 ;Ls )l1mll1 
size and (tensity increase anda I il' length of iIv fiit stalk 
(k'cre tses (3,5,8). In addition, special e(liiliint-til is litded o(Ir wider 
beds. Because wider heds cover a greater area, Imor' pliaiis, fer

tiizer, polyetlylhieiniulch, funigani, and pesti itesh eilalso re
quired. Once the lhgd width is selected ind equilniiient liftlia eid 
to fit this ted tlhe n'tel oortuiity to change ni t Iinlit cnlln'tai s 

of eqlilpm(ent (os!s (44.16). Theli'potiiilial for in-reaiseilpu fils is 
greater with beds haviiig iore than 2 rows heca isi, of gi eatier fruit 
yields (10). lowever, higl'r pio-(hit('io4n costs alid iiir;i,d fruit 

losses lecatise of r,:ls may ntreI liiali (iiitii,(i;il' t'll'rfor I litl, 

potential fruit vih is (8, 10). 

Fertilization 

Rates: Ahouit oice every 2 y('ars Ih ' soil sh iil he Ic, ld, f, r 
phosphorus, lptolassitilin, calciuii, an(I m;igii,' niii amlit IOwill dt'ier 
mined. Test your soil m'arly liint' pil l liedl if lici(it il S.v eralso can lie 

months Shoull elapse, het wetn lln' (oIr (h nillt till) ;ilpli;llal and 
lied preparation ti alltw t inn' for the lint' ti rt'a(tI% i It Ihe sil (21). 
|tcauise (if nil ollillriclit availatilily IIll Ill slnil i1w kIln li l w%%eevi 
5.5 and 6.5 (:11). A Iil plh,,lhosplni-us a. t i l ll tl , ,'s iiilt a.lel- liy 
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Sii t sS 4 1. 'od14"soils hav' ;ahtigh lIhoslphiris (lnt'llt and mally 

Ie lliire o l I I,,, r i'saIIIallli t ) lhmruis.imial lliti Thi' nitirogen anid 

oltass.-i I it f-rt ilizv'r re(-oni eletlIt iis ar millde witI the knowlIedge 

that leaching , tl1ese iou rients may he a prohlem. It is possible to) 

apply rti-.s dmihle I hose r.t mln<n(Ied and yet inctr a deficiency 

liecause tf improper fer- ilizr pl:i'iieit adl slrce aldor exces.sive 

ilrig:litli ir r;umfall aad t olig. A soil with i a low toi ltedtlil 

l04t' sitill "I level and %it Ii most of the fertilizer applied broad-

l.;Lfl(miixed i li t I bed) should receive aololt 18( to 200 lis per acre 

fiM<ltssiirl (all rIatevs of p)iiassii in are as piunds per acre of K.J ). 

With .Iahigh -,(il llassitiillin test level alldlbroalcast placement, !135 
toE 150 11, per ait' of additional potassiuin is su-fficit.. If (of-lost 

Ii )O'h~prtl f.12 SSiu~ch 10,~llliosl'horus 
totile f 'itli 'r i,applied iil a hand between rows at a delth of I 

2 ii hi es, th'n t licts be Nitrogenrates (a-in reduced by (Ie-third. 
should he ;pplied at 175 to 211) Ills ler acre (ltepending on the natural 
ferl ilit (of Iw, oil Abotit oiie-hialf of the nitrogen should come from 
11!lm%14I-hl'am soilce, Suii :)sstlftir (Ialed med, IBU)t, or a resin 
(tait lli atl (9I). rate uitisted m h'le( release (If the nitrogen source 
illatlh o tf-or(, ll tli licells of tIte crtop. Consult the Extelsion agent 

in youmr area iarrec(mll ena (li1li5. ntrigelltl andThese potassium 
ferilizer Iate"kre fir 2-ri w t.lts. Fir Ixetis withi illire thani two loWS, 
,il~llY I '.ach :W-!iti' ial row the same rate applied per-row with tithe 
2-row bI Is.(; ilig from t2-ow to a 4-row bed does riot doutlh; the 

fertilizer rate lIstead the rate per acre increases by inle and ilnc-
third because Ihe mitlulillr of Plaits aind rows tper acre generally in-
(lret-s, 1 i t and one third. If 210 Ills of potassitim per acre are 
alplltll wit Ii a!-r w hIelI system tlien 267 Ills ;,f iotassitim per acre 

woild be ilplied wil i a . riw led slysten. lRemeell r, that with 

handing hlwm- rates can lie -tn 1r Excessive ratesb tica iltdssiim. It 

fIr'iili:til. eilIcially with nitrogen may cause excessive llalt 

growlIi git itiighitcr plant p)rodctittIon, andI increase the pro-

hllhll -if lilslli The lalter i-,a -lmilitioi iii whic-h the frui! are nor-

ilal ili.ize- but fail it colojr irop'rly. are tilllr inlietareas (if loor 

(011,r1 h1 pm4llil, and sl-til rapidly tir harvvst (52). 


MonlIit i-ills sl llilll111 aIie l tl IiCi tI fwW asiitsleedl!, Leaf 

aii;ilh 'I llirtlig Iho grl l i is thci' (o% 'iig a(i i15f cffectivc methlod 

,ler iil ii,i ,, i'mi it-l11ir lle gives tin'
lrivil l llts. T I lliiliilimill 


Itl-af (it'itiIit m it )it;f4lr varimviii c I ieits. I_'-lf tIicentratIillis should 


be al or ilit%.velise le- lt If tilieleaf lncelintration (If dii (ciliiit 


is lms14-the h-\el iii(li'hutdll illTallhe I, Foliage, alpllication i~ l','Ie 


retiimi-l diiiIIl t ,I llililil yilhls. Soil ajljilitati(ils (di'
talii fur I 

eficitcincy. Apdi-aei, led' li-lore1 ll'next si';tiii Illh'vialt' i d14, 

t)(land 25 lp ;Gill i,1ll'i- ilil rieltlvlliii 1011 li t(I'lnl 25i IIll Illt4 

Table I. Leaf concentrations ne('ded for optinum yields. 

Nutrient Minimum leaf coinceitration + 

Boron 25 plni 
Calcium 0.3'+,. 

Copper 5 ppl111 
Iron 50 Ililli 

Magriesiui 0.0.18% 

Manganese :3 illn 

Molybdenum 
Nitrogen 

Poa .siuu 

0.5 ppill 
2. 8%',
0.2 't,
0.2% 

Sulfur IWOXl fiialn 
Zinc 20 plluin 

'Ilas been reconaliewlncd a tO ppm by lilt, rpv4,ai tIr (!1) 

acre of a inicronlutrient nix. For most soils, except mocks and 

alkaline soils, micronutrienls, except boron. needI (i(ly le appl liedI 
on11Ce every 3 or 4 years (!-I). Manganese an, iron are tite first 
micronutrient deficiencies to appear oilstrawl)(-rrics illlorida even 
though substantial aoionts may have beei apIpl ied to the soil. WVe 

have observed that as the soil pl nears ir exceels 6. imist 

strawberry c'iltivars on fine sands tenrd to tisp.!aImnalnganws d fi 

ciency (12). Foliage aiy leior ajlrat her than soil alplicai aw 

propriate under these circumstances. Sinceismi may be leacdll 

fron sandy soils (28), yearly application of lirlin t,i lhe soil Ir lhe 
application of boron to theililiage may be1 r'qliireti. o iot apjty 

more than one Il) per acre of the elemnlit t stLsll to tite foliage, 

antd apply in split applications or best results (.11 ). All micrmllilriito 

applications call easily become toxic to thw plant 'splec-ially Whll 

applied to the foliage. For those who are it eresttl, ulletins with 

color photographls of nuitrient leficiency syimllmllois of .trawlleril .( 

are available (52).
 

Placement: Fezt-ilizer shlouidll l)laced in Ihe p 5' l-hlene liiillhl 

e(I bled inla manner whichlininlintiizs leaching alid salt II11 tl d 

enhances plant upoake. Table 2 illustrates the effe(ct f vcrllI 

splrinkler irrigation (,ii leaching of Soltile salts froli l lll yllol 

muilchedtbeds. Al! hough res!ilts vai-ied, the lea-iniing t Itnfertilizer 

sails was quite se%ere. The organic matter ('(llittlet If the soil wa 
aperbolt I 1 With gi attel ('Illitlild wil 5-. 0 reater orgaic llc slowv release. 
fertilizers, leaching would be less. Leacliiig walts il tlie tt- tler 
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of bed than tunder planting holes. Table 3 indicates the effect of
(141 (if of'I p)LaCeii'11-lit flit fert ilizer hand1 on ifeaching of soluble 

tert ili~vi .
 

At the time trial wvas conducted, overhead sprinkler irrigation was 

tot l1(d to establlih plants and thus the leaching effects were less. 


olwever, levels of soil soluble salt:;, potassium, and nitrate in the

bed with the one inch placement depth were much higher than at
the 5 inch depth. Placing the fertilizer deeper in the bed results in 

it being subject to greater leaching because more water 
 moves 

through the lower part of the bed during heavy rair,s and when ir
rigat ion is used for plant establishment and freeze protection. A portion of the fertilizer (about one-fourth of the total amount. applied)

should be mixed in the bed. Altnough fertilizer placed in this man-

her is sulhict to rapid leaching (Table 2), 
 it is needed to provide
nutricnts to the young transplant for ist early growth. The re-
maindcr of the fertilizer should be placed in a band midway between 
the plant rows and just deep enough to remain in the moist soil dur-
ing the s4.ason (I to 2 inches deep). As noted, fertilizer placed in this
position is least likely to leach (Table 2, 42), and plant roots will feed 
from lhe hand within 2 to 4 weeks after transplanting (unpublished
data). Fertilizer placed under the plant row may cause foliage and 
root damage or even the death of the plant whether derived from 

Tlp,, 2. Effect of overhead sprinkler irrigation on leaching of soluble fer-
tilizer front p.lyethylene covered plant beds'. 

Soluble salt reading2 

CenterTreatmewnls Plant hole0 :1 3-6 0-3' 3-6' Original' 

Sand nto fei 
 70 98 77 112 126 
S.tald 2tXR) II~s.A 595 420 77 182 280M

Sand :i)4) IlbsA 
 525 770 98Sand 4IRR) IbsA 418 770 :3850385 98 '122 -1900 

S411 ro ftri, 224 210 168 
 182 244

2(08 lb,/A 22l 261- 11270 19 2240 

So"hil 30AX) Ibs'A 841) 49W) 154 3()S
l ) 11ll:;/I..A 308 280 168 3150 
S,5il 8 252 

f;: () 

'IIh'ds we.ft 2 f long anti wide and 9 inches high in b.d venter and 8 inches on sides. 
Tetn i h applied oVer an 8 day periodIt-s of irnigat ion wet e Four plant ing hole slits4 itchus long and 1; iIt'e, i,;ll'|l|rt,;illll~n|front sides of be(d 'ere nia,ht in mnfmucyfforrhPvhtne 

1 
'iart, r otiltn -,ltie salts ir, sattrjrti exrtract 
Ta.istl llio In U ,'riv .dtr,, s , N ,Ntur Kat. and triple super di,1dlhte atud

InF,.'l lii In , aeil%%1111 1ilh rmn NliNo,, KC and t an]'ertjlizerto x. -d I rotz g hy "ilt ,il a r 'ld ' iF 

4 
Fertilizer 1 to 2'
 
Band
 

preventionFigure2. (f salt blurn to plaLks. Some( broadlustPlacement of fertilizer is imprtant o plateluent,dredce hcatin anid fIf 
fertilizer is needed t hasten early growtl,. 

an inorganic or a slow release source. A common grower practict.
is to brozdcast all of the fertilizer before preparing the plant be&,
If too much fertilizer is mixed in the bed or is inadvertently con'en
 
trated under the plant row, 
plant damage from high solhble salls
is very likely. Plant damage from soluble salts usually occurs aftr 
irrigation for plant establishment ceases. Tle soil in the bed begel
to dry from drainage and from evaporation at the planting slits
Evaporation at the planting slits causes soil water to nove toward.. 
them. This water carries soluble salts with it which can result in, high
soluble salt concentrations in the root zone area. This problemi has 
been observed for many years among growers and occurs only wleii 
all or most of the fertilizer is mixed in the bed. The testing of larg. 
numbers of grower samples at ARC-Dover has shown that when the 

Table .3. Effect of placement on leaching of ,;ater soluble fertilizer Inpolyethylene mulched beds. 

Soluble salts (I''IM), 1',taSsiou ('I'M), Nitrate (PPM)' 
2Depth R Nil C2 I hi C I N ' 

Inches 1 inoh fertiliter ptaetiol1 

0-2 1015 3785 Il-1li 95 750 2664) 175 2(0 f.V, 
50 215 915 15i) I-A5,


4-6 :320 795 1095 20 75 
 .6, 55 1((i, 

h ,rh____'_
0-2 745 97(10 1380 15 711 95 ." .. ...1(1(If, I" 
2-4 680 495 1(85 1) :15 115 25 :15 MI'
4-6 87(0 415 825 
 1 t5f.. 2 1 

'Parts per !njiltio t of soluleh salts, (sitasaiuitolllch __oor Oli1taie.ntud_1 inl '.zturit,, "i' 4S r t 
2
Soil saml)tes were taken in plail row (). bed (ttr W) and ,,i thalf"1 a%1,

these poitiLs (M) in 2-29 68 
placz d i ia iar n beud cetlir titheir I oir 5 inlh-s h.1Iww lnarrowibd lirf.i,."r iliz er d eriv ed fro nt annlli o lilti nitra le, h 1u l il .[lkt -Usau oride ,isi a n d . . h . ih 
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s'loa),l salt level .xci tcds 280() ppm in the root zone of young 
strawberry tran!;plan!s folhar wilting and burn can result. The only 
rmethliin available to correct the problem is to apply water with 
o\ ertead sprinklers until tile soluble salts havo decreased to non-
toxi' levels "'round tithe plant roots (below 2800 ppm, bu, the level 
will vary with cinlivar and soil). It has beetn observed that ()in well 
draiied ;andy ;oils, eslpecially those with low organic matter (,(it-

tent, this iractice mina result ii excessive leaching of fert, t izer so 
that a nutrient deficiency toccurs later in the seaMson. If drip irriga-
tion is used, all or part of the nitrogen and potassium may be ap-

pli,'d throu-gh (lie drip tube (38). If slow-release fertilizers are used, 
all the fen ilizer can he applied in the bed] in a manner similar to that 
tised fi r iiveriliad irrigation (7). Soluble fertilizer forms placed in 
tile led atitIused with drip irrigation may result itt leaching of all 
fertilizer if placement is not proper (7). 

Land Preparation and Fumigation 

New fitmigant s and neinaticides are made available on a continu-
ing h:l-sis. Consult local specialists or the Florida Nematode Control 
(;uide for the fumigant or nematicide twst appropriate for your 
Situnaiion and also for the rates to use. 

Soil tillage shluld begin early to ensure that all plant debris will 
be decomipos,d before fumigation (30). This requires 6 to 8 weeks 
atld iperhaps longer if large woody roots arid stems are present. 
De,'comiposition can Ibe nlianced with frequent tillage, moist soil, and 
the inchuirpiratioti 1 inorg;tnic nitrogen fertilizer (I 00 to 200 Ibs per 
acre of ammonium nlitrate) into the soil (30). If plant debris is not 
comlhi lyIt'(-iliset;d, tt'mat(des and disease 'ausing utrganiIsi 
in th' plalt dvliris canl surv ive the fumigation pro redure. Frequent 
tillaig' of fill int ist soil also causes weed seeds to germinate and 
titllatodtes i halt h naking them more susceptible to the fumigant. 

The soil sh uthI li uiformly moist but not wet at f,'tnigation. 

Polye l.Ihti iahiit uhothl be applied a.; soon as possiblh after 
filligt it'll ()Itil t' ;.tara coveled by mtl':h needs to be fumigated 

in the fruitting field, and all directions on the product label, especially 
for altplicatiln rates, shiutl be, followed. ()ptillll-ill soil tetmperatures, 

chisel spatring anti dep i, and waiting ieriods before tranisplatting 
shouhl i,.oltaitict fr:11I' Ihe label or determiined before applic'ation. 
illow lrv'tlltiorls1n theo label sitce most fumnigants or ieilati'ides 

alt' (.'y it ,.%ic it htllians sI well as to soil pests. 

N ,- o',,-i.' 't- t,,, t;titth. tt th' i '.i.. titi,,,, i ,r: ityan ,\grtitututratt St'i,.t'. 
.. I It'l,, . t ;.iltt., iIl.. 

Plant Sources and Quality 

Strawberry plants anlie divided in)to two class s, d(iltt;ail and 
ntli-drnlant, as re'Lltd to l:it" (hilling history itl lot hut1 yvINItit-. 
which have nut been exposed to te(l'ierat rt's bl[[w 17,1-', ; P 11(m,, 
lormant Plants which have been expolsed t, tlip't- altltol , belt 

450°F will have starch storetd iii the upper root area , tti'b,!A\s Ih' 
of hours of ( hillin (below 45 F) received by Ihe plant Ili it oiwi 
increases so does the 10: starch , oi!ie1t ( 1t). If sotflit it-.tit ,Itl II 
is stored then thel plants are callhe dormant This imltieas ta Ithi' 

plajit has food reserves (slarch) which enabhle it it sit rvive ftr IIl 
.priods in storage at 28 0 Whenever di rtlaut tdant s are set, go t It 

%villbe vegetative fir several months. A few notwers will atl.a ,r t,1 

after setting, tu.i il; adliitinal flowering will ittct'i lii ,I'.t.n I 

Iiolhs. I'lants received in the fall frum nurseries in the niliti 
nixited States are usually partially dltrntiant. "TheselIlatit h c'v'-,tit 

ficiett food reserves for estali:;'unent in the fruititig field v ilbl.,i 
foliage but not eiotugh for long teri storage ( 19). VI'g-tlti e I1t(- gilt 
is usually quite adlequtatV and fruiting titay 1iw so ttewliht -;.! t i't l 
that of, local plants. Th' time of fruiting and thlie ttal yiehlIcatl I), 
inflnenced by ihe alliount of chilling that plants have it'it iveti itt 
(he inursery and in slorage and also by weat eltr conuilit-, (I I 1It 
ilants are subjected to an exce.vsivt n-iitunt of chilling ill it-lito-riI % 
or in storage additinal fruiting ray be delayed all iti is miNa'I Z 
t(o vegtative. Plants froit northeri areas iiiatt;yi' i it ttltti;tt,' 

'hilling in ihe nursery betfore harvest which results in inly stitll 
amniits of starch in tile roois. if these Ilants ar' .sel ini i1I' frHi ititt 
field with little or t foliage, the restttse wilt ie similt i tot)1 

at ilt li'Xt ;yhtdr(lttnatt tranislplanits whir athae defoliatesd as ioti ' 1 i;11 li 

Florida-grown plants and usually those grown in tlii siul liit 
United States have received no chilling in the tiurs.ry bytIhi iii r 
tial transplanting date in Florida. Thus starch is not st ,re I ire tI t'l 

roots. In addition, placement of bare-rioted plants Ili ((i)li sl ; gv 
(tes not result in storage of starch in roots. 7h1so' pltnt.s.4i tld not 
h' (hJl'i'it. stored(t q" tnttiovi ilit.'lniJru'i'Zin!J.Re Ilants 1rittit 

nursery as sool as possible after digging antid ti1lste thitI t.l il 
a streamt of ('lemi wat'r. Do ?l recyl' It is wttlcr siiii Ihhi IsMI I/ 

result in sprelad of .liscaso''s or IIenltodi's 10h ihto iil/ Ill pur .i, 

Plant immediately or place in a 'liler for temittary stterag'. If Ilatl ", 

are not removed froi the nursery field itnnt'dial'ly after digging. 
bury the roots in mnoist utrsery soil but for no lot g'r (hatt tlI %it) hwill 

(ili). Protect plants from desiccation, whether in ilit( -torso,'r, ;iIt 'r 
retii val from soil, iii storage, or it al t rtttimval the fruiting fiuhl prior it) tl 
tians;llanting. I)esiccation or atiy other Irtc'ednli4-' %khich it ' . tti 
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flrigi'' Il oi no' omiiilt plants (can resullt in liigh plant inrtali-

ty, sh,%% plai t growth :inl dievelopiiieilt, deliyed fruiting, aid redu('-
ed fruit yields (4,1)i The extent of the problem delhords oil 
tra ,plant t r,(,1 t'. anirottt of foliage retained, and (on the treat-
lIent the pl;ant ret l'.t's after transplanting. l'lartI foliage shoiuhl e 
(ry when stmcired 11r more than a few days in a cooler (30). Ihlwever, 
sto re plantilis Ilit iger than necessary since storage tends t) make 
plant-s miare diffi"uit t, est ablish (11 ) If plants are stored for 2 to 
4 %eleks. (.stallishient is more dlifficult, vegetative growth in the 

friiit ung field r;ay be e' essi'.e, fruiting will be "ielaycd, and total 
frit yields can he redollrt , (I I ), Plants stored for wore than -1 weeks 

are i,) i i'litivw' tohe set in the fruiting field. Some cultivars may 
biirit' .td,.vr'lV affected by storage than others ( II). ('onsilt lIoal 
specialits for inforroai ii) uil effect of plant storage 1,' indtiivitll! 
.oltivars Whmen plants are otred or shipped, the ternmeaiare mtist 
b-t' kel 1 tlenlglogh and sufficient air iost circulate around (conl-
.linr-s. o ti.at liailLs do nlot go through a Ahat'. I)i- ard plat.s whic'h 
have gone through a 'heat'. 

Plants s,' t,; tly from tire nursery ti,,)il (r fruiting field withoot 

wilt itg are i-t est: lish but tend to he. niore vegetative than 
plants whirel' o;. 'ci n i nn storage for a few (lays (I;) o I not set 
!1),)1tL n(ireit rum tilte nursery earlsy in the season (before (hetobler 
li0) siutce gro, Hi can he (xuesive and fruiting may lbe delayed, 
es ecilly wli !:. atil early winter wealHer is too warii to pro-
ville sufficient pialit clilliig There is art iiterat('ion (if hotip, ,riod 
and Ielei'r:ttiore in flo.'er inifiation (22). Tlt! higher tire ti'niperatiire 

tite shorter tle,d;tylii, h required for flower itiitiation aid viit ver-
sa (22;' This effec.t varies with the ('liltivar. -niove e .cessdead arnd 

disel ',t d fliage iet,iiiii traisplant ing, and inspect plaints for 

s oitl(or disAsews Whli ninatodes atre present, espic ially sting 

nl n a iil ,i,,1 iti s ,,i l l eitbharvested w ithin four to five feet 

(ofan inftmtillarea I3). If a very light ii etio i anti orna ise 

lres'ii (;, 2 fi, t liit ei area), harvest ing of plants 20 fet lway 

1romtih ilti' ito has h-lii.n satisfactory (29). Hlowever, if atlihrai--

nose is fbiunil an . hewrt iii a nur;ery, there is always risk iiiviilved 
in setting ,te plant,; it the fruiiing fiel. 'I'li(_ quality of the 

tnail aoll l ttu'idiltii t5s tii a large exi til its fruiting caialiility 

( 1,4,11, ,:l )il.Th refore, use trans.lants f suffiient size (at hast 

a one-fotorhi inch criiwli)diameter) which have not b-en inmpriiper-

Iy treated ;rir t Iraisplatiliig ad :re a rtlhri lnose and ne liat le 

free. To reiulce lhe risk )f (atast rophi(' loss frot disease.', weather, 

unkoiim llant defects, tid etc., growers usually plant mole than 

oln. cult ivali ;iilid uiain ilais from inire tha| One soiur'e. An a(I(li-
tiorial lnefil is Ii lie harvest cv(les of the two or -orfe cultivars 

Planting Date 

)ate of planting is intloenced by tie cultivar, plant iltily V ialnd 
past history of the plant. Except for the day neuti al coltivars, plault, 

should not he set before ()ctoher 5. Non (klirinart t ;ranIsl f%%tti ll 
little foliage andor small vrlwns generally develp and grow .lh%. 
ly and give lower fruit yiehlds (I). If these are il id, .. t imiiin, ,PaM 

in the recoimmendel planting period fir t hat ciltivar ( 'r':ally 

those plants set earlier in the recoinumlehiI planting neroi! gi l 
hrger and produce inore rtnner.s and fruit thain thniseset ter ( 1 I ) 
however, if plants are set toW early, espi'ially if fall t 'ilnp'rma.t-i 

are above tirral, plants may Iecoin< too) vegitative aid flt-i l I (I 
duetion may he severtly (elayed. f plants are se-t in the l;t( ,%.k 
of (Octobercr later, plant growth is geinerally less, fruiting is dla i -. . 
and se;tsoial yields may he hwer (I 1,17). ligh s il ft-rtility ir:,,as,. 
plant growth, itht excessive fertility may res Ilt in oversize plault. 
greater daughter plant prtolduction, and pio ' ilwly li ,mnr fruit iqualti 
Plant Spacing 

Spacing of plants on the mulched heis van'> with te vigor id t' 

plant (1(t, an the numnher of rws ed (HY. ( i 2 ,d,.r a rowv le 
Common spacng is 12 laes Iweeti rows amd) et n oiits,o'f ) 

the row. This spacing :worirally allows sul liient air ciriulaiiit 
arotitrol pdants, fairly giiot w,'"etration of spiray noat(.ria, aid!ehll, 
fruit harvest inig to proceeid quite rapilly sint, fruit arer itmci i _ 

ide. Wit li 3 and 4-row lo>, the distance be't % ri rows vaii s fo i im 
8 to I1 inchs. Most grenrs usinig mre ntli ro2w,> lr Ilel in reas 
the spacing hetween ilairts down the row i) c'i)rip,ii;it for tille 
decreased spacing between roiw. Tle harvesirg o rut friimii tils 

with more than two rows per ld is iore difliciint, secially a" tilt 

planit (liiity increases (5,8). As, lant density incriase-s witI an. rt iw% 

lUn t r pei led more fruit are issed by ti t( r i(i left to roi 

In additin, frnit rot is also ironrea+ l,i causi(' fruit urnlder the fo liag 

say t"st luger during th day ard pestiide spra"y c ov e miuiy 

1)e2 reultcld (5,8, it)). 

Fruit yields can icrus with increasei Iilait ity, hilt lWs 
frotn frnit n it av lsn tli'tladvani tage if iin rlc"!e , ( IOM i,1iiiiv 

ri t'n r 
quire'd to (ciitrioldiseases, iites, and in 'sects iii f oi%,Theii iilr 


pet led ild hu spting lweei and town the rows is largehl del.r
 

by the gr(ow er's i naell mlient ability , eqiifi 'i t , e,.o',.,ull)
mineld 
spray eqtilnilnt, arid the quality of th t'cr-w hft veirglil tiht' f1-111 

Planting Depth 

The oliagrashown ii gure illustratestii, proper planiitiig di' 1ti 
foi strawberries. If plants are set too deep,tilie ilaitts areilnlrit 

ar .,L he crownrm imro l , int-zt V 255111tr.,- fi ' i . I , 



A '7 

__2. 

"iqnrt,'3. Ctirrect platting depth is impi irtant for proper rooting and to 
avi.d plat damage o inortality. A is tie proper depth, while 
Ii and C are too deep and too shallow, respectively. 

shallow the root system is exposed which can result in poor roting 

and shifting oif the plant in bre,zes or when harvested (22,25,50). 

Often plants may be set at the right depth but either be in a small 

(.pressioin or have soil ridged around the crown. When irrigation 

Isinitiated to establish plants, the depression can fill and bury the 
crown or the ridge may erode and expose the roots. A firm plant 

1 as sist~s in preventing tile bed from settling or eroding. 


Establishing Plants 

i'lants w ithotit adequate starch in roots require overhead sprinkler 

irrigattion to prevent foliage loss and plant mortality. These plants 

will requite irrigation varying from a few days to 2 weeks after 
transplanting (4). Initiate irrigation as soon as plants are set. Each 
morning start irrigation when plants show moderate wilt anti con-
inite 	irrigation until the hot part of the day has passed or until 

wilting conditions are no longer present. After a few days, irriga-
tioncan be inn iated a little later in the morning and can be discon-
tinu'td earlie in the afltrnoon. Plants should have 3 or more leaves 

rumaining at [li end of the establishment period. Excessive foliage 
loss (ilays growth and fruiting (4,16).Dormant or partially dormant 
plaits do not require irrigation to the extent of non-dormant plants. 
Irrigation for dormant or partially dormant plants is provided to cool 

the crowns and for moisture, 
The purpose of the irrigation is to prevent the desiccation of the 

pflant foliage unitil the root system can develop and absorb sufficient 

moisture to Nustain the plant. Only a relatively small volume of water 

is re:quired. lowever, lhe irrigation system generally used by the 

grower is designed to provide large volumes of water. This results 

in ex('essive water use and leaching of fertilizer from the plant beds. 
One method to reduce the amount of water applied is with inter-

mitten( irrigation. irrigation is applied for a few minutes and thei 
stopped for a few minutes. Control of the intervals can be obtained 

with til.ie (locks and solenoids or with other devices. The following 

is a list of ionic of the practices required for tIn' successful use. of 

Intermittent irrigation to establish plants. Sime it,msi 

(1,2,3,4,5,10,11,13) apply for continuous irrigation also. 

1. 	 Use plants with short petioles when piossiblh. 

Set plants as solon as possible after digging from nursery. 

3. 	 Do not allow plants to wilt from timeiof diggi:ig Irm :iursery 
until irrigation is initiated after transplat.ing. 

4. 	 Use only healthy plants and remove dead leaves. 

5. 	 Turn irrigation on as soon as plants are set. 

6. 	 Thorougl~iy moisten transplants and i1u1(h during the timte 114. 

irrigation cycle is "on". This usually takes at least 5 itinitles 

of irrigation. 

7. 	 Resume the irrigation "'on" cycle by the tine plants bet 'me, 

dry. 

8. 	 Length of "on" cycle varies with climate, (a) hot, windy, and 

dry weather results in longer "on'' and shorter "off" cycles, 

(b) 	 during cool and moist weather little irrigation may It' 

needed.
 

9. 	 Plants should not be permitted to wilt exessively (luring tlh 

'off" cycle. 
10. 	 Turn irrigation system "on" in themorving when plants begin
 

to wilt.
 
11. 	 Discontinue irrigation in the afterotton when it appears t!at
 

plants will not wilt excessively for the reimainder of the day
 
12. 	 If leavesstart to become necrotic, difficult to moisten, orchug 

t las start t eite noticrifiht-lt isteng ,eto a 
to plastic mulch, then either not enough wter is b,'iing al)lit',l 

1 The ffe (yls t plang 
13. 	 The first few (1aysafter plants are set in fwl(l art, itre ('ritiu'.
 

to establishment than the period after this tie.
 

14. 	 Response to intermittent 'rrgation vari's wtth the vari(ty its
 

ed and the ct ,ldition of plants within a viri.t y tPlants with Imig
 

petioles and those which are wiitcd, diseactd, e-tc., will re:luir'
 

more irrigation and care.
 

15. 	 As a guide to the length of the "on'' and ''off'' pri((ls, a 7 
minute on with q 8 minute off cycle should he sufficient under 
the most arid conditions encountered (luring the strawberr) 
planting season. This most arid period is usually in late 
September and early October. Poor (itality plants may ciause 

one to shorten the off cycle a nini:te or so. 



Ili 1 .1-,'. lcrlill:'er %:;,, I liw(Ii d with initerinittelt irrigation than 

%% it.w imlli, iimlil i slltihes at Al '-I )v'r (UniulliedliltI (I 

o:&lla) Iiin ,)el'It eIlleil , high iat'.s oif fertilizei applied br(,ad-

cat r:.tultd in%folia:tg( hur with ilterillt tn hut lit with con-
Hiiorvut, irrigalion during estahlishnelit. Thus proper fertilizer 
pl;htllitl and III%% rat s )f 1r)iadcat ft'rizt i irie imp--l|tatl t 

%ilt UI C f iottrillit viit irrigat il. 

17 mlitlemittll! lttigrt:ilisni tilh ret,,tc(e :ater cotnsuilml)tion for 
estllir illitv onemwhalf. 

laught er Plant Remo al 

Ilaughi or lit (rinier) )rmodhucti tn in tile fruitinig field varies 
(lepit'lliil tilltiih crtltivar, chillilig htij, of the planiLs, and the plan-

ti iig dat. liT iimoire (tlidliig a p~lanlt r-ceives l)ri,)r to setting ill the 

fruiting field, ('lseriltly (hilling received in stotrage, and the earlier 

the platl is st Oli grrlter tihe runner prodtrctitin ( II). A few days 

if ,' yr c(il weallitrm (iihlit temperatures o. ,ir freezing) iln the 

I[riling lichl tt'lds tot rdiie (or eliminate further rullier prolduc-

ill Itlner iriutlli ti 1 is ul( esirable in thte fruiting field because 

1liI ex''ssiv5 phiit gr-mwth iell!rfertes wit h harvesting and pesticide 

:ililllitii i (.i ), utii itt lportantlty tlle plant's f(ot! reserves 

limap hli' 11'used Ii r lilwantcted vegetlative grow th anti not for fruit pro- 

duel i Iiili.cis itll lit' reliovetd ilalually, or, as ill other areasil 
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Fti i I'r' ltomiit li 4 datightlr friiutiig fihid is ind.esirablte.o oo i ilalts in tih 

of the I.S., by suctioin typ' r oary l ,wers when rllilintr itllils awi 

not rolted (12,49). Sonletirmels tOe rmtmor i'd.mls art, set liitil plhes 
where the original plant Iha!; die(d. ,I'hes( ;iplt. o ,)n-h er 0.1u i I l,; 

a normalI re-set and estahIislI. withoI ut alIt!,, ital I irrigal loll if no,t 

removed frot lie m1other plant for a low dlays aflie so-l'ig ll 
course, fruit ing is dhlayed and yie-lds are u'dlici'led itli! s (iln 

published data). 

Weed Control 

Weed control (a I(, elllalced by prolwr (110i1' o1 i tiil ;li. v 

cultivation, and h' use of herbicides.-The broasl 111111 ftllill;!:ls , 

provide some weed 'lltrtil while lttlialiito' , nt) \,t .(kiiWt a tilt. 

trolled to a large extent. il the betd llllk la-)y' 'by Ilh htvhylo ii ih.h 
however, wevds do grow thrmligii ile ilalla: hitlt Tiles,'%%(It', arw 

generally conLtrolled by hanld weeding bult 111ay alt Io (-1;itleid liy 

herbicides. Care must lie takeni with the, kllitot;itili(of liii li( ilhs 

tI strawbherry plants iice plants may 1I' ilnirfdth ;aii gt()wthi shl w 
el with their use (12). Weeds ill row Iidtdles (ari lit', ('1irlldl wilih 

a culitation of cultivation alnd herlticides. Ilelrtio hlilte ; lit lall 

ed for use on strawlierries and altttli.d in ti or tItat li (ostt illt 

harn the plant ir leave exce ssive residit' tilt th e frii liteiiibililler 

that lherticides applied ti the row middlis ia !)t, atisiroilI iy 
st.rawherry roots growilng ii it row mihlh,.cs (or Itit, h 'li(itide lill;y 

mntove laterally ulnier tl e tilanlt ltt'tl with tite sil wa:er 

Irrigation 

rawherries are shllotw rot ou'tl (22) withI mist, i)f t Ii rittits It al 
in the topl) 8 to 10 i:'s of Ithe soil but with somie1, rit 101i101tratlll,A


a depth of 21 inlehtos (22). Soime ttlvt'ltttilltliroot iistilly i (-tii 
in the rtw mititl's. Siie siawterrivs are griwlt tilt a ;lrlgo o1f soil 

hlting 
capacity and (iraillage cliaracti ' stics oif tt still. Ill aiilltiill, raili 

types, irrigat ion fhequettnc ar( rates are related t i I t', wtic i 

fall, air tem eratire, ant t siz'.la alsit iltf ;lt i ho' ;illtilill (of 
irrigation nice(. For sandly wci trairli s, til wit Ih I I I. irgal iit 

matter, tlhe soil [iltistut.'c(tltt t within the twit slhitlih hi withill 
range uif 7 to 10". This is wet elmigl l sit tt wltll sfllf','ztillt I 

a balt Il. s' ii will relail its sitlt adlia feel lt tist lint wale- itut 'u t 

w ill ntot f irrn ti o) dr(?p friwn tlie hall. Atlim st all irigltl i flI-, 

molisture is Iny overhteadl stirirtkel . This limlt ktdilt'jiit'tl t4)ot il 
estalilishlient anti frost llrtiteetiirl. If drip trrigat itlii !s ti,t f,i 
lill~~~~~~~nistullr t, w a te~r shl i ld a p p~lie d t h e , . d al m l ii d) t, o t Lli ' , a l l O wt: 

i panievaltratioti rate fotr tit.-area covered witliritolh (7.-1:1) I 'til' 

half hie fili'h is c)v"er l with lltilh and ti' pa:la 4\ apl :lll i ;il" 

0. 1 ii tier day, ltei.: 0.1 ilt il d riit irrigatio siiih- l iu 1 ijit1 il' 

to ll acre if L'd area or t wti acres i) r ca. I -il 11fiu'Il Itti' i, at %% 

_ 
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ru,i iil ilni ip.ii,,I i.-in N i:t'i and April when I gh air temperatures 
iii 'l..e da,iolloiio lltai l tt l spirati;n. Planit hettdlssoul bwuchecked 
tilt a daily hi'is during this period to prevei't plants from Ie'tunring 
d'siit(t'd \'arious tvlps of ,qlipitent are available to -lssist ill 
monilt)ring Ithe soii m1:;ore level. Frifit tilalit v and size deteriorate 

if plants tihliii have ';,t fici-Wn water (7). E×x'es:;ive water ise with 
drip irrigmatim can resull it; e:cessive fertilizer leaching (39). 

Irrigalioi need no! hc I urincd oil uiintil fIll-' tiillral itll. illl I (,I 
dest area of field, just alove tile hill'lh, opil loi Ih sky, ;iniil Iil 
protected by nearby plants or oIj]ieLs is allut :81-'F lit iill sh-lilhl 
be (iso'tlinuedtl as sool as tIhe ice liw'fill0 t)inull Ii' lolir g, oir 
when the wet hl;Ib teinleratture is above 12i " (:1) Spmgllig (I 

sprinklers should be such that, without a i ,Z,litwale 'ill1.;I It 
sprinkler reaches all adjacent sprinklers. If %%idh'rs t;iig is,iw.i. 

('old !Proie'tlio., 
l)rttectiil may n1ot be adleiate 
lions. If tile wind speed is high (10 

itder -windy ow 
to 15 Ililtp or gi 

v'r, tutu (oill 
'atl'r), \al;itl al 

Whtii jilaiii ti ,ie fratil ug ii'id begin to flower, pro!i'ct io:l froi 
fr.czs . ilil In-av;tild:l' (;vt-iihead sprinkler iurigalioi is the isual 

pliatitin even with close sprinkler spacing uay hr -pol it(] i 
ralt i'. Under Iliest condilions plants as w il as Ille fhwi'rs ;:ai1l if ii, 

nlkel lI,, f.t-iz,' Ilili'(tiill. TIllv irrigalion water Irovides liat to 
fiv hll"IH L',III,'I 1'rmull'itf(he water d(hps to 3{2°Ftnd t.-

the~~~~tepratrli1(iriiulstt1 jai~seiIY ;s it hI'c/e, A', hlog as tl' tetperature )f the flower or fruit 
sl.i-- ahlu t i'llnitlaini;tge reslls. The lm er tie,air temtperattire 
the"gi ;C4.r flie, tillll t " atcr needed It)maintainIhe tettepraure 

eratr 

may ie severely damaged. With little or It)willd, alb til() l iilh 
per hour if iriigation is required ffor fri- 10i 'ecti i dhi ii1 a; 

olllalutn ahst 0_2 ii' It pern from~ 22 V
tenperatre it22°FanI about 1.25 indi r ur front 2'' toIS 1I'' 
(36). If irrigation water is take'n from a pit, the waler is gi-ilieali
colder thtan that. fron a well, and greater aimorunts lliay li' uiiild 

of I Ii,' Ito\.1 fI'. ih 'I f 
iii It.0 lo 

r' andbi frit ;hiob e the' dlaitagintg level (886).e,adr iriore, pr;e tilfreze tla iagetlehal g.n 
it, ir irtiUire'5'nsit ire thatn ripe fruit (unptaublished 

( pte
fruit 

data). 

for protection. Further infornation oit co)il prh't'lit (,I]au hi. 
tained fronm Florida Extentsioi(8rcular 8-1:38,Str ilikh'r Irriga:'.im 
Cold Protection.'

.Ih 

hr 

[-'h .r'anld froi are moile sensitive to cold danlage after several 
%%eks, it% ;iim wealhe.r Ila after several days of cool weather. 

Harvesting and Marketing 
Most of the strawberries harvested in Fluohrida are shipped fresh 

to northern markets from Dieceuler through April for inluimidt;ile 
sale. To obtaiti a high quality pro ituct., fruit slishilobe less Ithan I r .e 

• • - ; - .:-. ;easily 
fourths full.color when harvested (40). Fruit that 

bruised andldeteriorate tir ilecay inltranlsit. 
are fully lpr an, 
I)isc'irDI ovw' rihie 

fruit or tse with decay spots, .ine ally dVly call ily ir,:ld 

;-'--'4,,-'--
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r 
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{ 
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a o-ajining fruit (40). Since strawlerries ;tr highly Ieri>lvillah, thIt,
fruit shoild he cooded inrediately after liarvest. Fruit should Ii 
cotled to just ahtove freezig by forcig coil air lhriugh ie lilik 

ing crates (41)). Fruit quality is lost rajiiilly if ,. il,, i, alit 
tr,e 1)eratures for even a short tilme. it has te tlli'd tal Ihe loshr 

r f A-'of fruit quality at J teunper(at ore of 85 0 F for ieu lmir is ;luiiuill 
equivalent to one v.eek at 832 'F (26). lDtriuig warli %%eallier, cxlra 

'-
7, 

- ./-.:.... t efforts should hte 
Towards tile end 

made to cool 
,f the harvest 

fruit ininiedially after li;irvi'st 
Ievrioiii. uiuall,, iii t.,ly Apil. t!c 

fresh market shipping sasiili eilds. Froit fo)r the ri'lliiilili'r oif ih. 
- -t'-.. "v. • • ",har -vestperiod are vii er tso Id fresh t ho1i '-;l uiii; ir tts ti. i li illi si"-.mlit 

-

- -.. . 
-

,Ea 
-" '- r-

" . 
-

-se 
or are tJ-picke. 

of harvest is iifliustn-e! Iy foliage dvllsil y, fruit size. .i1ill 

1 uul'. 
- " 

t i,,e'rhiD';t 
hi4-/1'- it 

'--" --- -'., , .- -
,s1,ri 'hr irri4;i'iiulca'rlt tiu~lictI f!ti-rs and fruiit i w 
ir iiivi Ii-e'diri's are ftli t 

of fr-it stalk, and how trongly the fruit thg-, i,)tlt,.sI,. 
larv,'sting of the friit, generally, is directly iitio Ilhe slUippiing Ilt 

Soiie gradiiig is donw inthe packing sheil todri'nivi' any tiiili'.tlld illic' 
rilfti[ frllnitthe flat. lRotws shoiuldillt he So long lhat lickvrs, , endii 



;llnil'!,iat' :hiviount 1f iille carr):ng flats frow, field tic packing 
shc.l ';king sheds ca'n he hi::ted on both ends of rwv, ti shorten 
t a ry ing dlOt lSte 

M;Ifirr (I frui tc:an Le a ir)r i in Florida and its severity varies 
with the ya;ir, the colikar, the gro"wer. anl evniltlheparticular field. 
MNalfiirncl fruit ire the result oif iru-o.plete pollinttioni of the 
strao.0wirry fltkv r (22) "T extent of the malformation is closeiy 
ritelt to the nutewr f pistilson the fhoxcr that are not fertilized 
(22) FTlir arc nuti~t r s foir nialf;,rnd init- 0n some cultivarS, 
thvi litlnlier of ialliio,'l fruit increases as the tepllerature rises 
alo, c 11) 1t F't ise ifdecreased pollen activily (5I ). Fuigicides 
sliiai', i()t day)ifPo rin -at inhiit pollen germoination aind cause 
lialiol no d fruit ( I ),;iscan lack of polliniting insects (51). tither 
cai s art, friisl.ls or ((oldbut not freezitg tem eiratures ac-

, 
it're-zcs, 

cil:iliitd lvwifl and iir rain, parasite dlatilag('. oi'.,rcrowdoel plant 
I.,ctcfungi, lcid oilk, and, with sliite cultivars, quality pollenhi!-,r 

(33,31) Additional causs-s ai- her!)icide injury, tile tarniisl ed plant 
ling, buron d''fi icn , and h;alizd rot lused iy hiossomn petals 
adllicring t, f iii,(.I:,) A'h iz,,)'so.i. sp. fungus van cause inalforll-
''1 fruit(11),as (ir high N (17). tlow levels of ftliar zinc and copper 
(2-), aindl i \ c w i[ armiv worici cltolher insects feteding on flowers. 
lirior l.v ls l Ilit' young lit fit!Oy expan lcd foliage should he 25 
ppmrior gr,.;ilr, anId t lizinc and collper lc'vel:; are recomnilended 
to be abltv' ?1 and I0 plm. respec-tively 24). )etermination of thei:';ti o,cli'<rlit'cl fruit arcl cc' ,lifficult since'l ite clariagel~ is ceften 
Coil i U flivs wit' ki fn-r itoicccrrc'lt iuhe tlit'ausal aotenn.lfit titi icr 

iil;it lit ! a,.-h,lunil [,, or"AM 

'ontrollir.9 'Diseases, insects, M eit's, and Nemcatodes 
Ullilt IIv blilletin, "iscases, Neinatcicic's, and isects Affecting

,rriv, ii lohlrida" (inlpre~raition)anfil he latles tpos,! 


gctitles ;ivil;%-llo',lt ftlii y: r lIceal Extension office. These cicntaiin il-
!iislratioinii, (if sllriwhIcrr iests an tilthee laltt iriform,!tiotm on 
Ixsitjoili's ant:ilalcit, ract's to u:0', instrii'tinisl. for application and any 
ri-sI, it ise.1et ittiln ih'ir 

Strutixb ,iry tuitivars 

,art' rlcLc;tl (tlt atNew, colt ix : r iritninig liasis. ( 'tcitstll your local 
EXIe01i' ;t'rcil fi ,ali ii , aa;tedt'i, 14yoiur ll('t Aitli which are 
I;t.,tfor h ,l i-:ket list, Ilo shiillirii (llut o slat , ot r llIe hlni 
galdvan 

NURSERY IRO)UC'ION 

i'il 
Selecting the Soil Site 

For soil type, lrainage', we.d proicins, and irgig;iiiii Waer ,., 
tht Fruit Ic ion siclnrotlt ,itll. 

Natural Fertili!y: "'I'h,fetilily of tilc Ii~ 1I si',s i1 smiht iH hw 
cultivars that a:¢elglily llror1 'I . t';lihejtilpihle P() at , Mi 
nia devehiped cultivars are Miocderately to hictil' sc,,(-Il ileiii t i 
disease (0). Anthracnose is a serious proh li diirli, .itiii,, Jily, 
and August and is favored by high sioil fertility (1 1)1iillike sailt.s -rtlli 
applied oluhle fertilizer, the natural fert ihiy of a ,i tannili Ice rea di 
ly leached with irrigatioai 

Special Problem: :o,-lg a nursery on an arca %li're f1i lling 
strawberries were grti tie! saie year can lr(, ,ict pirtldilei.s 
Crowns and rolts of the previousi strawberry ri i) mit li;iv, 
deconposed heform fuligation, anh tieroatli'. and diseases can sti 
vive in the intact irwis ati roots (48) during ficigai an d inil 
fect nursery plants. 
Land Preparation 

T he information givic in liltFrih riid tis' e l ,nrowitmi is ;cdllh 
for the nursery. SiM n tire stratvhirry lanits ro nmtii tult :ccot 
row middles, o r ftnciig4:iltec n;ithe entire mrsertation of thle nlur.sery is eithe~r ~onieted mut he cicbyinlonel iilo'rctiicn hy)glcicilig 
adjacent polyethyk" .on together or [, treatingtltrips Ice s ditin alitr 
nate strips which invdves twoi operationsi;. For ltin, ,latte'r firimi'ilr 
the polyethylene inulelh is removed abiot a week afti'er lh' ftr' 
fumigation and the utntreate'l, strips are then fuigatel and miiiih 
ed. When renioving the nicihi from "' e first fumnigaticin, diliosit tIll,soil .'urin hontrolhe nituh'h into the untreated area siothat it Ii\ ii 

treated in the next t)'oraticn. All mulch needs ti lit rt'iiveil friimi 
nursery t,efore iced prelcaratior.. 

Bed Preparation 
Bed height shtld e('1,o1higher than reqiirei ti pirc'it w~ilr 

olanditagi' ti c irnis rhicodiuig. 0 noowcgeldrciii'lt soils, tllit' llic'!track may give sufficitm height. With piicirly drained s4oils, ceddl iu.1;
need tic ce 4 to 5 inclies high. All beds should have gintlc' -hili ' fri i 

bed ('entc'r to vhel track. When sele' ing lile t'l iidlt, ciic[ialri 
tion should he given tiothe density tof the lithl'r I ,tilIr;tlil;ill 
ting da e, the idait pilducing alcijity of the ctiivar, dliiril lIcaill 

size, and the eqiuipmnent available. [)i:;alnc'l'tp )('ii li('il (i'iii'tsis 
usually 4 tioG feet. Beds shiill ldt, ic ill)lits.id i lt4'cl'tAl 
traisplants from settiling into led. 
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Plnt Spacing ,il'r 


ilill i i, iiig t I h
r l clwlild"'i i' ll t litili ctioni fil 

alpahilitl ;)~f Owk' 1111% ;ir, 
 I lic lit'd spainig iise . :iInul whiethe'r theIiiirN'rv i~ i~ i ili li,llliii,r lf-will, r. i' l tillte w iili.'-ry,IwO N -!' i Il} I fi l I clilv; ' g r'ileilill\ hl ',' alI,1::11 -lia 'illg d (l-l4i e 

ril 4l 2 fcil f ill t,0lI i ! ll t 

ilidll i, l-'ll lt' oll}liml i -s (,i)) illl 

I t hi-l it'l lth'is. i ,2 'v'i foa l fiop m 

I wv,'r. %,.ill} Iv,#if(.(! (citlfis r iit 
iie'lnilliii( hi wil i flit, eriltivar is 

IuiI lI I h )iiI ''itl Ii rI m 
Iw stil li ,r ltli v'l' w ith 

si illg gtelitc required . 
c-is r sl,(.ilig i)f plants. 
ili ii l(.iig Varies fr~m. 

I ff'*e u i'si'\l iii'i tw1 il! ir h If eW ifi,, all nurs''rv )'(Is have
i(iilY 41i'mw ',1 i I liKlo 'ili .c.aclht',i l'e(Iisiy 4f ilt' daughter plants
i';Ill(iI'dA (l,lit iiilli , 'r it lli'll( )'l\ 
 l (izt S atll(]d, ';t'C. the littioltl (lt'f 

"Will) li'g i t ht.I'.i'- ti1f .Siiiitv ' 1inll u'i \its aiild kingh etiles are 
tiile'hita -I,(it rlilic mill hnlet'ili'il . tite growt'r lit'tk,-we 
pLi lI iuliil'r a d I l;}il ,iit, 

Plantinli 
ihe intr Inur.r \ i-I iill. plailitd illlainary. if tw weatlerhnt 

i'(),:Idi! "ig lgIII V ai'i
t - F lnrituir lilti
ul I"ld . grtowth o 'iurs. hill tlit' 
piano~s gni)w rilmite (hea Sinuctitt 


-. 

'I .... _____Follow 


--"" ~~~~ 

.OVe 

.jir"i-"" ~'*" .
 

#ItIuI v ; Fuilitigm m-11iI, alt ttqi)tt ;ii~l jrs II' I In,fi  sJus l tirtilIli;j i f 
11c.11111% -.1 ll ::%mi tli' 

ln'iSligt li' irs'r',ileIlerii lii',. fri' ull re, lNil ditS l iltliru-lhgof 
ytld lay platlling if Illi-s 'plit 

lil' iItIIN j' 
beculi ei'of siill1 piai sizel n 'r 'dlww plants. liet, Siliinm miil ytiit 
sltimtild 1be lld ill iaitt' ~INIy ()r Iily hINJ11c' h c(llu'ii ilteo IliilksIIS(.(-ptill( I ant bi nlir ,es-1midli le inl .nItlli(:ll h)I rdiliii, Jill.otf ilifet'im l oIv tho. fulli v
 

Plant Sou rces and Quality
 
lh(w'l Il lts l-h ilicl llt,
5<r41 itia t'tilrcek fr I; !u Yi>\ limi 'fri,

setting illthe viilter olirser'. Wlitli II)('4ld illskiagc', llillls Iillist 
le suirfae-dry, i aciked iilplastci li+lehl (4401iljii r andil " i i'ilal
tinlii'raturesjiist alir'. freezing 
Ib) 'lin set il Ow ilirs,-v I liNt' 
l)lalts are quite vegt lliv
i, a iti
a f(ew%fl-owers ;alpjpc:ip
rsi liaftIir il;iII
ting. The re m val 44f tht(fhmwers ;,s i, l ,a.-; it e'y, ajpi ar %%ill('llhallu,
v(gt'l tivte growth (2). lants wlhii ait (,irmla it aiil Itlhi liicohll 
storage for montfi (out (if stiat plant ;)(I; v. 11illIlit- w iti r(!r illsll
 

mertnursery. l wal (ult iva-s are getiierillv gr
na vil inwiltlr Illtirs
.ri,
in Florida anlI planited1l direc(tly iji,t smoti erstorage. Plants slimid lilrsi,i-Is ktilhiouihe reirmvt-'i ffIu tilte fritoing field and 
tlag . inahsuir u e si t e hee-pl nts lnialift iei i ' t witi 

nematodes, nor shloiuld a fruiting fieid he us ,d f(r aI sivi-,r niiir.try 

(30).As intihe fr-uiting field, only high quality plants, fret,elf di ,ivie, 
and nematedles, and not damaged in storage' Ilrtransit stituildli -selin the nUrsery. 

Fertilization
 
tiheproc.etrs fir (.estiFg 
sul I lie 'ritil'rIllli i,, stt 

. .tin lit lr ferlilization alild apllyll sl rtl1 4t-:tilth( lll, iild 
--maguiv-,iUn i as requiired 

For tle winter nue r', plants shild he -rilii-.l
ft after idaiwiiestalbisliiimenit vitIlta h:ril ,if fertilizer pllaced yl ,iilit lht'p aiiitit 

2 to :3inches to (lit' side ti 
 atill! 
lbs per '; re using a -)I0 10) f rliliz 't( e litf(t tlizer 

ilam row a;ll-i!l Ihn l'f if 20(1 
r-St ill lr lllh(i


tions shmiuli! he cminrelat e~ lntl ill- ' ,.lallllhF:acl~t,iu !'.()t flt41l11 il r g;illlln Ill;! Sillcet i ()i lIt % an a1l pr[(),ili mmlliy Ilt Imlil Nlait .
 

soil lerl iliy ilmullt 
-

e i tililt,ieil at a high evil 1 lti imi,ilApp 
to l-" 1 0(1 i !!) r i r' ,tica I 10) fter:ila -ir ,vh r1;ilt ;iI llg it 

the ola n d ivery 2 If) eks to ludiuuii il i i l tli-; :i 


anl (if-k greeni ftlig,, M )orefert iliz;'r is rt'(iluil iil \.-jaii la tI Mand, 
t-."lilit i.lani 'ryat:l Fi i rv. M aiiiitie,Ih' s til ilals lvel in lliw 

I six illt'ies tI-lis'itj soil It 'v -(t',7hiI0! t 1-10, Ili', Sjriill'I itrigai ,rftfce 1rodcast fet,,rtilzer 1l I ciI: s It'iiattc i e-)I I 

f('rtilizi'i fritn fitiage (:30)
 



-'i)r th, simmuer nursery, a different procedure must he iusedI;t- iae f ilt ihra'n(s. (,0)). The nursery area needssol I' rtilily l'vel. Alpply a low initialthe initial band iff fertilizer after plant
esala lis i lerll as ill th e w inter nursery. From this tim e uintil M id-A tigi s aIpy tghi fertilizer tokep plants grwing ard +ith 

-t niv eyno() Iihi,-rto la ts;w w,fltn.
 
I i llIoli;ige ;I)r a 1 " 'ii tlt green. Doi 
 not perm it plant foliage tcbecome (lark green anul hi xuriant |it appearance. Antira(rnose (anI) :i -srhius ir even at disastrous prohiem minder these c(oiltionls,
Apply- no more than to 15(I) lbis per acre of a 10-10-10 fertilizerat eacl ;ililicalimti during Julne to lait, August. After late August
inr.(,Ise tie f'rtilizo-r rat.e provide fapid growth (200...

to to 400 Ibskly of l i 10). MPlii;tain ,(il soluble salt levels as in the wintler1llfi,4 . (flltllg lay. !)it )hserve the plants closely fur signs of all-
Ilhr:(1I, it as lsunt, as the Itlnlperatlir, remains albive 75,0 rvhl:ti ye hitlity F and theis5high (48). 

Planting 
 )epth and Establishing Plants 


,Sic I-rolut 
 IrdIl,!)il, (-I(tio , establishing pIlants 
W'eed control 


Ntirsru,, ir( Qen(i 11I 
 ic aitd ,'ifh a inill i-lipose soil fumigantIdlhit'ji tuni urlUny ,%cels( i2). Sonme icgu rues are not controlled 
by tll', I ru',tltiu:rt aiil intust lie 'onitrolled by cultivation an(I hand 
N-cedig l~a ,,hd hlirol (:15) i rfnu iui 

iidt,+- may pr(vi(!e assistanct' it weed con-a herbicide, clhec'k for plant toxicity by treating 
a sirumall areta "terance to heriii(ies will vary with the herbicideuse (lte (lultivar, tle soil typ', andtl he weather. Strawber r y plantsare itit suscettible ti) d(amage from herbicides when newly
tran-plaiumll or as vmio g d;iInper phii i (17) 

Irrigation
Irrigai o r nrow 

S mIt m?i~lturo ti ,r mlui
w tairled inl the nursery at levelis eqlU I
t) lia i hefi ru ttiuig fi ld Ili aiditiin, ti lesoil surface m ust c kept
irnrisi 'ith irrigation when the first series of runners begin to root 

(301) Ilis bhtcm;es I, of a lrole';i,'rs sin' the Initial ru ner, len wi'l. r())iug of suibseuhtent run-to shade th( siil and ke-ep it mois 
arid s mle''h i ilool .Nev'rrthe special attention shotuld I given1e 
I) in;lilr:Iilii a r uis '-ll s rfa c.I e;tvy smumir rains olo-ln creat, problems if excess water. Areas(if (le fihellav lhool aud retard pulant growth or ,auis,- plant mor-1:1hy h1 it iliportarnt that s<,ils have good drainage, 
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t Iol- I, I!t ;I io so il. II'~ t f:tI conll<' 
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W heIn (liseases are )resent, berry (Iiseises see Iaruit r I tlt.i 
spray plants with fungici.des in the 21 0i,"'.raW Ivr'ry l-is. 
fall and spring to control leaf dis
eases, and in spring as soon as flow- Fruit Rots 
erbods appear to control fruit rots. 

Some useful fungicides for the Several flngi aus. green anI 
control of fruit and leaf astI.SV it) rlot. TIe I, 1<are discussed below. IDosages(li I peW l)'|'|is

are ill l1n olo.. is gray molI (hot
s' ;. ' " l,,i
i l)ounds of active ingretints per tot 

l;t

acre. Follow the directions oil tle vesIhs slpravifig, aLgloe, Can 
container label for ea, product. do seel. tings to ri t,,d-


*vA leofyl-Usv / to 1 Iot(1 atilllt of rut ink a diu 1 WK
~~ ~ a Use from bloom1 to hariives;t for fruit PlIat-1 elSpace. IDo ntuei 

b, A_ rot, control. Should be Itsed alter- trogen ftrilizer just before lia 
g31:! . - -rt'',. ' " , , .:... 
 nately with another fungicide for vest. I TM a muhch to Iu.c.! ie fruit' 
 Bot-rytis •-otcott rol. of Ihc soil and a imlch oi- sirinkI,1.-- -~ ~ m~ -~~eodcau.--
 0.75 to to protect. gieln fuiit from spriig0.,5 o sl la 'u ort 

2 2.5 pounds (as metallic copper). h frosts ttI1 lead to -ot. 
,ng bFitur 0 -lJ rm .lra berrie,. fromithe hill s ,cte ilFlorida with is ge|e|-all y used only a fie- harvest. Fuigicide sprays ariliid ntth~e aid of a nmaclmne to Iran-port Ihe pick(rr. Cu;all.--[Tse I to -1 pounIds. It weekly inte-vals from the time flow

can betiseo ct-buds first app'ear in ilihe springanytline.fr-ei uen tly sav, entough berries fr m 
ittltllit:lti all aldi-"lt(:1 suoily of I I'>ze only plants hat atre as free Dihloie.-Tse 0.2 to 0.4 l)ound. rot troytrethiatn ay fr tiesmate
 

itioe itt. %x I li it e 
 grow- of uli-i-:- t,pos,ilh; u-ie, State-cer- )o not use within 3 (layp of harvest rial and labor. The materials mno-4
logz :snit il,.ti-g ivIc, i'latt., wheti :avillale. Dyrene.'-'s.e 1 to 3 pounds. )o often 'ecolnteled arcptat i 

0 I i-ct'ice otatioti %%lilt other not use within 5 days of harvest. thiratt.
 
I)ISE S 'S cr()t- do ot plant strawberries Ferbam.-lITse 1 to 3 pounds. Do
 

.'vet ul d ;ll it.- stra wber- afler stI-;%Is-ries or tottatoes. not use within 14 days of harv,est.
~a-,, 
 leaf I)isenses
rtcs i all stage<of devlillell ."  Thiram.-TI se 1.25 to:3.25 pounds. Leaf spot, leaf Scorch, a1)1 11 iglitlt ilc p fioil . tlte,.-fwhIft~ltil- platits~tre i-ct in the applied wita lti3e,r -tIlil( Ika,. _PilO days of liar-ves t, art- tnon s 'vhcrrve t i-a diseases.c m o ta br fISa ll's 
11111>-el v iil it II fruit 1sa- , - - wash ofl teslidnue. Ilide- cool. NWit cotiiit ions Ill faill 

- ,( . l , l dis- ,r . .Zineb.--l se 1 to 3.5 Iotunds. )o and sitting, they tiay (Ist roY 
va~- L. vrtfil o-t'ill ilnotifphli- use wvithint 7 days of ha rvest. etoiigh leavs to wvaken thli lanttitng -til 1,mi ,Ilher diseAasevs by Those diseases t hat are especially and teduie ti n size of tIll--rop).'Itagll, witlt fhligi'i-h's. ('ertailt destrirctive in the South are dis- Varieties ditir itt their su-rcpt iil 

ctssd in tlie following sect ions. For ity to hese iiseases (fig. 2).Irlh-il otni1:he;Y gil in a plttiting. -. amore complete discussion of straw- Sbholhd allY of thIese 'I'Iv to ,it,.veJi ,li -eS if possi-
ppal raitk a phliting,giilh : g,,fl1h1-. Sonic r vot call])ctin that ... .. 
 thits
'Trade ni:im-s are lst,d it publit,- l) otection is lr, idt,,1) t ,)Of 

ta•aloof p, .1) .ocstion

ui-I.-tr;it, solely for the (Iritis-l-iir"- follow\- U9+ : :,'4-' •1 d.ade. sspecific lftirmatit Mentli 

of 
of
proviling

trade 
tlree filligiride Sprays itt tIlt- spl il,--.
[ #-, 


trT;.)Z: - to -2-\x vI)"- Ieelint,-irvais lbefore h11rl'r,.liar,I It Nb 0 ;li n *'• - ¢. tr:.w. 
 does riot c.nsttute ghtara t- or vest itid one i- two spr ys inlI ,l.o-pi d )% I ipl n warranty of the product by the 11S.D - fall at 3- to 4-week i "tcu Au'\als.Iatlhi.tt.i't. Vruit l.atrtto)%. Plannt- of Agriculture or an endorse
ti.ho ll.'.itohli iI. i-'i, lout it*'. . Iigure 2!c-it-hae'kc' carrier common- terltit Iiy the l)epirttntt over other prodl It rl It ', S,.I%i,' I1u-,ed it,picking strais+ic'rries. Ilets nit Ilentioe d. Solo. f.il)IlIh,I I'lIiic- :t 



. , 


Figusre.i:ilh'r"_2.-A. *-ii.IIt.l,eirr.Ieaf infe-ijo~nf'.rrh on)on tsid,- leates; 'pous htave purple edgesupperupper side ofof leaes; .pt are dark purplebe 

F ig l l 22 - IAc inf Il it  p oiun iavasehthravw 

tasifli 

Ant liritllose, or crown rot iattects 
Ittlol iiseasi. rililiers aid crowis and i s llost. 

WiwiOllS if] hot, wet ciililate.. Smp-
Iloif i irot \lla k., ;illslb % to i.S arefle "1*.1 COriiillat 101" Ira- b ack lesions on run nersiil favo and(1 crowns. WI'iin crowns are af-

he i'iiliirial conditions. fllii, or feoo,lit'llinal .... I1ii tlh~Ii:i h . suiloi wilting may Occur.black f're°eiidt 1, tchl ofl antls arelti-l riIi l:ik Pigo:itl ljbil iiy., kilh,,I (fig. 2on). 

(':;lu-: oif blck iloot rot 
 are so This disease orgalnisn does notiari:,ltl. Ihii no l'Iiiii-iifations live-oveti in the soil so the best con-

Io eil"l C;zill 1 i bv lli;ilc Ihr r lirol iisui
Ilciilllt v uuii!t o li-

isto use nilrsery plantsagricul- free of the disease. Do not use plantslr, ,,.-to ut'gst ft fields thtifli~ I*itii,li,ti iit. fill. ii ifected or thatVtillr..if~o. htirdr infee fields. J cnomyl at 
collililnThe for1,1111 Iiruses, fieds
Etil -telii otr0rotId itrt ,iti.illi l I poiuiid l)r gallons
•w il of vaer ap-liiiliioli iii the areas 

a-i i Illit .ery 2 weehks from time ofhtCit m m i in.dt ttljlttIY s bult!i.t i l arare-,plinge a id e in tile nurserye y2ne k until plantsI1111 iilliltiolll ctole r o iii: ctliiates. nit set e oin ttie fruiting field protects 
1:1i 1t ,ii +est, wilt lSi'.-S y plants.Ii t tli>ea-es lilay

alitd div. li Stel is lifle Nre in HIhizodtonia but(1 isrot most coin-
wet Ilhaii - ilsa i(di s i vt-iicilliiim-t n l in hot, moist. cliiiites. Thewilt is inore ., t- si\rli%%hen awber- fuiis lives in tlie soil and may kill rues,. f-tI lll) ,<fir1 Irloiitoc in youngi buds. IIn ieakh',yl reddishre 1 ' flloiiti. fid:r iay .le grbow fronialfth,ected 

- , :. i. . 4~ ~lily 

VIio 

"+
I .... ;+-+] 

; 


''i"•o PN-'" .' 


anlur ano.--Siwn ilner r ktilnd 

bil tlu
rot. ma ei iil fromn ciiItval~lll)Iants. A\ .se\ere,('at-of rhiizocttoni i 
thatit s soil o n thlie Cro vnS o fchio 
plants Ai severeoij oco-i.a 

h hnt. 

Virus Diseases 

Tie two general typles of viruses 

that affect stiawberries are killerviruses and latent viruses. Killer. 
viruses stlh as aster yellows pro-
dube severe sylptomns nd kill Out 
individuals mother plants along 

with the attached rinn 
But, generally, very 

tr 
few plants areaffected and tie overall damageoinotnitoitoites. 


does not 
 wv i-ant oitllrol iasr 
latent tylae ot ties

h , are frequeity r-lsto e 
, f 


planting sk 
fo r th e .p rogressivA latent virus bye~itself iav pro-weak enin g o f 

duc oi otvious i flli) p 

duce no obvious om tinain i 
stawbr-y plrnt. ut coinations 
of two or more iiiy lroc yhl\i. 
leaves, crinitkled foliage, of sevei-e 
stunting of plants. A siiigle virlis 

- 113Ii,cli l h 1 li , : I 

I--.n.."=.-ii
 

in li~heo yoli- a l oiu li,i h so, It,,

l~l~til+ i ll
i.+! t Ill: 1lli'i.1.) f l h 
" h~iti llall",ll, <ifm. lt l(l- l,.%,h 

p l ,ol (.a,'I I+Se ht+li fi"<ifIllob ll't h f.ron,.,t.,,Ino 

lItvh.ll'i. i<
I~~~~~ ;il so'tl lllhyStclerie s a-ou o ,.NbylI'iitb''(1lI .a Cldl iy -t 

onstha hllgserall k ilt of I)l(''iiin1i.15 ie .411oIlh,.iitcriia iok+. hiltSo. 
artn roo-knEiAO (,l7,'/aidh n., 

i d o e at d s bl' il 

S bul an leaf(
 
spp.), lesion (Iratyeihm slip.,.

and stiing ( IBtlonal,im11. sp+).t) Itie
 

atole. othir(i7neitit- W S +li a)

Stully-root (]n7in,/odo+ ).
rilig ((,'/iHonecoidc, sip.), ti,sl 
(-opdolaimus slip.), "iiil dhiiiL!e
 

(.ijuhj~e,?Ul Seip.) Octcnl fru ''
 
bt islilly l I littl ilibg:. 

be controled 1)3' fuiigating tlile sil

bitI
 
wit 
 News iIih iii
 
rosot.s leaves, find buids 
 ril b I ithedl 
by t l1iV hot -water treatmn11)1 tf
 
p lau ts h ii t t i
in ciat 1270 F. for 2 to 5 iui s tiefti
 
t.at1P 
 . ot at I rieitiieh 


t al initial set
ta, causea ~ p a t n g o bak liii 
l ant \ill ini tila v i-t vrst iY-1il 11 

ll tinlroeti doiriglie Ii 1St +i,i
 
in tie fiel.
 

V. i-i.
 
gist, l'lrt rtftin liiiiti,'..gri'it
 

tural ltRseart-h Servit,.
 



A\II li, Iii. -:1 i u i iixit I I Iiil-iJl.' be svIl nl of 1)1) :tiiil lIInthvlisothio-

to" lii I ."I lit-lfore titralbo-ries cyallate. E'uallv :s good. li. sgi-
nl,. I'liltud. Di)lllloilioiopio- gosted folilitll s oily.'lre mate-

,
I, l" Pt, 01%U.hii ll\I ' Ii rials i'llliillill il 0i'lolpii'ViWSnss, 

i,itl • i: ii all. i-i.dillie ethyhiviile dibioilide, ,l dirollio-

ilf(,i afi i t iitiii . lIlo evl-.. ihlol.-opjtiop.. . 

foilliI is i'iv ,l kii .1\1ll1i tat- (-;hiJi), , ITh IS)s, t 635 
iii-t:li- wi-! ,efli plantin1g. lin pounds a- :in mvt-:il tieitiiietn. 

'iilliil. .ii,.- fiill iiiiiiga(lion (il - ILxavt ii thlh :o:il2I to i8 hours In-

-i-I- -f c.:l fill lpi-i of (listulw l.. tie soil.i:ilioll the Aelrte Liv culti-

-.,il:iiI l jti, itillii II I i , ori¢lt \atiltig 7 to I I d s e planting.,fore 

:iiilti,lilil ifiiiiI:1tjl- ite propelr Dicl oroj rtl;c' (1)1), 1,3-1)).-
soil 11-fi.t -i ',.I Ise 21) to 32i) pto"iiols as aii overall 

NviiahiiLo-s. ii-<,,s. :tinm "we.s treat meit. L -avei:,. lhe soil 7 (lays 
,-:iig h .,,, h. inA:itlithetIlllI4 d I |lifole piliit ing for ealh 1)0 pounds 
%iih liielth I llilil. -oiliui iid i Ii- of dichlloropropeile applield. Leave 

.NhIil I:it;I Il :1liliilt. ,.hht lolicrin, ol illlhe soil a weeqk longer in case of 

"Inent. 

7 . 
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"t" 
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• 
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heavy rai s or if the soil eiill(ra-

turie is below 60' F. 

Dichlo'opropeli! and methyl-

iso//i ' ll .ate -mixtur (1I)I)-
MEN(CS).-lse 115 to 210 poiInti(]s 

as ai oveiall t ietitent. Leave in 

the soil undisturdil foi I to 7 days 
\whit the soil teilllernt"ile is 60" I. 

or higher aid 7 to 21 Sys at lower 

ti iieratiles. A plastic tail) 01' It 

wiir seal of 0.5 to I inch of wter 

Ilay be used to increatse the efee-

tivei-ess of the tieatiiient. Aerate 
the soil by cultivating or disking 

after the exposlire leriod. After 

aeration, wait 7 days for each 115 
pouinds lisp(d before planting. 

Ethylene dibromide (El)B).--
Use 90 to 108 potultds as in overall 
treatmenit. Leave in the soil undis-

turbed for 14 to 21 (lays before 

planting or 1 week longer in lin-
usually wvet periods, 

Dibrorn, - chlo rap ropane 

(DI3CP).-Uso !7.6 to 26 l ounds 
before plantiig us al overall treat-

or 8 to 26 pounds before or 

after planting Its a row' treatinent. 

Use on inaiieral Soils only. I)o iot 

eximedee iaxiull dosage per acre in 

single year.No \waiting period is 

required before planting. 

Methyl bromoide (M H) .- IUse 
to 435 liouitls as an overall 

treatnient. Put a plastic tarp over 
the soil after tiealiiitll intli !t,:tL-e it 
it Illee for IS WinOl1". )o iot 1Id:iilt 

fo ' :1 to 7 d is'i a ffte r the ta r i i re 
ed I1IIli()\'t'li~~~~~~110or1 If) to (las ]longer'oil 

hlavy iw onirnic soils. ('tilivate wet 
eo"heavy soils Ite ioe planting. 

.Sodiul ctti 1<litl.,lozalltt 

12ii 33 ounds(Sl)f(ii). I's( t i 
itasnlitV ndil] I'n-aliltiet. Irigatlle the 


soil nft( l iv itlicidc is lietd,l lilt 


A waeil-.seal of 01.5 to I in hlof wnelj 

or a plast ic tarp) Iav hr liad ov,.-e 

thesoil after ilrigalt io. )o it is 

tirb the. soil for 5 to) 7 days; tit 

nerate by cilltivi-/ in-". )o it plait 

for 7 to 1-1 liys afft r aerat ing ti, 

soil. 
To soie Legite, all iwlinalwde,. 

reduce frit yild, ilailiage plai

nnd root SysteiiiS, aid ,aiSe iool 

stands alid ilefliciiliet use of firiI 

izer a.i, witer. ]lRt-feniiig neilia. 
todes iicreas: tlie severlty of several 
Iilaiit di5oi5.'s ciisled I Lv \'i'ii.5C. 

fungi, ail lacteria. 

]oot-Kiii Nllniiilllh', 

Northellri rot-kiot inivllntodeps 
(Afeloilo.lync /Ila) are the olly 
root-konot noninhos that attink 

strlaw-xrries (fig. 25). These jinin

todes c olsnsmna lklots on le rools 
of plants. 114 kiiots rngey froi less 
than one-eighth inch up to ne. 

fout inch in diallt ter. Freluni y 
there aiv-several sh,,t h!railih roort

al)oveeach knot. 

In older in ftctliois, tIe kntots 

begin to (itVaS", the Vr)oA system i5 

greatly ileii'i. ani tie indsilt oftun 

appear matted. l'iants are stuntod. 

leaves are yellv, and few rinner 

plntiis are prodIuced. In feetioni-i 
often allo:lr"as hatches in a field of 

otherwise Lealthy alppearing dlanit<. 
('rol totaiion %iti tilcl it 1:ill 

glsses, i-tiltoi. hiaaili.,:iily illliiit 

i l iitl Adlalla "il iW c iit lo l 
ling tiil.: i'til-il<•- li~i.i
 

a) ll (Vli, it i. 

Bud 11l1in .iaf Neiiualtoie-

Tlh s-l-a%\ l-i Ii ii lla 


(. ph/,h,lit/l d, N [I,/la'l I i'ali-V' 

tht,- kiil\\li -lriillg
 bud dli-t., as 




0 

Ii i, Ineiinatodes listIa Ily live 
aillong the (i,vel)ping leaves mid 
buds and feed Tlheon leaf Silllfaces. 
JItaiilg c l( weather their 1nitn
bers decreases, btut sonie rmain
li e. T hey can tilextre ew i i st I 

drotIght and reiiiain ive inithe soil. 
&Symi)pto mlIsof lelliatode's injuii.* 

usually a ft'out to'pear ,Ily Orto
her. Except i liori(:i lnlptols(li.sallw r d lit'iwl the wintvr, 

All infected plalts and colnectet 
~ ~k :t*;) liiternilrseiryplanits is loilgati~qg bedsand fields shOuh!d be dis-

cuildel. Bid ,,ltiihs often nre 

"I.aslhed out of infected plants by 
raills a1n(d irrigation aIld carried to" " -,lie Iltliv pla,,ts. You an ktdnre the 
.lnimbers of these ivnia te'es, but not 

el inlinie them, if yoll (o not plant
strawberries in iifected fields for 1 
or o-yea vs. 

,y l-no N' Figure 2S.--[iCmtq of 
S a a .b r r 2 y ea s . i ialo ( s 

a siramberry plant 
Ahuiny gallk caustcd _y rot-knot At !vast ;hree species of lesionnmt~ll nteinaitoihes iaek strawberries. 

The re coiinion in iiost fields but 
cr utnj. )r pl r l lg re ized .ra d{I a l . .\ io h h iLhlll ise iuei tly u r reco gni 

IoSliihdi it e-l Fhey attack the roots andli initially•-nll>e sinail, orround (eolgated1
11~llf;illl~l ,~ l i~llh ilie Spots that* i ate auinor t) dar!)I-: )r1,wn

Ill(arf, in color. in ohlcr infections, rootwhhhi licui:u liv rl','il' f:ilher soith devay is extensive ai. is hard to 

fhaiil- 'll*ldist.iirlnishi 
 flro tiii'e( by 

Ti lillliiabodh-, ilitl lO devel- -r.hen 
aIpiing Iri!-filoi OxLi -oil early in llifecedS-lot disease.pllints are s!nlel anld 

i'i .':m-ii.ImI" i(, .I_, 3iu1l lptonis llpear it! liches in tle fieki-. Ieaf-
nlt-t~l :Lllv:11,11 it (lilh eilitiing oL stalk lengths are shortenedl, leaves 

andi li l'lc. :ti-dlwarfedt nmaiy b {olne F litly yellow, lidliv,. aie sinul. ltliir,\at Crill- elieiging leaves oilthe io.st severe-
klhd. nit! ,Iaik iolired or r'edisi ly infected )latilts appea bluish..
(fig. 21. Mantt1- -vcal'I- limlagci I Lsion nenatoiles increase verticil-

Ilaits dhi.ilil h-5-s -%lrely dan- hilmni wilt in many areas. 
age lt tilprihi,'e low yields of Lesion nenmatodes are iatil to con-
infcrior :liimlailv fiir. tirol by crop rot at ion because most 

if ....... i .. 
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Fi ga L e f t , r.l w i hre 2 6.- a n taffe c t ed 

cultivat~d cl4p',)l are good hosts and 
snstaiti r theincrease llinbers of 

tlt.se neun'todes. Oats a Iethe best 
o f th e sm all grailn in reducing in 

feotations, hui grass sods areeffective than ainy of the 'rops. Do 
not grow st 'awberries after eainS 
or peas of any kind, nor after le-
lime Cov0r CrIops sth as alfalfa, 
le-speeza, veteh, or Wilter .
 

northern ani peanut root-
We otenadpaii otknot nelmatoildes are not a problem, 

growing peatils o1ce every :1 or 
years will ll) reiliteo the nmber 

of lesion nenatodes in tie soil if the1 

peanuts are hatrvested. IHarvesting 
the )eanluts reioves large nunbers 
of lesion nenatodes from the field 
becatise these iieniatodes enter the 
shells of pe'tnts more than they do 
trhe roots. Lesion nematodes ar-e 

+
 

%A, 
"
 

V 

su m i c r l4,baf; r i ghlt. hc a lt h y p lant. 

easily cantronirli withh anyv of tl-,
nenuilaticihs I-ed in Ilis s et iol. 

li lg Nciiill l . 

gnaB 
(I>IinilIliiails I l,/Uhi,v . 

/o)loil(/u.l') :ti'liilI-liii. 

to st'awlairos. li:111 killiauiee 
of nelnbililhs, hll lthev ie foild 
only in the liih. -:n so,imii f tlwi 
lwer coat:il iil:iinI. i vLlt'IIost 
oniiionll I li Ida %111.1' h.lii 

i- i ei-ld 
Ihest liujiaib-- ilt' lil,.l lr 

sites hat i M th fell mIlk sill :inIII 
tots. Tlivy ivl-eoill.Y I:iiial:ge l,, 
griwilng iifS f dtIititi I14s. 
In Iight ililifeit llii. , ,i stIIIl1ry 

nuiin loits ihevelo) with Ilo -1ilill 
feetler rootls. ii a in f,'tal itlls. 
most dIv t 

imo Ill' ,iihIL islllr1
 



nently damnagl awl plants have a 
very limited root system that is best 
In 'rilb,,d as stuj.y-root. 

lInfel'ld roots hayve brown spots 
on thern or they becoen entirely 
Irbwn, and root tips may bc slight-
Iv swollen. Plants become stunted 
anid weak, af margin., turn brown, 
and -4(,lneplants llay div. 
Sting nrim tlodes are hiar to con-

trol by crop ratation because most 
crop plants are good hosts andUsOFs-
Iin or increase the numbe-rs of thest 

nelalatess. In most areas sting
nat,;,h
;( In ot rd bystroing
a1tsh's can be cot rolle by growing 

ents, excpt in Virinia and 
A loft M~ing, were di fereit
kind of sting n at ted: occurs. 

tairy indigo, tobacco, crotalarin,i 

alt arigolds hiljI restui'e tihe num-
hers of st ing nernatodes. These ner-

atoeaIves reconloled Wi~latodes ar, easy cointI oiled with 

esati sidos. 

Most grasses. small grains corn, 
or ctton sihould not be grown where 
sting nematodes are a serious pest. 

INSECTS 


Many kinds of insects damage 
strawberries by feding on the 
paInts or I,y traismitling virus dis-
cowCs. Inect icides ran NIbused to 
coittii ntrolmst iscts. 

A phiid :ire eontrolh-d witii endo-
sulfan, strauwherry e viI with me-
thoxvhilr ali! sld(, r n it s with 
dIe)fol. FDAh (,ic.kpis and whit, 
grubs ma% ii) Ionger b v,iltroflo( 
with ,hil danei since its ue,l.ts "×'e 

suslld- Ill.\. Ii( Contact your 
appitryriate (o{ 1!,'ratie Extei:sion 
Survice, Statv Agri'ult-l4 aI xperi-
lielnt Station, or ('ulnty Extensio 

kgcnt for in formatl on aplIicable to 
your locality. Follow the directions 
anl heed all l'reault ions n111ti con-
tIiner label. 

For a more complete discussion 
of insect pests of stravberries, see 
Farmers' Bulletin 218-4, "Strav-
berry inne'ts-l1ow to Control 
T i. 

OF PESTICIDES 

This publication is intended for 

nationwide (list ribuiion. "t.icides are registered by the Environmnen-
tal Protection Agency (EPA) for 
countrywith use unless otherwise 

)jj'a( n i l b l 

atd on the label.cauti 
TIti use of pesticides is governed

by the provisions of the Federal In-
ec idFniie"adRdni 

ie('ih,Fungicide, and Rodenti
ride .\ct, as amended. This Act is 

administered by EPA. According 
to the provisions of the Act "It 
shall be unlawful for any person to 
use any registered pesticide in a 

manner inconsistent vith its label

ing." (Section 12(a) (2) (G) )
EPA has interprete(d this Section 

of the Act to require that the in
tendel use of the pesticide must be 
on the label of the Isticidtle being 
used or covered by a Pesticide 
El force ient Policy Stat ement 
(IPEl 1) issued by EPA. 

Fhe opt imnin: s, of wsticides, 
lboth as to iate and frequeny, may 
vary in different sections of the 
country. TOsers of this publication 
may also wish to consult their Coop

era-ive Extension Service, State 
Agricultural Experiment Stations, 
-

'See footnote I on page 3. 

or ('ounty Exteision .\g.lts for 
information alplicalble II their 
localities. 

The pesticides menltioned in tihi 
publi('ation are available in several 
differenit foliullatioils Iliat contain 
varying amounls of aet i~v ingredi-
ent. Belalse oif this in1 
active ingredient the rates gii o 
this plublication refer to the amlount 
(f active ingredient, unless other-
wise indicattd in the pulication. 
Users are reniinded to convert the 

rate in the publication to the
strength of the pesticide actually 
being list(]. For example, 1 pound 
of active ingredient equalk2 1xoundsof a 5(0% fornn lat ion.is 

The user is cautioned to read and 
follow all directions and precal-

lons given ,n Ii, labevl of t.:,.-
I ic'id, folu0alionl eing n-.l. 

lideral aid ISvt io,.gillaltg 
(Illire registratio in nolul.e onl ill 
Iesl ide (ltai, s. 14 oIl 1 p 
tic'idv' tlu.tt,arty o(Ii ,fIll,-4, I,,1-

Iliath14) iliiu~llr(l. 

I TI )It 111:11 'itler:licej. It:, III 

s-i ggest h(iI f"r t'e ,it(If ,t.>t i' . 
Irt itnIally ivi i-.,I it "2var iiti 

val.. If y'oir ,lly Iy ill' Ie than 2 
yenrs old, ',liltact youri ('o,,pei il, 
Extension vict to dt,imiit, I I, 

.- m i
tti ,
 
Thl,le.>1it'ides lliTtio'.,Iiill lti

publication, were l'ldrally ighz 
tered for flite us v inliat,., :isof il,. 
islle of lh,.is isllication. IIs4. c n i ii d t l t iii ie tI ' I i 

d to deterni flit,
tions on Mle hbel or Iahil ing i!.
to use of the pesticide,. 
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Strawberry Production
inCalifornia0
 

introduction 
California strawbcrrv acreage increased rapidly follow-
ing World War 11 to reach a peak of 20,700 acres 
in 1957. By 1966, acreage dropped to 7,800 acres 
and remained about 8,000 acres until 1973. In 1980, 
11,000 acres produced 512,500,000 pounds of straw-
berries with approximately 70 percent sold fresh and 
30 percent processed. Average production was 23.3 
tons per acre (see fig. 1). 

The coastal :rcas of California produce 95 per-
cent of California's strawberries. About one-half of 
the acreage is in the south coastal California coun-
ties of Orange. Ventura, San Diego, and Los Angeles;
the remainder is in the central coastal counties of 
Monterey, Santa Cruz, Santa 

Southern California 
Oxnard 
Orange-Los Angeles 
San Diego and others 

Total 

Northern California 
San Josc-W atsonvillc.Salinas 
Santa Maria 
Fresno nd others 

Total 
Total California 

Clara, Santa Barbara, 

n~d San Luis Obispo. plus a very few areas in 
Fresno County (see table I).

During the past 10 years acreage has increased 
30 percent, but total production has increased 77 
percent and the dollar value of the crop has increased 
323 percent. New varieties and improved cultural 
practices have increased production. Improved fruit 
quality, longer harvesting seasons, and better post
harvest handling-coupled with effective advertising 
and promotion-have helped to market the increased 
volume of berries successfully. (For further details 
on the economics of the California strawberry 
industry, see table 2.) 

This publication describes the cultivars and pro
duction procedures currently recommended for 
strawberry culture in California. 

TABLE 1. Strawberry Acreage by Major Areas. 1975-1981 

19"75 1976 1977 1978 1979 1980 1981 

2,100 
1,900 

670 
-,670 

2,320 
2,160 

6-
5,120 

2,3-10 
2,810 
00 

5,790 

3,290 
2,6i D 
7,( 

6,6)0 

2.600 
2,180 

870 
5,650 

2,500 
2.060 
890 

5,450 

2,420 
2,270 
880 

5,570 

4,210 
820 
30C 

5,330 

4,550 
860 
270 

5,680 

4,590 
870 
350 

5,810 

5.0 A 
910 
2' 0 

6,210 

4,630 
910 
310 

5,850 

4,2-10 
1.100 

210 
5,550 

4.210 
960 
160 

5,330 
10,000 10,800 11,600 12,900 11,500 11,000 10,900 

TABLE 2. Utilization and Dollar Value of California 5,,rawberries 
Fresh Processed 

Year Tons Percent total Tons Percent -i2 Total Value 
1951 
1955 
1960 
1965 
1970 
1971 
19-2 
1913 
197.1 

1975 
1976 
1977 
1978 

1979 

198( 

27.150 
32,200 
42,900 
53.750 

107.70( 
117,500 
113.200 
113,350 
138,800 

134.000 
141,5(0 
.71,500 
185.650 
157,950 

175,950 

62 
39 
54 
60 
75 
76 
80 
71 
73 

71 
67 
66 
'4 
69 

62 

16,900 
51.150 
35.500 
35.500 
36.B00 
34,000 
29.150 
46,650 
52,550 

54,500 
70,000 
89.200 
64.950 
72.550 
80,300 

38 
61 
46 
30 
25 
24 
20 
29 
27 
29 
33 
34 
26 

31 

38 

S 18,329,000 
33.627,0C0 
32.504,000 
39,949.000 
62.311,000 
70,385,000 
67.564,000 
83.M30000 

104,456,000 
III,216.00 
135.809.000 
168,362.oo 
I44.o56.0o 
169.092.000 
201.266.00) 

40I
 



useful in .all area,,(,iiCalifornia planting systems California ,itiesis 
anti is the dominant %'st_'m it the central coust 

and winter, region.
Two planting systemns, termed surn,mer 

are used inCalifornia's commercial strawberry pro- Winter plantings are made from laie ()ctober 
duction, each requiring different management tech- through early November. ii~ing current-scason plants 
niques. shortly after they are harvested from high clevation 

Sumrumer plantings are made frtom about mid-July in nurseries. The plants are stored in minimal cold stor
transplanted asinland areas to September I in 	 coastal area.,, using age tabov freezing) and. normally, 

and stored at 20' F soon after rurscrv harvest as possible. Th success ofplants dug the previous ,'inicr 
-2.2 C). Summer planting of the University of 	 such planting depends on active plant growth during 

winter-growth that is directly related to temper
atures. The principal advantages of winter planting 

are earl, harvest, larger fruit size, ease of harvest. 

9-" 	 and lower production costs resulting froi the much
shorter time between planting and harvest. Winter 
planting is confined to coastal and serni-coastal sites 
that have relatively warm winters. It is the dominantLi i. 	 I_ Winter planting maysystem of southern California. 

951 0,2 5 Ab e considered a "forcing" system, since plants are 
made to flower and fruit in a pattern not otherwise 
possible.

33.69 Some of the horticultural characteristics of the 

L 6 " " strawberry plant will help explain the physiological 
957 	 32 120, k.Vprinciples. " underlying the two planting systems. As 

do rno:,t deciduous fruit trees, standard strawberi'v12 [Y 

varieties have both sexual and asexual reproductive 

190 31,536A '_ I I-] cycles. Fruit buds are normally initiated during short 
31 5 6 ':'.::3:.3 days.
 

Vegetative or asexual growth, including runner 
1965 39,2 11 :. formation, occurs mostly during the late spring, sum

mer, and earli,' fall after long days and warm temper
31, aatures.
 

Strawberry olants have a chilling requirement
__.''.
["=06_.3 ___ 

similar to that of many deciduous fruit trees. If the 
1--4 10",-15 chilling requirement is satisfiz:d completely during 

the winter, normal grovth cycles occur. Flowci, and 
_717 afruit appear in the spring and earl', summer, ffllowed 

"........... by runners throughout the remainder of the grovung 
season. However, in the south and central coastal 

of California where winters are relatively9,6 13 S.W, ....... 	 regions 
warm, temperatures are not low enough to completely 

A 	 satisfy the chilling requirement. Whert incomplete1 
"1,_,',_,',:'.' ...-I168,362 y -.. 	 winter chilling is followed by cool summer growing 

temperatures, as in coastal legions, a prolonged fruit

11, 5 56ing period results. Such a prolonged fruiting period is 
I _.. ... .. characteristic of the Aiko variety. Periods of ver' hot 

A,1919,169,692 	 temperature during the fruiting season tend to offset 
1.............. 	 the effect of lack of chilling, driving the plants toward
 

..H"" PIPE 	 asexual reproduction and significantly reducing later 

A fruit production. 
,, I .. .' ... .. , . .T. " Every' variety has winter chilling temperatures 

for optimum performance. Insufficient winter chill-
YEAR VAL0E [ 4 I 12 1 2 ing may result in weak plant growth and sma~l. 

ACREAiL() (2soft fruit with reduced shelf life. However,excessive 

ACREAGE (A) chilling causes low fruit production and excessive 
YIELD INTONSACRE (Y) plant growth and runnering. Choice of planting sys

tems, time of planting, variety, and planting site are, 
Fig. 1. California strawberry production. therefore, imrportant decisions in strawNberm' production. 
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Strawberry varieties 
Tiwoga. introduced in 1964. dominated both plant- 

ing systems in all of California's strIwb-rrv producing 
areas, hut isno(v, almost replaced by other varieties, 
It is outstanding in vicld and firmness, and has been 
well accepted !or processing. The color of its fruit is 
bright red and does not darken at high temperatures 
or delayed harvest: its caI!vx separates from the fruit 
eaity. Tioga normally produces a large amount ol 
fruit over a short ti'me, particularly after abnormally 
cold winters and when summer temperatures are high. 
However, the fruit size of the later crop is small and 
lacks the characteristic long shape. 

Fresno, introduced in 1961, was an important 
summer planting varictv, particularly in the Oxnard 
area, but has now been almost completely replaced. 
As does the calvx of Tioga, the calhx (cap) of Fresno 
separates Irom the fruit easily, requiring special care 
in picking for the fresh fruit marker. It produces a 
heav, summer crop when Tioga production is light, 

Tutts (U.S. Pl. Pat. 3561), introduced in 1972, is 
adapted for both summer and winter plantings in 
coastal arcas, when handled properly. It is an impor-
tanm variety in southern California where it has rc
placed Tioga in winter plantings. Tufts fruit is large, 
firm, and borne on long stems. The second crop on 
winter plantings is outstanding in appearance and is 
easy to pick.Thc fruit is bright red and tends to darken 
only slightly in high temperatures. Tufts produces 
good quality, well-shaped fruit far into summer, in 
contrast to Tioga. If it is simmer-planted too earls, 
the first fruit is rough. Sulfur injures developing fruit 
and should not be applied to Wic variety during thr 
fruiting season. Other pesticides should also be used 
with caution on Tufts. 

Douglas (U.S. P1. Pa-,i.--i87, introduced in 19"9, 
is rapidly increasing in acreage in southern California 
where it performs particularly well in winter plant
ings, although it has been very productive in both 
planting systems throughout the state. It is tile earliest 
ripening of all the University of California varieties 
and has by far thi: greatest adapiation to winter plant-
ing. The fruit is redder than that of Tioga, Tufts and 
Aiko and is exceptionally large and easy to harvest 
with very good flavor. Because it is not as firm as 
the aforcmentined cultivars, care must be taken to 
harvest it frequently. 

Vista (U.S. P1.Pat. 4490) was introduced in 1979 
as an early-producing cultivar for winter planting 
in southern California. Htowever, Douglas has per-
formed so well in that respect that growers have 
shown little or no interest in Vista. 

Aiko (U.S. P1. Pat. 3981), introduced in 9', 
has replaced Tioga in the central coast. It is a late start-
ing, heavs yielding, continuous cropping cultivar, 
well adapted to summer planting in the central coast. 
It is not adapted to winter planting. The fruit is reed-
iurn in size, firm and slightly lighter in color than 

Tioga. As with Tufts, if Aiko isplanted too earl%, 
pruned too early, or hoth. the early fruit is badly 
misshapen. 

Palaro (U.S. Pl. Pat. 4538), introduced in 19-9. 
has perfonned 'Aell in sumni -r plantings, intile central 
coast, promising to be a good replacement for Aiko 
because it ripens carlier. It does not sield :,ulfCIcntlV 
under winter pilanting to merit recommndatilon. The 
fruit is large, firm, and attractive with red color sim
ilar to that of Douglas. Itships and handles particularly 
well, but the skin checks badly in heavv rain. The 
flavor isexceptional. 

Establishing the planting 
Where to plant. Because of the high capital invest
ment required. it is important to obtain the best pos
sible site. Certain conditions arc necessarv for success
ful strawberry production. Mthough strawberries 
will grow on most soils, dep,well-drained. sandy 
loam soils are best for the following reasons: 

Thcy respond better to soil fumigation. 
Land preparation is easier. 

t There is less salt accumulation over the life of the 
planting. 
They are better adapted to frequent harvest and 

ir = fiw minorscheda 
problems. 

They drain better during prolonged rainy periods. 
Avoid soils and waters that are high in salts. If the 
land slopes so much that extensive leveling is 
required, the site should be avoided, unless other 
advantages outweigh the expense of land prepara
tion. It is important to quickly drain off excessive 
rain waters to minimize root rot discases. 

Water supply. An adequate supply of good quality 
water is essential for strawberries. Water should be 
analyzed by a commercLi! laboratory before straw
berries are planted. For testing, collect samples from 
untested wells after the pump has operated for 30 
minutes to an hour. Water for strawberries should 
havc low amounts of sodium, chloride, and boron. 
Irrigation waters containing more than 7()(1 to 90() 
parts per million (ppm) total salts may require special 
care in application to prevent salt accumulation from 
reaching toxic levels. 

The amount of water needed will vary according 
to method of irrigation and type of soil. As little as 
10 or as man' as 50 gallons per minute per acre may 
be required. A 10-gallon rate is suitable under special 
conditions and requires continual pumping as well as 
a large reservoir of about 100,000-gallon per acre 
capacity to store water between irrigations. At a SO
galloin rate, water can be pumped as necded with or 
without a storage reservoir. 



Drip irrigation. Many growers in central California to the soil and the hazard ol adding wecd ,td, A 
and most growers in southern California are using 
drip irrigation. Drip irrigation is recomnicndcd and is 
particularly advantageous in areas with a marginal 
water supply, expensive water and soils with a high 
salt conterit, low infiltration rates, and poor drainage. 
With a drip system, beds should he graded to a I-
percent slope in order to drain o|f excessive rain 
water during the winter. Under drip irrigation, various 
practices such as spraying and harvesting tan e car-
ried out at any time, regardless of irrigation schedules. 
A single drip line will accommodate two rows of 
plants, and two lines are needed on the wide bds 
with four rows of plants in each. [)rip irrigation causes 
much less fruit loss due to rot than does furrow irriga-
lion. 

The cost of installing and maintaining n effec:,ve 
drip system is substantial, and the installation should 
be carefully engineered and installed. Prope-r water 
filtration and pressure control are essential to a well-
functioning drip system (see UC Lcafler 27-o, "Drip 
Irrigation'). 

Land preparation. Proper land preparation is csscn 
tial for good production. The soil should be well 
worked, free of clods, and reasonably dry when fun-
igated. The sub-soil should have been cross-ripped to 
insure adequate internal drainage. To minimize soil 
compaction, never work wet soil. Adequate soil aer-
ation isessential for healthy root growth. plant vigor, 
and satisfactory yields. Crowns from the previous 
strawberry crop should be completely broken down 
because they interfere with propcr soil fumigation. 
rhev' may harbor organisms that may cause poor 

plant growth and low yields, 
Application of manure within a year of planting 

is not recommended becausc of the salt load it adds 

cover crop adds beneficial organic matter ito the s, , 
but it Inost be incorpor:itcd oino lith ,()li far eno ugh 
ahcad of soil fumigation It) have comnpletely IbroKen 
down. 

The land should he ltvclcd according it) the type 
of irrigation to bc used. LC Leaflet 2092. "'(radng 
Land for Surface Irrigation." gives hclptul sugges:rns 
on surveying and grading. Prcplanl s)il :anicridintst, 
should be ihoroughlv disked into the soil alter Ic%el
ing to prevent pockets of salt concentration 

After the soil is leveled, fumigants should bc 
applied by specially equipped and trained applicators. 
Growers should arrange for the application well in 
advance of the desired fumigation d;ite. For best 
results, soils should contain a small amount of moisture 
(fairly dry) and be in excellent tilth. In general, furn
igants disperse more efficiently in light soil. Fumigat
ing with a mixture of methyl bromide* and chloro
picrin" applied under a sealed plastic t:.,p is the scan
daid practice in California. 

The continuous tarp method (see fig. 2) is cur
rently used. The tarp should not bc removed Until at 
ICast -8 hours alter furnigation. The land is then ready 
for listing. 

Strawberries should not tic planted less than 15 
days after fumigation to insure that no phytotoxic 
residues remain. High soil moisture, low soil tem
perature, high clay content, or lack of soil aeration 
through delayed listing may extend the waiting 
period. List the bed to a zero grade in the direction of 
furrows to insure proper irrigation. With drip irriga
tion, a slope of about 1 percent is desirable to allow 
excessive rain watcr to drain from the field. Good 
winter drainage will prevent the cxccs!,iNclN- wet soils 
that provide conditions suiiAlc for dile dc\elopment 
of red stele and root rots. 

7-1~ 

- - " ." 

Fig. 2. A combination of methyl bromide • and chloro
picrin * is applied under polyethylene tarp before planting. 

*In k..alrlornlia a prni irorn itic ( lintv AgriuiLural (.ornrn sonr-r 
is rcquircd ttrpurchas, poNr sion. and uc i this ruateral Fig. 3. Grooved beds ready for planting. 
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Nitrogen is the principal nutrient needed by
stawlh.-rrie. in Caliornia. For vinter plantings, slow. 
rclca~c fertilizers pl2ccd under the plants in tihe plant-
in,,l)t and covcred with about Iinch of soil as part 
of tle planting opcrati-.), work Forbest summcr
planting, all nutrients, includinL;nitrogcn, canbetop-
placed or sidcdrcsscd in hands in the beds, prcfcr-
abl ahcr planting Nutricnt, othcr than nitrogen are 
not mobile in the soil, and rcpeated applications may 
cause sally areas in the beds which are vcrv damaging 
to plant growth and survi al. 

Transplanting methods. Plants are usually set byhand v.ith a machine aid. alth -igh they mas- be set 
entirely by hand. 'Fle plants should not he allowedto dry out and should be sheltered during the entire 
transplantin; procedure. 

Figure 3 shows the machine aid most widely used
in California growing areas. PLants are hand-transplanted
into deep, narrow grooves on shaped, pre-moistened
beds (fig. i). Such grooves arc opened by spccially
constructe-d discs and closed firn-ly by press wheels 
after the plants are loosely set. That method is recoin-
mencded for best results. 

Plants must bt set so that the crown bud is ex-
posed and the roots completely covered. Poor stands 
often result when the crowns are covered with soil.
Poor plant growth results from setting plants too high,
exposing the crown area where new roots initiate. 

Plants should be sprinkler-irrigated as soon as 
possible after planting. Emerging roots are very sen-
sitive to drougit and salinity. Any condition that
inhibits or slows growth will reduce yields. Regular
irrigation is needed :,fter planting and is necessar-
during dr' periods in the winter. It is particularly
important to irrigate summer plantings frequently 
during the first three months after planting. Sprinklerapplication rates should be slow enough to prevent
the accumulation of free water in the furrows, 

Plant spacing. Plant spacing will vary according to
the cultivar, planting system, soil type, and grower's 

..
 

Fig. -i. Transplanting str2wbcrries in groove made by 
machinc.
 

preference Douhle-row bcds are reCConllnded Ior 
summer plantings and the four rmv-widc beds ;or
winter plantings. The doublc-row bcds var\ fr irt -40 
to 2 inches, center to center, with ahout -4H inchcs 
perhaps the most efficint. The our-row beds, rccon
mended for v'intcr planting rangc Irom 00 to 0-4 
inches. Plant dcnit\' varics from thanl.'ss 20).01)
plants per acre on som two-row hccfs i cr 1;2.1)()) 
on somc wide: fcds 

Stummer-p 1anming 
Plant storage. Plants for summer planting arc pro
duced in nurseries an loxv-clcvation arcas such as RedBluff, Redding, and Waterford. They are dug when 
dormant in late December, January-. or early Fehruary
and stored until plantitig time. 

After plants are harvcstcd, they arc cooled in
mediately to temperatures between 28' and 300 F 
( - 2.20 and - I0 C) to prevent growth of plants and
decay organisms, which occurs at 32 ' F ( 0 C) and
above. Temperatures bclow 2 F ( - 3 'C)may injure 
or kill plants.

Plants are packed in standard cardboard cartons 
lined with thin film (0.75-rnil polyethylene), and
usually contain from 1,500 to 2,000 plants, depending 
on plant size (see fig. 5). Thick polyethylene film of 2 
mils or more does not allow air exchange sufficient 
for respiration. Proper ventilation between the boxes 
is essential in cold storage to maintain a temperature
of 280 to 300 F ( - 2.20 to - I C) throughout the
containers. If boxes are stacked too closely, the heat
of plant respiration will raise the temperature in the
boxes and promote plant and fungus growth, thcreby
reducing the storage life of the plints. 

When to plant. Summer planting is recommended 
for current standard cultivars in central coastal Cal
ifornia. The success of the system depends on planting the appropriate variety at the right time for a par-


I ticular location (see table 3 for recommended time
 

9• " . . . ' 


Fig. 5. Plants stored in plovethylenelincd carton. 
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for a given location and cultivar) Total yield, earliness, 

and fruit quality are all affected by rime of planting. 
Optimum planting times for each varietv are similar 
each y-ear for a given location, 

Planting too early reduces plant vigor, resulting 
in small, soft fruit. Planting too late results in exces
sive vegetative growth, reduced fruit production, and 
excessive runner development, 

Variety and location determine the optimum 
pkuting time. Varieties such as Tioga should be pl'-nted 
carlitr, whereas varieties such as Tufts, Douglas, 
Pajaro, Fresno, or Aiko should be planted later. If 
there is a choice, summer plantings should be planted 
in the following order for all locations: (I) Tioga, 
(2) Fresno, (3) Tufts, Douglas, and Palaro, (4)Aiko. 

TABLE 3. Planting Guide for Summer Planting* 

CENTRAl. VALLEY 
(Frcsno-Modesto) 

Tiuga July 0 toJuly 25 

(:ENTRALt COAST 
(Salinas-Watson%,ilie-Sania NMrii) 

Tioga August I to August 20 
Douglas. Pajaro, Tufts. Aiko August 15 Ii) Sc1Mel') erI 

Salins--Laier date 9atsorivitlei(Earydtale 


SANTA CLARA VALLEY 

(San Josc-Giiroy) 


"l,oga Jul 15 to August 5 


SOUTHERN CALIFORNIA 

(Vcntura-Orange-.l.A -San Diego, 


Tioga August Iio 15
August 10 to AugustAugust 25 
Fresno 
Douglas, P;Iaro, furts August 21 to epttinber 5 

In general, the more inland the mvironment, the earlier the 
planting, 

Narngement of summer plantings. Careful manage-
mcnt of summer plantings during the first -I months 
and, particularly, during the first 4wecks after plant
ing is critical. Soil should be thoroughly settled around 
the plant ac planting time. High moisture levels should 
be maintained the first few weeks and during hot 
weather. Maintain optimum nitrogen fertility levels 
during the first .1months. Well-grown plants always 
produce runners earl, during the establishment y'ear 
after the "crown' fruit crop (fruit resulting from 
flower buds initiated ip the nursery) and continue 
throughout Me fall. Plant growth is enhanced if the 
flower buds are removed. Ru-ners must be removed 
shortly after the) appear to help promote large 
multiple-crown growth and prevent mat formation 

of plants. Insect control, especial!,- of the two-spotted 
mite, is important in fall and winter. 

Cultivation. A minimum amount of cultivatiot 

should be done in an estalblishet, planting. Cultivation 
for any, reason other than for bed maintenance, %,.ecd 
control, or perhaps for an occasional stdcdress applica
tion o; nitrogen is unnecessary 

Fertilization. Nitrogen should bc applied as soon 
as possible after plants start growing Total amnt 
of nitrogen-if ammonium sulfate is used-should 
not exceed 30 to *iOpounds of actual nitrogen per 
application per acre to prevent salt burn or stunting. 
The last application of nitrogen should be applied as 
i sidedress immediately before application of poly
ethylene mulch. The amount of nitrogen needed will 
depend on plant variet' and native soil fertility. It 
drip irrigation is used, slow release fertilizer can he 
applied in the center of the bed after transplanting 
and just before plastic is laid down. That practice will 

carry the crop through the harvest season if enough 
fertilizer has aeen applied. 

Once polyethylene mulch has bten applied vhcre 
the field is furrow-irrigated, itis impossible to place 
fertilizers for most efficient use by the plants. )rv 

fertilizers can be applied only to the side of the fur
row; liquid fertilizers can be applied through irrigation 
water. In both cases, most of the nitrogen is leached 
below the root system. Where drip irrigation is used, 
supplemental fertilizer can be applied in the water if 

enough is not supplied in slow release form at or 
soon after planting. 

Fertilizer needs will vary according to variety, 
inherent soil fertility and soil type, and the efficiency 

of the irrigation svstem. Tioga has the lowest nitrogen 
:quirement of anv of the varieties discussed, but it 

may require tip to 150 pounds of nitrogen per acre 

per y'ear for top production. Excessive nitrogen can 

damage fruit quality and adversely affect the produc
tiort pattern. Tufts, Dougias, and Paj:aro. with inter
mediate requirements, may need up to 200 pounds of 

nitrogen per acre. Aiko requires the hignest rate of 
nitrogen application-200 or more pounds per acre 
per year on sandy soils. 

Avoid heav'- nitrogen applications just before 
and during the heavy fruiting period for all varieties. 

Pruning. Plants should be pruned after the first of 
February by removing only the senescent (old) non
functional leaves. (Healthy, vigorous plants will have 
four or more crowns.) Early or severe pruning reduces 
yield and lowers fruit quality. 

Weed control. Most weeding is done by hand 
because it is difficult to operate conventional cul
tivating equipment in established strawberry beds. 
Soil fumigation with a combination of methyl brom
idc and chloropicrin before planting will kill most 

t Ouu
'InCaliforniia permit ruin tilt Artulturil ( omnisioner 

isrequired for purchaj .pose'<Niii, and uSC 14 inmaterial 
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weed seeds. Such fumigation is especlally importan 

in plants where plastic mulch is to be used on estab-

lished bcds. 
regis-Several selective weed killers have been 

tered for use in strawberries. Because local conditions, 

residue problems, and regulations vary considerably 
are made here. (See UC no specific r:ecmricnndations 

trawbtrrics.) FollowLeaflet 2.)20, "Weed Control in 

labels caretully, 

W inter planting 
Winter plantings are satisfactory only in coastal areas 

where mild winter temperatures prevail. In southen 
early fruitCalifornia, ,,inter planting is done for 

least oneproduction, with 	the harvest beginning at 
sum-month before fruit from the earliest-producing 

mer plantings ripen, 

When to plant. Piants grown for winter planting are 


produced in areas of 3,000-feet (900 meters) elcva-


tion in northern California from mid-October to earl%, 


November and shipped imanediately to fruit-grov, ag 


areas for planting. They should be planted only in 


warm winter areas where temperatures are high 

enough for them to grow actively during short days, 

many fruit buds as possible. Thethus initiating as 
is only about one-half that cftotal yield per' plant 

surmm'er-planted plants because the winter plants are 
in yield may be 	 reducedsmaller. The differences 

Fruitconsiderably by increasing The plant density. 

quality and size are always better on winter plantings 

than on summer plantings, and the cost of harvest is 

less. 

TAtBLE -i. tDigging and Planting (idc for 'ikitr Plantings 

Planting dateDigging date 

CENTRAL COAST 

Tiog- Oct. lO-Nov. 1 Oct. t5-Nov S 
ougla~. "Tuit', Ot. lt-Nov 5 Oct. iS-Nov. 

SOUTHERN CALIFORNIA 

Tioga 
 Oct. 1I-Nov. I 	 Oct. 25-Nov. 5 

Nov. I-Nm. 10Douglas, Tufts. Vista Oct. 15-Nov. 5 

asIdeally, high elevation plants should be dug 

near to November 1 as possible and planted immed-

iately. (See table 4 for planting dates, varieties, and 

area.) Plants dug earlier (generally early October) 
arc immature, lack vigor,with insufficient chilling 

and may produce poor stands. Experiments indicate 

that carly-dug nursery piants wvill benefit from co!d 

storage up to abou" November 1 to induce increased 

plant vigor and performance wirhout causing the 

plants to runner. Additional chilling may occur in the 

field after planting, depending on location and the 

winter climate for that year. Excessive cold storage. 

or planting too late, causes early runncring and rcduces 

yield. When storage of plants is necessary. they- sho uld 

be held above freezing The Douglas variety adapts 

best to winter planting and has pcrlormcd wuell over 

a xidc range of planting lates 

MtaN2agement of winter plantings. Firm the .otil 

around the plant and sprinkle-irrigate alter planting 

to provide adequate moisture in thc upper root zone. 

Crown, flower bud, plant development. and some 

root growdh will continue in the '. inter. 

Fertilizing the winter plantings. Placcment of fer
slot before planting is usuallytilizt:r in the planting 

to ihe success oi winter planting. FertilizeresSen1tial 
can be placed in the bottom of the slot 6 to 8 inches 

deep and covered with about I,,-inch of soil to pre-
The application ratevent direct contact with roots 

depends on type of soil. If fertilizer is placed where 
plants are killed. It fertilizer isplant roots are, the 

placed too deco or too far to the side, plants will not 

grow Well be'causc the roots do not reach the fertil

izer before it is leached out of the root zone, or the 

roots reach the fertilizer too late to stimulate growth 

under cool soil conditions. Nitrogen fertilizcr may 
a suppler- -nt to slotbe placed under the drip line as 

fertilization and will usually result in better growth 

during spring and summer than with use of side

dressed fertilizers. 

P1 thy1ene bed ul ciiU g 

Clear polycthtylnc mulch is i useful tool when used 

it warms the soil, increases early plantcorrectly: 

growth, and promotes high yields early. The mulch
 

morealso reduces truit decay and helps the fruit ripen 

evenly, with a brighter finish and ,. cleatner fruit. Plant

ing system, strawberry varictly, and location deter

mine timing of the mulch application. 
Black polyethylene is not recommended because 

the soil is -actuallyshaded and the temperature is the 

with bare ground. Furthiermore, if air tempersame as 
high (900 F and over), the black mulchatures are 

itself heats and the hot, black polyethylene scalds the 
clear mulch itself heats veryfruit. In contrast, the 

little. The soil beneath it isheated much as in a green
sunny day. However, when clearhouse on a warm 

polyethylene is used, the weed problem must be min

irnizd by fumigating the soil before planting to destroy 

most of the weed seeds. 
ha-s been promisingWhite polyethylene mulch 

on summer plantings, but more research is needed. 

With winter or sunmer plantings, polyethylene mulch 

must cover the drip lines, if drip irrigation is used, 

to prevent fruit rot. 
To apply polyethylene mulch, completely cover 

the shoulder of the bed leaviltg the skirt edges loose. 



Wire loop pinl'()r soil, placed at 0- to 8-loot intervals. 
will hold the mulch in place (see fig. 0p.

On," rule is applicahic to all plantings: The iater 

an' givcn variety is planted be:yond its recommended 
planting date. the earlier the plastic mulch shout', be 
appiicd. A rule for drip-irrigated plantings is that 
polyvcthivcnc bd muich must he used to cover the 
drip tubcs 

Timing-summer plantings. Clear polyethylene 
mulch accelerates fruit production and can increase 
total yield. If plantings are properly timed, mulch 
should he applied after the plants are pruned and 
about to resume growth (afterJanuary 15 in southern 
California. and after February 15 in the central coast). 
If planting is later than the recommended dates or if 
plants are underdeveloped, mulch applir.d in earl' 
December may help incrcasc yield, 

Timing-winter plantings. With all Tniversity of 
California varicties, clear polyethylene mulch should 
be applied as soon after planting as is f.asible. Timely 
mulching will increase total fruit yields, erncouraging 
growth during the cold winter months by raising the 
soil temperature. If it is applied too late, it may reduce 
yields by stimulating early' runner production. 

q
 

Managing established 
plantings 
Irrigation. In in c.stablislhcd planting, frequency of 
irrigation will iarv with .,oil tvpc :tnd time of %ear. 
In the spring it may he ncccssary to irrigate only once 
every I or pe rainfall. During2 week dpending On 
latc spring and summer, irrigatc alter each harvest. 
or evcrv -i or 5 days. by filling each furrow to the 
desired level as quickly as possihle and shutting the 
water off. Level runs of 150 teet or less arc casy to 
irrigate efficiently. The same principies of frequency 
and duration apply to drip irrigation. Monitoring soil 
moisture with a tcnsiometer is recommended for drip 
irrigation because of the tendency to over-irrigate. 
Drip irrigation should be run 3 to 5 hours to be sure 
that salts move past the roots and that most of the soil 
in the root zone is wet. 

Salinity. The strawbcrrNv pl-nt is one of the most 
salt-sensitive plants of California's major crops. Svmp
toms of excess salt var' with combinations of salts 
and plant variety. High total salt levels, regardless of 
source (fertilizers contain salts, for example), will 
cause stunting, marginal leaf scorch, loss of feeder 

Fig. 6. Poly'ethylene mulch is applied shortly after pruning. 
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roots, and sc.-re yid losses. igh surfaCe sal accum- Harvesting and handling 
ulation stops new root growth from crowns, and 
plants become loose in the soil. Considerable reduc
tion of vigor and yield can occur xfore leaf symptoms Strawberries are harvested at different stages of 

maturity, depending on variety and how and where appear. 
the fruit is sold. Fruit destined for fresh shipment toAll irrigation waters contain some dissolved 

salts, hut if the salt content is low, irrigation and 	 eastern markets should be pink or at most three

fourths colored. Overripe fruit bruises easily, deteriornutritional problems are minimal. Chemical fertil-
ates quickly, and decays in transit. Color for pickingizers usually should be applied only aftcr the newly 

set plants in a summer planting start to grow. Ad- of University of California varieties differs consider

or potassium fer- ably with variety. Berries for processing should beditional applications of phosphate 
tilizers, or both, are usu2, :v unnecessary and add fully colored with the calvx and stem removed in the 

to toxic salt accumulation in the plant root zone. field. 
at times, caused coe- Fruit quality is extremely important, whether the'Such salt accumulations have, 

frui is being harvested for processing or for the freshsiderable economic losses to growers. 
market. Discard overripe or decayed beiries-theySprinkler-irrigate young summer plants until the 

needed even in detract from the appearance of the 	pack, and decaypolyethylene mulch is applied as 
winter months. Enough water must be applied to leach organisms spread rapidly. 

Strawberries for fresh market are picked withoutdissolved salts into the soil below the root zone. 
stems by grasping the frvd;t lightly with the thumb and 

Second year. In the central coast, some growers two fingers and removing it with a snapping motion. 
The fruit is packed directly into pint baskets holdingstill carry plants over for a second y'ear. 
about one pound (454 grams) of fruit each. The weight 
per pint basket varies with the variety and fruit size.Pruning. After the first full harvest season, when 
Baskets are packed twelve to a tray. Berries for processplants are 14 to 18 months old, plants should be 
ing are capped in the field as they are harvested and

pruned heavily no earlier than mid-February by cut-
ting off all but the very small leaves and some of the placed directly into wooden or plastic trays without 

crowns with either hand tools or mechanical roto-	 baskets. 
pruned, they should be removed For picking, most growers use a front-whceledbeaters. As leaves are 

a sanitary measure. portable tray carrier. Strawberries are a tender fruitfrom the field and destroyed as 
and must be handled carefully. Pickers must use ex-

Control measures against two-spotted mites and other 
treme care not to squeeze the berries and to placepests should then be taken. 
them gently in the containers. 

Picking in California extends from February toFertilization. First-year fertilization practices apply 
to all plantings. Good growth should be stimulated October, or even into November during years with 

warm, dry autumns (see fig. 7). The main productionafter harvest and before winter dormancy. The last 
peaks always occur in May. At each harvest, and parapplication should be made before November when 

cold weather sets in. As with first-year fruits, exces- ticularlv after rain or heavT fog, overripe and decayed 
fruit must be removed from tht plants to minimizesive fertilizer use contributes to poor fruit quality 


and salinity problems in second-year fruits. fruit rot.
 

Apr. May June July Aug. Sept. Oct. Nov. Dec.Jan. Feb. Mar. 

So. Calif.
 
+ + + + + + + +
winter-planted 	

+ +
+ + + + ++ +sormcr-plantird 


Fresno
 
+ + + +summer-planited 

Central Coast	 + 
+ + . .- +. + + +

summer-planted 
+ + + + + +4- + +.

2nd vcAr 	
+ + +

+ + + +winter-pilanted 

\Very low production 
* Light production
 

+ * Moderate production
 
- * teavy production
 

Fig. 7. Strawberry production patterns in California. 
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Cooling. Strawberries are highly perishable and must 
be chilled immediately following harvest. Strawher-
ries will not increase in sugar content after harvest, 
Strawberries have a very high rate of respiration and 
will deteriorate in a short time unless field heat is 
quickly removed. The quality lost in one hour at 
850 F (30° C) is roughly equivalent to the quality 
lost in one week of storage at 32 0 F (0' C). Quality 
can be maintained and shelf life increased it the 
following rules are observed: 

* Provide shade for fruit held in the field, 
* Protect fruit from hot winds. 
* Move fruit from the field to the cooler at frequent 

intervals during the day. 
" Cool fruit as rapidly as possible and prevent re-

warming. 
" Protect fruit during loading and transit. 

Packers. shippers arid processors have adapted their 
facilities to accomplish rapid temperature reduction 
using forced air. 

Diseases 

Following are brief descriptions of seriou5 straw-
berry diseases in California. 

Soilborne diseases. Verticillium wilt is a soilborne 
fungous disease which attacks the vascular system of 
the plant. During warm weather infected plants wilt 
and outer leaves dry and turn brown, beginning at 
the tips and between the veins. Often the younger 
leaves die so quickly that the' remain partially green. 
As cooler weather sets in, the plant may show some 
recovery, but that is seldom permanent.

Land that has been cropped previously to peppers, 
tomatoes, or potatoes, or land that has an abundance 
of nightshade weed, is often infested with the disease, 
The fungus that induces the disease has been known 
to carry over in the soil for 2.5 years. All of the cul-
tivars listed herein are susceptible. The disease is 
controlled by fumigating the soil with a mixture of 
chloropicrin" and methyl bromide'. 

Red stele, induced by Pbytophth/orafragariae,is 
a soilborne water mold fungus which kills the roots 
of strawberry plants growing in poorly-drained areas 
in which free water may stand during cool rainy sea-
sons. The disease is considered native to certain Cal-
ifornia soils. Acid to near-neutral soils favor the dis-
ease. The disease may be detected by longitudinally 
cutting recently developed roots that appear to be 
partially collapsed. Such roots will show a reddish-
brown discoloration of the core (stele) extending up-

"InCaihlornaa permil from the counhy Agricultural Commissioner 
is requircd ii)r purchas, possession, and uSC of this material. 

ward into the healthy looking part of the root. The 
disease is particularly apparent in early to mid-spring 
and may disappc-2r as the season progresses. 

Red stele may be spread by infected nursery stock,
but that is unlikely now. The disease is widespread 
in certain growing areas. Because good drainage is 
the key to control of red stele, it is important to select 
well-drained land with no restrictivc hard pan layer 
beIneath the surface. 

Vascular collapse, caused by another water mold 
(Phytophthoracactorun), is also a serious problem 
on poorly drained soils, and the same control recom
mundations apply as those for red stele. 

Black root rot is characterized by deterioration 
and premature death of the large, fleshy roots, and h\ 
failure of feeder roots to develop, or their early 
death. There are several soilborne organisms asso
ciated with the disease. Control can be accomplished 
by preplant soil fumigation with a methyl bromide*/ 
chloropicrin" mixture. 

Foliar diseases. Powdery mildew is common in the 
central coast area during late spring and throughout
the summer. Leaves and fruit are susceptible. Infected 
leaves cup upward, become reddish on the underside, 
and, in severe instances, develop burned areas at the 
margins. Severe or prolonged mildew infection may 
reduce the vitality and productiveness of a field and 
impair fruit quality. 

Treatment of the plants with approved fungi
cides or repeated dusting with sulfur reduces the 
disease, but the strawberry plant is sensitive to sulfur. 
Excessive rates of application with high temperatures 
during or immediately following application may 
burn the leaves. Sulfur should not be used on Tufts 
variety because leaves and the immature fruit can be 
injured. 

Leaf spot is caused by the fur,gus Ramularia 
fragariae. The symptoms consist of small white 
spots with distinct reddish-brown borders and appear 
with overhead irrigation or during periods of repeated 
rainfall. Varieties differ in their susceptibi!ity to the 
disease. Treatment of planting stock and field spraying 
with a suitable fungicidt! will reduce losses. 

Bacterial angular leaf spot is a leaf spotting dis
ease common during wet. rainy periods or under 
sprinkder irrigation during stand establishment. Lesion5 
first appear as light green, water-soaked spots which 
enlarge to form irregular reddish-brown areas, even
tuallv giving a ragged appearance to the leaves. A 
yellow bacterial ooze often appears on the tinder 
surface of the older leaves. 

Virus diseases that affect strawberry plants are 
numerous. University of California varieties have a 
high degree of tolerance to most such viruses, but a 
combination of several viruses may cause a loss of 
vigor and production, as well as occasional plant 
symptoms.

It is important that only high quality planting 
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stock he used. preferably California certified plants. 
Ilowevcr. the supply of certified plants is limited, 
and most California-plant str2wherry nurseries grow 
plants in isolated sites, using certified plants as parent 
stock, producing plants of acceptable quality, 

Fruit diseases. Gray mold rot is the most serious 
fruit rot of strawberries. It is incited by the fungus 
Bolryftis cinerea. It is most serious during cool, wet 
weather and is responsible for fruit losses in the field, 
as well as in transit, storage, and marketing. Poly-
ethylene bed covering, as recommended for use in 
summer planting, and proper application of fungicides 
will reduce losses, 

Rubber or leather rot may be serious during ex-
cessively wet weather. It is caused by different strains 
of the same fungus that causes vascular collapse (Phy'-

tohbr ato-m.Lahe o saprbh netophthoracactoam). Leather rot is a problem under 

furrow irrigation when the fruit hangs in the water 
of the furrows at irrigation time. There is much less 
leather rot under drip irrigation, 

Insect and mite pests 
Soil pests. Several weevils that can cause injury by 
feeding on strawberry roots are ftoplia (white grubs). 
Nemocestes, Fuller's rose, and Otioryvichus (Bracbv,-
rhinus) weevils. 

Damage from adults feeding on leaves and fruit 
is unimportant relative to the damage that results from 
larvae feeding on roots. Plants wilt, the foliage turns 
reddish-brown, and the fruit becomes small and seedy. 
Injured plants often die. Field damage is charac-
terized by gradually expanding areas of dying plants. 
The grower may frequeatly find larvae in the root area 
by digging plants. Effective control recommendations 
depend on proper identification of root weevils and 
by preventing reinfestation from other plantings 
in recently planted fields. Because identification is 
difficult and treatment varies, specimens should be 
submitted to the nearest farm advisor to identify the 
species positively. . 

Root lesion and root knot nematodes have been 
collected from both the roots of strawberry plants 
and the soil. When populations are high, root injury 
occurs. Lesion nematode injury can become a point 
of entry for other soil organisms. Control is by using 
clean planting stock. 

Soil mealybugs are minute and nearly white, due 
to a thin covering of wax. Strawberries have been 
severely, damaged when planted in fields from which 
intested fruit trees have recently been removed. 

Garden centipede or garden symphylid, while 
riot a common pest, can attack and kill strawberry 
plants. A root-feeding pest, the garden centipede is 
most likely to be ; serious pest in fields where large 
populations had developed previously on other crops. 

Aboveground pests. Spider mites frequently cause 
leaf injury, stunting ol strawberry plants. and rcduc
tions in yield -nd fruit quality. The two-spotted mite 
can be recognized under a hand lens by a conspicuous 
dark spot on each side of the body. It produces web
bing on the underside of the foliagc. 

Dusty conditions contribute to spider mite popula
tion increase and subsequent plant injury. With the aid 
of chcmical sprays plantings should be kept as clean of 
spider mites as possible. particularly during late fall 
and winter months. 

Aphids can damage foliage, stunt plants. cause 
smutting of fruit, and spread virus diseases. How
ever, there ,s little evidence that spread of virus can 
be effectively reduced by controlling aphids in com
mercia strawberry fields.

Lysberry fiel,
 

cause catfacing (deformed fruit) of the fruit by feed-Lygus bugs, even at low population levels, can 

ing on young blossoms. Because poor pollination also 
causes catfacing, be certain that lygus bugs are the 
cause before initiating control meazures. 

Thrips re considered economically important 
pests in strawberry plantings, but the normal control 
program for aphids and lygus bugs will keep them 
below injurious levels. 

Cyclamen mite is a difficult pest to control. It 
feeds in new-folded leaves and in unopned flowers, 
causing severe stunting, misshapen leaves, and 
shriveled fruit. The pest becomes most damaging in 
summer when temperatures arc high enough for 
activity. It can be found by inspecting the small un
opened leaves under a microscope or a 20-power 
hand lens. Follow the label in using the recom
mended pesticide. Annual planting with no carryover 
effectively eliminates the pest. 

Spring dwarf riematodes have recently caused 
serious losses in some summer plantings in central 
coastal California. They have been associated with 
infected nursery stock and must be controlled at the 
nursery. 

Several species of leafrolling caterpillars attack 
strawberries. They can be recognized by their charac
teristic habits of tying the leaves together arid wig
gling backward when disturbed. They do insignifi
cant darrage when feeding on leaves, but may burrow 
into the fruit. 

Cutworms of several species may occasionally 
cause serious damage to young plants by eating out 
the central growing point, and cause less damage by 
feeding on the foliage. Some species, principally the 
rough-skinned cutworm, severely damage the fruit. 
Most damage occurs in spring and fall, with the fall 
attack being the more destructive. Baits provide bet
ter control than sprays. 

Snails, slugs, and earwigs may damage fruit in 
strawberry plantings and can be controlled by applica
tion of baits developed for them. 
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LOCATION AND SOIL TYPE ............................................. 5 INTRODUCTION
 

LAND PREPARATION AND FERTILIZATION ....................... 6 Strawberries are grown as an annual in Louisiana and have been ain
 
important horticulture crop for many years. Although they are successfully 

SOIL STERILIZATION .................................................... grown in all areas of the state, the commercial acreage has been drastically 
reduced in recent years. This trend is attributed to hard-to-find hand labor. 

PLASTIC MULCH .......................................................... 9 disease problems and competition from Mexico andl other areas.
 
Harvesting of fruit normally begins in mid-March and lasts six to eight
 

TRANSPLANTING ......................................................... 10 weeks.
 
If growers are to continue a competitive industry, they must producte 

WEED CONTROL ........................................................... 12 high yields of quality berries at minimum costs. A major objective of the 
Louisiana Agricultural Experiment Statim is to develop high yielding va-

IRRIGATION .............................................. 12 rieties of good quality that have some resistance to insects and diseases.
 
Producing strawberries is not a simple operation. To be successful, one
 

FROST CONTROL ........................................................ 13 must select the proper varieties; use insect and disease-free plants; control
 
insects, diseases and weeds; fertilize properly, mulch, plant and harvest
 

HARVESTING AND HANDLING ........................................ 13 properly; and have adequate irrigation and frost control systems. In addi
cion, proper harvesting and handling are very important.
 

PLANT PRODUCTION ..................................................... 14 This bulletin is inten'ded to provide the commercial grower and home
 
gardener with a better knowledge of strawberry production. For additional
 

INSECTS ................................................. 15 information, consult your local county agent.
 

DISEASES ................................................................... 18 VARIETIES
 

Probably the single most important factor in successful strawberry 
production is the selection of varieties adapted to the areas in which thi.y 
are to be grown. The commercial producer wil! look for high yielding, goml 

tasting varieties with good shipping qualities. The home gardener is pronb-CAUTION! 
ably more interested in flavor. 

DABREAK was released in 1961 and has grown rapidly in popularity 
since its introduction. It is a productive variety for commercial fresh fruit 
and processing and home garden use and is adapted to the Gulf Coast alre. 
The medium to large, firm, bright red fruit is very attractive on the fr,.h 
market. The large green calyx (cap) adds to the eye appeal and markeit 
qualities of the variety (Figure 1l.For highest fruit production from plalt> 
of this variety, irrigation onould be provided at frequent intervals. I'm 
strawberries of best size color and quality, fruit should be harvested every 
third day under average conditio-" 

Before using pesticides, READ THE LABEL and follow the manufac
turers instructions. 



4continues 

.Headliner 

Vijtlre I Lar.cr fruit typtrai of the [abreak variet) 

Plits of theIabriak variety are medium small insize and are slightly 

nuallr t,i plantsoftlt, ife dliervariey. This variety is less resistant 

to hurl ivhvf spot trust ) han the Headliner variety. 

I):d eins fruiting early it,the spring an is very productive 

thr,,uiqi late .-euon. It isusually not as productive in north Louisiana as 

the Ilea lliner. 

TIAN( ;I (Figure 2), forimerly known a." selection 1.*-13-Vi7, wwLS released 
in1.7:1 afl'r having become thc most ptuiar variety in Louisiana. I. is an 

ex''h.9t.1t varieltv for corn!productin, processing and home garden

er Stu'ut- inlicate that it.: fruit is equal to or superior to -ther Louisiana 

v,iit- The1-medu11m to Large fruit is firm anid glossy. EFarly anid total 

sv:s )i vie,!.s of Tangi have been significantly higher than the l)abreak and 

-cow* 

Headliner varieties. Frequent irrigations are usualiv rt,ired (hiring th,. 

fruiting season for high,.st yields an0d quality. 
Tant,4is a vigorous nwiiliumIh ood pllant pr hucer with nedunrm-size., 

dark green foli:age and nce,.ls harvest ing at approxi,,at (Iv th,o ,-dayinte

vals. It is resistant to leaf sp,,ot leaf scorch, plant and fruit 4and hot the 
this variety are susceptible to powdery nihlw 

IIEAI)IIN Elt was released in 1957 (Figure 3)and is r,.c,mnunhle a> 

a high prodlucer for oth cram;uiercial and hoe gariri u>, thiguhout the, 

state. Five years after HIeadliner was introductd, it w.us recognized as tih, 

fifth most important vu.riety in the United States inacres planted. 

The large red fruit of eladliner 'S very attractive on tht fresh market. 

and it is excellent for processing. Fruniting b .gins early in tle sealson alu1I 
until late spring or early summer. Large fruit si.e is a distinctive. 

characteristic of leadliner.
is somewhat susceptible to leaf spot and scorch, hut a spray 

ing program will control these diseases satisfactorily. 

_
 

Figure 3 - Headliner variety 

IL)CATION ANI So)II, TYPE 

The success of ;a strawIoerrv planting can lhe irullencil g'r:1tly Ih., 

site selected. 
A deep soil with good surface arid subsirface driain;te shil l I:' 

lected. The soil should have auletluate organic riatter corit arid a 

holding capacity a I he reslorrnsive to rertilizer applications. liuolhitiir. fil 

sunlight should ut, hvth-r1-1e-1t ol theavailable, fir poper growth and i'lftil
 

and fruit.
 
shnuild to a ',h gi lkat ,;madeil inii ira % r'. : . tr sPlautinugs 


available fir irrigation and frost conlrill.
 

http:high,.st
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.W-.Ifruiting season for highest yields anIl quality.li 

AV 
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'4 "The 
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Figure I -i rIr fbuil !pical of the Dlabreak variety 

P1Lnt.; f Ot, lareak variety are nedium small in size and are slightly 
sinalihr than planti- of ,i- Healliner variety. This variety is less resistant 
to hird u.( h':f spot (ri. th1n tile ffeadtia''r variety. 

)aireak fruiting early in the spring anid is very prod 
through ilt it is al not a_,; productive in north Louis as 
the liv.illier 

TA N ;I (lFigure 2), formerly known as selection L-G-377, was released 
in P173 aflter ha;vih.g bcomo the most popular variety in Louisiana. It is an 
exce.llent %ariety for n min .,rcia production, processing and home garden
ers. Studie, indicate that it; fruit is equal to or superior to other Louisiana 
variet 's.'he rlltdilio ti large fruit is firn and glossy. Early and total 
seas!on viliIs of Tang-i have been sig.ificantly higher than the )abreak and 

Fiture 2 - Large firm fruil typical of Tangi, formerly seedling 
No. I,-.-.:l77 

Tangi is a vigo,,ous me.liiiin to good plant produlcer wil h mi'dium-siz.,l 
dark green foliage and needs harvesting it approxinnatelv three-day inter 
vals. It is resistant to lkaf spot and leaf scorch, but the plant and fruit (f 
this variety are susceptibie to powdery mildew. 

1T7 (Figure 3) ano is r'1corrimndei a>HIEAIIIAINER was released in 

a high producer for both commercial and home g aden iset throughout til. 

state. Five years after Headliner was introduced, it was ri.vigiizi'd is th,. 
fifth most important variety in tile I litted States in cr'rcs ilated. 

large red fruit. of Headliner is very attractive oil th. fresh inarket. 
and it is excellent for processing. Fruiting begiris early in the season andI 
continues until late spring or early sU inler. L.arge fruit size is a distinctli'.. 

characteristic of Hehadliner. 
Headliner is somewhat susceptihle to leaf slst and sco rch !liot a spraY 

.. .t i ing program will control these dise:aes sati'factorily 

de 

Figure 3 - Headliner variet) 

ACATION ANI) SoIl, TYPE 

The success iif a strawo.rriy planting call the tlll'iwed gzriatly by till' 

site selected. 
A (fee) soil with g id surface anl suisuifaci' ollinagv .411iul be si' 

lected. The soil shouhl hav' adequatt ,,rgric oiattir cint'.nt and watr 
holding capiacity and he islwnsiVe to fertilizer atlliatio.- I aidditiulo. full 
sunlight should he avaiha'hl for l)r'iior griiwth ani il'v.'lornelt of tho' plont> 
and fruit. 

Pialitings sh lh1l he made in an ar,.a wbire a gouwu wt-r supl is 

availad!e fur irri-gation aniI frost ('j ltiI. 

http:cint'.nt


LAN) PREPAIATION AN) FERTILIZATION 
ire planing, 1- sie oh] crop iswelliThe 

B (,hI presidue is wellldecoiWith il, S01Soil wsd and thor-
prioIhPr itiptsliing. 


Althmgh SUMIme(r cover reps such as cowp),as ani sovbeans are de-
sirable, they should 1w turnedl under in August prior to setting plants in 
late October or early November. 

If land to be used for strawberry production is in]s,l, cultivate it for 
at [lt one year prior to setting plants to help) control soil insects, 

If soil te.ts show that lime is required, make a broadcast application
aid thoroughly mix it with the soil in early summer prior to planting the 

The mrost r vwsameThe most desirahhe rtmv width for planting is -12 to 48 inches. Rows 
should be prepared several weeks before planting and should be approxi-
matel 1I0 inches high after the soii has settled. 

Apply fertilizer to the soil when preparing the rows. A general rec-
ommendation is 8(th2to 1,000 pounds per acre of 5-10-5 or its equivalent
placed 6 to S inches under each row. If the plants are pale green, an additional 
application of nitrogen should be beneficial in Feb-uary or March. 

Specific information portaining to the fertilization of strawberries grown 
under Louiskana conditions cannot Le given in an article of ;his type since 
the actual amounts of the nutrients N-P-K to be applied as fertilizer will 
vary con;hderably from one field to another. This is true because of the 
different soil conditions present in the different fields as a result of different 
soil management (fertilization and cropping) practices that have been used 
among the fields. A soil analysis made from a representative sample of a 
field to be used for strawberry production will give some useful information 
abiut the fertility level and the reaction (pt)of the soil. These samples
should be taken no later than the summer prece6ing the intended fall plant-_. 
ing of st rawberries. Once the results of the soil analysis are kio ;n, a person 
qu:lifiel to interpret the results in terms of strawberry production can 
predict with somlle degree of accuracy the amount of each nutrient that should 
be applied as fertilizer. 

After the rows are prepared, irrigate them to firm the soil and dissolve 
part ofthe ferilizer prior to applying the plastic. If the soil is firm and moist 
at the tiun of transplanting, plants will usually not settle below the plastic, 
fewer plants will die, and growth and development of the plants will usuallyhe good.( 

Soil, STEl.IIZATION 
Fruiting lleds 

use of black plastic mulch lirovid(es an ideal oportunity f,)rIreating 
soil with sterilants, a practice used by many growers. Soil steriizaimn iio 
effective for the control of soil fungi and bacteria, soil insects, rmrlto;,h,..an(l most weeds anl grasses. Growers using this practicte hav, rip)t-,, 
increased yields. 

Methyl bromide (MC.) and ethylene tllidh E I). I3. art Suggest e,11 

chemicals to use in the rows when the plastic is laid. These, chenmical. 
are liquids under pressure and must be applied with equipne i esigrieI 
for this purpose. (Check with your county agent for specifications. ) ('uston 
applicators are available in the strawberry growing area. A pply the chemical 
selected to a depth of approximately 68 inches on shaped beds during the 

operation in which the plastic is laid (Figure 4). For best results leave 
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Figure - Equipment for shaping rows prior to appl)ing fumigant and plastic 

the soil stenilant under the plastic for at Vast 45hours. Remove the ga> 
fro under the plastic i s t .aritely 3 curs ong in thit 
from unwer the plastic by making slits a )proximately3 inches 11))ri r 

transplanting. Make the slits in the plastic by hand or by mechanical nit,, 
(Figure 5). A mechanical cutter cal be made by atiachi g two t iangla:

ig r 5) A me h n alc t e ca be a e y at ch l t ,ti n ult
shaped cutter bar blades evenly spaced on a lt-inch stl| I rubMcr %heel. 'Dw
 
cutter can then be mounted on a front mounting bracket of the tractor aMI 
run over the top of the plastic, giving approximately a I(-inch l ;cing. Ali 
8-inch wheel with two cutter bars ev ' 'spaced will give appruximat 'lya 
13-inch spacing. If double row plantit.,, are desire., two) whvls ireI 
in the manner des(ribetl above anti spaced about Ill iiclies allart %ill lIt. 
needed. 
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-pil" -t. -1 rail thick is 11sed with nl.hui'ical a pl)licat(Irs W h,-li th,. plasti is Loud ;1v 
hand, 18- foot- wiilt iint erial is tiseil. Thie chieiiicail is t rappe'd 1111414r (hre plastic 
for at least *18 houirs, arid theni the bed is aerated fw- 2 to :1 weeks befoire 
planting. 

Before the sterilant is applierl, the soil should be ,nrok, ri h.,ply and 

V_ pulverized thorouigidy since the chemical will penletrate. only ais deep a the. 
soil is plowed. Soil moisture content is import;at, ard thre optirf tiniii , t, 
apply sterilants is when the soil is in corlition for i,irking and ldnting 

After the soil is sterilizedl. take care top~rovent teuiii finra i 
soil with treated soil. 

PLASTIC MUALH 

Strawberries should bee mlched to pet-tvnt splashing of Ril particle, 
on the fruit fr')m irrigation and rain. For years, pine straw was; i.ed IW,': 

A. :N..l.of . ... " . .. . "..- its availability. A number of vears ago, black ol Il hv l e ne rel lace,' I nien 
Figure , - 'ractor-r~ntuned courer for cutting holes in plLstic for transplanting straw and is now used on virtually all coinme.cial icreage. Advantages of 

plastic are that fruiting is earlier, some weed con trol is realized, soil Itcr-

Plant le.d ilization is made possible, and in 
pine straw. 

most cLses, plastic is less xpensive than 

Il'ltit l-s canl hetci,,,-iI by using M(" or I . eliminating vir- Black polyetylene 36 to .12 inches wide and I' .iils thick is ppular 
tuallv all of Ilhe hand labor I,'ioired fol -e(. ling. II adldition, a cleanmer and with strawberry .rowers. When the material is applied to large artvas. 
hwali.t i 1lo;111r usca:lv l,'Ihi,,. r ill Aterilit.d soil, provided the grower mechanical equipment is de.-,irable and better results are usually obtamid 
starts %i th chan planis In iant bfools tihe entir'e area shuld be sterilized (Figure 7). Hand application of plastic can be m:ade, but the task is rather 
as conoart.,I to uilyo tle soil i tutie rowrs of frui it ig beds, cumbersome and difficult, and results are usul. less than desirable. .,, 

cchNirtical equiilrnt is available that applies the sterlant ard glues gardless of how the plastic is appilied, it is e. -iely important that it bt, 
the plastic covering all ill one opcration (Fig-ure 6). Plastic 9 feet wide and snug to the surface and covered well on both si(des of the row with soil. 

7 ..
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"iUic - ine Ie1.p nf ej u pntitnol usd in apps tig soil sterilants hrm dast Figure 7 - APplying Polyethylene mulch with 



TRANSLI ANTIN(
)ilv AelI IhvelopI(dplanis with goo root systems should he trans-

lflant'd to tile ftivh.lr:mi:plant through previously cut slits in the plastic
(or puinch hulCLi in1the( pl ti ihatoel(Fgr ) 

)n single planted ro%, spa!ce plants 10) to P oches apart in the centeriw 
of the row% th tIlariteil rowks, spa''e thein 1:1 to) P; ;nchies apartYrhi dultc 

alternately alonig the ri%% %%ith ;i 10-inch sjlaci'ig betwe-en parallel rows. Thevarlety will, of course, u hl1rnct'prlant sp;ring. 

lDouble-set rows usu;d lY yicdd more, e r acre. but single-set rowsyield morevariety' andfruit per plan ',,st ofshoulhdplants,allplas;tic, soil sterilization, and thea,'ailabitv of land be considtered when making a 

deision on the planting s ,vstemto use. When plants are expensive and land 
is not a factor, one might choose single row pl.-ntings. I ro-, ever, when costs 
of plstic and ftr igatIion are considered, the cost per producing plant is 
usually less where tit(- doube ro w system is ntilized. A)proximately 12,0MK) 
plants will be needtad for single row plantings, aol approximately 20,0W10 
for the double ruA system. 

On double planted rows, the incidence of diseatses and insects may
increase since the dense fdiagve is harder to penetrate with fungicides and 
insecticides. Also, the excessive foliage on d('ouble planted rows sometimes 
makes harvesting a littl.,more diflicult. 

W 

Fi nure H CCutting holes in plFstic with a troi"el 
and transplanting 

RIegardless of lht. sv.ten ueid. the bud and crown of the plant should 
ie above 4round and Ite- its [ loelov rrountod level. Plants set too high will 

suffer from root inju, y dIn to, (.xposure. 'hose set tot low will usually suffer 

A. B. 
 C.
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Figure 9 - Plant set too Low (A); plhnt set correctly (t1); plant srt tm high ((C 

around the roots to orevent drying out. After a field is planted, prvf,.ral 1. 
within hours, use a sprinkle irrigation system to water the Plants. If sprini 
klers are not available, water each plant individually to settle the soil arotnd 
the roots. 

Avoid transplanting during periods of low humidit.y and whno high i,,r i; 
or northwest winds prevaii since livability of piants is pl(r under tit>,. 
conditions. Best yields are usually realized wnen transplanting is d ,, 

late October or early November. Strawberries can he translaitd .ash,, 
as mid-December, but yields are reduced prqo,tionatelv. 

Dig plants from the beds by hand with the aid of a lmg tLothed fr, 
or with a mechanical tigger attached to the tractor (Figuare 10). Shake exc>
soil off the roots. If not planted immediately, protect the roots from dryic 
out by "heeling-in." Select a well drained area and place the rol&ds of th,. 
plants in a trench, cover with soil and keep them moist. 

' 

Figure 10 -"Tractor-mcounted equiprment used 1o facilitate digging plans frurm plant I-



WEE) C()NTR()L 

'l'h nt':t-,' s Ilat an,I hi gh Cost of hand labor for ho ing straw-

I ri,.'s causetd many gri crs to consider herbicides for weed control.11:h ,e 

The usi of black pI&A.ic i a: a mulch for the tops of the rows, and in 

many hrt use st erilar.ts plastic,m:ntv,'s the of soil under the have virtually 

elamni;a;tit i lt prolh'iii uf t%-s(ioi th' topls of rows. 'iere still exists a 

j hroib'ilt 'n th' r''ws 
Thl.lI st ic makes icchanical cultiva.ion difficult between the rows 

liocaw-e it is i nv ariably dan iaged or pulled up. Therefore, chemical weed 

colar ,I d h , For further information this subject andsh c onsor',d. on 

sp'cific cheiucals to use, contact your county agent (Figure I1). 
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Fite ii •:frcti~enss of herbiidr treatment iq shown here 

IIM R(;ATION 


Til- stra:%t(lrryv is ;I shallow-rooted plant. Anyone growing this crop 

suico.t:'sfiillv must hay.' irrigat ion fatilit ies available for watering during dry 
vtl her. hiring it'riil- f fruit piroluction, at least one irrigation weekly 

is usuallyv ite tI to prtvide adequate moisture on heavier soils. Lighter 
soils r mIjliri' .Inre frequent wadclring 

Sprmkler irrig t ion v ideally suited for st, awberry production because 
it tan alsoot. Iseol for fro:st control. Small nozzles and a water pressure of 
:0 'SI or abhve i.; n .edto forin small droplets. 'The water shouhl not be.d 

applied f:st . t hal Ihe Sill can atbsorb it. The amount u"water being aroTiied 
rtO l' i111. ir'-luirv'l too irrigal e strawberries are inlluencetI by the ,uzzie 

sis,, sprinkh'r '-pau'iuog. li i'.surv a il soil type. 

FROST CONTROI, 

Sprinkler system s used fur irrigation can also Iht' used fr frost control 

in strawberries (Figure 12). Smaller nozzle tilis should be u.,ed lace the 

equipment in the field ready for use before blossoms devilq . o'sition the 
sprinkler heads to provide uniform plant coverage with an application of 

water at tile rate of 0.1 to 0.15 inch per hour. ()perating ;)t'>>urt should 

be at least 35 PSI. 
Place a dependable mercury thermometer in the field t deterinie air 

temperatures. When the temperature (r(Jps to .14 F and is exected to go 

lower, turn the water on and leave on until any ice which has fonned on 

the plants thaws. Do not be alarmed by ice on the plants. It acts as an 

insulator to prevent colt damage. Thermostats can be placed in the field to 

sound an alarm bell when the field temperature droups to 34" F. 

Further information on frost control can he obtained from th loi siana 

Cooperative Extension Service Agricultural Engineering I)epartuent. 

Figure 12 - Frost protection with sprinkler irrigation system 

ARV ESTING AND HAN)IN(; 

Hlarvest herris a'ly in the norning when the wet, rihtISsl tl, ant 

place them in containers that will mini nize bruising. Stlct only firm, rile 

fruit and pinch (rather than pull) th m frttm the plant, leaving ;Iqpr'\ila'Y 
'1/ inch of stein attached to the fruit. antdle them carefily., and stil' ina 
cool place as quickly as possible after harvest. A harv .st.very third lay 
is usually reluired for nilaximroni viehl: (if high olualit v fruit. hotwev r, this 

http:erilar.ts


varie.: ' Ith Vari.ties aind t,.-i'r:ature. Rotten, deformed or damaged her-
ries shioilI Iw reroved frorithel plant at each harvest. 

l';ik ,ni*irm, riow. , lI -Jhaiwd ber'is of goo i size. If overripe berries 
are, packffd, they C:ln cansi firin ones to diecay before reaching their desti-
natiom "he 12 pint junihie pack hIat is the manner in which commercial 
gToers pack strawirrics in L( uisiana. 

After the fruit is packed, get it to the shipnping point as quirkly as 
pissible sine,, quality dt'terl-.st, rapidly at roil,, temiiperature (70' 1.). 
'lien hahiling tf rnark.t, prit,,C bterries frIMI healt and (lust Is n1n as 

ptssible. 
r ln the wes the ashippingpoit they are inspected anderri r.aih 

g-radvd, so it is to the gr,,wer'z adlvantage to ,:k hiigh1 quality fruit. Infor-
iation relative to stra'.iwrry standards and grades can be obtained by 
writing¢ It the I,,ouisiana !)e.~art mert if Agriulture, Fruit arid Vegetale 
Division, I'.(). Box -.1456i, (';apitoi Station, i;aton Rouge, LA 7080-.' 

[PLA\NT I()I)lA('TI( )N 

St rung 	healttri plants art, a must in strawb;erry production. A grower 
can eithoer raise his own plants or purchase thetm from a certified plant 
griiwer A certrtivid stra-wbrry plant growers' list is cireulated throughout 
the stat, in I)cf lier and is available at the lOcal county agent's office, 

T'o nrthuIs of producing plants are suggested for L ,uisiana growers: 
Mi•thid No. I-Set plants in single rows 12 to 15 inches apart on 4-foot 

sterilizeud beds in Febnary. Use approximate!y 5 pounds of 8-8-8 fertilizer 
pr () feet of row to encourage plant growth. These plants will niultiply 
and pr(oduce aditional lplants for transplanting to summer plant belds in 
June to priuie plants for fall transplantings. The blossoms produced by
the,, plants should Iwpinched off as they appear. As the runners develop, 
rcxit them it containers of sterilize.dt soil as described in method No. 2. One 
hundred plants set out in Fehruary and properly cared for should produce 
approximately i, (H) plants for transplanting in June. These plants trans-
planted ajiproxitnatlly 2-1 inches apart on 5- to G-fi.,ot sterilized beds should 
pr(hrice a nirinum of 20.(Xx) plants for fall iplantings if properly cared for. 

l'rAvide suficienit r,;istur for these plant., at all timnes. No fertilizer 
i usuall v me>>ary when 1tr' i>.lanitiiig to sumiler biets, but a!proxinrately 
214) lI,nils pir acre of :' .-H or eliuival.rit sho,uld t, appllied inl September.
After :appl ing th,. fi.rtilizi.r, ir:ke :oil' it is all rerniiveid friri the, fiiiage
of tt,- 1a t.. . harriw il in if anlrrigate 

Metii Nii 2 - As sun t f1, friting iasin is ovi-r nd romner pilants 
c 'in ,thri -velop.place .-rnall flats ir ifts lintil .kith pidyethyl..,e and filled 
with ti'rilie.t i:oil onii the to,,1 of the roiv', ie:a,- the i.,;ther plants. I i)onot 

renofvi the lda.stic o. .he rir\-s at this time W ater the m ther plants fre-
Iuvnth t) cimurave runner d,. cloilnerit ,,her) a sufficient number of 
rumrnmr, art w.ll roioted in each cmitair'r. cut then, from the mother plant 

and nmove the containers to a seni-shaded area for further plant dhvehp.
ment. Soil in the containers will dy rather quickly, so water fr iquently -,, 

maintain sufficient moisture for proper plant g-rowth and devehi; mient Aft,.r 
these plants are well developed, they, can be transplaintedI in late. Jure or 
early Jut. to 5- to 6-foot .sterilized summer plant beds. Plac'e them IX iroh,.s 
apart. 

Although no fertilizer is usually necessary urer the summerir plant teds. 
apply approximately 204)1 of 8-8-H equivahirit hriadastpounds !per acre or 
in September. After application, remove fertilizer from the ffiliagt. f the. 
plants, 	harrow in whenever possible and irrigate. As the rn ni rs altlwar. 
pinch soil around them to encourage root development and sircco tile plants 
evenly 	around the mother plants.

Although plant production will vary from one locatiin ti afth,.r, :t is 
estimated that approximately 1,(HW) plants set out in June ,ir .Itl,- .vill Ir, 
duce approximately 20,0(W) plants for fall planting. 

Moisture is very essential for good plant production, and :ar iiieqa .te 
amount should be available at all times. This will mean frequent %kaerings
during the hot, dry summer mutbs arnd in the early fall when an abrndrance 
of plants are on the beds. 

A good insect and disease control program must be practiced ri,plant 
beds to eliminate, or at least kee l ) to a tininimurn, pests that rrmi-ht be 
transferred to fruiting beds in the fall. Controlling insects, especially tIhe 
two-spotted mite, and diseases in plant beds is relatively easy since the 
plants are confined to a small area and this can help reduce the number (if 
sprayings required after transplanting. 

INSECTS 

For a complete list of insect pests and recommended insecticides for con
trol, consult the current strawberry insect control recommendations of the 
Louisiana Cooperative Extension Service. 

Pesticides are poisonous and should be handled with care. Follow diree
tions and heed all precautions on the container label. Complete spray ci'v
erage is essential for insect control. 

SPII)ER I ITES 

-ii-lle	They vary in size from i-"40 to 1I; ).f:it inch trig, i.Mil 
some are barely visible to the naked eye. bl'h.r cihir 
ranges 	friom a pale greernish-yelliiw tIi a diel re. 'l-hi,. 
two-spottedl m ite is the [)lost ia iagi'ig if th. diff r lt 
Species 	found in the fieid and the most tiifficuit ti t rtn 
It is niicrosciopic in size and causes severe chItrtisis ilf 
the leaves and e centual death to the I,!Uint. larrragt- ti 

http:sterilize.dt
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;lanf; is most se'ere iin the late fall and early spring. Thorough coverage 
f he plant wheu spraying, particularly the upper and lower surfaces ofthe lea, ,.' is ,Itol~ey controlling Ihp two-spotted mite. Weed control in and 

arun,; the field helps reduce mite problems. 

A Pl I! I )Swhen 

Several species of aphids feed on strawberries, 

These are soft-bodied insects, less than 1/16 inch whenfull grown. They feed primarily on new shoots adAdults 
in the crown but may also be found feeding on the under 

-/ \N~ sides of the leaves. Aphids are most numerous in the fall 
and early spring. They are live-born and can reproduce
5 days after birth. Although aphids can be blown in bywinds, weed 	control in and about the field will help to 
redu.ce alternate host plants. 

redcealernte hot pans.TheFLEA BEETLE 

Flea beetles 	are small, dark jumping beetles about
,/-"* - '1A inch" ong. They damage plants by feeding on tender 

.. .e s ihe efolNewlyhave been shot full of holes. Larvae are white-bodid, 

brown-headed, cylindrical and about '/ inch long when
full grown. The adults are usualy not observed becausethey jump readily when they detect movement, 

LY(IUS BUG 

Sbrowish 	 and marked with yellowish and black dashesAdults are fat and about /4inch long. They areTh 

n h a n markeappearan ellowis and blacphshesbleand have ap. bssy Young nymphs resembleappearance. 
wingless aphids but are more active. Adults overvinter 
on herbaceous weeds and other plants in protected 
places. These pests suck juice from young berries, blos-
sMny. and terminals, causing abotion and deformed fnit.
Where early populations are heavy, treatment of the 
headlands or adjacent ditchbanl:s will help to reduce pop
ulations. Burning of these areas during winter also willredluce pop~ulations. 

LEAF IOIPER 

The adult is a green insect about 1/minch long. it fles 
quickly when disturbed. The young nymph is tiny and light 
green. It is easily identified by its habit of moving sideway.disturbed.rPIIII) 	 Female adults deposit eggs wihin leaves and sterns (if 

strawberry plants. Nymphs dcvelop ,n the un(dersidles ,,f 
leaves. 
lA ysand nymphs feed along the veins on the underside of eavcs andsuck juices frorr. the plant tissue. While feeding, they inject saliva int th, 

leaves. This plugs the sap-conducting vessels, and causes the leaves t, 
become curled and stunted. Young plants suffer the most injury. 

SPIrITLE 	BUG 

adults are commonly known as froghoppers. The yare about '/4 inch long and either dull brown or mottled gray.
Newly hatched nymphs are bright yellow. Spittle bugs 

i~ 	 overwinter in the egg stage. Eggs are laid in masses of 2 
to 20 in a row, attached to stems and leaves of strawberries.hatched nymphs feed on new growth, sucking outthe juices. They produce a frothy material that covers their 

bodies. The nymph stage last- 5 to 8 weeks. 
Damage is caused by nymphs sucking plant juices from tender leavesand fruit. This may stunt the berries and weaken growth. Nymphs oftenattack flower bud clusters, leaf stems and young growth in the crowns. 

Adults are present most of the summer but do not cause much damage. 

STRAWBERRY WEEVIl, 

This is a very tin
si a ve y tn 

weevil bu,.inhhgwt
w e il bo t I nc l ng ih a 

snout about 	half as long as its body. The females move int,,the strawberry fields in the early spring and puncture the 
flower buds with their long beaks and depossit their eggs

inside. The weev.iis then girdle the flower stems, which results in thtobuds 
falling or hanging by a part of the stem. 

STRAWBERRY LEAF ROLLER 

Th lav o this sgrerFelarva of thsinsect is a pale g r ate.rpillar about - inch long when full grawn. 'The cidr ranges from pale green to g-ay-br.iwn. It feeds on 
, -N the leaves inside rolls which it makes by folding the 

"LC7~ leaiets alonu the midrib and tying them together 



SNAILS AN) SLUGS 

Several species feed on the ripe strawberry 
fruits. Snails have shells, but slugs do not. They feed 
primarily at night and hide during the day under the 

mulch. Their presence is noted by the glistening trails of slime they leave 
on the plhnts. Control can be accomplished by the use of snail and slug bait. 

SAP BEETLE 

These are flat, brown beetles about 'A6 inch long. with 
the tips of abdomen exposed beyond the wing covers. The 
adults as well as the small, white grubs feed on the ripe 
strawberry fruits. They usually occur late in the spring
about the end of the picking season. They are active and 
move fast when disturbed. They are attracted to the field 
by overripe, fermenting berries. 

CATERIPILLARS 

Several leaf feeding species may infest straw-
berries and defoliate plants or skeletonize the foliage. 
Depending on the pest species, the damage may be 
widespread or isolated in small pockets in the fields. 

DISEASES 

l)isea.ses of strawberries fall into five categories': leaf spots, fruit rots, 
crown rots, viruses and nematodes. Our leading varieties in Louisiana are 
susceptilbIe to most of the diseases. Fungicides applied in a regular spray
prigram will control leaf spot and fruil rots adequately. The summer crown 
rot fungus (Anthracnose), caused by Colletotrichumfragariae,can be con
trollvd to some degree by using suggested methods of propagation, sani
tation and fungicidal sprays. Root knot has been the most serious nematode 
pest. but it can be controlled by using a nematicide or soil sterilant. 

A reg-ular spray schedule using adequate spraying pressure to obtain 
g( J)(coverage of plant parts is essential for obtaining maximum production.
Don't hesitate to ask your county agent how to spray and what equipment
is nec,"ssary for good disease control. When rainfall occurs frequently,
shorter intervals betAeen fungicide applications mpy be required. 

LEAF DISEASES 

Leaf Spot - Mycosphaerellafragariae: 

' 

.' 

' 
.
 

Figure 23 - Strawberry leaf spot 

The local name for leaf spot is rust (Figure 23). The spots are smal 
and purple when they are first formed. Mature spots are white t4 gray in 
the center surrounded by reddish border an( may become as large as ',
inch in diameter. When spots are produced on the vigorously growing spring
plants, they may be light brown with no reddish borders. The spots canbecome so numerous they cause the leaves to wilt and (lie. Leaf and fruit 
stalks and even fruit are susceptible, and plants severely spotted produce 
much fewer fruit than healthy ones. Some of the newer "California" varieties 
apparently are very susceptible to leaf spot. 

Powdery Mih w - Sphaerotheca macularis: 



1

Th,. mist conspicuious symptom of mildew is an upward rolling of the 
e(dge:. f th,, leaves. Also, a thin white growth of cobweb-like mold appears 
,,n h le ,.rtcvfa oft h, eavs and on stems and fruit. In severe cases, 
Ilaves 111:1 Sl,.,sV murple blotches and may be killed (Figure 2-1). 

Sulfur dust or Karathane can be used to control powdery mildew. V .r
athane is effe'ctie; however, it cannot be applied within 21 (lays of harvcst.
An emnirg,.ncy label for Bayleton was granted for the 1986 cropping season 
for controlling powdery mildew. This product shoul receive a fll federal 
label in the future. 

Leaf Scorch - Diph ar0pon earlana: 
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Firure 25 - Stra t>erry leaf scorch 

The first symptoms of scorch are very small, )urple spots that aplear 
on the upp~r leaf surface. '[hey enlarge to form sp~ots which are blotch-likein shae . but neve.r become gray or white iuthe center like leaf rust, de-
scnlw•l prv' ile, A general i.fcc.ion may cause the leaves to look as 
though th',;have bven scorched hytire (Figure 25).

Thrve -th,,r leaf diseases Il"strawberry plants usually are v )tof eco-
nomic imipi-tance: purple leaf spot (M cosphaerella louisianeae), angular
leaf spot (1)lirniphonie o;scUrons) avd Cercospora leaf spot (Cercospora
sp.) Routine. slrays to, control other diseases will usually prevent these 
mi1er leaf spols. 

CONTROL, OF LEAF DISEASES 
i. Spraying 

Spray plants i plant bids every week to 10 days with Captan or fixed 
copper fungrnid.. or ('very 1(0days to 2 weeks with Benlate. Continue the 
sam, spray Iergramo afteir plants set in the field until berries begin to-aie 
form. At Ibis tine flit' oid.e niaterials that can be used are ('aptan or Benlate. 

All of the above mentioned materials are effective f'r controlling leaf spot.
It is not necessary to use more than one fungicide at each application, bt
alternating fungicides will prevent the fungus from developing a tolerance 
to the disease. 

2. Sanitation
 
Several times during the summer 
months the (lead leaves should h,.

removed from the plant beds and destroyed. Such a practice will not remove 
much of the inoculum for leaf spot diseases which are not spread rapidly
during the warm months, but do serve as a continuous source of the disease. 

FRUIT ROT 

Gray Mold - Botrytis cinerea: 
Gray mold is the most corn

mr,n fruit rot of strawbemes in 
(Fig-ure 26). Growers 

must protect the fruit from thisfungus as soon as the blossoms 
open. The first appearance of the 

.-.- . .. disease on the fru it is a soft, milk 
chocolate-colored spot that may 
occur on any part of the fruit, but

most frequently at thc 
stem end of the berry. The spot 

involving the entire 
fruit. At this point the berry be
comes powdery gray withFigure 26 - ray mold on strawberry fruit masses of fungus spores. If one 

were to tap a gray-colored berry, the spores would drift off in the air as asmall puff of smoke. Captan or Benlate will control gray mold of strawberries. Because there are numerous brands and formulations, growers shouldfollow label (lifections. Read labels carefully before using any fungicide on 
strawberries. 

CROWN ROT 

Colletotr-ichiimifrag ri(i-..
The crown rot that is caused by this fungus usually occurs in late spring

and summer when day temperatures reach about 80' F. The disease has 
been found on plants during the fruiting season as early as April. It is
characterized by a sudden wilt, as if the plant were broken off. Plants die
within several (lays after they begin to wilt. The internal tissue of cro%%ns 
of infected plants is reddish-brown. 
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Fixurr 27 -Plant suddeni) wilting and dryinK from crown rot disease 

The disease is common in plant beds where many mother plants as well 
a lev% plants die. The funlus frequently attacks the runners, in which case 
the ne'Aly form,,lplants will (lie if theY are not sufficiently rooted (Figure
27;. Research indicates that plants that (lie il1 the production field were 
inftsted in the plant bed the previous year. 

Control of crown rot is best accomplished by sanitation and suggested
plant pro tuction pr-actices. It is important to get the newly rooted plants
Out of and away from the (1(d fiel planting as soon as possible. Every effort 
should be used to obtain disease-free plants for propagation. Since the crown 
rot fungus overwinter; in the crowns of the plants, the grower should de-
str,\ old, stool plants a,, soon as possible. 

Resvearch i.- being conducted to obtain chemicals which will help control 
crown rot. At thi: printing, none are recommenided, and] Benlate has ap-
pare:nt ,' lost effcctiveness. 

NEMATOI)ES 

Nemattodc. are w,Orns or eelworms that are microscopic in size. Their 
presence on strawbv-rv plants is easil noticed by the symptoms they pro
iii ice 

Iwarf - Aphcio,'hides besscyq. 
I)warf has been called "crimp.- "blind plant" or "wild plant." The ne

matodihs feed In the unfolled leaves in tile buds of plants, causing tile 
expandedl leaves to have :t verY uinusual appearance. These new leaves are 
liAortnel and t istvd,I.rmaller and much narrower than healthy ones. They 
ire iiiteii brittlh. and a darker ,r , ,, . ,t,.n .r.- - - 

appearance. Thus, the disease gets iLs from tile peculiar leaf synq,name 
toms. 
to-,.The symptoms of dwarf appear in the spring or early summer. An 
plants that are dliseased shoulti be destroyed immediately. In summer bed[it would be advisable to remove plants within a foot or two Oif the iect.I 
ones along the row, since the nematodes can be carried by splashing rain 
It is possible that neighboring plants, even though they appear healthy, ai, 
infested but not yet showing symptoms. 

Root Knot - Meloidogyne hapla: 

This nematode attacks th, 
roots of strawber-y plants, call
ing numerous swellings or gall
to form (Figure 28). Brant 1, 
roots appear to grow fronri th, 
galls so the abnormal comliti,is ea~sly distingiished froin the. 

normal growth pattern 0! 
healthy roots. In addition, th,. 
roots of infested plants detri,, 
rate, become discolort-d and 
eventually blacken. ,everely Il 

, fested plants are greatly w.ak 
ened so that yields of plants and 
fruit are significantly r -lucel 

Root knot neniatode can h, 
controlled in several ways. Ali 
plication of a liquid natic 
such as methyl bromide, chl4, 
ropicrin D-D mixture, Telone 11. 

Figure 28 - Strawberry roots showing root-knot or Telone C-17 can be appli,,
nematodes with tractor-operated equip 

ment. 
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Texas Strawberries
 
George Ray McEachern 

The strawberry is a very vigorous plant and can 
thrive tinder a wide range of conditions. However, 
to produce a profitable crop, definite pra'ctices aic 
essential. 

THE 
STRAWBERRY 
PLANT 

The strawberry plant has thice basic parts-thc 
root,, crown, and leaves. The roots are shallow and 
very diffused, thus absorbing mineral nutrients and 
water mainly from the top 8 to 10 incises of soil. 
A prodtictive plant must have a strong discase-free 
root system. 

The (rown is tocated at the soi! line aid is madie 
tip of woody steni tissue. It is the site of leaf anid 
fruit bud initiation, plant ,,i)ppot and storaigc ol 
food reserves. A strong, thick ciown is essentil 
for good leaf and fruit production, as well as for 
plant stirviva] during stress periods. 

The Ica'c%are food-mantfactuiring siies. Uinder 
ideal (onditions, they will piodtie two or three 
times their own weight in berrics. The leaves 
mtst remain discasc-frce azd should iiot be allowed 
to wilt excessively. 

While the straiwbcrry p1l.it maintaiins woild 
wide distribuition and cutl ic. %cry hew aricties 
produce efficiently in all climates and lo.ations. 
Strawberries form flowers (reprodu1ctivC sta;ge) when 
the (lays are short and the nights are cool. In con-
trant, the plants will protdluce runners (segetalive 
stage) when the days are long and the nights are 
warm. Because of varying climates, no oiie vairiety 
has been extensively grown throtighotit the nation 
or Texas. 

PRODUCTION 
AREAS 

Texas has two majoi strawbeiry production 
areas, South Texas and £,jst Texa,. The everbear-

E.Bltunlotn hortnIL itIit,, The Tcvis A&.M\Univcrsit Ss-
tcm. 

and Bluefford G. Hancock* 

WE
West East 

.. t 

Figure 2. Regions of Texas requiring 
dircnt cult ral nieLhods. 

ilig strawberry is giowi in \est Texas home 
gartlens. Many of the ctiltn aa pi(atices requni red 
in these areas aie the saime and aie coverctd in tiis 
ptibli(ation a at unit. Spcia l referene to, :rieties 
ind planting S,,stcil sutited to c;1h: alca is ncluded 
also. 

SITE 
SELECTION 

Since strawbcrries are an extiencely high iiiest
ment crop. growers should plint them in their best 
soil. 

A raised location with t slight lope ,"]hiich is 
free of frost potkets is an ideal site. Avoid low, 
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e ti.it.,ttetio ffcqti..itflat Ihi;sl S I.1Id " It 1. Ii-h \ ,'te taIl% .c t t 1.11iiecs.u 	 \Vhei the k i'. 
site thiat is well th;imed 	 begint IC)%\III Ii "plod i .1. I (111t 11t1ii lIhe \sill . 

-SII-in\ d l lm so d is i, t 'o I u w kii . pto d -	 i is i m e to i l. 

lionl. \Vhlen gl los a lt allilltial ctop. stlriwbelli e Iilliti\c , Ill isIti kl lilli ll I l.iil.t. IhI'm 
slolil le o)il tie s ltc2 litd onil, I 'ear ou(t of 3. 2CCI, UItL'ly planted .'.l belli(.s s holil I)l sillen , l 

F:tull sinlight is nccded lor b,t Jillait gltwtlh. 	 il;it.'l.d dtil, tOt It let a week 1)t edtt(e tile 
%htokof tv;itsplllltiltg. . tliln-p]ilt.ll ,tl.iIw l I . 
should be set (duing tlie rain, sea o). In Loue 

SOIL spling, when plants aite.illge and ft iliting., l'igaltill
 
PREPARATION mnaN be needed cse|,v 3 to ; (la\. I) gigthe hi

\'(s t se.asoni, g Io\Vcl s h i ldh N,( ied [Ii l da inlll 
Work tile soil tl:mroighlv to ilisI'ie good so)il afl,ter If r;sis .i.|1d(i(eaxt pilkinw, Co 


st'tictitre alld elimiuatiot of weeds. Bcginl piepaa- t rt
 

ing oiir !,oil at least i weeks bcfore setting plants. Trickle or dip irigao.ilt is te.inl (1
%lit 
d;aptthitvli trtauligholit T1'exai, anid tile Lilited 

P.,stiiies, lideds oi pCIl i;llilt sods should be States. ilat k polhetll., lett pilpc with ellittot, set 
atllned ti (1(1plo ml.;st a * fll every IC) he, ilia. "sti;ttoW at bfoic pleiii- IS it Ilie Ilt.asid I 

ilg stlilawblet(2s. yields ;it (;ollegc Station. .\t al }I)i suic below 15 

the soil (I to 8 Inles CpsiiL(rs should Iele;isC I to Il .i7;glloits pet]I. te all or spi ing. plow 
deep to laci ita "leplaot.ing. hotir. A lihter s\sitl. is ess.ltial ill pl\entillg 

eoliilo" stoppage., Soi Illostile atild plant wiltill 
a'-kc Soil salliple, Ieloi C(tilti;atioll Ito d'iCcl- sstnptoilt will detclllne how o)fete id how ]oil"

Ml i n ei t il e (.' l I l i / C r i C ( I I I 2 1 1C . N 1 1 ,l 1dl I ) -O t il e t ri[ t k j c 6 1 1" ;I ll io l l \ N I C I I s h o o k] ) ] )(_' ,11 C . S S I bi C . I I C I l | :-	 ' 

t(le it"fe" aI).. 	 s ltaw ieltt p i nts ie sa lt CIsiti\_, aItl ,soioiltl 

if high populations of neinatodes aire found, iit be j)I;ult 1u slute soils. tilttIi wle" 
pieplant soil fumigatiol will be needed. (olit;IItI s: lc 1 p*n ilot, I salts shuith be 

(onsidered potenthiakiaIsl/iialoIl, ,Ji.1( l itl Olil to 
lit lollowi: g tile lettili/cr reolli(lidilion, it- )le\'Clit piitts frotn d\ing. Oil soils tel;tti\el\ Itigl 

toiporate the fettili/er ;its tite lows ire built. II hi ll,, a progralli oif light lertili/et ;tpplicatiots 
a pol)setlhtelie intlh is used, ;tpplv\ the entire should be made \%ill Ire it (Ieailing) irrig;ttiou. 
rtiotnmcndeC( tate 2 weeks before tlte final row Late afternoot is tli best ti tite to itTizate. 
dtcssing. Wlten ttrlw is used as a mutlclh (spling 
planting ,stelu), apply half of tile re(otllleltdel E;ichsstse.u iiol it he hallltll. \\atel 
raiL at the time of row building. iotild tot he 1 res tit it iie to\\ mldlls 3 to .I 

hotits Alter irrigaition. hxmessie inlotllts of water 

r iducei(: oxygei supply to tile roots. 
firiga tion promnotes weed growth. Plai to tise 

,ERTILIZER iI plastic Itlih, stitw intl(di, betbidcde or liand 
Apply trtilizer belore se'ting plants it the Iield. ttiltiatioll. 

If polyethylene ini(l is used, apply 800 pounds 
per acre of 6-12-6 or its c(ltti\alent in other grades. 
Place tile fertili/er dire~tiy tinder tI;x area where MULCHES 
von will set lte plants. Prepare the bed immedi- Tte ise ol poItlt~leie hn lotu liig:iIely 1o11owhlig fer-tili/er- ,iIpl)ilIIon. 	 T l s l p leh lle th o utilsIr;iwberiies Itas become a st:iidad practice in the 

\W'hen straw is ised to mulih plants, apply tilte laiger cotumerzlal prodution iil eas of the cotuntt%. 
fcrtili/cr ;it Ilte rite of .100 poltl pet acre befote It restilis ilt eia lier atil lealtet. IUit, tOlsertl l 
planting and 11)1) polds per acre -1 to 5 inOitls tnoistte, IedIteCd leitili/cr eIltitIlg, less bed etIo 
later (midl-Attgut). Siotn and, Iost ilpoitaill, weed i(ontrol. Solle disad

\antages ate tlhat this filn is :tn ,itlledcost, cOistt. 
bed shape is necc-r'%. tnl haitd labor is iequ red 

IRRIGATION to renio\e it at tle enl of the season. Use of pol\
ethylene filti is alse diIficilt wleiet tlte East or West 

Irrigation is neces;arm for piofitable stiwbcrTe Texas biennial J)latltintg ,,stell is lsed. Use !)0ol
production in Tlexas. During the gtio\%iitg and etlisene filtn 3 feet wiae ;in(I I to 1i,; nils thick 
production period, tile plants need i (otitlOti, TIte film (all be :ij)ilicd b%halnd or with ;i tlactor
supply of moistutre. Since most s rawbetr, ptotlut.- dlrawin appl ilulr (t ;I ItelIl:h Ill cataI side of 
tion is on sandy soils of low w;ter-lolding capacity, tle tow, I iIU he, wide ;iii1 ii intes deep Pull 
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C IOW. tLh 
wlikles) and pl.Re the film edgc fi tile trench 

IIC fi lIr (11tII t N IoIV, i (to t1kC ouit tIC 

and then (ucr with soil to hold it firnlv in plate.
Poledthlene n'tihh ;list) t be ipi)iiCd after the 

Lat 1 beetI out. Folhow the bove pro-h.1%C Nt 
(ediie and (it holes for file plant, and pull them 
tIIIoidi. Ile soil sJil d be moi1, when the flm 
, apphc., 

k stal;lw i works %%ell lot- plaints giut on 

the spiing biennial 
(]tiude pinC tccdles, 

hay ground b;irk 
rr;iterial. it .iould 

spring. 

. 
system. This mulch could in
saw-dust, o;it s of wheat stems, 
or an'., other similar organic 

bC ;pplied before the second 

It \Vct 1c\,'s, the straw should be applied iII 
(lie iIi itnd piil!ed o\cilthe plants lot iiisitlilttion 

Ililht CxtI(_III( (old h)t1'iods Atl W'id. AS, ihe 
wemthicr Watll,,I iI(o\C,' tle phits. 

PLANTING 
)III\top.iuiilitu siruis-,iltiatocle- arid salt-free 

plmlits hoiild be Ised. Cost of plants is small com
pi;c(d to other expenscs illsolsccl ill stclessftil sllaw-
be] F). _hcUrC. 

lpth of 
anting strawberries 

too high 

PlaIIt se ItiiI1 is 1 I itii oper -it fiolk ill si i LK-rt\
 
culture. Assign d(i'nldable ,c kers to this joh.
 

l'Lits should be set at (lie saute depth it whith 
tIe% were gio n,. %,hoih is the ilnid.IXI[t of tle 
(rowiu (.e figiite 3). \\hen dies '11c set too dteepl.
"oil will be washed oer fie Lios ns bs tai or 
irigation water and the plhnt s,%ll die. Shiallow 
plaiting exposes s1, lieilits III ieatiloots w,'ic! IA iso 
of thi pl . Use d towel to set plils. 

For coI+nterict l pi;mititigs, tl .1 Si,1i spide. 
One ,man opens tie spice for t e p;itt and the 
second maln sets the pl.it at tie proper depth. 
Then tlie man wihil tie spade pre,,es his foot 
aaint the plant to film tLife Soil. 

Asoid setting p.uits lictitl, iiI the Ihuid of 
(on.entritated fertilizer. ThleC loot., should not be 
allowed to dry out, and should be piotc.tcd at all 
times from exposure to stil and wind. ldcally., the 
pla1ts shotild be se, doing iiilhy tiias or hate in 
thc aftCrllooll So that liey ha\e soime time ttc estab.lish themseles before being sinbjecte to hot suit. 

Itrigltioll should iltnttieltMt follow Ialls
planting and be repea ted daily for a week. 

right depth too deep 

Figure 3. Proper planting d(pth for 5irawberries. 

0 M 

0 
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Matted Row 

20" 

22",
 

berer irset 	 4. ,r r---------20"pj 4.al/ h fo.o.n prn 
",V=-.ab. s . 

cai"i
p/ant nd riinnc,.spacing fr,. nd A ugas s.T exas Tspringrce(bien.e al . efo 

TEAST 


*EAS After Planting
Sring (B eStrawberries n a ) Planting System 	 Care 
grown north of H u t n Tile first 

thl 	 d a matted g o i g a~ s d vt~A t nts, 	 -of l o m k,In lhoi d be la ig ytm	 s asonn s; e mo tedsystem . pla fied in a,spring 	 tol flowerT ile plan ts are set 
P l n i g(

o e 	 ' " g tlev rs ego ,S r n nr, san.wga * 
e i 

t a .P i J rst ontrol eed s welll n.secon 	 ~ sbc a e t tPie(frel) 	 split fertilizer app .T ie Plnudd lanstd tm't" g0111daberryTh 	 g o sagintai(,fll b eds be 	 duringThe plants will go intohul 	 tile wing(te a so
inces 	 -utvtdApply 1na.le ep. Ap ll we d 	 a s rawm ~st be killed. Make the 	 r tmog , an ar oSoiThertilea p C 	 February.Voi l on 

T ePlaints E ma 2 to 3 weeks before settingP 	 irno*soiedsi exano be c 	 tes r cbe ts r~h " ousn o 	 throasp 	 rscton ing season during o 
t i teplsio n ed ont yout8~ee Aplytin and straw ts mlchll" /anuraryOffice rtis 	 eriTPystem.'010 	 plant 

by the n inlg i ), besron
Lab or tor, ol aion a si ,ellowthg l s dprin g oApr
s [le 	 ilrin .m1desare 	 f.ru o iton l owetsprese (t sohownsrr , J cation 
ble Ma e th igodseassl y e r s) as noegalls on previous stradber 	 Alls is tis morec er pl.wtorr 	

n e fialbe iti aten. p lants aiearIt f aanconp t s t il Exern ifue rmsion-feS et ' s "offiiatio n is essen tia l. b h e rtns.iounoSoil f tfe .a 	 n,th egalls previousPlantingon ppli strawbrleast 2 weeks 	
seeson 

tor soiand Bed r before Planting.test) rD 	 .enex ndt 	 s.t""ce stpsa on t tileAll sp ringsplas rog 	 s aeear rrytstrawber-,s Pick 	 e 
hand be pincd 	 You Ownouh Patnloe fv e L atantsw2ideksandor 	 . e m r ifc i l re aS 	 ore plaig o a d rpringrain daastfollow inS 	 g, t e b r on , e o lor sprinkle im Texa. 	 ih st r nrve s t nlake tile bed inches 	 a nd oe lf t to ig ees gretiugal.n 	 escie o 	 Cusitstile 	 ig h r or noneaninte 	 The"pickason dss et 	 Our Own" atBeices lants 	 allowstilg seI lce 	 m aofro 	 apartw 'Stick 	 downincItes from tle mother plant 

five runners 8 to 1to p eice Pas they develop. 	 ckou.10e matted 	 .0 pricer r Own"Pick yI llsrow shoul erinch 	 to get the best qIuality berriesthe 
and at the 

atbe maintcined About 	 same timethe grower reduces harestin~,(t( re itirt 	 gar patlt 	 er are,~row labor problems. Pick. 
mar), are not alwake s s pee tgrower 	 shold study is p1otential market before 
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est.'iblisiling such an opcr:miuin. T% ;I sin.il pLint- Plant Source 
mg severall 'earc before ioing imt .1 l;irge pi1 k. Plants utsed it ile faill ssicm;i e proilid hori 
%,OI.Otii 1plcitiii. \Iflls. mriI nemtioiie.fie motiher paints, A IiOtniei 

SOUTH bt. fi feet wide .111difiig.ied ssitll llethisl bio-
TEXAS Mille to kill weed.. frellmodes. flrt.ui : nd insetts. 

Fall (Annual) Plattirig Siterm slnluhl be pilepretI in lte Felt)ltli liianeiiils 
Sittwlrei ll,, glowli sotilli t o Hourst) ;tiltd ,i ul(hi ,se. tel plir1tie iliilti p ill3 : I in(lit,

Austil shltld be grown oila ILll pLintirig steil . ;ifii down tile (ittei (f the Lxd. It %se,ithier d es 
Set tireplaiit' ill tile frili for iarvest thie following Inlt )ellnit Ncting, Stolre ilte tlillt ill ai(ooler ;it 
sp; Ing. l)uritg exceptionAiil wai in winters. bcrries ;itp]r(ixiliitiei, 3 5 dcgces F. The itintil rutinel 
n;s ic licit csted is etil% :is Deccrtrl)cei (i;itr trinielled hit)igaicdor dit be io Ioilier beils fu 

The eirIN hirts ,,tsrducle Ite (lop diiilig the iditilonll pimit illilliplicmition. Light tillige mind 
noriml season. rtilliler "stiukintg" will j itt e fin;il rnimber of 
Preparations liiants prolutei. Tite tmothcr beds list be iNt-

Begin laind picl.m;r;ition i iig,. gated e\ers 3dis ii rit stmentrlaite A Nemto- tle iless it rain%. 
tides, if nceded, should be applied at least 2 wceks This keeps tie Noil ool ellough i allow good
betorc priting. Kill percnniAi ii toweeds bs (ilti'i- gltowthii. U.!lldl olet ni (oinlitiois, 3(I,00(01
tiion. Add fertili/er weeks befoic 50,0001) l,i lart jito.tited for fillcorrimerciA 2 ilitigiter 't i he 
platting, midi sprinkler irrig;ite 3 (ys before setting settinig flona 1,00) imiother plaits. The )linits lie 
iiltits. lite soil shouln ol bte t) or soggy ;it reidN for tr;inIsphliriII)-g whell egei ti\e gilowlr 
pitring r1ime. Applv bIl (k pkolsehr icieritllllt (irirtner Iroill()ti ) rel le(so :I low lc\l. 
just ibefo rpl~i'tt ig. After Care 
Planting l11trnii.ieic ki.ollwi ,,rrirg. the plants should 

tsilltii\ ,,et week irrigtt(cd. A 1 to 30 minte ,prin-Fali luarrts ate tc Ii't of be sprinkler 
September mrid in erl October. kluig isreCOruritended d;til\ fur 7 to 10 dayS. Winter 

Set l;ilitl s ill a doutble row oil ;i l'2-inth bedl, ralins i;l rsro wnir ie o r to sl. ply water 
witli trie rows I2 inches apart. SpacC plant, 12 or the rilro rite 

i or. tile relnihild rel tille sealsoll. 
inclies pia.rt it tihe row. They shouldi be set ;iitei
nately ra ther ril topjroitre eaci other. Abotit Production 
25.000 piants ie needed to %et one acre. The (tljimti,, (llralirs itnd ;irliiness of winter-

Panhtig shoud be on cloudy' days or lite in piJ;riteti tt;iwbtrries dciid- etl the arn1toirnt of 
the ifternoon, so that the pl;its c;nir estiblish ihriem- growth the plaints t;Ikte (iiriiig rie winiter plriod.
selves overrnight before being soubje( ted to the hot hlowers wil be )1ltpiodwer Once tille platrts are well 
still. The roots shoilni not be allowed to nit our USIbli ied ;inid growing. Late frosts will deter
and shouild tt b dropped fir it idkance of the miitc tire eirlltess of the s;tson. The first consist
setter, cnt lar\ests should be iii early Nirchi. 

d Double Row 

• -. : . 

.4 " L .._, __ .12 " 

42" 

Figure 5..Strwt-b(7,y plan! 

plamirtr .u'YIm. 

qacing !ot the South Texi( flall andl 

42" 

lmmitir fnnlal) 
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SOUTH Puithi.%c di.i t-icc p.iti \ hliili hc bcen
 
TEXAS t1 W I et
linII 'Ia,altfie'c .i the plnts 12 incheis 

Summer (A Phintiig .sea.ion in douleh.t ii tie .i i, , 51t01 is tiC.iinlu) .pilt .11 
sc".c:.nl Nql1l.'l,%I't!% p~lolliltc.ls, Ill slqlll I t'x~n,, %oll1 '. IIIIII,.IL.cAIJIL. '1,1111n1,'l Itllutaw tile' ili;! 

l'IC, .1 litio I ti 11111'IJCV ,I 1.1111 Mill i lId si )l Ind foll.'ow s licict. I)o 
(.1111 iiill l i IiiI ,11.Il l 111 CI Il .\ gl t m151l ii, lit' II II . ' it' i s's'lt .'it ' 4 11411 t' 1.i I1ll4( .i(m'i \III i 
Svp,_']Jt ( .1>: [. o ld pI . pl.11.1ti lm . Ictilli/,l io nl, Illlil . .l H Mtl;11J, _"C.L1I t t (_ h iil l t' l i+,,.llit. |,Rtil )\e .11l 

'IIL , 111111. ill14 , hf II t it' +,I1111ICIN lh It tu 1i, iiilIlItl, th.1 iII l i lls( 5il Al14i SI litl it'el NlS IL
Lill pl .1ni m.l 1,111 t ( n )p ( 111 I)le l l mr+,t, t. d . ts h\ 1 11 0 1 t il e,+pll~ w',dt 

I +l(. "nmv.-I' s.l i llt .111pl .l + I Slli Im ,' ]J lio .+l (111i t11u,(oldt pi~tlodJl' (t)(.'h wkill p) .lslMt .- \\' 

nll ) i. 21 ."cc 's(t 11111i(lie's. 
'si c iin I l l highl t(iIc u( cr ip;i wc iher poll (tie 

li's N'tl id nor knooti i) 'siiul;l2 llltll ., dcgrces l: :tol on .oiIpictcly 
. "' a nip of ni.ilu pInill- (ic ts. A,, tie tieits, 

Lttiton t (i it tandt. Iiulch ulf tile plamts. 

42" 42" 

ligur(e 6. . t, ''irY'v plant .%pacing for IV(tt Fcxa.u .t)ping (annual) planting 

Tie p~l;inting date is from midI-Aiigutst through The main (rop will lc hivcstcd one ycar fol
early Sel tember. lowing planting.- Allow the inildhi to remainn be-

Spritklcr iniatitn i,s essential tile liist few twccn thc plants (fIting this pcriod. The runners 
weeks totlh ian'1 pItnting. ale p+dmitI Ile llm1eCtt inwhich ,ItC!th Iiht' i o aitrain 

Stim tiier-pl;nted strawberries will iCqluire adthi. a St plant. 

tional after. are. ()oe or two fruit cltte's will 
form ill September anil should be removed. Rtn. 
icrs Also will form ;iiil shotlild be reimo\'vce. Th ,IS VARIETIES 
ii;i, Ille:1i1 tilec nir lo11r ]irtl nii1 oiCrtions. rlis 
Ilower ;ijd in ner pltiln ng will forte ;I l oge pro - *h(>stlts l) lS Is i mie l seiis lit' t it% itit al 
Iolliii of t ihtti. Cf r ) d]I rel1iireICInlC ts. NI t so\arictics, ha i:.lng beeit de el. 

.ipect in tlict Notltheast, ;ie int liat resistait. Some 
lit too Liae, .,oine tl(i c iilt.,ted pliIt aitl 

WEST soniC potlie til11',s instCad of a c(op of fruit. 
TEXAS (thers seem to l;a(k the high qtilit\ ttribttCL to 

SPring ( lollual) Planting System tI ie 1+II nCII-,14 VItitll1tl. 01 cr (O1(i0111,. Over 

Il i ic i1im ers iliIcas west. it Fort \\'otli mid tlte eals, sct\ti ! \ ii 'ue's li;isc done well under 
-Sanl Aitoi( (nill siimtcsilll grow tile E t'ieaiii (o\ititili s 1 0 (d lt thiiese' \.stiltties iN le 

strai\bert on ;i hill s+stem . (riletl :a t';,e 
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East Texas 

I. Sunriv is ;i LUSI)A icle.isead s:ilet and 

extll il ;ito .otilll%i) ws llii2 i iiS itO m _els. "]'xis 
tiOllS. It i I ';jl"J\ I(2ii",, h , I cN it slis (.'i)%%,lhd. 

cl;ii.i I ie..staimit ledsitele. 
cr;I llitinia ;viii ail sllle hsult.ac dliscaes,. lIe

(i le to hiost ge. is to 

1 1u1 t Is li llt lela li te als tt 1111 solie,.vh.aa Ni1 ,ll 
2. P/(hm.lOhilIm %%as does iloJ)cl lild( teliset III 

M.iarnland in 19416. It is a large fim l- e IN with 
sub-acid (tait) tlas or and good freezing tj illi. It 

is resistanit to leal diseases and i, I good rlinni 

producer. Ih is slaseptiblc to scitiuilmn wilt ali( 

rel ste. 

3. )ixua/an,, a 1953 USD.A ,elease, w;Is growl 

extensivel thaoughot Texas several \c;ars ago. 
Howvever, be(:tic of a pihysiologi(aa disorder known 
as "Yellows." it halas dropptetd ill iOl)tl:llit. \\'laeit 
hiChi , it is li~lIl.tixe :1tid 1wles earls. i1in, 
aI tIi Ii % bel ries,. 

• I. lHIaakaaaaat, ai 19.23 sal iCtb, hais becii 
the Notlh 1-t'las stanilti 10iI's lls. Hetdiaise 

of low sael it hai, gise n \ to ai 511idtiCs 

ii rtealiat years. It bears light teal,small, flitll 
berries whidh ia\e li atitd (tail) llsor. The plants 

are s igiolls aaid heat resistant. As a hoeo garden 
varIet , it is A m) esislil t disases an l dsirbl e 

for i eserl alg. 

South Texas 
I. I"ce.mno is a.California svrietv released in 

firm bright red1955. It prodaies a large ' 
berry. Fresno ldoes exceptionally well in th 

Texas. especiall\ when stinatner planted. 

2. l~h,r(a .\t y ws'as ties ChttetI in Floriala aiintl 

released iii 19-17. Large, long berries ite )roditmel 
earls. Iley 1iSe a high alesseit Flavor, bti are less 
Ii1"tm1 lahtal desitable. This v;siet, Is sisceI)tible 

i) le;lf liscas"s e'll' plll ;e pliodlitive anl 

araliae iltitl iaillers thaa amir other vaomts . 

3. !)abra'va was aleselopetd aia Loiiklat al 
released iI 19i6 . Liimited sallnmer planating trials 
in .Souath Texas liae siagVestel thtaa. tais nay be 
the variets of the future. It is ;i leaidiig varietN 

in Florila aSlit I.ois, ia. The fruit is bright red, 

large, smiolothl anld fointm witlh emxellent taste. Ruil-
lir p)l.iotliaOa is naetiaa tat goot. I-le I)abicak 
is resistanti to leaf spot dise;ses. bill highll slisce]a-
tible to crowna rot. 

.1 "Fioga, Sa/inaI a.lndSolara are Calilornia 

strawberries that cait be atsed ill SothIa Texas. 

Resailts witihl these varieties liae notl been (onsistett 

m e'. IIllv %c..tl I lic C..I l iiia.i \, c is Nilo;% 

NUCt)lii)ll(N io teal pllo d 'lases. 

,l,1 t..ililniI,. ,15I. . o 

mcx .im iai l (IlI lt% II N .' l/( id miiim . Sc'111im .i haIs
 

. . A. ., i .'l i ol 

III'.m. 
it si sta l i.llot be sIlt. -I n.iikete'i 
niia Ili ,,,.'d . ala.,iiat . iiI,, ai.1itu,. 

atO lll hllall. .'lllli is ext eltl il g.ill iti, 

West Texas - Everbearing Varieties 

I (',: (Silpc, letmid,) was 4e\el 1 ed in \lidl

it ill 1933. Bellies ac sotlt, small a;nd irregila" 

in shalpe. lhc liraat a, .a glaass\ dccp led wit ;I 
pale icl It 'Ill mtitI asle good(enater. 11s 1n11l 

dlesse't ajaaaii. (;ea a, ,lsael iable to Ical diseases. 

2. Oz,,k lbaway was imoduced in Arkanisas 
ill 1965. It paaalaices a large, sweet, good.laVoreal 
berry. Mother plants are pioductive, but runner 

19l;lilts tllstallI' pldl(c iao berries. 
\\.II)s 

3. ()m-.lhii Was aialtlalin .l)\ Watkelts, 

\\\dIl illi ill . It plodliaeais t'eli ii i large 

ii)la.llasaie l aa. )l1ii ale i-e. Ilaaa landlae l 
relstillit leal lapt. 

SPECIA L STRAW BERRY BEDS 

Strowberies ail be gtown inl spe jill beds whele 

sjatc is lina ai the is opiinmuim1teal soil iiot fur 

nornail plantig.t, In addition to fresh berries, 
strab rrybeds tllersa greenery anl Wi ieItsaltrI rit 

ala bets can be tsedspring flowers. Rearaw-l w 
:i~~sborders alll)llwlk. gUlld ()ler's or prTa
m id alt a 

Urbat hiotlleowiers often lak sufficient space 
hr 4gal:ielingtar nsiaidard culture. In( straiwberr, 

Ihe* si itilrns, a woaileit sitaws)err- Iea atiti/es 
em little splime anti olel,. anl ;lIra. ise accent to 

tie a pe.]:isttai 

Shite :all soils af Texas are not :tlaptatl to sttaw. 
betaies, sptcial beals caai be filled with a soil mix. 
\1n Optilliillarteallll taIil be )plaied by thor

otighlN, Imixing Olielt;ll it toars1e builders sand, 
one.foairith par iitels gatilad spliagint peat mos, 
ant oiie-fourtlt pl top soil. Shotld splhignum 
peat moss iot te isailable, otlaer slolaces of organic 

IatI.te slit a ;Is smialdtl s galtaind pinepeat ivsstiasi, 
baiik, aletotllaiptsel I)ts .alid e aleIal (aOlmpost,ir.atiaaaa 


could be usetl.
 

Spe ial bels shlould be built so tlhai there aire 
at least 10 inlaes ol soil mix. Tlis would allow 

good root tie\elopIlenlt, high w;iterlholl ing ca.pait\ 

anld stiffi(ient iterrlil drainage. 

78
 

http:solie,.vh.aa
http:hsult.ac


SUMMARY 
I. Ptirchase diaese ;ain salt.ice pl ,nts of the 

proper v:ricty. 

;I. 	 W\est Texas 
I. 	O)gallala 

2. 	 Gem 
3. 	 Ozark Beatiy 

b. 	East Texas 
1. 	 Smnrise 
2. 	 Pocaiontias 

3.Dixieland 

. Blakemnore for home gdelcII. 

C. 	South Texas 
1. 	Fresno 
2. 	 Florida, Ninety 
3. l)aleak 
-. California varictices 
5. 	SC(foia lor home gardem, 

2. 	 U-" the proper phmiLtilmg system: 
a,.Wet Texas -.- \nnu;,{ Spring Hill 
b. 	 East Texas - Iliellii al Sping .Mattcd 

Row 
C. 	 Soutl Tcxts,-Anmlal stmninue or FA]f 

Hill 

3. Planat if tie prope," dethi- Iid-crown. 

-4. Irrigate when necded-as leavcs begiu to 
wilt. 

5. Fertili/c with 800 pounds per acre of 6.1 2.6. 
fi. (Jt )tlo{ insects, liellitodes andl cisec~s. 

7. Ml hhi to control weeds, conserve ,ositime. 
Iallilill (Cle:mil fr'u1t anmd protect against rosts. 
Use straw iII East and \Vest "l'exS;11ilf)olycthlctue 
inl Sotth Texas. 

The ,thoiog ,tcitoll\ acknowledge the cotitriltt lolls of ['lofesoi P..L llaw. 
tliorne, l.otlisin.t Stite t',tiseistt, Ernest .\lotcisul, l)tp., tineit ut Stitc. .AID, 
\\'athingtot. I).(J. Ictired), and .Ml I-oil Rotitrec. 
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INTRODUCTION 

Strawberry plants are grown in all months of the year in Florida
in plant nurseries during the winter, spring, summer, and early fall, 
and in fruit production fields in the fall, winter, and spring. The 
warm, humid climate of the state that permits year-round growth of 
plants in the field is also ideal for the development of a large number 
ofdiseases and pests on the crop as environmental conditions become 
favorable for their activity. Growers must be concerned about grow
ing disease-and pest-free plants that will be used for fruit production 
or for establishing new nurseries. 

This bulletin offers causes, symptoms, and control measures for 
strawberry diseases and pests that are important in Florida. Since 
control recommendations may change frequently, specific recom
mendations are not listed. Consult extension or research personnel or 
publications for current control recommendations. 

DISEASES 

Although several organisms attack more than one part of the 
plant, the diseases are divided into the following groups: 1) Crown 
and Root Diseases; 2) Leaf Disease;; 3) Fruit and Flower Diseases; 
4) Virus Diseases; and 5) Noninfezious Diseases. 

CROWN AND ROOT DISEASES 

DISEASE.-Anthracnose 
CAUSE.--ColletotrichumfragariaeBrooks 

Glornerellacingulata (Ston.) Spauld. & Schrenk 

formation of very small, black, sunken lesions on the youngest run
ners. (Occasionally black leaf spot, described under "Leaf Diseases," 
is the first symptom noticed.) Lesions op the runners enlarge and 
coalesce to form long, black, dry, sunken areas up to an inch (2.54 cm) 
or more long (Fig. 1). These often girdle the runner, resulting in 
death of unrooted daughter plants beyond the lesion. The black, 
sunken lesions also occur on leaf stems, especially on highly suscepti
ble cultivars. Infected stems often bend downward sharply at the 
point of the lesion, causing the leaves to hang downward (Fig. 2). The 
fungus also can infect the crowns of plants. If this occurs early 

SYMPTOMS.-The first symptom of anthracnose usually is the 



enough, infected plants wilt and die suddenly in the nursery. These 
plants later turn back and appear as if they had been burned by fire.

%%leI infected plants a reset into the fruit ;:oduction field, indi-
ideal plants w ltand die at ar.'ytine during the fruiting season. A 

cut !,rngthwi.e through the crovns of freshly wilted plants reveals 
streaks or large areas of reddish-brown, firm tissue. 

DISEASE I)EVElOPMEN'.-Aiithrzicnose is most important in 
summer plant production bed!. The disease is favored by high
temperatures, moisture and hi,,h fertility. After initial infection, 
spores are formed abundantly on developing lesions. These spores
blow and splash to other plantk and initiate new infections. Crown
infections occur when the fungis grows into the crown from lesions 
on runners or !eafstems, or wl,eii spores that are washed into the budgerminate and infect the crown directly. 

In the fruit production field, C. fragariaeusually causes a fast wilt,
with individual plants completely wilting within a few days after the 
first sign of wilt. Wilting is most severe during periods of warm
weather. Slow wilting occasionally can be found during periods of 
cool weather (below about 60'F '5C). In these cases, the oldestleaves begin to dry and turn nearly black. If temperatures remain
low, the symptoms occur on successively younger leaves until the
entire plant is affected within pbout two weeks. The~e symptoms
somewhat resemble fertilizer buri., but unlike plants affected by 
fe'rtilizer burn, those arLc-ted by C. fragariaedo no. recover regard-less of how much overhead irrigatiLn is applied. 


CONTROL.-Apparently 
 all, or nearly all, inf2ction by C. fragar-
iae occurs in the summer nursery with little or no ,-.pread in the fruit 
production field. Therefore, cxcellent control of anthracnose in the 
bummer nursery will also prevent wilt in the fruit production field,

Anthracnose can be controlled by the use of resistant cultivars. If
susceptible cultivars are used, they should be set in the summer 
nursery no earlier thani June, soil fertility shoul, be kept at. ',,:w
level through July and August,foliar fertilizers should neverbe ased,
and approved fungicides -hould be applied every two days from late
June at least through mid-September. If heavy or frequent rains 
continue through mid-September, fungicide applications should con-tinue at 2-day intervals through the end of September. Spray inter-
vals then may be extended to 3 or 4 days until the plants are dug. 

DISEASE.-Bud Rot 
CAUSE -- ?hijoctoia spp. 
SYMPTONIS-When strawberry plants with a single-bad crown are attacked in Ohe fruit production field, the bud is killed by dry-rot

and may be -ulled easily from the remainder of the planr -V1,n the 

bases of the older leaf stems are attacked, they become dry-rotted,
and tile leaves lie flat on the plastic mulch. They may continue to 
grow in this position and live out their normal life span. l)eath of the 
main bud results in death of the plant unless lateral buds subse
quent!y develop and are not themselves attacked by the fungus.

The fuugu. attacks flower buds in any stage ofdevelopment. When 
the early forms are attacked, the buds develop dry rot and die, When 
an open or nearly open bud is attacked, a large purple or black lesin 
forms on the calyx, and tile center of the blossom becomes black 
(similar in appearance to freeze damage).

In the nursery, Rhizoctonia may cause a wet, slimy rot of leaf buds
and stems or dry rot of the bases of tie petioles (Fig. 3) and of the 
buds. 

DISEASE DEVELOPMENT.-Rhizotonia solani Kuhn is gener
ally considered to be the cause 
of bud rot; however, other species ofRhizoctonia also may be involved. Rhizoctonia species are widely
distributed in Florida soils and cause diseases of many species ofplants. The Rhizoctonia species that causes bud rot is favored by high
moisture conditions. 

Bud rot becomes a problera in the nursery only where plants are 
very crowded or in wet areas of the field where drainage is poor. One
ofthe major causes of vegetative bud rot is plants being set too deeplyin either the nursery or fruit production field. Any time a portion of 
the central bud is covered by soil, bud rot is likely to occur.

In established fruit production plantings, bud rot is favored by high 
Cl 

humidity and wet soil caused by extended periods of rainy or foggy
weather and heavy dews which keep the plants wet for long periods.
Large plants or plants set too closely together on the bed tend to hold 
a moist atmosphere around the buds and thus favor the disease. 

CONTROL-Every possible precaution should be taken to insure
that the planis are not set too deeply in the nursery or fruit produc
tion field. Plants should be spaced widely enough tile beds in theon 

fruit production field to 
allow air circulation which' will facilitate
drying of foilage and buds after the plants have grown. Within 3 to 4
weeks after the plants are established, approved fungicides should be 
applied at 3 to 4-day intervals.
 

Only sites with excellent drainage should 
be chosen for nursery 
areas. Ditching around the nursery should be done if necessary to 

improve drainage, and plants should be set widely enough that over
crowding will not occur as runners are produced. 

DISEASE.-IRoot Rot 
CAUSE.-Rhizoctonia fragariae lusain and McKeen 
SYMPTOMS.-Dark brown lesions up to an inch (2.54 cm) long 



form on infected roots a id the entire root systemII'.av be attacked and 
turn brown Sevro:y infected plants cease growing and remain
Stunte'd IIIrelation to suriounding healthy plants. They may die veryslowly, or it good drainage is supplied, they may recover,

DISEASE I)EVELOPMENT -Root rot occurs in both the nursery
and the fruit production field. The major cause of the disease is poor 
s,,il
draiwi:ige. it usually oCicurs only in areaswet where the soil
remains saturated for extended periods after rains or irrigation,

CONTROL.-Root rot can be controlled by ditching around poorly
drained fields to improve drainage. Very poorly drained areas should 

be avoided for fruit Or nu~rsery production. 


DISEASE.-Southern Blight 

CAUSE.--Scierotiuni rolisui Sacc. 

SYMP'ONS.--Sc.lerotiumri 
 rolfsii causes a wet rot of crowns, leaf

sterns, arid buds in the nursery. Web-like, white mycelium of the 
fungus usually can be found growing profusely over the infectedcro-n,v and surrounding soil. Small, hard sclerotia (resting bodies of
the fungus) are usually found scattered through the mycelium. Thesclerotia are about the size of large strawberry seeds. They are white 
at first, then tan, and eventually dark brown.When S. r,,fsii attacks plants in October )r November soon aifter 
they have become established in the fruit production field, it causesdry rot of the young leaves, the central bud, and some or all of the
emerging flower buds. The affected leaves and buds die and become
light tan in color. The large outer leaves usual!y remain green for a 
few weeks, but lie flat on the plastic because of infection of the bases 
of their stems. Sclerotia (Fig. 4) usually can be found on the deadcentral bud, cr on the bases of the sterns of the dead young leaves,

When S. rolfshi attacks plants in the fruit production field during
the spring, it causes dry rot of crowns, leaf stems, and buds of indi-
vidual plants. The plants then wilt and die slowly. Mycelium and 

sclerotia may or my ii ot be found 
on the crowns of these plants.

DISEASE l)LVElV)PMENT.-Southern blight is favored by hot, 

wet weather. It seldom becomes a major problem in strawberries. In 

the nursery, it is utsually limited to individual plants or a few plants 

in areas I to 2 feet (30)48 to 60 96 cii) in diameter.Southern blight usually does not occur in fruit production fields
until mid-April or May near or after termination of commercial 
harvest. Thus, losses ale minimal even though many plants may be 

killed at that tire.
CONTROL.-Southern blight is widely distributed in Florida andaffects a wide range of plants. Specific control measures on strawber-

ries have not been determined. 


DISEASE.-Verticillium Wilt 
CAUSE.- Verttcilium albo-iztroun Reinke and Berth
 
SYMI'OMlS.-Verticillium 
wilt is first noticed as older leaves on

individual plants begin to wilt. The margins of the leallets on these
leave.,7 then turn brown or nearly black along the edges The youngerleaves remain light green, usually with yellow margins around the 
edges ofindividual leaflets, and often become slightly wilted As wilt 
progresses, successively younger leaves turn brown to nearly black.
Plants wilt slowly, and infected plants may survive in a stunted,
partially wilted stage (Fig. 5) for three months or longer. Plants that 
survive until spring often recover and appear to grow normally. 

DISEASE DEVELOPMENT.-The Vericillium fungus is widely
diV.-ibuted in the highly calcarious soils of south Florida and is a
serious pr:jblem there. It apparently does not occur naturally in soils
in the central and north Florida strawberry production areas. Itbecomes a problem in these two areas only when infected plants from 
other states are set in the fields.

CONTROl.-In infested soils, adequate control of Vertici'lium 
wilt is ob'ained by preplant treatment with soil fumigants approved
for control of this disease. Growers in central and north Florida 
should make every effort to avoid setting infected plants in order tc 
prevent introduction of the fungus into those areas. 

DISEASE.-Black Io.
CAUSE-Varies 
SYMPTOMS.-Roots of plants dug from the nursery are dark 

brown or black and appear dead. 
DISEASE DEVELOPMENT.-Black root in Florida usually appears to be caused by physiologic factors rather than by pathogenic

organisms. When plants from a winter nursery are allowed to grow
through the summer, or when summer nurseries are established
early and the beds become fuli of plants by mid-August, their roots oten will be black when they are dug inOctober.
 

Water standing for long pe-iods around plants in the nursery willalso cause black root. Inthis case,blackening of the rots isprobably 
caused 1y a combination ofmicroorganisns ard lack of oxygen inthe 

soil.
 
CONTROL-Black-rooted plants can usu,lly be indi.uced to form 

new white roots by running a blade under them about six inches
(15.2-1 cm) deep two or three weeks before digging. This is seldom 
needed, though, because even without this treatment they usual!ygrow normally after transplanting. When plants become black rootedbecause of water standing in spots in the nursery, most of them will 
form new white roots after natural drainage occurs. Recovery can be 



hastencd by ditching or cultivation to allow the soi: to dry more 
rapidlY, 

LEAF DISEASES 

There are several important leaf diseases of the strawberry in 
Florida. Some fthei can be serious at any time ofyear.Others areserious only in the winter or only in the suniner nursery. Control 

measures tbr leaf diseases are presented at the end of this section. 

DISEASE.-Conimon Leaf Spot 
CAUSE-My'cosphverellcj fragariae Clui., lndau 

SYMPIONIS-Sucts are small at first, less than 1H inch (3.2 nm)

in diameter, and are purplish red. They increase in diameter to about 
';16 inch 4 8 min) on must cultivars and up to %!h inch (9.5 mm) on 
some. The spots remain nearly circular with purple borders and 
white or gray centers (Fig. 6). Spots number from one to many on each 
leaflet and, ifextremely numerous, cause death of the leaflet. Ifmany 
leaflets die, the plant itself may die or Lie stunted, 

DISEASE DEVELOPMENT.-Common leaf spot is favored by 
warm, wet weather but it can become serious at any' time of year.
Under favorable conditions the fungus sporulates profusely on the 
undersurlaces of the spots. The spores are blown or splashed to other 
leaflets and initiate new infections. 

In xare instances, when spores are plentiful from old infections and 
weather conditions are extremely favorable, common leaf spot is 
manifested in an unusual manner. In these cases many tin spots 
lacking purple borders appear during a period of two or three days 
and large portions of leaflets die and turn light tan. On the undersur-
face of the leaflets, the spots appear water-soaked when the leaves 
are wet and closely resemble angular (bacterial) leafspot. This seems 
to occur only after periods ofwarn, rany weather followed by two or 
three days of foggy mornings and heavy dews. Symptoms differ from 
those ofamhgular leaf spot in that no whitish bacterial ooze is found on 
the water soaked spots, and as the leaves dry, the spots dry to a light 
tan and afe not covered by the slick, shiny bacterial deposit that 
occurs with angular leaf spot. Purple borders form around the indi-
vidual spots after about a week. 

I)ISEAS.-Leaf Blight
CAUSE -)endrophoma obscurons (Ell. & Ev.) Anderson 
SYMIN'OMS.-Young spots of this disease are often difficult to 

distinguish from those caused by common leaf spot. They are round, 
purple, and have gray centers. As the spots enlarge, the central zone 

becomes dark brown, surrounded by a lighter brown zone which in 
turn is bordered by a purple, red, or yellow zone which blends into tlie 
normal green ofthe leaf. Mature spots are usually V-shaped with the 

wide part of the V at the edge of the leaflet (Fig. 7). Small black djzs, 
the fruiting structures of the fungus, appear in the central, dark 
brown zones of tile spots.
 
DISEASE DEVE OPbENT.-eaf blight isfavored by warm,
wet weather but may become severe at any tiine of year. 

DISEASE.-Leaf Scorch 
CAUSE.-Diplocarponearliana (Ell. & Ev.) Wolf 
SYMlPTOMS.-Spots first appear on the upper surfaces of leaflets 

as small purplish discolorations which enlarge into irregular purple 
or red blotches from gi'e to 4.8 bi in diameter. Inhmto inch (1.6 
these spots are very small, black glistening bodies which are the 
fruiting structures of the fungus. The spots on some leaflets may
become so numerous that they coalesce and give a dark reddish cast 
to the entire leaflet (Fig. 8). In cases of severe infections, the edges of 
the leaflets curl upward and tle tissue dies and dries to a tan color, 
progressively from edge to midrib giving the plant a scorched 
appearance.
 

DISEASE DEVELOPMENT -Leafscorch can appear at any time
 
of year.
 

DISEASE.-Leaf Blotch 
CAUSE.-Gnonoizia cornari Ilarsten 
SYMPI'OMS.--LeaIf blotch lesions begin as small, circular, tan 

spots and rapidly enlarge to an inch (2.54 cm) or more in diameter. 
The lesions usually remain round, but occasionally become V-shaped
and resemble leaf blight lesions. However, blotch lesions remain 
lighter tan and are not surrounded by colored borders (Fig. 9). Small, 
black fruiting bodies appear in concentric circles within the blotch 
lesions. One or two lesions on a leaflet -,ill often enlarge to encompass
the entire leaflet within four or five diays. Killing of leaflets in this 
manner sometimes causes rapid defoliation of ehtire plants.

DISEASE DEVELOPMENT.-This disease is usually found only
during late fall and eacly winter on plants shipped into Florida from 
other states. It has been found occasiona!ly in mid to late winter but 
has not been detected in the summer nursery. 

DISEASE.-Powdery Mildew 
CAUSE.-Sphuerotheca imnacularis (Walir. ex Fries) N. B. Cooke 
SYMPTOMS.-A sparce, white, web-like growth covers small 

areas of the undersurfaces of leaflets in the early stage of this disease 



(Fig 10). Tiny, nearly transparent spores produced on the growth
girt. a p')'lcry apjwa ralnce to these spots. As tile disease becomes 
.tl..''t-imo-,hafht: bcome infect,!d, and tile web-like growthit-,spreads until it covers nearly the entireundersurfaceof-ome jeaflets.

Irregular-shaped yellow or black spots up to : inch (8.5 r.m) indiameter often form on the upper surfaces ,lf leaves that have been
infected forsome tie. The edges ofthe le:fletscurl upward (Fig. 11) 
as infictmin cont inues and the entire field wir sections ofthe field) mayhave a silvery appearance because of the exposure of the fungusgrowth on the undersides of the leaflets, 

At times, specialized fruiting structures (the cleistothecia) of thefungus can be foand scattered through the webl-ke growth. These arewhite at first and gradually turn black. 
DISEASE DEVELOPMENT.-Powde-y mildew is favored by cool,moist conditions and may become a serious problem any time from

November thrcugh February. 

DISEASE.-Angular Leaf Spot

CAUSE.-Xathomoas fragarcie Kennedy & King

SYMPTOMS.-Lesions 
 begin as small, irregular, water-soaked 

areas on the undersurfaces of leaflets (Fig. 12). When moistureplentiftil on the leaflets, especially 
is 

in the morning, whitish, sticky
droplets of bacterial ooze occur on the water-soaked spots on the 
undersides of the leaflets. As the moisture dries, the droplets ofbacteria also dry and form a slick, shiny covering over the lesiois. Atthis stage, the undersides of infected leaflets appear as if clear lac-
quer had been dabbed on then). As the spots enlarge and become mure numerous, corresponding yeflow, dark green, or red areas appear onthe upper surfaces of the leaflets. In severe cases entire leaflets are 
killed and turn light brown. Plants may be defoliated except for a fewvery young leaves in the centers of the crowns. 

DISEASE DEVELOPMENT. -Angular leafspot is the only .;traw-berry disease in Florida caused by a bacterium. It is favored by cldweather and becomes especially severe during and after period- offrequert night-time freezes coupled with low day-time temperatures,
With the advent of continuing warm weather in the spring, evenseverely defoliated plants produce new leaves which, at worst, may
become iightly infected. By mid-April it is often cdifficult to find enysigns of the disease. Angular leaf sp,.t is never a problem in the summer nursery, although a low incidence of the disease sometimes 
occurs there, 

DISEASE.-Black Leaf Spot
CAUSE.-ColletotrichumfragariaeBrooks 

Glonerellacingulata (Ston.) Spauld. & SchrenkSYMPTOMS.-SpCts first appear as tiny black dots less than'/it inch (1.6 mm) in diameter. They enlarge to /is to /minch (1.6 to3.2 mm) ia diameter and remain black (Fig. 13). Although manyspots maybepresenton individual leaflets, they do notcausedeathof 
the leaflets. 

DISEASE DEVELOPMENT.-Black leal spot is caused by the same fungus that causes anthracnose. It occurs any time from June
through mid-Septembei in the summer nursery, and in late April andMay in the winter nursery. Black leafspot usually appears only afteranthracnose has become moderate to severe on runners and leafstems. At times, however. hlack leaf spot appears first and is the firstindication that the anthracnose fungus is present. At the first sign ofblack leaf bpot, approved fungicides should be applied on a 2-day 
schedule ane after every rain and every irrigation to minimize 

anthracnose. 
DISEASE.-Web Blight 
CAUSE.-Rhizoctonia solani Kuhn 
SYMPTOMS.-Web blight is of minor importance in Florida. Thefungus grows over the lower surfaces of leaves and causes death of some leaves. Close examination reveals the web-like growth of the =
 

fungus on inected leaves. 
DISEASE DEVELOPMENT.-Web blight is favored by high moisture levels and crowding of plants. It occurs most frequently in the 

sunmer nursery during periods of frequent irrigation or raiiufall
after plants have become crowded. It is found occasionally in fruitproduction fields when plants become very large and crowded. 

DISEASE.-Vein Infection 
CAUSE.-Rhizoctonia spp.
SYMPTOMS.-Vein infection is another disease of minor impor

tance in Florida. In this case the Rhizoctonia fungus infects the lowersurfaces of main veins. This retards or stops growth of the vein in the
infected area and causes the leaflets to curl downward or to pucker.

DISEASE DEVELOPMENT.-Vein infection is favored by high
moisture levels and cuwding of plants. It occurs most frequently inthe summer nursery during periods of frequent irrigation or rainfall
after plants have become crowded. It is found occasionally in fruit
production fields when plants become very large and crowded. 



CONTR(OL1 OF LEAF DISEASES-Excellent control of all the 
stralh*.rrv lvaf diseases except angular leaf spot and black leaf spot 
Carl be obtained by applications of approved fungicides at 3- to 4-day
intervals in fruit preduction fields and nurseries. 

Angular leafspot is caused by a bacterium, and most fungicides are 
ineffective for its control. At the present time, copper fungicides are 
the only ones known to give some control of angular leafspot. Copper
becomes toxic to stra wberry plants, though, after a few applications 
and should not be applied more than four or five times during any
2-month period. Since that number of applications will not give 
noticeale control, especially during extended periods of cold weath-
er, it is questionable whether attempts to control angular leaf spot 
are worthwhile, 

To control black leaf spot, approved fungicides should be applied 
every two days and oft er every rain or application of irrigation i'om 
early July through early September. Soil fertility levels also should 
be kept low through August because high fertility appears to increase 
susceptibility to black leaf spot and anthracnose. 

FRUIT AND FLOWER DISEASES 
Fruit rots may occur in the field before harvest or at any time after 

harvest until t ,, fruit is consumed. When infection of fruit occurs 
shortly before .... rvest, rot often will not develop until after harvest. 
Thus it is essential to cool the fruit to 33' to 35°F (0.5 to 1.6°C) as 
quickly as possible after harvest to retard growth of the fungi that 
cause rots. Control measures for fruit diseases are presented at the 
end of this section. 

DISEASE.-Gray Mold or Brown Hot 
CAUSE.-Botrvtis cinerca Pers. 
SYMP''OMS- Infected areas on fruits are light brown at first,

then become (lark brown. The flesh in the infected areas is slightly 
soft at first, then becomes hard and dry. There is no distinct line of 
demarcation be(ween diseased and healthy tissue. Under moist con-
ditions, infected fruits ari covered with gray, dusty spores of the 
fungus (Figs. 14, 15).

DISEASE DEVELOPMENT. -- Gray mold becomes most serious 
during periods ofprol(ried wet weather. Under moist conditions the 
fungus may attack strawberries in all stages of development from 
blossom bud stage to full) ripe. The spores that are formed on buds, 
flowers, and fruit blow around readily and initiate new infections. 

DISEASE.-Colletotrichun Rot 
CAUSE.-ColletotrichumfragaricaeBrooks 

Glomnerella cingulata (Ston.) Spauld. & Schrenk 
SYMPTOMS.-Rotting spots on ripe fruit are round, sunken, firm, 

light brown to black, and vary from 'It to , inch (3.2 to 12.7 mm) or 
more in diameter (Fig. 161. Salmon-colored masses of spores often can 
be seen on the spots. Two or more spots sometimes coalesce. 

Spots on green fruits are hard, dark brown or black, sunken, and 
usually 1/16 to 't inch (1.6 to 3.2 mm) in diameter. As the infected 
green fruits enlarge, the spots usually remain small and become 
progressively more sunken. Red or purple borders often form around 
the infected spots as the fruits mature to the white stage. As the 
infected fruits ripen, the spots enlarge rapidly and form the typical
ripe fruit rot as described E.bove. The spots sometimes enlarge or, the 
green fruits. It is then often impossible to distinguish this rot from 
Rhizoctonia rot with the unaided eye. snspection of such lesions with 
a dissecting microscope usually reveals small, crusty spore masses in 
cases of Cclletotrichum rot. 

Flower blight (Fig. 17) occurs when the flower, or the fruit stem 
immed.iately below the flower, becomes infected. The center of the 
flower turns black, and the calyx (the cap) and a portion of the stem 
becomes tan or light brown and dry. Sticky, gelatinous masses often 
form on infected flower stems. These masses are apparently sap 
exuded from the plant, but Colletotrichum spores are sometimes 
present in them. Stem lesions may extend 2 to 3 inches (5 to 7.6 cm) 
below the flowers. 

DISEASE DEVELOPMENT.-This rot is caused by the same fun
gus that causes anthracnose. it becomes serious only during warm or 
hot weather. Colietotrichum rot is extremely difficult to control once 
it has reached moderatu 1,,vels in a field. It is primarily a rot of ripe 
fruit, but when disease incidence reaches a high level, it also affects 
green fi-uit. A few fields have been seen in which one or more lesions 
were present on nearly every green fruit. 

To date flower blight has been seen only on the Pajaro variety. It 
has been very severe in some fields of Pajaro, with nearly all blossoms 
of a particular flush being affected. Flower blight is favored by warm, 
rainy weather. 

DISEASE.-Dendrophoma Rot 
CAUSE.-Dendrophoinaobscuran, (Ell. & Ev.) Anderson 
SYMPTONMS-I- early stages rot appears as round, light pink, 

water soaked, nonsunken spots. Two or more lesions of'.en coalesce. 
Infected areas later turn light brown (Fig. 18), and the entire fruit is 



invaded and becomes soft. Infected fruits eventually mummify and 
si't, tilis appear bla,'k after numnerous pycnidia (fruiting structures 

ol the fungus) develop

)ISEASE DEVELO)NIENT.-I)endropqhoma 
 rot is caused by the 

same fungus that causes leaf blight. It is fhvored by warm eather, 
but occasionally becomes serious during coo! weather. Dendrophoma 
rot is primarily a disease of ripe fruit but is found on green fruit when 
disease incidence reaches a high level. Dendrophoma rot, like col
letotrichum rot, isone ofthe most difficult ofdiseases to control when 
rot levels reach a moderate or severe degree. 

DISEASE.-Leaks or Whiskers 
CAUSE.-Rhizopas stolonifer Ehrenb. ex Fr. 
SYMPTOMS-In the field, fruits in the early stages of infection 

often appear healthy from above, but when an atterupt is made to 
pick them, the part of :he fruit in contact with the plastic mulch is 
found to be verY soft and mushy. Infected fruits lose juice rapidly and 
collapse into a mushy mass. A blueish growth occurs on the collapsed 
fruits as the fungus sporulates. Infected fruits often can be found 
easily in the field by looking forjuice trails on the plastic mulch down 
the sides of the beds. 

Rot that develops after harvest causes collapse of the fruit tissue 
and rapid loss ofjuice, which drips out of the container, thus giving
rise to the common name "leaks." A loose cottony growth of the 
fungus may appear over the surface of the fruit. This is the "whisk-
ers" stage. This growth takes on a blue color when the spore bearing 
structures of the fungus form on the white mycelium, or "whiskers,"
of the fungus (Fig. i9). 

I)ISEASE DEVELX)PMENT.-This rot is favored by hot, moist 
conditions. It is of rnost importance during transportation and 
marketing Generally it is found in the field only on overripe fruits. It 
usually does not become serious in the field until after overripe fruit
has accumulated because of an interruption of the picking schedule. 

DISEASE.-lard I1rcwn Rot 
CAUSE -.- hizoctoma soh/arm Kuhn 
SYM!q'()MS.--llard brown rot may occur on blossoms arid fruit in 

all stages of development, but it is most often noticed on green fruit, 
The infected parts of gi cen fruit are light brown first. These areasa. 
later turn dark brown to almost black and become hard and dry (Fig.
20). tften only the tip of the fruit is invaded, and affected fruit closely
resemble free e-damnaged fruit. In some cases the entire fruit or the 
stem eiid of the fruit is attacked, and a large purplish lesion forms on 

the green calyx. When developing flower ha.ds are attacked, large
purplish lesions form on the calyces and may extend an inch (2.5.1 cn) 
or more down the flower stems (Fig. 21).

DISEASE )EVELOPMENT.-Hiard brown rot is caused by the 
same fungus that causes bud rot. It is favored by warm, moist 
weather conditions and becomes especially severe during periods of 
foggy weather. 

DISEASE.-White Rot 
CAUSE.-Unidentified Fungus 

SYM!TOMS.-Rot appears as a large, soft, white or very light
purplish area on the ripe fruit (Fig. 22). The entire fruit is invaded 
and becomes soft within two or three days after infection is first 
noticed. 

DISEASE DEVELOPMENT.-White rot is caused by a fungus
which has not yet been identified but is probably a species of RhLzoc
tonia. Only ripe fruits appear to be attacked. The disease is erratic in 
occurrence, seeming to appear suddenly in a particular field, then 
disappear almost as suddenly. 

:
 
DISEASE.-Alternaria Rot 
CAUSE.-Alternaria!enaissirna(Fries) Wiltshire 
SYMPTOMS.--In early stages of Alternaria rot, lesions are irragu

lar in shape and slightly 3unken. A light green color develops on the 
l.-!sions as the fungus begins to sporulate. Advanced lesions are circu
lar, sunken, firm, and dark green to almost black because of abun

dank sporulation by the fungus (Fig. 23).
LISEASE DEVEL,)TMENT.-This rot may occur at any time 

during the fruiting season. Although it is not one of the more serious 
strawberry diseases, , does become severequite at times in some 
fields. 

DISEASE.-Stem-End Rot 

CAUS" -- Gonoriiacomari Karsten 
SYMI )MS.-Stem-end rot is characterized by light brown dis

coloration of the fruit, usually at the stem end. When small green
fruits become infected, irregular brown areas appear on them, and 
the fruits dry and fail to develop furtner. Large greet fruits begin to 
ripen prematurely, and pale and brownish. Ripeturn red fruits 
develop areas of soft rot. Infection often appears to start under the 
calyx (cap) and to spread outward from there (Fig. 24). 

DISEASE DEVELOPMENT.-This rot is caused by the same fun
gus that causes eaf blotch. It is usually seen only on ripe fruit in 



Florida. Stem-end rot is noticed only occasionally in Florida but can 
beo,mie severe in individual fields in which leafblotch reaches moder-
ate o we'ere levels. Stem-end rot is favored by wet conditions. 

DISEASE.-Pestalotia Rot 
CAUSE.-Pestalotia longisetula Guba 
SYMPTOMS-In early stages, lesions are !,'i6 to /i inch (1.6 to 

3.2 m) in diameter, dry, light tan, slightly sunken, and often irregu-
lar in shape. As rot progresses, the central area enlarges and becomes 
nearly circular but remains dry, light tan, and only slightly sunken 
below the original surface of the fru;t. A circt'lar band of tissue 
around this central area usually becomes soft and definitely sunken 
(Fig. 25. The entire fruit is eventually affected and mummifies. At 
times the central area enlarges until most of the infected fruit is dry
and light tan. With this type lesion, no soft rot band develops. Occa-
ionally, white mycelium of the fungus develops on infected fruits, 

and droplets of liquid containing spores are scattered over the ryce-
ium. In a third variation of symptoms, numerous fruiting structures 
of the fungus form in the lesion, and part or all of the infected fruit 
appears 	black. 

DISEASE DEVEI,OPMENT.-This rot occuis only rarely in Flor-
ida. Conditions that favor its development have not been determined 

DISEASE.-Leather Rot 
C-AfSE.-Phytophthora ,actorurn (Leb. & Cohn.) Schroet 
SYMPTOMS.-Leather rot occurs on green or ripe fruits as dark 

brown, dry, leatherv areas. On partially colored fruit there may be a 
purple border around the brown lesion. If a diseased fruit is cut 
through the lesion, there is no clear line separating diseased and 
healthy tissue, but the water conducting system leading to each seed 
is dark in -' )r. Leather rot seldom becomes a serious problem in 
Florida. 

DISEASE-Light Tan Rot 
CAUSE.-Dischohainsiaoenotherae Cke. & Ell.) Nann. 

SYMPOMS--Sotsproduced on the fruit are small, sunken, andSY.PTOms--Spt oues onthea ite sall, Nan d 
tan. They increase in size very slowly. The infected tissue forms a 
corky, cone-shaped core which can be removed intact from the sur
rounding healthy tissue. 

DISEASE DEVELOPMENT.-This rot occurs only rarely in Flor-
ida. Conditions favorable for its development iave not been deter-
mined, 

DISEASE.-Powdery Mildew 
CAUSE.-Sphaerothecaniacularis(Wallr. ex Fries) Jacz. 
SYMPTOMS.-Infected green fruits become bronze or brownish, 

and a network of very fine, shallow cracks develop in the surfaces of 
these fruits (Fig. 26). These symptoms often are mistaken for spray 
burn. As the fruits ripen, the cracks widen, and the fruits become 
reddish brown or rusty colored and have a dry appearance. 

DISEASE DEVELOPMENT.-Powdery mildew is normally a leaf 
disease, but it sometimes also affects the fruit. Powdery mildew is 
favored by cool, moist conditions and should be controlled as quickly 
as possible after it is found on the foilage in order to prevent fruit 
damage. 

DISEASE.-Anther and Pistil Blight 
D A SE.- -A ne r a sai n anight 
CAUSE.-Rhizoctonia iragariaeHusain and McKeen 
SYMI'OS-This disease exhibits a wide range of severity. In 

some flowers, some or all of the anthers are destroyed and appear 
dark brown when the flowers open. With more severe infection, some 
of the pistils are also attacked. When these flowers first open, the 
anthers are dark brown, and a portion of the center (or pistilate area) 
of the particular flower appears smooth and devoid of pistils. In still 
other flowers, all anthers and pistils are destroyed before the buds 
open. The entire centers of these flowers are bltck (Fig. 27) and 
resemble freeze da.mage.

DISEASE DEVELOPMENT.-Infection occurs before or shortly 
after flower buds emerge from the crown and ceases soon after the 
buds open. Destruction of the anthers results in destruction of pollen;
however, flowers in which only anther destruction occurs can produce 
normal fruit after fertilization by pollen from healthy flowers. Flow
ers with pi 'til damage produce fruit with varying degrees of deform
ity depending on the numbei of pistils that are destroyed. The pres
ence of deformed fruit is not diagncstic of this disease because many 
-'.her factors also cause fruit deformity. 

Buds in which pistil damage has occurred can usually be detected a 
few days before they open. As these buds swell and the petals become 
visible, tan lesions can be found on the petals, or mv.ch of the visible 
petal area has a pink color. The causal fungus can be isolated readilyfrom unopened buds, but only rarely from infected flowers after they 

have opened. 

DISEASE.-Brown Cap 
CAUSE.-Varies 
SYMPTOMS.-When the green calyx (or cap) of a fruit is killed by 

any agent, it becomes dry, shriveled, and un:-.tractive (Fig. 28). 



DISEASE DEVELOPMENT.-Brown cap is not a fruit rot, but it isli't,'(d he, e bc:';,,se it affect, tlie marketability of thle fruit. All theorganisms which cause leaf spot and many ofthose which cause fruit 
rots can cause brown cap. In addition to these, undetermined environ-
mental conditions can cause death of the caps and subsequent de-
velopmcnt of brownan p. 

CONTROL OF FRUIT DISEASES-Every effort should be made 
to pOFevent fruit dseases rather than to try control them after e 

topieenieaesrthrthnfut otr L onrl he ftrtheyoccur. A pplications of approved fungicides at 3- or 4-day intervals 
beginning at the time flower buds are first seen and continuing
throughout the seascn will usually prevent most fruit diseases from 
becoming serious. t is especially important to adhere as nearly as 
possible to the spray schedule during rainy or foggy weather, 

Colletotrichum and Dendrophoma fruit rots are primari;y diseases
of ripe fruit, although they will affect green fruit in severe cases. 
Thus,'a schedule of short harvest intervals '3 or 4 days) to prevent a 
build up oaoverripe fruit in the field is a valuable aid in controlling
these rots. These rots are extrenely difficult to control if they reach 
moderate or severe levels. At times in severe cases, it may be more 
practical to pick offand discard all ripe and pink fruit and then apply
fungicides at 2-day intervals for 8 to 10 days rather than to try to 
control these two diseases by fungicides alone. 

Since powdery mildew is erratic in occurrence, regular applica-
tions of fungicides effective for its control are not needed. However, 
fields must be inspected frequently for the disease during the fall and 
%inter to prevent it from becoming severe before it is noticed. Fungi-
cides that are specifically approved for control of powder-y mildew 
should be applied as soon as the disea_ is noticed 

Anther and Pistil blight is favored by wet conditions. Precautions 
should be taken to insure that plants are not set too deeply. Plants 
should be spaced widely enough on the beds to allow air circulation, 
This will facilitate drying of foliage and buds after th2 plants have 
grown. Fungicides applied on a 3- to 4-day schedule are especially 
important. 

Fungicides will control brown cap if it is caused by any of the fungal
pathogens. !f it is caused by the bacterium that causes angular leaf 
spot, or by weather conditions, there are no presently known means 
of control. 

VIRUS DISEASES 
There are several known virus diseases of strawberry plants, but 

most of them do not cause definite leaf symptoms in commercial 
cultivars. Viruses generally cause reduced plant vigor, reduced run
ner production, and reduced fruit yield, although in some cases in 
which plants are infected by a single virus, there is little measurable 
effect. Combinations of two or more viruses in the same plant cause 
much greater effects. Strawberrysesgreaterae ef og nia b e rry mmottleo virus o onee ofoft thle fewrry 
viruses that cause recognizable symptoms in commercial strawberry
cultivars. Since strawberry mottle is the only virus disease that has 
definitely been found in Florida, only the mottle disease will be 
described in this bulletin. 

mu ec ms in c is h e 

DISEASE.-Mottle 
CAUSE.-Strawberry Mu,,tle Virus 
SYMPTOMS.-Severely affected plants produce several to many

small crown-buds. Leaves produced by these buds are small and have 
very short stems. Individual leaflets are slightly deformed and have 
yellow margins (Fig. 29). Less severely affected plants produce a 
single central bud. The first 2 to 5 leaves that are produced are nearly 5 
normal in size and appearance. All subsequently produced leaves are 
small, ard the leaflets are slightly deformed and have yellow margins
(Fig. 30). The root systems of plants affected by mottle virus are much 
smalier than are those of healthy plants.

DISEAtSE DEVELOPMENT.-Mottle disease is noticed only in 
the fruit production field in Florida. To date it has not been found in 
any plants that have been grown in Florida nurseries. It has been 
found only in plants that have been grown in other states and which 
were then transplanted into fruit production fields in Florida. The 
disease is first noticed 2 to 4 weeks after the plants have become 
established in the fruit production field and have begun to produce 
new foliage. Severely affected plants (those that produce many
crown-buds) do not produce fruit at any time during the season. Less 
severely affected plants produce only a few very small fruits. Mottle 
virus apparently does not spread in fruit production fields in Florida. 

Strawberry plants become infe*cted by viruses when certain species
of aphids or leaf hoppers feed on them after feeding on strawberry or 

other plant hosts that are infected. When a strawberry plant becomes 
infected by a virus, all daughter plants produced by that particular 
plant are also infected. 

CONTROL.-The only means of controlling strawberry virus dis
ear , is the use of plants certified virus-free. Cultivars are freed of 



viruses by meristem culturing. Leaflets of each nieristein-cultured 
pla lt ane il'tii t; indicator plants which show symptoms ofparticu-
lar virus,_-s that may be prient. Tle meristein-cultured plants that 
index free of all kno%n viruses are used for further propagation. 
I)uring the first generations after meristeming, insecticides are ap-
plied frequently in the nurserv to control the insect vectors ofviruses. 
Whenever possible, the first generations of virus-free stocks are 
grown in screenhouses Or in areas where the(. v',ctors do n1ot occur, 

NONINFL2CTIOUS DISEASES 

Noninfectious disease.- are those that arve" calused by agents other 
than living organisms. The causes of many of these diseases have not 
be,-n determined. Although nut rient deficiencies are often considered 
as noninfectious diseases, they will not be covered in this bulletin. 

DISEASE.-Albino Fruit 
CAUSE -Unknown 
SYMPT)MS.-Fruits that are mildly affected have a slightly 

lighter than normal color on the shoulders near the caps (Fig. 31). 
These fruits are slightly softer than normal and are more easily 
damaged by handling during harvesting, shipping, and marketing. 
Moderately affected fruits are a light orange color, soft, and have poor 
flavor. Severely affected fruits are a very light orange color, are very 
soft, and taste very sour, as ir they were fermented. Usually when 
albinism is ioderate to severe, many of the fruits are catfaced (the 
tip fails to develop and turns black, resulting in small, knotty fruits). 
When a hand lens is used to inspect the light-colored area of a fruit 
affected by albinism, tiny, glistening, transparent structures that 
appear much like grains of sugar are seen under the epidermis. 

DISEASE I)EVEIOPNIENT -The albino fruit problem can occur 
at any time during the harvest season, but is most likely to occur 
when the heavy spring flush of fruit begins to ripen in March. It is 
usually nore prevalent and more severe in fields that have a very 
heavy fruit set. Albinism may occur throughout a particular field, or 
only in certain areas of the field. Albinism often seems to be associ
ated with the use of excessively high rates of fertilizer. 

CONTROL-There are no definite control measures for this dis-
ease. In several cases in which albinism had been a problem for 
particular growers for several years, it was no longer a problem after 
nitrogen and potassium rates were reduced to about 200 pounds of 
each per acre. Ilowever, an as-ciation between albinism and exces-
sive fertidity has not been proven experimentally. 

DISEASE.-Weather Burn 
CAUSE.-Climatic Conditions 
SYMlPTOMIS.-Bronze or light tan are-s occur on part or all of the 

upper sides of ripe fruits iFig. 32). 
DISEASE DEVELOPMENT.-Weather burn generally occurs 

when there is a sudden change to hot weather after a prolonged 
period of relatively cool weather. These weather changes generally 
occur in March or early April. Weather burn is often mistaken for 
spray burn, but when it occurs, it is found in fields scattered through
out the area regardless of what pesticides are being used in any 
particular field. It is generally a problem for only a short time and 
disappears from all fields in tle area at the same time. 

CONTROL.-There is no known control for this disease. 

DISEASE.-Sunscald 
CAUSE.-Climatic Conditions 
SYMPTOMS.-Large, opaque, puffy blisters thai appear to be 

filled with fluid develop on the upper sides of fruits that are exposed to 
the sun. These blisters lock much like burn blisters on human skin. 
The blisters subside within 1 or 2 days. The affected areas are then 
slightly sunken arid water-soaked, as if they had been scalded with 
hot water (Fig. 33). 

DISEASE DEVELOPIENT.-Sunscald occurs when the days be
come hot in the spring. It is usually more severe and more widespread 
after a sudden change from cool to hot weather. It is also more severe 
if the soil becomes dry enough to cause wilting of the plants. When 
rows are oriented east aid west, sunscald is much more severe on 
fruits that hang over the south side of the row. 

CONTROL.-Sunscald can be prevented or, at least, greatly de
creased by maintaining adequate moisture levels in the beds and by 
using overhead iri igation during the hotter part of the afternoon. It 
has been thought for years that overhead irrigation during the hotter 
part of the day increases sunscald. However, observations at the 
Agricultural Research Center at Dover, Florida indicate that this 
decreases or prevents sunscald. 

DISEASE.-Fasciation (Cockscomb) 
CAUSE.-Unknown 
SYMIPTOMS.-In the most typical type of fasciation, l'rge, flat 

fruits shaped like fans or cockscombs are formed (Fig. 34). In a less 
typical fasciation, fruits may have two or more points protruding 
outward in different directions. 

DISEASE DEVELOPMENT.-Fasciation is initiated as the flower 



buds begin !o form within the crown othe plant when two or more 
flowers and sLems become fused. When the flowers open, they appear 
to be very large single flowers on single stems, but close inspection 
reveals the fu.ied stems. There is much variation in susceptibility to 
fasciation among cultivars. Fasciation is severe in some cultivars 
during some years but practically never present in other cultivars. 

()NTR()I. -The only known means of controlling this disease is 
the use of cultivars that are not prone L,,fasciation. 

DISEASE.-Tip Burn 
(AUSE.-Unknown (semetimes excess fertilizer) 
SYMITOMS -The tips of young unfolding leaves die and turn 

brown to nearly black. As these leaves continue to expand, they are 
irregularly shaped and puckered (Fig. 35). Fruit calyces (caps) are 
sometimes affected (Fig. 36). This can vary from nearly unnoticable 
browning of the extreme tips of the sepals to browning of entire 
calyces. Sepals are the narrow, pointed green structures that make 
up the calyx (fruit cap) 

DISEASE DEVELOPMENT.-Tip burn is usually seen only dur-
ing the fafl in Florida, although occasionally it occurs during the 
winter or spring It oftlen occurs on the first one or two leaves that 
emerge a'ter transplanting. Leaf tip burn is most noticable when it 
occurs on plants that have made considerable growth. The tip-burned 
leaves in the centers of the plants then contrast sharpiy with healthy 
older leaves. Although affected leaves are permanently disfigured, 
the plants always recover. Usually only one or two leaves per p!ant 
are affected. 

Tip burn can be caused bv a deficiency of boron or calcium. Since 
other symptoms of boron deficiency, such as yellowing of leaf mar-
gins, mottling of leaves, and leaf distortion are not present when tip 
but n occurs in Florida, boron deficiency probably is not the cause of 
the disease here. Calcium deficiency would not seem to be the cause, 
because calcium levels are quite high in most fields in Florida in 
which strawberries have been grown for a few years Boron cal-or 
cium can become unavailable to plants under certain conditions. It is 
also possible that under certain conditions the plants may be unable 
to absurb one of these elements. In either case, if these conditions 
existed for a sufficiently short time, then tip lLirn cimld occur on only 
one or two leaves, and other deficiency svmptoms ,voldnot occur or 
would not lie noticed, 

Although the cause oftip burn usually is not definitely kno'n. it is 
sometimes caused by high fertilizer salt concentrations in the s il. 
This usually occurs after the plants are well established when !ess 

water is being applied through irrigation. The soil then begins to dry 
slightly, and the soil solution (water plus fertilizer salts) becomes 
more concentrated. If the solution becomes sufficiently concentrated, 
it causes tissue damage after it is absorbed by the plants. This 
damage often occurs first as tip burn of unfolding leaves and of sepals 
if flower buds have emerged from the crown (Fig. ,36. If the soil 
continues drying, burn of leaf margins (typical fertilizer burni usu
ally occurs one to two weeks after the onset of tip burn. All cases of 
calyx tip burn that we have seen have been associated with exces
sively high fertilizer salt levels in the soil. 

CONTROL.-No controls are known for tip burn that is caused by 
factors other than excessive fertility. These plants recover without 
treatment. Tip burn caused by excessive fertility is controlled by 
applying sufficient irrigation to lower the concentration of fertilizer 
salts around the roots of the plants. 

DISEASE.-Catface 
CAUSE.-Varies (often unknown) 
SYMPTOMS.-Catface denotes fruits that are furrowed and 

gnarled. Dark brown to nearly black areas where the seeds are 
crowded closely together often occur on the tips Fig. 37) and some
times on the sides of catfaced fruits. 

DISEASE DEVELOPMENT.-The normal development of a 
strawberry fruit is dependent upon development of nany viable seeds 
which must be spaced Uniformly around the fruit To produce viable 
seeds, pollination (transfer of pollen from the stamens to the stigmas) 
and fertilization (the union of male and female sex cells in the ovule) 
must take place. Any factors which contribute to incomplete pollina
tion or fertilization may cause catfacing. Some ofthe known causes of 
catfacing in Florida are lygus bug injury', anther and pistil blight, 
albinism, and freeze injury. 

Some factors which may contribute to incomplete pollination are 
lack of viable pollen at certain seasons, insufficient distribution of 
pollen by wind or insects, and undetermined environmental factors. 
Catfacing often becomes most severe in Florida after prolonged 
periods of cold weather, during which time large amounts of water 
have been applied by sprinkler irrigation for freeze protection. 
However, it generally does not occur ,i the fruits that mature from 
the flowers or buds that are present during the periods of cold 
weather. It usually occurs in the fruits that begin to mature 6 to 8 
weeks after the cold period. Also, catfacing usually is severe only in 
those fields which produce a very large crop of fruit in response to the 
prolonged cold weather. Thus, catfacing which occurs after prolonged 



periods ,f cold weather is usually caused by the effect of the low 
temperatures on the plants as the flowers are being initiated or 
during the early stages of flower development, rather than by in-
terference with pollination by the irrigation for freeze protection. The 
nature of the effect of the prolonged periods of low temperature which 
cause the catfacing in these cases is not known, 

When plants are flowering profusely, and periods of several con-
secutive days of rainy weather occur, or the plants are irrigated for 
freeze protection for long periods during several consecultive nights, 
some catfacing may occur. ltowever, severe catfacing seldom can be 
correlated with either of these conditions. 

CONTIROL.-Catfacing caused by lygus bugs can be prevented by 
inspecting for the insects during flowering periods and controlling 
the insects if they are found. Catfacing cauEed by anther and pistil 
blight probably can be controlled by applying fungicides at 3- to 4-day 
intervals beginning about the time the first flower buds begin to 
emerge from the crowns in a particular field. There are no known 
measures for control of catfacing caused by factors other than lygus 
bugs and anther and pistil blight. 

DISEASE.--Proliferation 
CA USE.-Environmental 
SYMP'TOMS.-Pro!iferation is the development of leaves and 

small plants on flower:- or fruit (Fig. 38). 
DISEASE DEVELOPME : L'.-When proliferation occurs in a 

flower before the fruit has begun to form, usually the entire center (or 
pistillate) portion of the flower is obscured by the many tiny leaves 
that develop. When proliferi-tion occurs after the fruit begins to 
develop, it may vary from one or a few tiny plantlets to almost 
complete coverage of the fruit. 

When the proliferated plantlets are scattered on a fruit, it appears 
that the seeds have germinated. However, each plantlet is actually 
attached to the fruit at the same point that the seed is attached. The 
plantlets are formed by cells within the vascular strand that carries 
nutrients to each seed. 

In soe. areas, proliferation can be caused by the aster yellows 
spiroplasni and by the ir-een petal noicopiasm -like organism. tlow-
ever, in Florida it appears to be caused by a change from low or 
moderate temperature to high temperature at a critical time(during 
the initiation or development of the flower bud vithin the crovn. 
When plants of susceptible cultivars are grown in norheirn a reas, 
flower buds may be initiated in response to low temperatures or short 
days during September and early October before the plants are dug. 

When the plants are dug during the critical peiiod of flower bud 
initiation and planted into fruit production fields in Florida in early 
October, proliferation is likely to occur in the first flush of fruit in 
November and early December. In some cases, proliferatior is severe 
in northern-grown plants that are set within 3 (r. dlays after arrival 
in Florida, but much less severe in plants from the same shipment 
that are kept under refrigeration for 8 to 1 days before Setting 
There usually is little or no proliferation in the fall flush of fruits in 
plants that are dug from northern nurseries after aipprkxirnately 
October 10 or in plants that are grown in nurss:,ies in the soothern 
United States. !lowever, proliferation may ricur in later flushes of 
fruit from these plants. In susceptible cultivars, proliferation can 
occur at any time of year. 

CONTROL.-Proliferation in the first flush of fruit in the fall can 
be controlled by using plants grown in southern nurseries, and by 
digging plants from northern nurseries after approximately October 
10. Presently, the only known control for proliferation throughout 
theyear is the use ofcultivars that are not prone to this malady. Some 
cultivars are prone to proliferation, while others rarely or never show 
proliferation. 

DISEASE.-Yellow Leaf and Whitr Streak 
CAUSE.-Unknown 
SYMPTOIS.-Entire leaves or leaflets are very light yellow or 

white, or yellow or white areas occur on individual leaflets (Fig. 39). 
These areas may occur in the form of streaks, or as areas of various 
size and shape on individual leaflets. 

DISEASE DEVELOPMENT.-This disease is first noticed as new 
leaves emerge from the crowns after plants are set in the fruit 
production field. In a specific year, it usually occurs only in plants 
from a particular nursery, and only a very low percentage of the 
plants from that nursery are affected. Occasionally most plants in a 
particular fruit production field are affected to some degree when all 
plants in the field come from the same nursery. 

Usually anlv two or three of the first fix e or six leaves pr oduced hy 
an individual phint after it is established in the fruit production field 
exhibit vellov leaf or '.i0 teostreak or a combination of the two 
GenerallyailI suIsequently produced haves area normal green color. 
These plants grow nv.mrally and appea r to "recover" as the normal 
foliage obscures the a ftected leaves, or as the affected areas drv and 
disinteg.ate. IHowever, some plants produce a few affected leafle-ts 
any time a new flush of foliage is produce'd during the fruiti ng season. 
In some cases, the first flur or five leaves produced by a very low 



percentagi, of the plants are entirely yellow or white. These plants 
usually die, apparently because the extreme lack ofchlorophyl in the 
leaves causes them t6 be unable to synthesize stfficient food. 

Although the exact causes of yellow leaf and white streak are not 
known, they may be caused by theJune yellows disease or by genetic 
mutation in vegetative cells of an occasional stock plant. June yel-
lows is a disorder that occurs commonly in strawberry cultivars or 
clones that have Blakemore, Htoward 17 (Premier), or Auchincruive 
Climax in their ancestry and is apparently of genetic origin. The 
disease often does not occur in a cultivar until several years after it 
has been developed. It then may appear in all stocks of the cultivar 
over a period of a few yeara and may result in complete abandonment 
of the cultivar. 

If' the disease is caused by mutations in vegetative cells and the 
affected plants are used for propagation, then all runners produced by 
these plants may be affected. If these runners are then used for 
further propagation, the percentage ef affected plants will increase 
with each g,2neration unless they can be rogued out cf the nursery. 

It is not known whether this disease, as it occurs in Florida, has any 
effect on per acre yields of fruit. Yie!ds from individual plants that 
are affected severely en;;ugh to be killed or stunted obviously would 
be greatly reduced, However, the percentage of affected plants in a 
field is 'usually so low that there probably would be no effect on 
overall yield. 

CONTRO.-The only known control for this disease is to avoid 
using plants that have exhibited symptoms for further plant prop-
agation. Frequent inspections of the nursery and destruction of any 
plants that show symptoms would also aid in control. However, in 

Oime cultivars and breeding lines, symptoms apparently do not de-
velop in summer nurseries in Florida. 

NEMATODES 
Plant parasitic nematodes are microscopic roundworms that live in 

the soil and attack plants. Several nematodes known to parasitize 
strawberries are found in Florida's sandy soils (Belonzolaimus, 
Meloidogyne, Aphelencholides, Paratrichodorus,Tvlenchorhynchus, 
Xiphinerna, Pratylenchus,Longidorus, Criconenzoidtes). Because of 
routine soil fumigation, nemnatodes are seldom a problem in Florida 
strawberries except when infested plants are set or when nematodes 
are carried into the nursery on equipment or in drainage water; 
however, three important nematodes occasionally affect production 
of nursery plants and reduce fruit yields. 

COMMON NAME.-Sting nematode 
SCIENTIFIC NAME--Belonolaimus longicaudatusRau 
SYMPTOMS.-Root development is restricted by feeding of the 

nematode on young roots. In cases ofsevere infestation, especially in 
the nursery, many plants form a tight mat of roots 2 to 3 inches (5 to 
7.5 cm) in diameter with no roots penetrating deeply into the soil 
(Fig. 40). Since a restricted root system does not forage in a large 
volume of soil, the foliar symptoms of nematode infestation of the 
roots are wilting (due to water deficit in the plants rather than in the 
soil), nutrient deficiencies of nitrogen, manganese and'or iron (due to 
inefficiency of debilitated root tips, depletion of nutrients in the 
severely restricted root zone, and isolation of the roots from any 
banded fertilizer). Plants remain stunted, become dry and dull, and 
e ventually may die. Heavy infestations at transplanting in nursery 
or fruiting field result in tight mats of roots compcsed essentially of 
the roots which accompanied the transplant. New root initials gener
ally are killed by heavy infestations of the nematode, a symptom 
reminiscent of fertilizer salt burn. 

Light infestations at transplanting or the developing populations 
encountered late in the season following fumigation have a less 
drastic effect on rooL volume. Since root development exceeds or at 
least keeps pace with the damage caused at fewer feeding sites, 
sympiomsexhibited by both root and plant tops may be less apparent. 

DISEASE DEVELOPMENT.-The sting nematode is a nmigratory, 
external root parasite. It does not enter roots, but feeds from the 
outside by means of a stylet through which it sucks the juices from 
the tissues of the very small roots and root tips. Withdrawing juices 
or injecting toxins into the tissue causes death of roots or at least 
inactivation of the growing tips. Affected plants soon have no feeder 
roots, only brushes of "rat-tail", coarse roots. 

COMMON NAME.-Root-Knot 
SCIENTIFIC NAME.-Afeloidogyne hapla Chit-wood 
This nematode generally appears on nursery plants from more 

northern states; however, either this or a new strain of the Northern 
root-knot nematode has adapted to the environmenta! conditions of 
central Florida. 

SYMPTOMS.-Root-knot nematodes, as the name implies, cause 
swollen areas (galls) on the rots of infected plants. The galls range 
from /i6 to 'As inch 1.6 to : 2 inm) in diameter (Fig. 41); they may 
occur as spherical swellings or as elongate, convoluted tumors which 
result from multiple infections. Characteristic of the Northern root
knot nematode are the secondary roots which eminate from the gall 



itself When plants become severely infested, they become unthrifty 
and may eventually die. 

DISEASE DEVELOPMENT.-When juvenile root-knot niema-
todes enter strawberry plant roots and remain sedentary to maturity, 
thev cause characteristic root galls or knots involving the entire -not 
volume in tile area of invasion. This reaction of the plant to nematode 
invasion differs markedly from the reaction to infection of legumi-
nous roots by nitrifying bacteria wherein nodules or knots formed on 
roots are easily removed from the surface without destroying the 
integrity of the root. Subsequent generations of the nematode, pro-
duced each 25 to 40 days depending on soil temperature and mois
ture, may result in elongate, spindle-shaped galls containing several 
life stages. 

The amount of yield loss is dependent not only on the severity of 
nematode attack, but also on the range of additional stress the plant 
encounters from other factors such as root-infecting fungi, and in-
appropriate levels of nutrients, water, and temperature. 

COMMON NAME.-Bud or summer crimp nematode 
SCIENTIFIC NAME.-Aphelenchoides bessevi (Ritzema Bo,. 

Chri:a;tie 
SYMPTIOMS.-Leaves are crinkled and dark green, often with 

reddish coloration in the veins and around the edges of the leaflets, 
Some leaflets may he narrow and elongat_ with much distorted 
mid-ribs, 

DISEASE DEVELOPMENT.-This nematode lives as an ecto-
parasite in the a!r spaces in the leafbuds. P feeds by puncturing the 
young tissues with its stylet and extracting the plant juices. The 
salivary secretions which it injects into the young growing parts 
cause them to develop abnormally. 

C(ONTIR)L OF NEMATODES-All soil in which strawberries are 
to be planted shoulld be treated with an approved nematicide or soil 
fumigant. Cultivaticn of the area should begin 6 to 8 weeks before 
treatment to ensure that all plant debris is well decaved before the 
nematicide or fumigant is applied. The soil should be damp. but not 
excessively wet, for at least two weeks prior to treatment and at tile 
time of treatment. Since strawberries are in the field 6 to 7 months, 
label instructions must be carefully followed tohltain maxinimum crop 
protection during the long growi :g season, 

In the fruit production field, only the row area needs to be treated. 
in the n rserv, the entire area niust be treated, and every possible 
effort .-hould b- made to avoid cor:tamiiat ion from nontreated soil or 
drainage water. Although roots in fruiting fields ma be protected 

from gross contaminition by the full-bed plastic aoolch, nurseries are 
particularly vulnerable to contamination. bitching or construct ion of 
plastic covered beds along the high side of the nursery may reduce 
flooding problems. 

Only nematode-free plants should he used. This is es;;ciillV ir
portant in the nursery. If plants with even light infestat ions of 
nematodes are set in the nursery, the nematodes will reproduce 
rapidly, and many Or all the daightt r plants will become inkFectd. 

MITES AND INSECTS 

Mites and insects are animals that comprise portions oftile larger 
group, arthropods. Numerous arthropods are normally associated 
with strawberry crops. Some are economical ly daniagi ng to st rawber
ries and will be discussed individualiy in this bulletin. Other arthro
pods, such as Collembola, saprophytic mites, and certain beetles, may 
serve to decompose dead plant material, aerate the soil, or provide 
food sources to predators when a pest arthropod fond source is not 
available, but otherwise mav have little economic relationship to the 
crop. 

A non-pest group ofarthropods normally associated with strawber
ry crops is the group of beneficial parasites and predators. This group 
in Florida strawberries includes an important predatory mite Ifhv
toseiulus rnacropilis(Banks)), an earwig (La bidoraripariI Pallasn, 
wolf spiders (including Pardosa minl'is I lentzfl, jumping spiders, 
big-eyed bugs (Geocorisspp.), ants, carabid beetles, syrphid flies, and 
numerous parasitic wasps. These arthropods, living in strawherry 
fields, survive principal.y or entirely on other arthropods, including 
those that would damage the crop. Efforts to conserve this beneficial 
group through integrated pest management (1PM) pratices, includ
ing wise use of pesticides, are important to successful >traiwhrrv 
production..' 

This sectionofthdbtrlietin discusses the important arthropd pests 
that ma' be found in Florida strawberries produced through cur
rently accepted systems. Components of those systems which have 
major influence on pest arthropods status are fumigation of beds in 
the fruiting field and hboadcast funigation in the nursery, Use of 
plastic mulch to cover beds in the fruiting field, use of fruiting plants 
for one season only, and tinl ing of fruit production for witer and 
early spring harvests. ('hanges in strawberry production systems 
may bring about changes in tile pest status of arthropods. 

The arthropods discussed are presented in four groups: mites, in
sects that may prodtace their damage primarily by feeding on leaves. 



in~ect5 thal feed on fruit.and fiowers, and insects that feed on straw-
berry ro-,is or crcwns. For each arthropod presented, a description of 
its arpearance, the development of the probiem, and control methods 
will he discussed. 

IdTE s5. 
COMMON NAME.-Twospotted spider mite-
SCIENTIFIC NAME.-Tetrarychu5 articoe Koch 
DESCRIPTION-The twospotted spid.: mite (Fia 42) is about the 

size of a pcncii point. Walking forms have three or four pairs of legs 
(-he number depends on the mite's developmental stage). This mite is 
usually greenish yellow, although many members of a population 
may be purplish red during or following cold weather. A prominent 
dark area is usually present on each lateral side of the abdomen. 

DEVELOPMENT OF THE FROBLEM.-Spider mite populat;ons 
do not usual!v become sufficiently dense to cause damage in winter 
and summer nurseries in Florida. Plants grown in nurseries outside 
Florida are more likely to be infested with spider mites when planted 
in fruiting beds than are locally grown plants. When infested plants 
are set in fruiting beds, spider mite damage can appear as early as 
NcvemL~r. Mitea do not fly, but adults produce strands of silk thai 
can he blow:- by the wind to tarry the mites in 3 process called 
"ballooning." Mites can infest a strawberry field after plants ire set 
by ballooning from another host such as veedz on ditch banks or farm 
perimeters. 

Mites generally remain below dsnaging levels inthe fruiting field 
until warm spring weather arrives. At that time, less than five days 
is required for mites to complete their life cycles. Short life cycles in 
warm weather and the ability of females to p.oduce many eggs 
iequire that the fields be inspected twice weekly during this time. 

A hand lens should be used to locate the mit- •on the undersides of 
the older leaves. Unthrifly leaves (mottled, chlorotic, russety or p'Ir-
tially red) (Fig. 43) or rus.;ety berries may indicate that spicier mites 
atl present. Dense populations of spider mites on lea'es can reduce 
the ability of th- plant to grow and to produce fruit.. Under extreme 
condition,, spider mites can feed on blooms and the clevelop:-Ig fruit, 
reducing fruit size and quality. 

The tw,,sp.,tted spider mite is the mo;s, frequently encountered 
arthropod pest of strawberries in Fl.)rida. Most growers must take 
measures to control this pest each year in fruit production fields, 

CONTROL.--
1. Set mite-free strao-herry plants. 

2. Maintain the strawberry field and iLs environs free of weeds 
that could be hosts. 

3. Conserve naturally occurring predatory mites by eliminating 
unneeded insecticide or miticide applications. 

4. Scout fields and apply rcccmmended miticides only after mites 
are found. 

Ensure that miticides used reach the undersides of the lower 
leaves where mites live. 

COMMON NAME.-Cyclamen mite 
SCIENTIFiC NAME.-Stenotarsonenmus pallidus (P inks) 
DESCRIPTION.-Eggs, !arvae, and adult females are the forms 

most frequently observed. All forms are so small that they are only 
faintly visible without optical magnification. Eggs are about half as 
large as adult females; they are oval and opaque white. Several eggs 
may be found together. Mobile larvae and non-mobile nympns are 
opaque white, while adult females are lIght brown, about l/oo inch 
(0.25 mm) long, and about half as wide. 

DEVELOPMENT OF THE PROBLEM.-Damage to strawberries 
in Flnrida develops from setting of infested plants. In infested nurs
eries, mother plants are usually Y-9re infested than are daughter 
plants and should not be set ir. - fruiting field. The cyclamen mite 
moves along runners to coloni-e new plants and feeds on strawberry 
crowns, flovers, and fruit in addition to leaves. Bees, other insects, 
birds, field workers, or machinery can move cyc!amer, mites amonji 
fields. 

Leaves of colonized plants are small, chlorotic, and wrinkled, v%,ith 
short petioles (Fig. 44). Runners may have tiny thorns (Fig 45) 
rather than a smooth texture. Infested plants may also have dry, 
brown flowers, russety fruits arid poorly developed root systems. 

Cyclamen mite-s had not been an economic prob!em in Florida's 
strawberries un;.il the 1982-83 season. In a few fields, this mite was 
Lhe most. d...jngiri arthropod pest in the Plant City area during that 
season. 

CONTROL.
1. Use inspected plants free efcyclamen mites. 
2. Use only first-year dau;hter plants. 
3. Inspect fields regularly tor outbreaks. 
4. Restrict movement of possibly contamiinted personnel and 

machinery out of infested sites and into noninfested -,ites. 
5. Provide the greatest separation in time and distance that is 

practical between infested f"ifiting fields and summer nurse. ies. This 
may require an agreement frurn managers of infested farms to de
stroy their completed crop as early as possible. 



6 Since the cyclamen mite has few weed hosts on which to survive 
th,, o-icrwpd ummer. eliiinate cultivated and noncultivated 
strawberry plants from the area of an infested farm to prevent rein-
festation in the following year. 

7. Inspect summer nurseries carefully after a season in which the 
cyclamen mite was present on strawberries in the community.

8. App!-' recommended miticides in large volumes of water per 

acre to ensure penetration into the bud. 

INSECTS ,RIARILYAFI'ECTING FOLIAGE 

COMMON NAME.-Fall armyworm 
SCIENTIFIC NAME.-Spodoptera fruqiperda (j. E. Smith) 
DESCRIPTION.-T~e fall armywcrm is cne of the several noctuid 

insects that may be present on strawberries. The adult stage is a 
moth which is usually less than !,'4 inch (19 mm) long and frequently 
brown or gray. Larvae arte up to 11 inches (38 mm) iorg. They are 
soft-bodied, brows caterpillars with faint longitudinal stripes. An 
impoitant distinguishing feature is the presence of a prominent, 
light colored, inverted "Y" on the head. 

DEVELOPMENT OF THE PROBLEM.-Since fall armyworm 
adults fly at night, they may not be noticed. Adults fly into straw-
berry fields or develop from pupae already inside the field from 
pre- ous immigrations. The adu!t female deposits its eggs in masses 
containing many eggs covered with "hairs" from the female. 

Fall armyworms occur in summer nurseries and in fruit nroduction 
fields. The larvae feed on strawberry leaves, especially the develop-
ing le:-'+es in the center of the plant. Cuitivated grassy crops such as 
sorghum are important hosts of the fall armyworm; thus this species 
may be more prevalent following or in close proximity to grassy 
crops 

CONTROL.--
1. Do not plant strawberries fo!lowiig or near crops that have been 

or currently are infested heavily with the fall armywormn. 
2. Scout the strawberries weekly, particulary during September 

'hrough early December. 
3. Apply recommended pesticides as required to ensure coverage 

in the area of developing leaves. 

COMMON NAME.-Southern arinyworm 
SCIENTIFIC NAME.-Spodoptera eridania(Cramer) 
DESCfUIVI'lON.--The southern armyworm is one of the noctu!ds 

described in general under "fall arrrzyworm." L.rrval southern army
worms are marked with purple triangles on their backs (Fig. 46); 
each lateral side has a f..int yellow, longitudinal stripe broken above 
the middle pair of true legs (near the head) by a dark, almost round 
spot. 

DEVELOPMIL-NT OF THE PROBLEM.-Southern armyworm in
festations occur in the manner of the general noctuids. Eggs are laid 

in masses in summer nurseries and fruiting fields but are without the 
dense covering of hair typical of the fall armyworm. As do the fall 
armyworms, these larvae feed on leaves and prefer those developing 
in the bud. Although the southern armyworm is a pest of many crops 
in the :;*.rawberry growing regions of Florida, it rarely r,-aches eco
nomic levels in strawberries. 

CONTROL.
1. Scout strawberries weekly, pa'ticularly during September 

through early December. 
2. Apply recommended pesticides as required to ensure coverage 

in the area of developing leaves. Pesticides applied to control the 
more prevalent fall armyworm should also control the southern 
armyworm. 

COMMON NAME.-Cabbage looper 
SCIENTIFIC NAME.-Trichoplusia ni (llubner) 
DESCRIfViON.-The larval cabbage looper is a green caterpillar 

with white longitudinal stripes. This caterpillar is easily distin
guished from other caterpillars found on strawberries by the pire
sence of only three pairs of false legs on the rear hall of the abdomen 
rather than four or more pairs. This noctuid is usually smailer in 
cross section than are caterpillars ofsimilar length that may be found 
on strawberries. 

DEVELOPMENT OF THE PROBLEM.-Adult cabbage looper 
moths lay eggs singly on strawberry plants. Larvae developing on the 
strawberries may be found on outer leaves as frequently as on the 
central leaves. Cabbage loopers are not routinely found in strawber
ries grown in Florida, although they may occi from time to time. 

CONTROL-Cabbage loopers are usually controlled by insecti
cides appficd to control several other insects. Special applications for 
cabbage looper control are rarely required. 

COMMON NAME.-Granulate cutworm 
SCIENTIFIC NAME. -Felt,-a subterranca(Fabricius) 
DESCRIPTION.-Granulate cutworms are n,:ich like the other 

foliage feeding noctuids discussed. These caterpillars are brown with 



f:in! rhvrin markings (Fig. 47). Granulate cutworms curl into a 
('-shape when at rest or when disturbed. 

DEVELOPMENT OF TIlE PROBILEM.-Adult cutworms are 
small moths. The female lays eggs singly on strawberry leaves. When 
larvae are found, they are usually at rest on the plastic mulch under 
tme strawberry leaves. 

This species is usually found each season in winter and summer 
nurseries and in fruit production fields; however, granuilate cut-
worm, rarely cause economic damage. They occasionally cause sig-
nilicant damage in nurseries by eating from the central buds of 
plants, causing the plants to produce few runners. When these plants 
are transplanted, numerous side crowns develop and form plants 
with large masses of leaves that are smaller than normal. In fruit 
production fields, the'e plants produce small, late fruit and an overall 
low yield 

CONTROL.-Usually insecticides applied to control other insecte 
will also kill granulate cutworms. For that reason, and since densi-
ties are rarely high and each larva causes little damag, treatments 
applied specifically for the granulate cutworm are rarely necessary. 

COMMON NAME.-Tiger moth larvae, including woolly-
hear and saltmarsh caterpillars 

SCIENTIFIC NAME.-Arctiidae 
DESCRIPTION.-Tiger moth larvae are heavily clothed in long 

bhais" (Fig. 48) and niay appear larger than the noctuid caterpillars 
found in strawberries. They can be found in nurseries and fruit 
production fields. 

DEVELOPMENT OF THE PROBLEM.-Tiger moth caterpillars 
are frequently' abundant in weeds growing near strawberry fields. 
Cons.quently, these larvae may be rm-st numerous on border rows 
and near ditch banks. Adilt tiger moths iay their eggs in masses ofup 
to 100 egg. Vhen an egg mass has been laid on a strawberry plant, 
that and adjacent plants may be fully defoliated, 

(ONTROL.-Apjlied controls are rarely re2quired for this infre-
quent pest. 

1. Control weeds along ditch banks and field margins. 
Scout field portions near ditch banks and perimeters, then spot-

treat infested areas with recommended insecticides. 

COMMON NA ME. -Strawberry root aphid 
SCIENTIFIC NAME.-Aphis forbesi Weed 
DESCRIPTION.-Aphids in general are usually about Vi/f inch 

(1.6mri) long and slightly iess in width. They have two pipe-like 
projections extending from their posterior ends. Most are wingiess, 

but winged forms occur. The strawberry root aphid is bluish green. 
DEVELOPMENT OF THE PROBLEM.-In the late fall, winged 

adult aphids fly into strawberry fruiting fields where they come to 
rest on strawberry leaves. Winged adults produce female your.g that 
usually produce young without mating. The aphid life cycle is corn
pleted within a few days in warm weather; thus numbers of aphids 
can increase quickly. Under the cultural conditionsofstrawberries in 
Florida, the strawberry root aphid develops on leaves. It ir zests plant 
juices, and can devitalize the plant when present in large numbers. 
This aphid is found in low numbers every year on strawberries grown 
without pesticides in the Plant City area; it is rarely an important 
pest. 

CONTROL.-Scout fields weekly and apply ,-ecommended insecti
cides when populations w arrant. Insecticides applied to control other 
insects usually control the strawberry root aphid. 

INSECTS PRIMARILY AFFECTING
 
FRUITS AND FLOWERS
 

COMMON NAME.-Field cricket 
SCIENTIFIC NAME.-,r-,llUvs firmnts (Walker) and G. ruthens 

(Scudder)
 

DESCRIPTION.-Field crickets are the frequently encountered, 
dark brown insects with long legs and long antennae, mucil like the 
crickets sold for fish bait (Fig. 49). Males of this species rmy be noted 
in warm weather by their songs, a series of short chirps, from under 
the plastic mulch. Adult field crickets are winged. The young are 
wingless but otherwise simiiar to adults. 

DEVELOPMENT OF TIE PROBLEMI.-Soon after strawberr,' 
beds are covered with plastic mulch, fieid crickets crawl through 
planting holes in the plastic and hide in the protected environment 
on top of the soil bed. Adult females lay eggs there, and nymphs 
develop in the early spring. Adults and nymphs feed simila-ly. They 
occasionally may chew around strawberry crowns, but they inflict 
their most serious damage upon the fruit (Fig 50). Field crickets 
scrape seeds and some outer fruit tissue from hard fruit, rendering 
the strawberries unsaleable. 

This insect group has caused economic damage on some farms in 
the Plant City area in recent years. The damiage has been attrihuted 
mistakenly to seed-crack ing birds. The most serieas damage occurs 
two to five months after beds are covered with muilch. 

CONTROL.
1. Apply residual insecticides to the plant Led before plastic mulch 

is installed. 
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2 Scout fic!ds when strawberries are present. Piles of cracked 
s,r(. ard smuall i',q pellets under damaged, hard strawberries indi-
Late the presence of this insect, 

3. Apply recommended insecticides to plants upon which crickets 
may later feed. Approved cricket baits in row middles should reduce 
cricket numbers considerably. 

4 Apply insecticides to ditch banks and field margins that may
harbor crickets. 

COMMON NAME.-Flower thrips
SCIENTIFIC NAME.-Frankliniellacephalica (Crawford) 
DESCRIPTION.-FIlower thrips in strawberries are usually yei-

low. They aro 1,2o inch (1.3 mm) long and much more narrow than 
long. Adult thrips have wings while nymphal thrips do not. 

DEVELOPMENT OF THE PROBLEM .- Thrips invade straw-
berry fields from blooming citrus, clover, and wild flowers. Although
thrips are not strong fliers, winds aid their movement into flowering 
strawberry fields. Thrips rasp the portions of the strawberry flower 
that develop into fruit, causing it to develop poorly. Damaged green 
fruits may become bronze or grayish (Fig. 51), and very fine shallow 
cracks may develop in their surfaces. As these fruits ripen, they 
remain dull in appearance. Thrips damage can easily be mistaken for 
damage caused by powdery mildew or by spray burn. This insect 
occurs on every farm in cvery year and may require control mea-
sures. 

CONTROL.-
1 Scout fields at least once a week when strawberries are in 

bloom. This i- particularly important in the late winter and early 
spring when thrips activity is at its peak. Thrips may be detected by 
thumping opened flowers onto the observer's hand or by blowing 
lightly into the flowers. A magnifying lens may be required to see the 
insect. 

2. Apply recommended pesticides when populations warrant. 

('OMMON NAME.-Plant bugs, including the tarnished 
plant bug. 

SCIENTIFIC NAME.-Taylorilyqus palliduhis (Blanchard) and 
Lyqus lintolaris (Palisot de Beauvois) 

l)ESCRITI YON -Plant bugs are usually brown, grayish brown, or 
green (Fig. 52). They are about i/4 inch (6.4 mm) long and about half 
as wide. Since they are true bugs, they have sucking mouth parts, 
and 'heirforewingsare hard at thebasal halfand membranousat the 
distal half. Immature plant bugs (nymphs) look like adults but do not 
have wings 

DEVELOPMENT OF THE PROBLEM.-Plant bug adults can 
enter a strawberry field and cause economic damage at any time that 
strawberry flowers or very small fruit are present. Adults may repro
duce within the field, resulting in the presence of nymphs. Both 
nymphs and adults feed by inserting their sucking mouthparts into 
flowers or small fruit, causing the fruit to develop with a catface. 

CONTROL.
1. Scout fields weekly during the blooming period. 
2. Apply recommended insecticides when populations warrant. 

COMMON NAME.--Sap beetle 
SCIENTIFIC NAME. -Nitidulidae 
DESCRIPTION.-Sap beetle adults found on strawberries are 

usually '/s inch (3.2 mm) to 1/4 inch (6.4 mm) long and brown or tan. 
Their larvae are about the same size as the adults, but are soft and 
white and may have lateral projections on abdominal segments. 
These are the same beetles found in citrus fruits that have fallen from 
trees and rotted. 

DEVELOPMENT OF THE PROBLEM.-Sap beetle adults are 
attracted to damaged or overripe strawberries fermenting in the 
field. Adults feed on and lay their eggs in the deteriorated fruit. The 
eggs hatch, and larvae develop also to feed the:-e and in nearby
overripe or damaged fruit. Sap beetles do not normally damage a 
sound strawberry. Sap beetles can be present at any time that over
ripe fruits are present; however, the beetles become most numerous 
in warm weather and when large numbers of fruits have been aban
doned in fields. 

Sap beetles are not usually econornically important in fresh mar
ket strawberries. Iowever, when overripe fruits are harvested for 
processing, sap beetles may infest the fruit and render the crop 
unmarketable. 

CONTROL.
1 Maintain sound fruit through good disease and insect control 

practices and through preventing damage from birds. 
2. Pick fruits before they become overripe. 
3. Remove all damaged or overripe fruit from the field, particu

larly in warm weather. 
4. Do not coase picking from -)rtions ofa field while continuing to 

harvest from other portions. 
5. Scout fields for the presence of sap beetles or for conditions 

favorable for sap bee'_!es development. 
6. Be informed when neighboring strawberry fields are aban

doned. 
7. Apply recommended insecticides when cnditions warrant. 



()MM)N NAME-Tomato fruitworm or corn earworm 
SlIENTiF( NAME.-lelitthis zea (Boddie) 
DESCRIPTION.-Thr tomato fruitworm is a noctuid similar to the 

generalized noctuid described under the section "Fall armyworm." 
The color of the larval form varies greatly, but yellow or pale green 
often dominates; sometimes tomato fruitworms that have fed on ripe 
strawberries have pink among their colors. Small spines with flat, 
circular bases ovcr most of the body distinguish these larvae from 
other noctuids in strawberries. 

DEVELOPMENT OFTitE PROBLEM-Adult tomato fruitworm 
moths can fly into strawberry fields in almost any month. Female 
moths lay eggs singly on leaves, where the eggs deve!op into caterpil-
lers that feed on leaves and fruit. 

CONTROL 
1 Scout fields weekly, especially during the fruiting season, 
2. Apply recommended insecticides as populations warrant, 

COMMON NAMIE.-Pamera 
SCIENTIFIC NAME.-Pachybrachios uinctus (Say) and P. bi-

lobotos (Say) 
DESCRIPTION.-Pamera adults and nymphs are tan or brown 

bugs (Fig. 53) about 'ii to 1/4inch (3.2 to 6.4 mm) long with narrow 
bodies and long antennae. The upper portions of the first pairs of legs 
are enlarged. The basal halfof the forward pair of wings is hard, and 
the distal halt is membranous. The bugs feed with piercing and 
sucking mouth parts. 

DEVELOPMENT OF TIlE PROBLEM.-Pameras are very com-
mon on many of the weeds found associated with strawberry fields 
and their environs and are therefore most numerous in rows border-
ing the weeds. These insects are particularly noticeable beginning in 
the late winter when young fruit is present. in fields not treated with 
insecticides, pameras accumulate in large numbers on the plastic 
mulch around individual plants. Although pameras are capable of 
flight, they rarely fly, but quickly crawl under a plant when dis-
turbed. 

The insect's mouthparts are inserted into leaf petioles and fruit, 
sometimes causing the young fruit to fail to develop fully. Little is 
known about the numbers of pameras that are required to cause 
economic lowses. but significant losses appear unlikely when only a 
few bugs per plant are present. 

CONTROL 
1. Practice ve.d control in row middles and along field margins, 
2. If insect icides applied to control other arthropods do not main-

tain populations below moderate levels, apply approved insecticides 
specifically to control pameras. 

INSECTS PRIMARILY AFFECTING 
ROOTS AND CROWNS 

COMMON NAME.-Lesser cornstalk borer (mistakenly 
called bud worm) 

SCIENTIFIC NAME.- 1lasrnopalpusliq/osellus (Zeller) 
DESCRIPTION.-The damaging larval stage (if th's insect is 

about 1/2 inch (12.7 mm) long. It is bluish green with purple or brown 
bands encircling the body (Fig. 54). The adut is a tiny moth. 

DEVELOPMENT OF THE PROBLEM.-The lesser cornstalk 
borer can cause extensive demage in summer nurseries and in fruit 
production fields. Adult borers deposit single green or white eggs on 
strawberry leaves. Larvae developing from these eggs bore into the 
crown of the strawberry plant at the soil line. A silk tube (Fig. 55) is 
often formed between this hole and the soil. During an active infesta
tion, frass may be pushed to the outside of the plant. Larvae usually 
leave the plant within three weeks and pupate at the soil line inside a 
silk cocoon. 

Lesser cornstalk borers attack mother and daughter plants in the 
summer nursery. Mother plants and large, rooted daughter plants 
are girdledjust below the bud, resulting in wilting(Fig. 56) and death 
of affected plants. A longitudinal cut through the crown of such a 
plant reveals a small tunnel extending around the crown just below 
the bud (Fig. 57). Yo-,ng, unrooted daughter plants are also attacked. 
The borer generally enters these plants from underneath and hollows 
out the crown area, resulting in wilting and death. 

In fruit production fields, usually the first signs of damage by the 
lesser cornstalk borer are very small, round holes in the youngest 
leaves. (Small armyworms may cause similar damage.) These holes 
are made by the very small larvae tunneling through the bud. As the 
larva enlarges, it moves into the crown and girdles the plant below 
the bud, resulting in wilting and death of the plant. Wilting caused 
by the lesser cornstalk borer may be mistaken for anthracriose dis
ease. 

The attack by the lesser cornstalk borer in corn, sorghum, peanut, 
and some other crops is usually nore severe in areas of fie!ds that are 
dry and sandy. I lowever, it is not known just what condlitions favor 
this pest in strawberries. Strawberries grown in fields previously 
planted in corn, sorghunm, peanut, pea, cowpea, or bean nf:y be 
attacked by the lesser cornstalk borers that survived in crop rt'sidues. 
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CONTROL.-
1 P-,;u,,1 plant strawb erries in or near fields recently plaried in 

hosts of the lesser cornstalk borer-corn, sorghum, peanut, pea, cow-
pea,or bean This is especially important ifthose crops werc known to 
have had an infestation of the lesser cornstalk borer. 

2. Scout for damaged plants (wilted or brown leaves in the center; 
holes, frass, or tunnels at the base). 

3. Apply recommended pesticides when signs ofan infestation are 
fou nd. 

COMMON NAME.-Mole cricket 
SCIENTIFIC NAME.-Scapteriscus acletus Rehn and flebard and 

S crclflu Scudder 
)ESCRIPTION.-These unusual crickets are tan and are as large 

rs 1'. inches 138. 1 mm) long. They have front legs that are short and 

broad for digging (Fig 58). Their raised tunnels, found in moist soil, 
are more easily seen than are the insects. On warm nights, male mole 
crickets can he detected by their songs, which are much like those of 
field crickets except that the song of the mole cricket continues for 
long periods without a pause. 

DEVELOPMENT OF TIlE PROBLEM.-Female mole crickets lay 
eggs in the soil during the warm days ok Hprinj The eggs produce 
small, wingless nymphs that are otherwise similar in appearance 
and behavior to the adult. Befere early July, most nym,,hs develop to 
adults that later enter the soil bed of the fruiting field through 
planting holes in the plastic mulch. There they feed on roots and 
crowns of strawberry plants. Since strawberries are planted with a 
developing root system, the plants quickly extend their roots and 
usually withstand the below-ground damage from this insect, 
Crowns are more vulnerable and are susceptible to damage by the 
mole cricket. 

CONTROL.-
I. Do not locate strawberries near bahia pastures or other crops 

that are suitable hosts for the mole cricket. 
2. Apply a residual insecticide to the soil bed before installing the 

plastic mulch 
3. Scout for mole crickets and their tunnels. 
4. Apply recommended insecticides to plants when conditions war

rant. Since many mole crickets remain under the plastic mulch, this 
measure has limitations. 

5. Apply recommended insecticidal baits to row middles. 
6. Apply recommended insecticides to ditch banks and field mar-

gins to reduce further invasion of mole crickets. 

COMNION NAME.-Wireworm or click beetle 
SCIENTIFIC NAME.-Elateridae 
DESCRIPTION.-Adults are beetles, usually ahout I,'incha 12.7 

mm) long, with sides that are conspicuously parallel and distinctly 
rounded at both ends. They are brown, gray, or black. When placed On 
their backs, adults will flip themselves over with an accornpany ing 
"click"; thus the name "click beetle." Larval wireworms are white,. 
light brown or yellow, as much as :Yiinch (19 mmnnI lmg. dist nctly
round ii, cross section, and generally look like sniall sectionsof wires 

(Fig. 59). 
DEVELOPMENT OF TIlE PROBlEN.-Wireworm aduilts may 

feed on above-ground strawberry plant parts, but their damage is 
rarely important in strawberries. A single generation of th,-ir larvae 
may occur in the soil of strawberry beds during one crop cycle. Since
beds are normally fumigated and covered with plastic nulc in 

Florida's commercial strawberry production, larvae usually do not 
develop in sufficient nimbers or size to threaten strawberry plants 
Larvae may feed on strawberry roots .nd crowos occasionally. 

CONTROL.-Apply residual insecticides to the soil before install
ing plastic mulch. 

MISCELLANEOUS INSECTS 

Other arthropod species may damage strawberry plants or fruit on 
occasions. Although details of these arthropods will not be discussed, 
it is wise to be aware of their status as potential pests. Among this 
group are flea beetles, leaf hoppers, leaf rollers, leaf tiers (Fig. 6MH, 
grasshoppers, stink bugs, ants, May beetle larvae, rice beetles, and 
fruit flies. 

One other potential insect pest has the unusual status of being 
normally a beneficial predator. A species ofcarabid beetle, larpol,:s 
sp., sometimes may eat seeds from strawberries, as does the field 
cricket, although this beetle more frequently feeds on other insects. 

Snails and slugs, known as gastropods rather than arthropods. 
sometimes may damage strawberries. I)anage from this group is 
u nusual in Florida's commercial strawherry product ion flowever, 
ptsticides are available for control of snails and slugs if nceded 

TIME OF APPLICATION OF PESTICIDES 

Since it is important to prevent build-up of diseases rather than to 
try to control them after they occur, fungicides should he applied on a 
regular schedule throughout the season. Insecticides and miticides 



may bo omitted until signs of it particular pest are noticed. However, 
fields should be inspected closely and frequently in ordcr to detect 
insects or mites in the early stages of infestations, and appropriate 
pestirides should be applied as soon as conditions warrant. Mites are 
much easaier to control while populations are sparse rather than 
dense. 

PRECAUTIONS TO BE FOLLOWED 

WITH PESTICIDES 


Keep all pesticides in a locked building or cabinet at all times; read 
the entire label on any pesticide before using the product. Handle all 
pesticides with care and heed directions and precautions on the label. 
Wear protective masks, gloves, and clothing as recommended for the 
specific pesticide whenever any pesticide is being handled or appied. 
Never eat, chew tobacco, or smoke while handling or applying pesti-cides; always wash hands and arms with soap immediately after 
handling any pesticide. Take precautions to ensure that no one enters 
hantreate are efrcte. afepreeautont tehs elae noonFigure 
a treated area before the safe reentry time has elapsed.

In case of accidental contact with any of these products, remove 
contaminated clothing and wash the pesticide off the body as quickly 
and thoroughly as possible. 

Do not wear contaminated clothing again until it has been washed 
thoroughly. In cases off suspected pesticide poisoning, see a doctor 
immediately, tell him what pesticide is suspected and show him the 
label from the pesticide container if possible. 
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STRAWBERRY DISEASES
 

Strawberries are attacked by many 
diseases that vary widely in their 
destructiveness and distribution. 1he 
ideal way to cope with these diseases 
is to hold them in check through pre

ventive measures. 
In most localities losses may be 

reduced 'y (I) using adapted cultural 

practices, (2) selecting adapted vari-
eties, and (3) planting disease-free 
stock. the cul-CulurH' prctices.--Use 

turalprac:ass that are adapted to 

your localiL . These will enable you 
grow vigorous plants. Two cultural 

practices recommended in most local-
ities are crop rotation and frequent 
renewal of plantings and plant stocks. 

Varieties.-Select varieties that do 
well in your locality. If a particular 
disease is a problem, choose, if pos-
sible, varieties resistant to it. 

Disease-free stock.-Use disease-
free stock for planting new fields 

Only a few o the major diseases are 
now common throughout the 
country. But most of them can be 
introduced into new areas b, planting
infected stock. 

When you buy planting stock, it is 
best to patronize nurseries that sell 

plants certified to be disease-iree by 
the State plant-inspection service. 

If you use runner plants from old 
fields to set new fields, do not use any 
from plants that you kr,ow or suspect 
are diseased. 

DISEASES OF THE ENTIRE 

PLANT 
Diseases of the entire plant include 

all the virus diseases of stravberries 
and leaf variegation calledspring yellows). (also 

Virus Diseases 

Viruses are disease-causing agents 
so small they cannot be seen, even 
through a microscope. Several viruses 
infect straA berries. Most stray, berr 
virus diseases are a combination of 
two or more of these viruses (a virus 
complex). 

Though one virus or es en certain 
combinations of viruses may not 

cause the plant to show obious 
symptoms or noticeable loss of vigor. 
their presence in the plant does 
weaken it. Loss of vigor may show up 
in the weakened plant if vrowing con

ditions are unfavorable Obvious 
symptoms may appear if the plant is 

infected with an additional irus. 
A strawberry plant can never be rid 



of a 
some 

%Irus infcctieo (, ,,I i'. utder 
specialized experimental tech-

one-half normal 
a few very short 

size. Ihere arc only 
runners or nne. 

Crinkle and yellows do the 
damage. Crinkle often reduces 

most 
yielus 

niquc). and the inlcctoun paskes on 

lhiiiu-h iutters to all daughtr 

plants Most (of the %iruses are spread 

Leaf roll.- Leaves 

downwa d and often 

twisted into a tube. 

tend to cup 
are rolled or 

by 50 percen, or more. Yellv"s 

reduces both quantity and qualty of 

yield and shortens the life of the 

fromt p'lait it, plant h%aphid,, 
iru di'ca c% that tan he recog-

mnzcd h% c la r-cut -mptorns in art-

cries include crinki. \cllo%%s. multi-

Aster tellow s.- Early symptoms 
are yellowing. dwarfing, and cupping 

of young leaves. Later, most plants 

show ing early symptoms die sud-

planting. Losses from both diseases 
are greatest in strawberries of the 

Niarshall variety. Ahich is ct's sensi

tie to both diseases. Shasta. I oga. 

plir. 
thec 
torns 

taf roll, and 
are described 

aster \ello\s: 
undcr "S. mp-

denily, as do all attached runner 

plants. Sometimes abnorma! green. 
leafy' towers are produced before the 

and Northi, cst .arineties are railher 

tolerant to both diseases. 
Virus diseases that do not produce 

Other \irus diseascs that ordinariiy 
produce P" Iden t ing 1, mptottis In 

plant dies. When the disease appears 
in a field, usually only a few scattered 

ubvious symptoms may reduce yields 
as much as 50 pcrcen:, judging by 

%a,iCties are nc" lisied. lie iruses 
causing these dieases can be identi-
fied onl' through a process called 
indexing. Incxing conists of 

lellt.. )mplom'. in a MIarhali 
ptat, 

irai,,berry 
plants are afftied. Sometimes. how-
ever, over half the plants in a field 
may be affected; the rate -f spread
varies greatly from year to year. 

tests conducted on expefiniental 
planting stock. Stri,, betries of all 
varieties appear to be Acakened hy
these diseases, but sonie arc more 

grafting the plant 
indicator plant 

to he 
If the 

tested 
plant 

to an 
being Virus diseases that can be seen in 

Danage.-All virus diseases 
weaken plants, reduce runner for-

sensitive than others 
W'hat to do if disease occurs. If 

tested Is . irUs itfeted. the indicator \arieties include crinkle and yellows mation, and hold down berry yields. only' a few plants in a fiild show 

plant shows clear-cut s~mptorns. hich are prevalent in the Pacific 
[)istrihition.-Virus disea:ses that States, multiplier which is found 

do net produce obsious symptoms principally in the North Central 

are Aidcsprcad in the Eastern United States. leaf roil in the Northeastern 
States and occur in e- er. strawberns'- Stat,:s. and aster y)ilosss throughout 
ptoducing section of the country. the Unitell States. 

Smoipans. -Symptoms of the rec
ognizable virus diseases are listed 

bel'i"A - 7 

(rim' le--Plants are a lighter 

shade of green than normal. Leaves 
tend to lie flat on the ground. Leaf

"- stalks are short. Sonie leaves are dis

torted or wrinkled; usually the .e 
lea'es iare tnary pinpoint-size, N 
yellow, spots scattered (xer the sur
face. _ • 

* ' i:s-Plants are d ,arled and ,,

have ,ery few runners. I.eaves usually 
cup upvard; they hase dull green _W, 
centers and yeliov, edges. -.. 

- lultilier.- P'am. are spindly and 
hase many cros, rs, sometimes as '" 4 

IN 5544 ina n as a hu ndred. I.eafstalks are Virus-infected and iirus-free ltakenm re plants gro,n under the same e'.periment l cindilion',. 
CilgiLte .?mplom, in a tnrriaa!t ,trxt.berr) thin and somewhat shorter than Infected plants at tefi ha r"no (ih',hlus s niptorS other than pttr iig!)r. Pv r 'itur mna alo 

prnt, normal. leaves are from one-third to result froim a number of uil''orable gro,,ng condition's. 



,;ymptotvia of crinkle or yellows, of their stock, nurserymen ate 
iemove them at once. and apply required to use special planting stock 
insecticides to control aphids. This is and to follov specified isolation or 
especially helpful in field, less than I control practices, or both. Virus-free 
year old. 11these diseases appear in plans of most varieties are available, 
many plants, ask your county agent Virus-free strawberries can become 
for help in determining where the infected after they are planted if 
infection is coming from and whether virus-infected plants are near and 
removing infected plants will be prac- stra, berry aphids are present. 
tical In areas w,,here virus diseases have 

If multiplier or leaf roll appears in been a problem, insecticides should 
the field, it may help to take out dis- be carefully applied in the early 
eased plants yhen you cultivate. spring and fall to prevent a buildup 

Plants Aith aster yellows may be of winged aphids on new beds. 

left in place, usually they die, and Apply the insecticide after the 

healthy plants grow over them. young plants are well established and 

Preiiention.-To preent damage repeat the application in 3 weeks if 

from virus diseases, plani only virus- any aphids are present. In the early 

ard gro,.,i under condi- spring, make -nother applicationfree stock' 

tins that ill or the b ,fore to bloom. If
pre.ent reduce the plants begin 

aft.i fuit is set, apply'moement of insect %.iruscairiers into aphids persis 

the planting. Locate new plantings as insecticides, being careful to observe 
far a" posiible from existing straw- the minimum days between applica-
befT fields. plow under old fields tion and harvest. If necessary',
immediately after harvest- and appi, insecticides can be applied after har-

insecticides to control the vinged vest o-about the first of September. 

aphds that are present in the early Infonnation on insecticides may be 

spring and the fall. Virus-free stock obtained from your State agricultural 
has proed to be mre igorous and extension agent. 

producti\,e than coronion (or virus- lngiedien:s for sprays are available 
infected) stock, een in localitlie that Ina concentrated form, either as an 
have no apparent virus-disease emulsifiable concentrate or a wettable 

powder, that should be diluted withproblem. 
Virus-frec plants are available from water. For a low-gallon spray (10 gal-

nurseres the country over. Plants lons or less per acre), use rry an 

gro,n under a Satc-st.rerised certi- emulsifiable concentrate; a wettable 

ficatin program ard libeled "essen- povder may clog the nozzles of the 
tiall) virus free'' r subsantial!y sprayer.
virus free" are pr!erablc to thoselabele m re "grvvn fo thrs-
lareedp relan."o n cfrto -erative 
Irec plants.'* 11 c,b~a:i certification Leaf Variegation (Spring 

Yellows) 


'In tis p hi~ietion -inri-rct sc ' refcs Y l srration 
to plant that are sub.1anilial,,tree from recog- Leaf variegation is a noninfectious 
nized ,ruic There is no ",ay to determine disease caused by a defect in the 
,h-ther a plant is ireefrom ai viruesm hereditary makeup of the plant. It 

has been found in at least 4) varieties can be found in any section of the 
of strawberries. Among these are United States. It is not commun in 
Blakemore, Dixieland, Howard 17 most modern varieties. 
,Premier), Vermilion, and most ever- Symptoms and damage.-- he 
bearing varieties, green of new leaves becomes pale and 

Distribution.-L.eaf variegation faintly spotted or stre'iked with 

USE OF PESTICIDES 
This publication is intended for different formulations that contain 

n ation is in tdes arin aou atis ingtediet. 
nationwide distribution. Pesticides varying amounts of active ingredient.
 

are registered by the Environmental Because of this difference, the rates 

Protection Agency (EPA) for coun- given in this publication refer to the 

trywide use unless otherwise indi- amount of active ingredient, unless 

cated on the label. oihervvise indicated. Users are 
rateThe use of pesticides is governed reminded to convert the in the 

by the provisi.ns of the Federal publication to the strength of the pes
used I-orInsecticide, Fungicide, and Roden- ticide actually being 

ticide Act, as amended. This act is example, I pund of actvingredient 
adminmsered by EPA. According to equals 2 pounds of a 50-percent or
the provisions of the act,"It shall be nvulation.

unlawful fol anly person to use 1he user is cautioi.ed tw readIy arid 

registered pesticide in a manner follow all directions and p,-cau;tins
 
the label of the pesticide forinconsistent with its labeling." (Sec- given on 

tion 12 (a)(2)(G) ) mulation being ussed.
 

EPA has interpreted this section of Federal and State regulations
 

the act to require that the intended require registration numbers. Use 
use of the pesiicide must be on the only pesticides thatcarry one of these 
label of the pesticide being used or registratiin numbers
 

covered by a Pesiicide Eiforcement USDA pubfication; that contain
 

Folicy Statement (PEPS) issued by suggestiOns for the use o pestic;dcs 
EPA. are noriially rcvLcd at 2-.,ear inter-

The optimum use of pesticides, vals. If your copy is i;re !har 2 

beth as to rate and frequency, may .ear5 old, contact your Cooperative 
'a-y irndifferent sections of the Ex:ension Scrice toe determine the 

country. Users of this publication latest pesticide recommendations. 
may also wish to consult their Coop- The pesticides mentioned in this 

Extension Ser:ice, State agri- publication were federally registered 
cultural experiment stations, or for the use indicated as of the issue of 

c~unty extension agents for irifor- this publication. lihe user is cau

applicable to t:heir localities. tioned to determ ine the directions on 

The pesticides mentioned in this the label or labeling prior to use of 

publication are available in several tile pesticide. 

http:cautioi.ed
http:provisi.ns


Ihe inensitydi| the spottingt 
or streaking differs vith '.arity and 
season S,-ipiomrs ma% appear in the 
spri g. disappear during sarm 
scather. and reappear in the fall or 
the next spring Somnetines the smp-
lins become progressisls Orse 
each spr;ng untii plants arc stunted 
and %%cak and Icascs are aimost 
%hile 

fladl\ alleclcd plants ate 
unproduiic and die prer-atureliO. 
AlIcclcd plants nes r recover: all 
ihcir runner plants sho%, %ariegation 
in ',owe degree. 

I'reienliomn. - 1here is no knossn 
tute for leaf ,atiegation It can be 
precnted. hosceser. ny use of non-
sariegated plaiiting stocks. Certain 
strains or ,tocks of Blakemore and 
llo%:ard 17 that are cmpatratisel, 
Iree it this disease are asailable. 

Red stele is spread from one area 
to another principally by distribution 
of diseased plants. It is spread within 
an area by water that moves within 
or aser the soil and by soil carried on 
farm implements. 

1)isIribution.-Red st!le is 
comon throughout the northern 
two-thirds of the country. It has also 
been found as far south as Georgia 
and Arkansas. 

Symnp toms and damnage.-The 
symptoms that positively identify this 
diseas. are found in the center (or 
stele) of the root. In a normal root, 
both the center and the part sur-
rounding the center are yellowish 
white. In a plant with red stele, the 
center is a distinctive brownish red, 
wshich contrasts with the normal yel-

ROO DSEA ESroots 
ROOT DISEASES 

Red stele. verlicillium wilt, black 
root-rot, and nematode infection are 
the major root diseases. Red stele and 
verticillium v.ill aie caused by fungi. 
[he cause of black root-rot is not 
known The most common damage 
by nematodes is caused by two types 
that enter the roots to feed. 

Red Ste!e 

Red stele, the most serious fungus 
disease of stravbernes in the United 
States, attacks plants during the late 
winter and spring. The fungus that 
causes the disease attacks no other 
crop except loganberries. 'the fungus 
does not persist in soils in the Southand persists tnfre quentl in well-
andPlan 

drained soils of any area. It persists, 
however, in all other soils. 

/ 

•edStled 

lr PN-848 

right infeted with red see. (ompare 
with normal plant, left. Note that infected 
plant lacks small feeding toots. 

PI-58.9 
Roots at left and center Infected with red stele; 

roots It right normal. Note dead tips on 

at left. Roots in center aesplti 
ltength~ise to ,.awreddened core. Roots at
right a~resplit to shoss no"mnal shie center. 

lowish white of the part around it. 
The red color may extend the length 
of the root to the crown, or it may 
show only a short distance above the 

ad tip. It usually does not extend 
into the crown of the plant; pro-

nounced discoleration of the crown 
has some other cause. 

The red center ic best seen during 
the spring, up to the time of fruiting. 
Later in the season it may disappear 
as the rotted roots are replaced Aitlh 
new ones. 

Other symptoms that should make 

T 

you suspect red stele are: Poor 
growth and frequent wilting of 

plants, especially those in loss. set 
areas of the field; younger leaves that 
have a bluish-green cast; older leaves 
that turn yellow or red. When dog. 
some of the roots of diseased plalts 
have a rattail ;,ppearancc 
unbranched sith black tps (O black 
patches. 

Plants infected ssith red stele arc 
stunted. They vsilt in d r scatler 
Often they die just belore the Iruto 
starts to ripen. In diseased plants that 
do not die, symptums disappear 
during warm %% l[escsummer cather. 
plants may recover and 
few worthless fruits, but 
usually recur in the late 
following spring. 

Red stele may infect 

produce a 
syrnptonis 
fall or the 

only a les 
plants in low area, of the iicld. Or it 
may be distributed throughout a field 
or stra, berry-growing region. It is 

most destructive in heavy or potly 
grained soils that are saturated '.sith 
water in cool ",eather sshcn the 
fungus is actise; the s nuuning spores 
move through this free s atcr to 
attack the plants. 

What to do if the disease occurs. 
At present there are no chical or 
cultural treatments th.i".%ll assure a 
normai crop in an infected planting 
The only p:aciical control for red 
stele in ficlds infested with the fungus 
is to replant with red stele-restniant 
varieties. There is no practical treat
ment or crop rotation that will rid tie 
soil of the fungus. and thc fungus can 
persist for years once the sol 
becomes infested 

Resistant varieties grosn on 

infested soil should be rotated " ith 
other crops. If a resistant xariel is 
grown continuously on infested soil, 
there is a good chance that a nes., 
more virulent race of the fungus to 



0,hu.h the .arie) is not resistant-,,, illS Verticilllum Wiltwillth a at t p p h i e r l c c hn c e 
will appear. 1he chance that this %%illanVemlo.tech-gc 
happen is reduced, but not removed, 
hi, Cr,,p i,,t r'n 

Resisant ariees introduced so 
far (1975) are Colum hia. i Darrow, 
Earl igI, xi ()1, %m us. R a in ier. 
Shuk san. Guardan. flood. Marshall. 
Midsia. Nolalla. Redchief. Red-
crop. Sunrise. Surecrrp. lemple. 
loiet (Canada). and Vermilion. 
Some of these that are adapted to 
conditions in particular areas of the 
countr. are of poor quality Ahen 
gros, n elsec, here. Others (Ntidsay, 
Sparkle. and Surecrop. for example)are ssidely adapted. Some are such 
recent introductrons that their values 
are not yet knohnl 

Nc%, races of red stele fungus that 
can damage some of the resistant 
vaneties hase recently appeared in 
e,,eral areas. Guardian. Rcdchief, 

Sunrise. and SUrecrop carry 
resistance to the races that are known 
in the East. Hood, Molalla. Olympus, 
Rainier. Shuksan, 1otem. and Siletz 
carry resistance to seseral races that 
occur in the West 

Prerention.--Avod, if possible, 
selling infected planting stock. Look 
roots oser carefullv to see if an, has e 
the rattad appearance that may ndi-
cale red stele. Cut any suspicious 
roots to see if there are typical red 
stele symptoms. S ta t e p Ia nt 
inspection services cannot identify 
,cerv shipment that contains red 

stele-irifected plants because the dis-
tincti,e red center that positively 
identifies this disease inay not be 
present at the time of inspection, or 
only a fes, plants fronr a nursery fieldmay he diseased 

maoidirtirrd any bute 
Aiid planting tantift

varieties in iinfsftd land. 

Ihe fungus that causes this disease 
lives from year to year in the soil. 
Besids straberries, many othera 
common crops and several kinds of 

, eJs are also hosts of this fungus. 
1)istrlbution.- Verticillium wilt 

occurs throughout the United States. 
Smptonrs nrd dama ge.---T-he 

fungus is mo t active during cool 
eather. In nev, plantings, symptoms 

appear about the time runners begin 
to form. In established plantings, 
symptoms appear about the time fruit 
begins to ripen. 

Outer leaves wilt and dry at the 
margins an.d betwkeer the veins; they 

become dark browvn. Fess, if any, new 
leaves develop. New roots that grow 
from the crown often are very short 
and have blackened tips. Plants 
appear to be dry and flattened. Black 
sunburn lesions may appear on leaf-
stalks and runners. Severely affected 
plants collapse, sometimes abruptly. 
Less severely f--ected plants are 
unr roductive. In the East, less 
severely affected plants usually 

recover and produce normally the 
next .,ear. In the Wst, aflected 
plants usually do not recover. 

lihe disease sill often appear in 
mother plants but not in rooted 
daughter plants. Thus. it is more 
obvious "lhen strawberries are gross n 
in hills than when the) are growtn in 
matted rowAs. 

Some of the most susceptible vari-
eties aae Daybreak, Dixieland, Ear-
lidas rn,Jerseybelle, Klondike, 
Lassen. M olaila, Northwest, Raritan, 
Shasta, and Vesper. Varieties thathr.ve some resistance are Blakemore, 
resistante elethera,Catskillar 
Catskill, Empire, Fletcher, Gaa,Guardian, Flood, Htoward 17 (Pre

filter), P1 at shall, tRedch tel, R(obinsonr, root's des elopirit . it is fiecssairs toinalina, s le. nieu I op. koot's hamrnt ia l i na s , S i l tz . S u n r is e , .srk ,Su r ecro p . kn ,-v A.,ha t a n torin a ] rot l o o ks lik e 
and Vernulion. at each trage.
 

years between tomatoes, peppers. or normal stras her.rN plant arc plithlc
ost te Afcr cr 
In tht West. do not gh s 

ceptible strawberry varieties on land 
that has a history of having been 
planted to tomatoes, peppers, pota-
toes, cotton, okra, melons, eggplant. 
mint, apricot, alhond, pecan, cherry. 
avocado, roses, or cane fruit. -the 
serticillium wilt fungus has been 
known it) persist in tile soil in tile 
Pacific States for more than 10 )ears. 

In areas w,,here verticirlum w,,ilt is a 
major problem, consider a variety ofstrawberry that has some resistance 
to this disease. 

Fumigation of the soil with chloro-
picrin, frequently Aith methyl bro-
mide added for weed control, has 
given good results, but the cost 
ranges from $200 to $600 per acre. 

Black Root-Rot 

Black root-rot is the general name 

for several root troublesthatproduce 
similar symptoms, 

The cause of black root-rt is not 
known, but one or more cf the fol-
lowing may be partly responsible; 

ilier 
fertilizer harr, dro ght, arid tor 

Dcistributirn- Son fori oif blick 
rootrot s e forn if black7oot-rot has been found ins eser)
stty.vberr1 -groNwing area. The injured 
plant., maybe scattered irrureds nrav he ared throuidi the 
planting or grouped in one or 
parts of it. in or 

p to andS.rnrptonrs and drimage.--. o he 
able to recognize the symptoms of 
black root-rot at various st;:ges of the 

months tAhe% ts- llhck nic :Vcrrra %k~itn 
and arc dark h1 r, n o hIl ivk n tile 
surface. \k.hcn this dark sruflacc is 
scraped a a , a ,clloksh-% h;icit% 
;iing core can he seen Srmall Fccdc 
roo.t_ tlhat hrranch ot Itrnt tihe riruin 
roots are %hite as long as ii ,) iric 
active. 

Roots of a plant Asliih lack runt
rot have one or mtre nil tire lnlloAng 

symp'oms: 

pl nic,,. 
%fain rimt %;,11rd ,iih l|l¢, i" imr%Ihil 

.r, tl.rkr ihau the rti .t tir 1;.,, 
t ceder ar, IzLkiug. !,, trdrr r....i, ipitd 

%ilihda a r, urchv,ar dai,,r, 

t l c' (u ualt, ii o1ri ,, ri-I rt,,s,7 

Olfgi'hh,..Ua 

Plants s,.ith black root-rotl ate les, 
sigorous than nornI plrnts and rani
duce fe%%er runner plants I hose s ilh 
severe root-rot ma, die 

(onril. Use only cal th} 5lute

rooted plants No other geenera Cc
ornme ndation for reducing lis,,s, 
front black root-ro, or from pic

,enting it can he giern mour count) 
agent or State experient statns 
nav he able to suggest measures fli, 
controlling it ihathas.c been sue
cessful in ,our area 

N mtd neto
Iore 

arc tore 
Nematodes are sons trio sUral I t)be seen easily' by the !randed escs 

Many species live ir ti soil Sceral 
of these attack strai'berry, roots. 



sesral u~tiis attack the plant above 
groundg no ,pecies that attack strawberry 

loot, namcl\ lte norihern root-
knot nematode and the root lesionnematode enter the roots to feed. 
The sting nematode and several 

others feed only on the surface of the 
roots 

Nematodes that enter the roots to 
teed can sta\ alixe in the roots when 
plants are dug. stored, and shipped-
even i they are shipped barerooted. 
Neratoldes that feed on the surface 
(it the roots usually ae dislodged 
\%hen the plants are dug and the soil 
is remo\ed from the roots 
derstructie in sand soils than in clay 
soilsa iplanting 

Northe'n rool-knot nemalode 

Norte~nootknotnemaodeabuse 

The northern root-knot nematode 
is the onl) species of root-knot nena-
lodes that attacks strassberr plants., 
It also attacks many other plants and 
common wseeds; it does not attack 

most grains and grasses.
)islribution.--Much cropland in 

the northern two-thirds of the 
country is infested Aith the norihern 
root-knot nematode. It is found in 
the South only Ahere it has been 
introduced on strasberr' plants or 
%;here pea nuts ha%e been grown 
extensel,,. 

S3 niptom, and diamage.--These 
nematodes form sv, cliings (or galls) 
on the roots. Ssellings range in size 
from minute to about 1/4 inch in 
diameter, averaging 1/8 inch in 
diameter Usuall) there are several 
short branch roots Just above the 
swelling 

A severe infection has the same 

-Nematocides 

" 


t r 

PN-S30 
Routs Inircied wsih the northern roolknol 

ode. Note swellings and branch roots 
each sweling. 

effect on the plant as removing most 
of the roots: Plants are weakened, are 
more subject to drought injury, and 

make fewer runner plants; therefore,
they produce less fruit. Damage usu-
ally becomes more severe as the 
nematode population on the plant 
increases during the second and later 
fruiting years. 

'ihalt to do if plantings are 
infected.-Practice ver- shallow culti-
sation to keep roots from further 

damage. Eliminate weeds. Maintain 
high soil fertility. !rrigate during dry 
periods. 

Pre,,ention.-Plant only stocks 
that are free of root knot. This is 
important because infested straw-
berry plants may carry nematodes 
into land where they do not now 
occur. 

Many nurseries now treat their 
plants to free them of root knot. 
Several State quarantine services 

intercept plants that have root galls. 
Some of these services do not allow 
root-knot infected plants to be 
shipped into the State or into speci-

tied areas. Others allow the plants to 
be shipped in, hut warn the buyer 
that the plants are inlected. 

If strawberries must be planted in 
soil that is heavily infested vith root
knot nematodes, it may be profitable 
to lumigate the plot or field. 

SOIL FUMIGATION
 

Before Plantling 

will, if applied to the 
soil properly, kill a high percentage 
of most nematodes that attack straw-
berries. Most fumigants must beapplied at least 3 weeks before 

time. Because the toxic gas 

they give off will kill plants as %4ellas 
nematodes, this gas must be out of 
the soil before the strawberries are 
set. 

set.The 
Usually a grower will prefer to use 

a soil fumigant first on only a part of 
the land to see if increased yields jus-
tify the expense. If other conditions 
are favorable, yields will increase 

markedly the first year. Although the 
few nematodes that remain after 
fumigation can increase in rumber 
rapidly, the beneficial effect of fumi-
gation may last throughout the life of 
the strawberry planting. 

Before applying soil fumigants to a 
field, consult your county agents or 
State agricultural experiment station 

for suggestions concerning materials 
to use. 

in general, successful fumigation 
before planting consists of careful 
preparation of the soil and applica-
tion of a correct amount of fumigant 
to the proper soil depth with special 

fequipment. Ie fumigart should be 
applied only v dept so temperature 
measured at a depth of 6 inches is 
between 50' and 80' F. Soil should 
be neither waterlogged nor dr at the 
time of application. Plants should notbe set sooner than recommendations 
of the manufacturer as stated on the 

label. 

In Established Plantings 

material dibromo chloro- ~ The haen ed whgood
propne has been used ith good " 
results to reduce root knot and sting 
nematodes on established strawberry 
dantings. It is applied as a side 

essing at rates recommended by the 
manufacturer. 

Precautions 
Soil fumigants are poisonous 

Handle them in accordance with the 
manufacturer's directions on the 
package. Do not breathe the fumes 

Never risk getting the liquid into 
the eyes or mouth. Do not allow the 
liquid to stay on the skin; wash it off 
promptly with soap and vater. If 
liquid is spilled on shoes, gloes. or 
other clothing, remove the clothing 
without delay, and do not sear again 
until thoroughly aired or cleaned. 



Whcther a ficHl is fumigated or 
not. a high organic level in the soil 
appears in reduce ne iaode damage. 

Root-lesion nematode 

Seeral species of root-lesion 
nematodes attack stra%%berries. One 
or more of thesc can also attack most 
other culivated crops. most trees and 
ornamentals, and many' eeds. Fhis 
is one of the nematode gru, ups that 

may be a cause of black root-rot. 
Distribution.-- Root-lesion nema-

todes that attack strawberries infest 
most cropland ii the United States. 

Symptoms and damag,.-If infec-
tion is severe. young roots may 
become %;iryand brown. Plants may 
be stunted and less vigorous, less pro-
ducti e, and more easily damaged by 
drought than uninfected plants. If 
inletticn is not severe, damage usu-

ally is not serious. 
Seere infections occur only when 

the root-lesion nematode population 
itr the soil is high. 

What to do if plntlIngs are 
infected.- Keep root damage to a 
minimum by %cry shallow cultivation; 
eliminate weeds: maintain high soil 
fertility; and irrigate during drypcn ts. 

Preention.- Plant stock that is 
substantially free of root-lesion 
nematodes Clean white roots indi-

catr that few or no root-lesion nema-
todes are present. 

If strawAberries must be planted in 
soil that is heavily infested, soil fumi-
gation is recommended. 

The sting nematode has been 
injurious to strawberries only in 
Florida and other Southeastern 

States. It also attacks several other 
crops. 

)mptoms nd daage.-Outer 
surface of the roots h-as dark spots or 
is entirely brown. Small roots are 

If infection is severe, the plant 
becomes stunted and weak; leaf mar-
gins turn brown. Some plats die. 
Often only a part of a planting is 
noticeably aff,:cted. 

What to do If plantings are 

infeced.-lf many plans arc severely 

infected, plow up the planting. The 
yield will not warrant the time and 
effort needed to cultivate and harvest 
the crop. 

Prevenlon.-Plant stock that is 
substantially free of sting nematodes. 
Plants from a field infested with these 
nematodes will carry them if soil 
remains on the roots. To remove this 
nematode from infected plants, wash 
soil off the roots with water. 

If strawberries must be planted in 

soil that is infested with the sting 
nematode, row or broadcast applica-
tion of a soil fumigant is recom-
mended. 

FOLIAGE, BUD, AND 

FLOWER DISEASES 

The most serious diseases that 
attack the aboveground parts of the 
plants are four fungu, leaf diseases, 
bud rot (also caused by a fungus), 
and nematode infection, 

Thtec of the leaf diseases--leaf 
spot, leaf scorch, and leaf blight-
cause little or no damage in dry or
irrigated areas. The fourth, powdery 

mi!dew, is seldom a problem except 
in some cool, irrigated areas or when 
very susceptible varieties are grown. 

Leaf Spot, Leaf Scorch 

Leaf spot and leaf scorch do about 
the same kind of damage and are 

spread in the same way. Methods of
control are the same for both. Often 

both diseases occur on the same 
plant; they are sornztimes mistaken 
for different stages of the same dis-
ease. 

Each disease is caused by one par-
ticular fungus. Neither fungus is 

known to attack any other field or 

garden crop. Each usually is brought 
into a field when new plants are set 
or may be carried in from nearby 
field3 by birds or insects, by farm 
implements, or on the hands and 
clothing of workmen. 

Both futngi live through the winter 
on infected plants. Cool weather and 
an abundance of moisture favor their 
spread. 

Both fungi attack leaves, leafstalks, 
fruitstalks, runners, caps.and The 

poF I E U Aattacked, 
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Leaf spot Infettlon asIt appears on upper side 

of leave. Spots are purple with white cen-
ter. 

teal spot tungus %,illinfect these parts 
only when they are immature. the 
leaf scorch fungus will infect leaves at 
all stages of development. 

The leaf spot fungus also cauoes 

fungus of berrl s 
funguso ionll atackI isrrot
but causes little damage. It is not 
noticeable except when it shos on 
green berries; then it appears as a red 
-rbondsooaino lcigo 

the surface. 

Distribution.--Epidemics of leal 
spot and epidemics of leaf scorch 
occur each year in some sections of 
the Gulf Coast region. In other 
regions, scattered epidemics occur 
from time to time. 

Symptoms.-Early symptoms of 
ihe two diseases are similar. Differ
ences appear as the diseases progress. 

In leaf spot, round purple spots 

I/8 to 1/4 inch across can be seen on 
-he upper side of the leaves. At first 
the whole spot is purple. Later, the 

centr- of the spot becomes tan or 
gra), then almost white; the border 
remains purple. On the underside of 
the leaves the spots show as indistinct 
tan or bluish areas. 

IfIf lat.roteother partspatsi of thete plant are 
they are marked by spots 

like those on the upper side of the 
leaves. 

In leaf scorch, small dark-purple 
spots up to one-fuurth of an inch in 
diameter appear on the upper side of 
the leaves. lhese spots never have 
light centers as do those of leaf spot 
and they have a more irregular out
line. If spots become so numerous 
that they cover most of the leaf, the 
leaf dries up and looks scorched. 

Similar spots may appear on other 
affected parts of the plants. 
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let,.i. p.ots are dark purple. 

Leaf %pot damage.--A severe 
attack of leaf spot kills so many 
leases that the "4hole plant is weak-
ened or I! , -, 

Whcth, r 'ce of leaf spot in a 
field is like cause much damage 
if left unct .W..)ed depends on the 
variety being re,'.n and on weather 
conditions at the time new leaves are 
deieloping 

Several strains or the leaf spot 
fungus are knon. Ahich affect var-criesdiffeently g theIn neral 
cies differently. In general, the 

manner in Mulich vanciics react is as 
fOllo" s 

Florida Ninety. Mar2,hall. Raritan. 

Sparkle. Sunrise. and Vesper varieties 
are %cry susceptible to leaf spot. 
Dixieland. Dunlap, Jerseybelle, 
MidvAay. Pocahontas. Redchief, and 
Vermnilion are moderately susceptible. 
Blakemore, Catskill, Earlidawn, Rob-
inson, and Surecrop are only slightly 
susceptible. Albritton, Apollo, Atlas, 
Daybreak, Earlibelle. Fairfax, Head-

e, II o",alJU t k I llie|l), 111~u 1,u-
land are resistant. 

If there ?-e frequent rains duringspring, a feA, leaf-spotted plants
a pn a- feleft 

c sacan an pim Clustersa pidmic. Cltsstrawberrytar of 

spores nizre from the white centrs 
o e t a c r enew 
of the v Rain scatters tospots. themandsart'nwsposAthey gare"4these 
and start new spots. A spring applica-
lion of nitrogenous fertilizer can 
-. I'.~* .. .usually
increas the amount of the disease 
because it increases the amount of 
becas trese the mouent oef 
young ls at thkely whertime lFor 
spot is most ikely to occur. 

Leaf scorch damage.-A severe 
leaf scorch attack may kill so many 
leaves that the whole plant is weak-
cred or killed. Leaf scorch also often 

does considerable damage to caps, 
Icafstalks. runners, and fruitstalks as 
well as to tie leaves. Scorch spots 
may girdke the fruitstalks, causing the 
death of flow -and young fruit. 

Wtether leaf scorch is likely to 
cause much damage in a field if left 
unconirolled when found on only a 
few plants depends on the variety and 
or weather conditions during early 
spring and fall. In hot, dry summer 
months there is little spread of leaf 
scorch. 

Varieties that are susceptible to leaf 
sscorn are Armore, Dixieland, Ear-

lidlawn, Florida Ninety, Jerseybelle,onscrhaeAmrDxead a-one 
lodi ,Floridainy, ersybe, 

Redglodi, iannsse Beauty, and 

Vesper. Moderately susceptible vari-

cties include Fairfax, Raritan, Rob
inson, Sparkle, and Surecrop. 
Resistant varieties are Albritton, 
Apollo, Atlas, Blakemore, Catskill, 
Earlibile, Fletcher. Howard 17 (Pre-
mier), and Redstar. 

\Vhal to do if disease occurs.--The 
fungicide sprays discussed under 

"Prevention," below , can b ,! sed Io 

control both diseases. 
Prevention.-Frequent renewal of 

fields helps prevent epi-

demics of leaf spot knd leaf scorch. A 
field in which disease-free p!ants 

set will remain reasonably free ofdiseases f-,r the I to 3 years it Is 
uulycopd 

cropped.The use of resistant varieties, if 
they are adapted to the growing con-
ditions in your area. may also help 

further information, see Farmers' 
Bulletin No. 1043, -Strawbcrry Vari-

eties in the United States." Copies of 
this publication may be purchased 
from the Superintendent of Docu-
ments, U.S. Government Printing 

Office, Washington, D.C. 20402, or 
from any U.S. Government Printing 
Office bookstore across the country. 
Write to Superintendent of Docu-
ments for price information. Be sure 
to include your return address and 
ZIP code. 

In areas where the fungi of th: *,"o 
diseases are present in quantity, a 
spray program may be profitable, 
Spray a new bed at monthly intervals 
during the spring and fall of the first 
year with bordeaux mixture, basic 
copper sulfate, or such organic mate
rials as thiram, zineb, dyrene, or 

captan. !n the spring before fruiting, 
or saegnrlyor twowo sr,,isprayi-gs are generally

sufficient. Observe limitations on use 
of these fungicides given in the fungi-

cidechart. 

Leaf Blight 
Leaf blight is generally less trou-

blesome than leaf spot or leaf scorch. 
It may be a problem in cooler 
strawberry-growing areas. The fungus 

that causes it lives through the ",.,Hier 

on infected plants and is spread in the 
same ways as leaf spot. 

S)mptoms and damage.- Red to 
brown spots may be seen ofn the 
leaves. Spots have a purplish border. 
are from 1/4 inch to more than
inch across, and arc oval or Irian
ua nsae 

gular in shape. Leaf blight is found most olten on 
older plants after hiITct It seldom 
damages these plants seriously unless 
they are less vigorous than normal. It 
seldom damages young runner plants 

Among varieties most susceptible 
to this disease are Catskill, Dunlap. 
and Robinson. Earlidavn, Empire. 
and Htoward 17 (Premier) seem to 

have some resistance. 
What to do if the disease occurs.--

The fungicide sprays recommended 
for prevention of leaf spot and leaf 
scorch can b: used to control leaf 
blight. 

Pre-,ention.- Frequcnt tenewal of 
strawberry fields may help present 

epidemics of leaf blight. If susccptble 
varieties are grov.n, a late summer 
fungicide spray may be profitable. 
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piih border. 



Powdery Mildew 

Pne de rv mildew Pccasionally 
becoie', sesere in the l'acific North-
%%est. It causes damage in other parts 
of the United States 'nlv %%hen there 
are extended perioc I cool ,eather 
during the gro mostng uson.sea 

Among arties susceptibleth mest 
to this disease are Armore. Apollo. 
Earlibelle. Jerses belle. Lassen, Nid-
land. Northwest. Redglow, Shasta. 
and Tennessee Beauty. Some of the 
most resistzr are Catskill. unp 
Empire. Pocahontas. Siletz, Sparkle, 
and Sunrise. 

S%niptoni.- h- most con-
spicuous stnptom of mildew is anupward rolling of the edges of the
leases Also, a thin vite growth oftile 

hillca~stin Aso.agrvlhof
cobweblike mold appea-s on the 
Iower suilace of the leaves and on 
stems and fruit. If attack is scre. 

lot ,der mtldt-. hai caujed trlea 

leaves may show purple hktches or 
they may be killed. 

W\hat to do if disease occurs.-
Sulfur dust can be used to control 
pow.dery nildvc,. The material, how
exer can sevrely injure leaves and 
flowr stalks if the ,eather turns hot. 
Suifur may be applied up to the time 
of full bloom and again, if necessary, 
after harvest. 

If disease is severe, avoid overhead 
irrigation. 

Presention.--In localities where 
mildew is a problem, avoid planting 
straw,,berries in places that are shaded 
or have poor air drainage. No spray 
or dust program is generally recom
mended. 

ud Rot 
Bud rot is caused by a fungus that 

attacks leafbuds and flowerbuds. It is 

. 

- - , '.i: 

of thete pianit to roti up. 
P- h u a f ecrown 

,. , 
Bud rut: I'lint at left infected, plant at right normal. Both ilalt% r the salme age. 

easily mistaken for spring dwarf: and become darker grecn than 

both diseases have similar symptoms normnal. A few new, leathuds soon 
and appear at the same time of year develop under w.hat is left of the )rig-

There is no known way to pres rt inal buds: these nia. also he killed, or 

bud rot. It is less likely, to occur, they may sUr. Se as sscak. spiiidly 
however, if plants are set at the cor- gro,,ths. Some piait, are killed. usi
rect depth and a'ly, how eser, nf-ctcd plants recoserif the soil is not piled I 

up around plants during cultivation. hut produce no fruit that )ear. 
Distribution.--Bud rot occurs Bud rot can he distinguished Ihom 

throughout the Urited States. Appar- spring d zri iII two ways. Planis 
ently the fungus that causes it is infected with bud rot are not grouped 
common in field soils. The disease is togethei in a fielu, those V, ith spring
most likely to develop during cool, d '.art arc Bud rot-infected plants 

wet spiing weather. Sometimes, slio%% rotting of lcalstalks and dead or 
plants stored at improper tern- decaying bd tissues in the crown, 
peratures or those ;,.eakened in other decayed tissues are less likclv to occur 
ways in storage or shipment show. a in plants vith sprini. dw art 
high percentage of bud rot %,hen 
planted. 

Symptoms and damage.- lhe 
most noticeable svmptonis anpear -1 rce species ,,Iner,it,,des attack 
during the blossonming period. The straw,betry plants ib. Cgi ound. (Onc 
fungus slows tile development of causes spring dsart, one causes 

buds, or kills them. The outer summer dwarf, and one damagesleaves assume a horizontal position leafstalks, lruitstalks. aid new leases 



Spring dwarf, summer dwarf 
pdarf an ,ummer darf 

a no e clfad rulmtedne f 
tJe species that lse inside leafbuds. 
1he nematodes feed by sucking the 

ap from tht ightly folded leaves 
within the bud. The injury to the 
leases results In dwarfing and other 

aemalformations that o,, after the 
leaes unfold 

Both diseases are rnosl commonly 
spread through setting of infected 
plants 1he spring dwarf nematode 
does not persist in the soil long 
enough to spread the disease froro an 
old planting to a new4 p!anting. The 
summer dwarf nematode neisists long
enough to spread the disease from an 

old planting to a new planting made
sithin a %car. 

The diseases ma.' also be spread 

Y 

withi;, a field or area by drainage of 
surface Aater if diseased plants are at 
higher levecs ina ield 


Neither disease is nov. found to 
,'nygreat extent inmost strawberry-

grow mg areas because of successful 
controi -effors by nurserymen and 
grow ers. Either disease can, however, 
if not guarded against, gain a foot-
hoid in a field and quickly spread to 
cause gr at losses. 

Dis-rilution.-In the past, spring 
ditarf has crased serious losses in 
sexeral area. in !he Northeastern 
States. Although it is nov.,a iarity, it 
is found from time to time in stocks 
in the Atlantic States from New 
England to Georgia. in Texas, 

Michigan, and in the Pacific States. 
The nrematedes causing spring dwarf 

can live through winers Aith subzero 

Spring d1arf: Plant or left Infett-d, plarnt at 
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riht nurmal. Both pl ants are the same age, 

temperatures and through relatively
hot summers. They become inac:ive 
in extremely hot sum ners and may 

die out during long, hot growing sc,,-
sons. 

Summer duarfhas caused damage 
from Virginia and Arkansas south-
ward and in southern California. 
However, there is only an occasional 
field that has enough infected plants 
to reduce the yield. The nematode 
that causes this disease can live 
tthrotgh mild winters a5 far north as 
zouthern Illinois and Delaware. 

Symlptoms and dameige.-Symp-
toms of spring dwarf show best 
during the early part of the growing 
season, when the greatest damage i 

done. lcaves that develop from 
infected buds are narrow, twisted, 

and glossy. There are few or no 
blossom buds; therefore infected 
plants produce little or no fruit. 
Some plants are killed during !he 
spring, but most infe,-ted plants sur
vive. When hot summer weather 
brings a decrease in the number of 
spring dwarf nematodes, the infected 
plants seem to recover; the% produce 
normal-appearing rtnners. Most ot 
these runners are infectt:d and .,ill 
show symptoms the fo!!uks ing spring 

Plants infected iih sunmitn'r dwarf 
show symptoms on leaves that 
develop during the summer and early
fall. The summer dwarf nematodes 
are present in buds in the spring. but 
do not build ,;p to desteuctie popu-
lations until wam weather. 

Affected leaves are narrowk, 
twisted, gloss), stiffer and greener 
than normal, and have sherte, than 
normal stalks. Some leaves are vcry 
small. -he malformed leaves are in 
the center of the plant, sui ro:ded by 
normal or nearly normal leaves that 

ere f,,rred earlier, leaves that 
develop in cooier fall Aeather may be 
almost normal in both size and 

shape. Infec:c, plants form fe, er 
flowerbuds than normal I-lult is 
sometimes misshapen. Most runner 
planlts are infected. 

5,Yhat to -duifd-Aarf occurs, lake 
out and destroy diseased plants Pre
ient drainage water from carrying 
nematodes to uninfected plants in the 
fields. 

Prevention. - Plant onl) stock that 
is free of dwarl neniatodes If you 
obtain plans from Mur On field or
 
from a neighbor, avoid those from 
fields that you kni, or suspect are
 
infected.
 

Most nurstock, because of careful 
seletion of stock, are free from those
 

and other foliar nematodes. Inmost
 
States, plants with any foliar neratodes cannot be certmtied by plant 

inspectors. 

Bulb and,,tem nematode 
The bulb and stem nematode, a 

serious pest of cloers, sometimes 
attacks strawberries. It has appeared 
most frequently i,the Pacific North
west-usuall in fields in %whichthe 

pest has attacked prcvious crops or 
'.-ar infected plantings of cloer 

Symptomrs are short, abnorniAlly
thickened leafs!alks and frutstalks. 
and distorted !eaves. Plants mas be 
severely stunted and unpreductisc 
Sy,nptoms usually appear onlh on 
parts of the plant that deelop early 
ir, the season. The disease Is most 
severe during a -ool. wct spring 

If on!y a few plants in a field are 
infected, remove and destroy them 

To prevent infecio;n w4ith this 
nematode, do not plant straw berries 



near or in soils that have a history of 

this nematode onl other crops. Do notdisasd nwuse plantsd ofrom opfieldsontin
plants 

plantings. 

BERRY DISEASES 

Six fruit rots-gray mold tot, tan 
rot. hard rot. leather rot, blackseed, 
and stern end rot--are found in the 
field,Each is caused by a different spe-" 

cies of fungus Gray mold rot causes 
the most damage, black-seed the 
least. Most of the fruit rots are 
especially troublesome in the South. 

I ong periods of rain and cloudy 
,eather accompanied by tern-

peratures favorable to one or more of 
the rot fungi usniaily precede epi-
demics of fruit rot. 

Presentive measures are the same 
for-all the fruit rots except stem end 
rot. 

Gray mold rot 
Gray mold rot occurs throughout 

the United States It is found on her-
ries at all stages of their development. 

Symptoms and damage.--Gray 
mo!d infection often starts on blos-
soms and green fruit-where there 
are fhost or oher injuries to the flow-
erstalks or caps, or where deaJ petals 
adhere to the developing fruit. Some-
times it affects flowerstalks enough to 
prevent development of the fruit. 

Infection also may start in the part 
of a berry that touches the ground, 
another decayed berry, or a dead leaf. 
A* first it shows as a !ight brown. 
rather soft spot. The rot spreads 
throughout the berry. As the berry 

:Mulching 

.will 

x~wlFruit qo)s . z-spraying 

€ 

pN.ss7 
[ray mrold on unipe herr). 

dries out it become firm and tough, 
is a uniform brown color throughout, 

and is covered by a distinctive gray 
powder or a dusty-appearing growth. 

WVhat to do if disease oceurs.--
Some fruit may be saved by fungicide 
sprays (discused under "Prevention")
once the rot is noticed. 

Prevention.-Proper spacing of 
plants and correct timing of fertilizer 

application are the most important 
preventie measures. 

If plants in matted rows are not 
densely spaced or if the rows are kept 
narrow, the developing fruit can dry 
more rapidly and thus be less subject 

to rot than if the plants are allosed 
to become crowded. 

ApI~y any fertilizer in fall or 
summer rather than in spring. Fertil-
izer applied in the spring produces 
thick foliage; shading by thick foliage 
prevents rapid drying of berries after 
rains and heavy dews; this helps form 
suitable conditions for development 
of rots. 

(with straw, pine needles, 

or other materials), when practicalalso help reduce the damage
from fruit rot; the fungi that cause 

fruit rots live in or on the soil and in 

infected leaves and plant debris. 
Whether plants are mulched or not, 
cultivate as little as possible from 
bloom until after harvest, 

Another control measure-
or dusting with fungicides-

probably will reduce the amount of 
rot damage except when conditions 
are extremely favorable to the gro,.1n 
of rot 'ungi. This control meisure 
ofter, costs more than it is v,orth, 

howevei. 
Spray with benlate, captan, 

ferbam, zineb, or dyrene as soon as 
blossom buds are visible in the 

spring. Spray every 2 weeks unil the 
berries are one-third grow n. After 
this time, spray only if rot is present 

or if extensive cool or rainy periods 
are predicted. Observe limitations on 

use of these fungicides given in the 
fungicide chart. 

Tan rot 

Tan rot occurs in the Southern 
States. It attacks both green and ripe 
berries, 

Symptoms and damage.-Tan rot 
forms slightly sunken, tan-colored 
areas on the berry surface; these us-

ally develop on the sides of the ber-
ries. As the rot extends into the 
berry, the rotted part v, idens and 
forms a cone. This cat easily be 
removed in one piece with the point 
of a knife or pencil. 

What to do if disease occurs.-
Same as for gray mold rot. 

Prevention.-Same as for gray 
mold rot. 

Hard rot 

[lard rot occurs throughout he 
United States. It has been most 

serious in central Florida. It attacks 

only ripe berries. 
S)mptoms arid damage. Ilard rot 

usually attacks on!y berries that 
touch the ground as they groA.Affected berries generally are one
siean hwaarbriuaeao 
sideo and shoo. a hard br.,:, area on 
the side that touched the ground 
There is a distinct line betveen the 
rot and the rest of the herr. I he rest 
of the berry remains unchanged in 
i.ppearance and in taste. 

Val to do if disease occurs-
Same as for gray mold rot. 

Prevention.-Same as for gray 
mold rot. 

Leather rot occurs in Alabama.
 
Louisiana, Iississippi. Arkanss,
 

Missouri, Tennessee, Kentucky, IIl- 

nuis, Maryland, and Virginia. I. 
attacks both green and ripe berriest

S)mptos and damage.- On green 

berries, diseased areas are eIther dark 
brown or natural green outlined by a 
brown edging. On partly colored ber
ries, diseased areas are light bross, at 

the center and shade into purple at 
the edges. On fully ripe lerries. there 
may be no change In color or a shlight
darkening of the dsased area 

The healthy flesh of a berry that is 
even s!ightly rotted has a bitter taste 

If a diseased berry is cut acoss. 
there is no clear line separating dis
eased and healthy flesh. loseser, 
there is a marked darkening of the 
water-conducting system leading to 
each seed. In the later stages of 
decay, the fruit becomes tough and 
leathery. 



%Vhial t) do if disrase occurs.-
Same as for gray mold rot. 

[Pre'entionr. - Same as for gray 
mold rot. 

Black-4,eed 

Black-seed occurs most alten in the
South Atlantic States. lt occurs less 

frequent., in other areas vhere leaf 
spot is serre It appears only on ripe 

berries, 
Symptorns And daniage.-Black-

seed forms black spots about one-
fourth of an inch in diameter 
surroundlng groups of seeds on the 
surface of the berries. The berry pulpis discolored a short distance below 
the black surface, but there isno Pcn-


oral decay of an infected berry. Usu-
ally only I or 2 spots occur on one 
ber, but occasionally there are as 
mansv as B or 10. 

'hat to do if disease occurs.-
Same as for gray mold rot. 

Prevention.-- Spray a new bed at 
monthly intervals during the fall of 
the first ear -. ith bordeaux mixture, 
basic copper sulfate, or such organic 
materials as zineb and captan. 
Obsere limations on use .of these 
fungicides iven in the fungicide 
chri Other preentive measures are 
the same as for gra\ mo~ld rot. 

Stern end ,ol 

Stcm end rot is sometimes destruc-
other coolertie in Michigan and 

areas. It attacksstrasberiN gros ing 

green or ripening fruit, and is 
especialk severe on ferries of the 
Robinsn ,ariet'.. 

This rot is caused by a fungus that 
is similar to the fungus that causes 
leaf blight 

Symptoms and damage.-Stem 
end rot usually attac.cs the cap first, 
then moves into the pulp. The cap 
becomes dry n,d brown; the pulp 
scft, brown, and .katery. There is a 
distinct line between diseased and 
healthy tissue. 

N.hat to do if disease occurs.-
Same as for gray mold rot 

Brown Caps 

When caps are killed and dried 
out, they turn an unattractive brown. 
Although this cap discoloration does 
not affect the taste of the berr'., ber-
ries with tiown caps bring a lower
price than those with bright green 
caps. 


Th: most common causes of bross 
caps are the funigi that cause th: ;ar-
ious fruit rots.

A combination of high temperature 

and low humidity. especially when 
accompanied by wind, can kill berry 
caps. Strawberries of Klondike, Mis
sioaary, and Blakemore varieties 
have wseak caps that are easily killed 
by such weather conditions. 

Presention.-Spraying or dusting 
,Aith the fungicides recommended ior 
the presention of gray mold rot will 
often re-duce the amount ni brown 
caps. 

FUNGICIDES USE!) FOR 
D SEASESTRAWBERRY 


CONTROL
 

The fungicide chart gives a range in 
amounts ef f- .ngicide that can be 
applied to straberr;es to control the 
diseases discussed in this bulletin. 

1he to'. est rate given will control 
the disease specified, under some con

ditions. Also, use of strawberry vari-

eties that are resistant but not 
immune to diseases will reduce the 
rate of application or number of fun-
gicide applications required. 

Choice of a higher rate of applica-
tion may be necessary for any of the 

following reasons: 
Clim,=,e.-Areas or seasons whh 


high rainfall or freqiuent desas and 
cloudy days may require an increased 

rate of application or more applica-
tions with the minimum rate. 

Preva!ence of a disease.-Frequent 
applications with a higher rate may 
be needed to check a severe outbreak
of a disease,

Density of planting.-Excessive 

foliage growth or overly thick beds 
may require higher rates for fruit rot 
control. 

Experience of the growers -- local 
conditions (climate, diseases, or vari
eies used) may result in local recom
mcndations of a rate above the 
mirinrn. 

Application equipmenr. -Lo. clfi
ciency sprayers suith 1ow presstre. 

large droplet si,e, or poor distribu
lin pattern) ma require higher rates
 

of application to achieve the proper 
coverage of foliage. 

Soil fulngution rae5 --tlcav or 
muck soils may iequire more rmaterial 
than the minimum rate. locflexperi
ence wii, determine the rate of appli
cation needed. 

The table also gives limi!ations in
application of the fungicides. hese 
must be followed with all rates of 

application. 
Read the precautions in this bul

letin on the use of pesticides. 
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EB 0848 

DISEASE AND INSECT
 
CONTROL GUIDE
 

Minimum 
Days Be. 

Disease or Insect Amount of twnen Last
 
and Relative Pesticide Formulation Application
 
Occurrence (use one) Per Acre* and Harvest Remarks
 

PREPLANT TR EATMENI 

Nerratodes DO Follow maru- Preplant only Have nematode analysis n,- and base 
(occasional) 	 Telone facturers dire-, furrigaton on results. !ti best to fumi-

Vidden D tions. gate in late summer or early fallbefore 
Vorlex anticIpated planting in sring. 

Strawberry root No chemicals registered for pre
weevil planting application. See post-harvest 

Black vine period. 
weevil 

Rough strawberry 
root weevil 
(common) 

Woods weevil 
Obscure root 

weevil (com
mo i) 

Garden fonofos 2 qt of 4 EC Apply D"onate to the soil just prior to 
symphylan (Dyfonate) 201b of 10% granules planting Disc into soil. Will protect 
(rare) plants cnly during summer following 

transplantq. Fumigation as explained 
above for 2ernatodes, may be used. 

ESTABLISHED PLANTINGS-HARVEST YEARS
 
Dormant & Prebloom Periods
 

Leaf Spot Bordeaux 6-6-100 See remarks Do not combine Bordeaux with insecti
(common) or cides or other furgicide. Where leaf spot

" *° Benomyl 1/2-1 lb of 50% WP See remarks has been a probl,m, mae initial applica. 
(Benlate) (Apply in 100 gal tion when growth begins and repeat at 

water) 10 14 day intervals. If Bordeaux is used, 
discontinue at first bloom. Fruit rot 
program helps control leaf spot. 

NOTE: All recommendations are made as formulations (the way it comes in the oackage); not to be 
confused with recommendations as active ingredient (actual pesticide) as may appear in other more 
technical publications. 
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Disease or Insict 
and Relative 
Occurrence 

Powdery mildew 
(common) 

Spittlebug 
(common) 

Aphids: 
(common) 

Cyclamen mite 
(rare) 

EB 0848
 

CONTROL GUIDE (continued) 

Minimum
 
Days Be-


Amount of t"en Lost
 
Pesticide Formulation Appliction
 
(use one) Per Acre* and Harvest 	 Remarks 

benomyl' 12 1 lb 50% WP .',ce renarks Begin applications in early spring and 
(Benlate) applied in 100 gal discontinue well before harvest. Sulfur 

or water, dust may bum foliage in hot weather. 
sulfur dust 20-30 lb See remarks Plant damage has been reported from 

or northwest Washington at rates of sulfur 
sulfur spray 4-6 lb applied in See remarks above 2 Ib/lO0 gal. Consult fieldman for 

100 gal water, 	 processor regulations. 

azinphos- 1 lb of 50% WP 5 Apply when blossom clusters start to 
methyl separate. Control is more difficult after 
(Guthion) the spittle masses are formed. Use 100 gal 

or of water per acre, 
endosulfan 2/3 qt of 3 EC 4 
(Thiodan) 1qt of 2 EC 4 WARNING: Do not apply Guthion 

1 lb of 50% WP 4 	 during bloom because of hazard to bees. 
Apply Thiodan in eveni-ig or early 
morning to avoid bee poisoning. 

Aphid sprays involve a special schedule that is aimed it the control of virus spread. Read the 
remarks below and refer to dutailed spray schedule on page 9. 

Metasystox-R, Guthion, and diazinon are all recom
mended for strawberry aphid control. Thiodan may 
also be used, but in many areas strawberry aphids are 
resistant to it. Spraying should begin in early April and 
be repeated at 3- to 5-week intervals until at least 
September. The use of Metasystox-R in Washington is 
restricted to three applications per season. The third 
application must be applied after harvest. It is suggested 
that two of these be applied in April and May when the 
aphid is multiplying most rapidly. Fields should be 
watched closely, and when any aphids are again seen, the 
field should be resprayed. 

endosulfan 2/3 qt of 3 EC 4 Direct spray into crowns. 
(Thiodan) 1 qt of 2 EC 4 

1 lb of 50% WP 4 Apply in 100 gal of water per acre. 

Apply in evening or early morning to
avoid bee poisoning. 
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EB 0848
 

CONTROL GUIDE (continued) 

Disease or Insect 
and Relative 
Occurrence 

Pesticide 
(use one) 

Amour.', of 
Formulation 

Per Acre* 

Minimum 
Days Be

twe~n Last 
Application 
and Harvest 

Bloom Period 

Fruit rot 
(common) 

Leaf spot 
(common) 

Captan 

or 

benomyl"" 
(Benlate) 

5 lb of 50% WP 
ap'Iied in 100 gal 
water. 

1/2-1 lb of 50% WP 
applied in 100 gal 
water. 

0 

or 

Ronilan 1 1/2-2 lb of 50% 
WP applied in at 
least 100 gal water 

0 

or 

Topsin.M " 3/4-1 lb of 70% 
WP applied in 
100 gal water 

1 

Omnivorous 
leaftier 
(occasional) 

Methoxy- 3 lb of 50% WP 
chlor 

Guthion, Sevin, and okher chemicals 
which would probably control this 
insect are not recommended during 
the bloom period because of their 
high toxicity to bees. 

14 

Aphids: 
(common 

See pages 5 and 9. 

Twospotted 
spioer mite 
(common) 

cyhexatin 
(Plictran) 

or 
dicofol 
(Kethane) 

or 
ietradifon 
(Tedion) 

2 lb of 50% WP 

1 1/2 qt of 18 1/2% 
EC 
1 1/2 lb of 35% WP 

Use as manufacturer 
directs. 

1 

2 

2 

3 

Remarks 

Begin applications at first bloom and 
obtain good spray coverage. 

Apply Captan at about B-day intervals or 
after each rainy period, but no more than 
2 sprays in any 6-day period. 

Apply Benlate at 10-14 day intervals. 

Apply Ronilan at about 8-day intervals or 
after each rainy period, but no more than 
35 lb/acre/year. Under low disease pres
sure (drier weather) apply at 10-14-day 
interals. 

Apply Topsin-M at 7 to 10 day intervals, 

Apply during first or second week of 
bloom. Reapply in 3 weeks if necessary. 

See Bee Poisoning section on page 2. 

Good coverage of undersides of leaves is 
essential. Tedion is most effective when 
used against low mite populations as its 
main aczion is against eggs and miniature 
mites. Do not reapply Tedion within 35 
days. 

In some areas, mites may be resistant to 
Kethane or Tedion. 
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EB 0848 

CONTROL GUIDE (continued) 

Minimum 
Days Be-

Dios= or Insect Amount of tween Last 
and Relarive Pesticide Formulation Application 
Occurrence (use one) Per Acre* and Harvest Remarks 

Harvest Period 

Fruit Rot Captan See details under "Bloom Period." 
(common) or 

Benlate 
or 

Ronilan 
or 

Topsin-M 

Slugs metaldehyde 25-50 lb of 2.4% 6 Apply when slugs appear and repeat as 
(occasional) bait. needed. Apply between the rows to 

avoid contaminating fruit or foliage. Bait 
Consult your fruit buyer before using must contain no 	 other pesticide which 
metaldehyde. In areas with a history would leave an illegal residue at harvest. 
of problems with slugs, it may be 
helpful to bait around margins of the 
fields during the year of establish
ment to reduce migration into the 
fields. 

Posthurveat Period 

Twospotted Same as in 
spider mite bloom
(common) 	 period. 

Serious dam
dge is rare 
at this time. 

Cyclamen mite Same as in 
(rare) prebloom 

period 

Aphids: See pages 5 and 9. 
:, ommon) 

Strawberry azinphos, 1 lb of 50% WP Apply if population reaches two larvae 
leafroller methyl per plant or foot of matted row. 
(occasional) (Guthion) 
(rare) or See Bee Poisoning section on page 2. 

*parathion 1 pt of 4 EC 

2 lb of 25% WP 
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EB 0848 

CONTROL GUIDE (continued) 

Minimum 
Days Bv-

Disease or Insect Amount of tween Last 
and Relative Pesticide Formulation Application 
Occurrence (use one) Per Acre' and Harvest Remarks 

Obscure root azinphos- 1 lb of 50% WP Apply Guthion in 100 ga! water per acre 
weevil methyl to the foliage. Begin treatments in
(common) (Guthion) mediately after harvest. Repeat in 2 

or weeks. Do not apply unless root weevils 
*carbofuran 2 qt of 4 F are definitely present. See below for 

(Furadan) Furadan application instructions. 

Strawberry root *Furadan 2 qt of 4 F Apply 2 qt of I lb/gal. flowable Furadan 
weevils in 100 gal of water per acre. Concentrate 

Black vine in a 12-inch wide band over the rows. 
weevi! Incorporate by use of 1-2 inches of water 

Woods weevil through sprinklers. Application may be 
(common) between last harvest and October 1, but 

it is recommended that it be applied 
approximately August 1. Do not apply 
if any berries are present. Do not apply 
morrc than once per season. (See WSU 
EM 4046 for additional information.) 

* EC-emulsifiable concentrate; WP-wettable powder; F-flowable (sw page 1). 
* 	Registration of chlordane has been suspended for this use by EPA; however, existing stocks can be used according to abel directions. 

No substitute is registered for preplant treatment. See postharvest period. 
Certain fungi can build up resistance rapidly to Benlate or Topsin-M. Repeated applications of these fungiciOes should be avoided. 
Capten or Ronilan used as alternate sprays, or tank mixtures of Benlate plus Captan. or Benlate plus Ronilan, or Topsin-M plus 
Captan will reduce the possibility of resistance developing. Fungi resistant to Ben!ate are also likely to be resistant to Topsin-M. 
thus alternation or tank mixtures of these two fungicides is not suggested. 
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EB 0848 

Spray Schedule for Strawberry Aphids in Ejtablished Strawberry Fields 

Datel Chemicalb ' c 

April 1-7 Metasystox-R 

Just before bloom Guthion 

May 30 Metasystox-R 
or 
Immediately after Metasystox-R 
harvest or 

Guthion 

or 

diazinon 

Sept. 1-15 Metasystox-R 
or 

Guthion 

or 
diazinon 

Amount of Min. Days 
Formulition Application 
Per Acre* to Harvest Remarks 

2 pts of 25% EC 3 

1 lb of 50% WP 
or 

2 pts of 2S or 2L 

5 

2 pts of 2S or 2L 3 

2 pts of 25% EC 3 

1 lb of 50% WP 
or 

2 pts of 2S or 2L 

5 

1 pt of 4 EC 
or 

1 lb of 50% WP 

2 pts of 25% EC 3 

1 lb of 50% WP 
or 

2 pts of 2S or 2L 

5 

1 pt of 4 EC 
or 

1 lb of 50% WP 

5 

WARNING: Do not apply diazinon or 
Guthion during bloom because of hazard 
to bees. 

Apply Metasystox-R in evening or earl 
morning to avoid bee poisoning. 

Each of the listed chemicals is to be used 
at the rate of 1/2 pound of actual toxi
cant per acie. 

a 	 These dates are for Oregon and Clark County, Washington. Delay approximately 5-7 days for Pierce County and 10

14 days for Skagit and Whatcom Counties, Washington. 
b All chemicals to be used at 0.5 lb of actual toxicant per acre. Formulations are given for growers' convenience and 

equal 0 5 lb actual toxicant per acre. If Plictran must be used for mites, combine with Guthion wettable powder, 
or apply a week after Metasystox-R. 

c 	 Do not apply Guthion or diazinon when blossoms are present in order to prevent bee poisoning. Apply Metasystox-R 
only in the evening when bees are not present. 

EC :emulsifiable concentrate; WP=wettable powder; F=flowable (see page 1). S and L mean essentially the same as EC. 
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SPRAY COMPATIBILITY (ABILITY TO MIX) CHART
 
FOR FUNGICIDES AND INSECTICIDES
 

It may be to your advantage to control several problems with one spray by combining several chemi
cals. Read the label and follow the manufacturer's directions when making these mixtures. This 
compatibility chart is provided to help you in preliminary planning only. Compatibilities can vary
from those indicated on this char because of change in solvents and emulsifying agents, etc. It is a 
good idea before making a tank mixture to mix the chemicals in a jar of water at approximately the 
recommended dilution rate and look for any reactions that would cause solids to form and separate 
out of the solution. Some mixtures may create phyiotoxicity problems (plant injury), so unless a label 
specifies otherwise, either experiment on a few plants or avoid doing it. 

o a 

MtC C >ystx-R 
0-E 0 > 0 

Ber.at c 

Captan ~1 1 

a.hxyho U1 IDiazinon
 

Guthion1 71
 

Metasystox-R C
 

Methoxychior 1I
 

Parathion 1 

Plictran C
 

Ronilan ? ? ?
 

Sulfur X 
 1 1 X 

Tedion C -

Thiodan 

Topsin-M C X ?
 

Blank=Normally compatible, however, newer compatibility charts suggest not tc. mix unless approved by manufacturer. 
C=Caution 
X=Incompatible 
1=Use wettable or soluble powder forms 

Note: P,--_- -s missing from the above chart because the compatibility data for this material are unavailable to us at 
this time. 
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WEED CONTROL GUIDE 

Chemicals will give good control of annual weeds in both new and established strawberry plantings. 
However, they must be used with caution. It takes accurate application, timing, and amounts to obtain 
good weed control without injuring the plants or reducing their yields. 

PERENNIAL WEED CONTROL 

Chemicals that kill perennial weeds also damage strawberry plants. Therefore, weeds such as quack
grass, sheep sorrel, field horsetail, Canada thistle, and others that grow from old roots and stems must 
be killed before strawberries are planted. 

To maintain an income while bringing perennial weeds under control, other crops that are resistant to 
perennial weedkillers can be grown. Glyphosate in corn and 2,4-D, MCPA, dicamba or glyphosate in 
cereal grain are a few of the ways in which weedkillers can be combined with crop production to 
obtain perennial weed control. 

Perennial weeds also can be controlled by tillage alone. Therefore, advantages and costs of chemical 
applications must be weighed against costs and time spent in a clean cultivation program. 

ANNUAL WEED CONTROL 

Herbicides will give selective control of germinating and seedling weeds in strawberry plantings. Since 
several herbicides can be used safely and effectively, the choice depends upon several interrelated 
factors: weed species present, management practices, age of the strawberry planting, soil type, and 
weather conditions. 

Diphenamid (Enide) 

Diphenamid is effective against germinating seeds of many annual weed species. !t will not kill weeds 
that are growing at the time of treatment. It sometimes persists in the soil for as long as five months, 
although under most conditions its weed-killing activity lasts only 2 to 3 months. Rainfall or overhead 
irrigation following application is essential for effectiveness. Under dry conditions, a shallow (1 to 
2 inch) soil incorporation will improve weed control. 

In new plantings, apply 2-6 weeks after transplanting. Weeds that have germinated should be r2rnoved 
by cultivation before application. A second application can be made 6 months later. In establi, ied 
plantings, application can be made either after harvest following renovation of beds or in the fall 
(OctobLer through December). 

Rate of application1 depends upon soil texture. Use 4 pounds sctive ingredient (8 pounds of 50 WP or 
4.4 pounds of 90 WP Enide) per acre in coarse soils (sand, loamy sand, sandy lom); 5 pounds active 
ingredient (10 pounds of 50 WP or 5.6 pounds 90 WP Enide) per acre on medium soils (loam, silt 
loam, sandy clay loam) and 6 pounds active ingredient (12 pounds of 50 WP or 6.6 pounds 90 WP 
Enide) per acre on fine soils (clay, clay loam, silty clay). 
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Precautions: 
1. Do not apply within 60 days of harvest. 
2. 	Do not apply within 6 months of the last application. 
3. 	Do not plant edible crops other than Irish potatoes, sweet potatoes and strawberries within 6 

months after the last application of diphenamid. 
4. 	Do not use cover crops for food or feed. 
5. 	Do not graze livestock on treated areas. 
6. 	Do not use in combination with fertilizers, insecticides or fungicides.7. Follow wettable powder precautions. 2 

8. 	 Under di-y soi; cunditlu,, , :9. lu W:r,t; r 
9. 	Once weeds have become established, little or no cootrol will be obtained. 

Resistant weed species. Black nightshade, shepherdspurse, various species of mustard, smartweed, 
groundsel, all established perennial weeds. 

Susceptible vA-ed svecies. Annual bluegrass, barnyardgrass, witchgrass, green foxtail, yellow foxtail, 
wiregra-s, annual ryegrass, chickweed, knotweed, lambsquarters, redroot pigweed, purslane. 

Chloroxuron (Tenoran) 

..hloroxuron is a soil-residual herbicide that also has foliar activity. Best results are obtained before the 
seeoling weeds have developed the first true leaf. Rainfall or sprinkler irrigation following application 
is necessary- to control germinating weeds. Persistence of chloroxuron activity in the soil depends on 
many things, but in general, spring and summer applications will last 4 to 6 weeks, fall applications 
6 to 8 weeks. 

In new plantings, delay application until strawberry plants are established. Annual weeds should not 
be past the first true-leaf stage of growth at the time of application. Chloroxuron can be applied to 
new plantings again in the fall (October or November) for control of fall-germinating annual weeds. 

In 	established plantings, apply either after harvest following renovation of beds or in the fall (October 
or November) just after fall rains have initiated winter-annual, weed-seed germination. Chloroxuron 
can also be used in the spring on established plantings provided application is made 60 days before 
first harvest. 

Rate of application 2 is 4 pounds active ingredient (8 pounds of EO WP Tenoran) per acre. At this 
rate of application, do not add spreader-sticker to spray mix. However, during the dormant season, 
the addition of a spreader-sticker makes it possible to kill fully grown chickweed with no injury to 
the strawberries. 

Precautions: 
1. Do not apply more than two times during any one year. 
2. Do not apply within 60 days of harvest. 
3. 	Use other herbicides when grasses are the major weed problem; chloroxuron is a poor grass killer. 
4. 	Will not control established perennial weeds. 
5. 	Do not apply chloroxuron when air temperature is 750 F or higher to avoid excessive burn injury 

on strawberry foliage. 
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6. Do not apply to strawberry plants under stress. 
7. Follow wettable powder precautions.2 

8. Thoroughly rework soil before planting succeeding crops. 

Resistant weved species. Annual grasses, prostrate knotweed, pineappleweed, all established perennial 
weeds. 

Susceptible weed species. Alack nightshade, chickweed, shepherdspurse, lambsquarters, redroot pig
weed, smartweed, spurry, various species of mustard. 

Napropamide (Devrinol) 

Napropamide can be used in Washington for weed control in new and established plantings of straw
berries. It has a good margin of safety and controls many different species of annual weeds. Control 
of germinating weed seed has lasted as long as 8 months and sometimes longer. At least one inch of 
rainfall or overhead irrigation following application isessential for effectiveness otherwise the material 
is degraded by sunlight. The surface 2 to 4 inches of soil must be wet within one day after application 
during the summer and within 10 days during late fall in order to obtain goori control of qerminating 
weed seed. Since napropamide has little or no elfect on emerged weeds, it should be applied before 
they emerge. 

In new plantings, apply napropamide soon after transplanting but before weed-seed germination. In 
established planting%, application can be made during October through March to weed-free soil. 

Rate of application 1 is 4 pounds active ingredient (8 pounds of 50 W Devrinol) per acre. 

Precautions: 
1. At least 1/2 inch of rainfall or irrigation within aweek after application is necessary for weed con

trol.
 
2. Napropamide will not control established weeds. 
3. Do not apply more than once per season. 
4. When applied to new plantings, the setting of runners issometimes inhibited. 
5. Follow wettable powder precautions.2 

6. Do not use on soils with over 10% organic matter. 
7. 	Weed control will be reduced when soil is heavily covered with leaves or trash. 
8. Do not plant alfalfa, small grains, corn, lettuce, or beets for 12 months after application. 
9. Use an alternate herbicide in the last harvest year to avoid residue injury on the crop following 

strawberries. 
10. 	 Do not apply from bloom to harvest. 
11. 	 Application of the material should be delayed until the desired number of daughter plants have 

become established. 
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Resistant weed species. Shepherdspurse, species of mustard, henbit, minerslettuce, black nightshade, 
smartweed, all established perennial weeds. 

Suscetirble weed species. Annual bluegrass, bamyardgrass, wild oats, chickweed, common fiddleneck, 
knotweed, little mallow, purslane, common sowthistle, filaree, grounds.l, lambsquarters, pineapple
weed, prickley lettuce, redroot pigweed. 

Simazine (Princep) o 

Simazine should only be used on established plantings. It may be applied in irrigated fields after post
harvest renovation and again during October through November. In non-irrigated fields apply it once 
during September through November as determined by expected weed seed germination and rainfali. 
Weeds that have mermiriated should be hoed out before application. 

Rate of application 1 is 1 pound active ingredient (1.25 pounds of 80 WP Princep) per acre. 

Precautions: 
1. Rainfall or irrigation soon after application is necessary for good weed control. 
2. Do not apply during late winter or in the spring. 
3. Do not apply to very loose, sandy, or coar,;e soil. 
4. Limit irrigation to 1/2 inch after postharvest renovation application. 
5. Adequate control of weeds in northwestern Washington requires two applications per year. 
6. Follow wettable powder precautions. 2 

Resistant weed species. All established perennial weeds, triazine resistant lambsquarters, and redroot 
pigweed. 

Susceptible weed species. Annual bluegrass, chickweed, groundsel, lambsquarters, nightshade, redroot 
pigweed, mustard spp, arid smartweed. 

Simazine plus Napropamide 

This combination increases the number of weed species controlled and greatly increases the length of 
effective control. Apply during October through November. Do not apply in the spring. Follow all 
precautions as given pieviously for simazine and napropamide alone. 

Rate of application1 is 1 pound active ingredient (1.25 pounds of Princep 80 WP) plus 4 pounds 
active ingredient (8 pounds of Devrinol 50 W) per acre. 

Terbacil (Sinbar) 

Based on field testing in western Washington over the last three years, as well as on label recommenda
tions, the following use directions should prove effective and selective in western Washington straw
berry fields. Apply immediately after postharvest renovation or in the dormant season (late fall through 
late winter). Rate of application is .4 to 1 pound active ingredient (.5 to 1.25 3ounds of 8OW Sinbar) 
per acre. 

OA special local needs registration has been granted for this use in Washington under Section 24(c), FIFRA. 
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Restrictions/Precautions: 
1.Use only on plants established in the field for at least 6 months. 
2. Use the lower rate on course-textured soils (sands, zandy Icams, loamy sands, etc.); higher rate 

on fine-textured soils (clays, silts, silt loams, etc.). Do not use on soils with less than 2%organic 
matter. 

3. When application ismade after postharvest renovation, complete removal of old leaves, stems, etc., 
isessential. Apply Sinbar before new growth begins.

4. When application is made during the dormant season (usually mid-November to early February), 
treat before weeds are 2 inches tall or 2 inches across. 

5 	Strawberries growing in low-lying or poorly drained areas will be severely injured or killed by Sin
bar treatment. 

6. Do not tank-mix Sinbar with cther herbicides or liquid fertilizers and pesticides. 
7. Sinbar may reduce runner production or plant stand. 
8. Do not apply to strawberres under stress due to drought, insect or plant disease infestations, 

poor drainage, etc. 
9. Certain varieties (Totem) may not be tolerant to Sinbar treatment. 

10. Do not plant any crop within 1year after last application of Sinbar. 

Resistant Weed Species. All established perennial weeds. 

Susceptible Weed Species. All annual weeds. 

Other Herbicides 

Herbicides listed below are currently registered for use in strawberries; however, they have been judged 
unsuitable in western Washington for one or more of the following reasons: (1) a high probability of 
strawberry injury, (2) ineffectiveness on the weed species commonly infesting strawberries, (3) inap
propriate under the usual environmental conditions and/or managerial practices common to western 
Washington agriculture and, (4) availability of better and less costly alternative herbicides. 

DCPA (Dacthal)
 
Dinoseb (Premerge 3)
 
2,4-D amine (several trade names)
 

Methods of Application 

Uniform application isabsolutely necessary if herbicides are to provide the desired results. 

Treatment rates are low. For example, only 1.25 pounds of 80 WP Princep are needed per acre. Such 
a small amount of material spreads very thinly over an acre. Variations in the spray pattern, overlap,
speed of the rig, worn nozzle tips, etc., will change the application rate sufficiently to damage the 
crop or reduce the weed control. 
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To get uniform application, be sure that your sprayer: 

1. Can apply material at low pressures, 30 to 40 pounds per square inch. 
2. 	Can apply 40 to 60 gallons of spray per acre. 
3. 	Has nozzles spaced evenly, 12 to 18 inches apart, along a boom that can be adjusted for height. 
4. 	Can move at a constant ground speed between 2 and 4 miles per hour. 
5. 	Will cover the entire area with a broadcast applicationl. 
6. 	Has nozzle tips that deliver ihe rated volume of spray (test the output of the individual tip to deter

mine its accuracy). 

1All rates of application are given in pounds active ingredient per acre; also rates of application are based on complete 
(overall) coverage. Reduce amounts used per acre proportionately for band or strip treatment. (late of application per 
square foot treated should remain the same.2Wettable powder formulation precautions should be observed-wettable powders go into suspension, not solution. 
Therefore, constant agitation is required to keep the powder in suspension for uniform spraying. Mechanical agitation 
is preferred over hydraulic agitation. Line and nozzle str3iners stiould be at least 50 mesh to nermit free passAe of the 
wettable powder spray mixture through the spraying system. Since wettable powders are abrasive, sprayers should be 
recalibrated frequently. 

By C. H. Shanks, Entomologist, and P. C. Crandall, Horticulturist, WSU Southwestern Washington Research Unit. Van
couver; Ralph S. Byther, Extension Piant Pathologist, and Arthur Antonelli, Extension Entomologist, WSU Western 
Washington Research and Extension Center, Puyallup; Dwight Peabody, Extension Weed Scientist and Associate 
Agronomist, WSU Nortnwestern Washington Rese3rch and Extension Unit, Mount Vernon; and W. P. Scheer, Area 
Extension Agent, WSU, Tacoma. Issued by Washington State University Cnoperative Extension, J. 0. Young, Director, 
ano the U. S. Deparcment of Agriculture in furtherance of the Acts of May 8 and June 30, 1914. Cooperative Extension 
programs and policies comply with federal and state laws and regulations on nondiscrimination regarding race. color, 
national origin, religion, sex, age, arid handicap. Trade names may have been used to simplify the presentation of infor
mation. No endorsement of products is intended. Revised April 1982. 
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Matirc 

Millimeter 

Centimeter (10 mm) 

Meter (100 cm) 

Kilometer (1,000 m) 

Square Centimeter 

Square , teor 

Hectare (10,000 :jq m) 

Squarj , jiU0 ha) 

Grzn! 

Kilogram (1,000 g) 

Tor !metric) (1,000 kg) 


MIJlilto" 
Liter (1,000 ml) 

Cubic Meter (1,000 I) 


Metric 

100 g/ha 

1 kg/ha 

1 ton (metric)/ha 

1 I/ha 

1 kg/1000 I 

1 g/1003 kg 

1 km/hr 


Celsius (Centlgrade) 

-30 
-20 
-10 

0 
10 
20 
30 
40 

APPROXIMATE 


U.S. 

0.03q inches 
0.39 inches 

39.4 inches 
0.62 miles 
0,155 square riches 
1.2 square yards 
2.47 acres 

247 acres 
0.035 ounces 
2.2 pounds 
1.1 ton, (US) 

0.034 fluid ounce 
1,056 quarts 

264.17 gallons (US) 

U.S. 

1.4 oz./acre 
0.9 lb./acre 
0.446 tons (US)/acre 
0.4 qt./acre 
1 lb./lO0 gals. 
1 ppm 
0.6 mph 

Fahrenheit 

-22 


-4 
14 
32 
50 
68 
86 

104 
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METRIC 	 WEIGHTS AND MEASURES 

COMMON EQUIVALENTS 

U.S. 

Inch 

Foot (12 in) 

Yard (3 ft.) 

Mile (5,280 ft.) 

Square Inch 

Square Foot (144 sq. in.) 

Square Yard (9 sq. ft.) 

Acre-43,560 sq. ft. 

Square Mile-640 acres 

Ounce 

Pound-16 oz. 


Ton (US)-2,00 lb. 

Tablespoon-3 teaspoons 

Fluid Ounse-2 tablespoons 

Cup-8 fl. oz. 
Pint-2 cup3 
Quart--4 cups 
Gallon (US)--4 qts. 
Cubic Foot 

PROPORTIONS 

U.S. 

1 oz./acre 
1 lb./acre 
1 ton (US)/ace 
I fl.oz./acre 
1 gal./acre 
1 Ib./100 gals 
1 ppm 
1 mph 

TEMPERATURES
 

Fahrenheit 

0 
10 
20 
30 
40 
50 
60 
70 

80 
90 

Metuic 

2.54 centimeters 
30.5 centimeters 

0.91 meters 
1.6 kilometers 

6.5 square centimeters 
930 square centimeters 

0.84 square meters 
0.405 hectares 

259 hectares 
28.3 grams 
0.454 kilograms 

0.907 tons (metric) 
14.79 milliliters 
29.6 milliliters 

0.237 liters 
0.473 liters 
0.946 liters 

3.8 liters 
20.3 liters 

Metric 

70 g/ha 
1.12 kg/ha 
2.24 tons (metric)/ia 

73 ml/ha 
9.39 t/ha
 
1 kg/O00 I
 
1 g/1000 kg
 
1.6 km/hr 

Celsius (Centigrade) 

-18 
-12 

-7 
-1 
4 

10 
16 
21 

27 
32 

To convert: 	 Celsius to Fahrenhsit - multiply by 9/5 (1.8) and add 32. 
Fahrenheit to Celsius - subtract 32 and multiply by 5,9 (0 56). 

ABBREVIATIONS 

mm - millimeter, cm - centimeter, m - meter, km - kilometer, ha - hectare, mg miltigram, g gram, kg- kilogram, I  liter 
MIl  milliliter 
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Strawberries
 
Effectiveness of Pesticides Used for the Control of Strawberry 
Insects and Mites 

Qco 

00 

Chemical 
c . o o ' .. 

Diazinon(Naled) .+ . .Dibrom +_+ ++ + +++ - -- , .- -

3uthion ++ . . . ++ " " " ++ +<elthane ++-- ++ I oindane .. - +++ -+ ' -2 

orsbanialathion +++" " '" ' " ""- + " ++-b 3
,ietal lehyde " "  " " ++ " - 1
 
lethomyl 
 . ... ++ 3a4ethoxychlorarathion "++++ - - ++ + "++++ -14- + 14lictran- .evin + -" +++ . . 2- + " " - ++ - b 
hiodanystox . - ++ - - - +.+. . " ++ ... ++ ++ 4endex 21 

aeM y"-
I - -

I - -
+ + 

- -
++ =Highley effective; ++ = moderately e1fective; + slightly effective; - not sufficient data. 

a = See label restrictions. 

b = Do not apply after fruit begins to form.earing Plants Early Spring 

When buds emerge
 
sects and Diseases Insecticides and Fungicides Dilute
Rate/100 Gals Rate/Acre 

.lipper"rawberr If you haveweevil be the time had previous problems withto make first insecticide application.the "Clipper" (strawberry weevil), this wouldA second spray should be applied
just before bloom. See "Specific Strawberry Insects and Their Control." 

otrytis blossom blight Captan (50% W P )............................................................................. 
 3 lbs 6 lbslight 
ear spots or.-

Thiram (65'/- W P) ........................................... 
2.5 lbs 5 lbs
Standard dilute rate for strawberry is 200 gallons/acre.
 

Pre-Bloom 
When very first blooms openarnished plant bug If you have had previous problems with TPB, apply insecticides just before bloomorj(TPB)first bloomsas appear. See "Speific Strawberry Insects and Their Control." 

r l ossom i t p n ( 0 .......................................................................
. lb 6 lb 

Bern la te (50 ", W P) ............................................................................
or .5 lb 1 lb 

Ronila n (50 '.* W 11) ............................... 
 ............................................ 
 .5 to 1 lb 1 to 2 lb 

Ca p tan (50 '." W PI) ........... ................................................................. 
 2 lbs 4 lbs 
or
 

Captan (50'7% W P ) used alone ...................................................... 
 3 lbs 6 Ibs 
or
Thiram (65% W P) used alone ..................................................... 2.5 lbs 5 bs
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Strawberries
 
Full Bloom 

Dilute 
Insects and l)iseases Insecticides and Fungicides Rate/100 Gals Rate/Acre 

Blossum and fruit rots- Same materials and rates as Pre-Bloom.
 
Leaf sputs (DO NOT APPLY INSECTICIDES DURING BLOOM)
 

Note
 
*Fungiede sprays during bloom are extremely important for control of gray mold fruit rot and blossom
 

blight
 

First Cover 
5 to 7 days after pre-bloom 

Blossom and fruit rots Topsin M (70% WP) ........................................................................
.5 lb 1 lb 
Leaf spots or 

*Ronilan (50% .5 to 1 lbW P) ..........................................................................
1to 2 lbs 

Benlate (50% W P) .........................................................................
.25 lb .5 lb 
plus 

Captan (50% W P ).............................................................................2 lbs 4 lbs 
or 

Thiram (65% W P ) ............................................................................2 lbs 4 lbs 
or 

Folpet (50% W P)............................................................................2 lbs 4 lbs 
or 

W hen Topsin-M , Captan (50% W P) 3 lbs 6.............................................................................
lbs 
Ronilan" or Benlate or 
are not used in Thiram (65% W P) ............................................................................2.5 lbs 5 lbs 
the program, use 

Spittlebugs Thiodan (50% 1 lbW P) ...........................................................................
2 lbs
 
or

Tarnished plant bugs Guthion (50% W P) ...........................................................................
.5 lb 1 lb or
 
Leafrollers M alathion (25% 2.5 lbsW P ).......................................................................
5 lbs 
Aphids or 

'Sevin XLR (4 lbs. 1 gt. 2 qts.Pluss carbary/per gallon) ...................... 


Notes 
Ronilan-the highest rate of ronilan should be used when disease pressure is high and foliage is dense.
 
Read the label for more information.
 

In order to prevent or delay the development of Botrytis (the gray mold fungus) strains with resistance to
 
iungicide, we recommend that Ronilan, Topsin-M and Benlate 
never be used alone in the spray program.
In addition. Ronilan, Topsin-M and Benlate have no effect on the fungus that causes leather rot. The use
 
ef captain, folpet or thiram in combination with Ronilan, Topsin-M or Benlate should aid in controlling
 
hcather rot.
 

Second Cover
 
7 days after first cover 

Dilute 
Insects and Diseases Insecticides and Fungicides Rate/100 Gals Rate/Acre 
Fruit rots Topsin (70% .5 lbM W P )........................................................................
1 lb 
Leaf spots or 

Ronilan (50% W P )............................................................................
.5 to 1 lb 1 to 2 lbs 
or 

B enlate (50% W P )............................................................................lb.25 .5 lb 
plus

Captan (50% 2 lbsW P).............................................................................
4 lbs 
or 

Thiram (65%1 W P )............................................................................2 lbs 4 .bs 
or 

F olpet (50% W P ) ..............................................................................
2 lbs 4 lbs 
or 

When To, sin-M, Captan (50% W P).............................................................................3 lbs 6 lbs 
Ronilan or Benlate or
 
are not used in Thiram (65% W P )............................................................................
2.5 lbs 5 lbs 
programln. use 
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Strawberries 
Third and Late Covers 

At 7-day intervals after second cover until harvest 

Dilute 
Insects and Diseases Insecticides and Fungicides Rate/ 100 Gals Rate/Acre 

F ruit rots T opsin NI (70% W P )........................................................................
.5 lb 1 lb 
Leaf spots or 

W P )............................................................................Ronilan (50% .5 to 1 lb Ito 2 lbs 
or 

Benlate (50% W P) .............................................................................25 lb .5 lb 
plus 

Captan (50% W P) .............................................................................lbs
2 4 lbs 
or 

F olpet (50% W P ) ..............................................................................4 lbs2 lbs 
or 

W hen Topsin-M , Captan (50% W P) .............................................................................3 lbs 6 lbs 
Ronilan or Benlate or 
are not used in Thiram (65% W P) ............................................................................2 lbs 4 lbs 
program, use 

Notes: 
Fungicide or insecticide dusts or combinations of such may be used instead of spray. If they are used, their 

active ingredient content must be known and their application rate adjusted so as to apply the same 
quantities of active ingredients per acre as would be applied in the sprays recommended above. For 
example, a 40 lb per acre application of 7.5 percent captan dust would be equivalent to a 300 gallon per 
acre spray of 50% captan at 2 lbs per 100 gallons.

Standard dilute rate for strawberries is 200 g-,llons per acre. If less than 200 gallons is used, increase 
concentration of spray to apply equivalent amounts of pesticide per acre. 

Unnoticed blossom rot may materially reduce yields cven when fruit rot is riot evident at harvest. 
The wetter the season, the more necessary it will be to apply the second cover and later sprays. 
Thiram may be used only to within three days of first picking. Captan, Folpet, Benlate and Ronilan have 

no time restriction on strawberry. 
When spraying during bloom, bees may be killed. See section on "Toxicity of Various Pesticides to Honeybees." 

Post-Harvest and New Plantings 
Leaf spots B enlate (50% W P ).............................................................................25 lb .5 lb 

plus
 
Captan (50% W P ).............................................................................lbs 4 lbs
2 

or 
Captan (50% W P).............................................................................lbs3 6 lbs 

or 
T hiram (65% W P) ...........................................................................2.5 lbs 5 lbs 

Notes: 
This treatment is used for new plantings and in bearing plantings after renovation. Especially during wet 

seasons, the incidence of leaf diseases can increase, resulting in weakened plants and increased primary 
inoculum for the next season. During wet seasons, regular fungicide treatments may be needed to check 
these diseases. Repeat the above spray every 7 to 10 days until weather conditions improve. 

STRAWBERRIES 
"Registered" The use of disease-free strawberry plants for the establishment of new 
Disease-Free plantings is of the utmost importance to the success of any strawberry 
Planting Stock venture. The use of planting stock containing only a few plants infected with 
Essential red stele root rot, Verticillium wilt or root knot nematodes can result in 

disaster and will contaminate the site for future use. Virus diseases, which 
were almost universally present in planting stock a few years ago. definitely 
restrict plant stands and yields of strawberries. Substantially virus-free plants 
of most varieties are now commercially available. This grade of stock is 
designated "Registered." Use of registered plants is the best possible insurance 
against losses from the above-named diseases. 
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Strawberries 
Specific Strawberry Diseases and Their Control 

Pest 

lcd stele root rot 

Powdery mildew 

Verricillium wilt 

Virus diseases 

Rootworm 
(strawberry 
leaf beetle) 

Strawberry leafroller 

Spittlebugs 

Description of Injury or Pest 

Plants first dlppear stunted and dull in color, 
then wilt and eventually die, usually just
before or during harvest. Roots of plants 
decay and show reddish or brown cores, 
Roots become devoid of fibrous, lateral 
rootlets, giving them a rat-tailed 
appearance. 

Edges of leaves roll upward and have a 
thin white powdery mold growth on the 
lower surface. 

Wilting and death of scattered or individual 
plants, usually in first-year plantings during 
summer months. Internal browning of crown 
tissue usually evident. Earlidawn variety is 
very susceptible. 

Reduced runner formation and decreased 
vigor and yield. No conspicuous symptoms 
on most commercial varieties. Aphids can 
spread viruses, 

Specific Strawberry ;nsectis and their Contro! 

Control 

Use disease-free plants on well-drained, 
porous soil that is uncontaminated by the 
red stele fungus. Causal fungus remains 
in soil for many years. Rotate crops with 
at least four years between strawberries 
(more if possible). Avoid wet, tight soils. 

Use red stele resistant varieties when they 
are adapted to your area. Red stele re
sistant varieties suitable for Ohio are Mid
way, Red Chief, Sparkle, Surecrop and 
Guardian. These varieties are especially 
recommended in situations where red stele 
root rot has beer, a problem. 
Benlate is labeled for control of powdery 
mildew on strawberries,. Where Benlate is 
used, mildew should not be a problem. 
Plant disease-free stock from approved 
sources. Avoid soil that may he heavily 
infested with the Verticillium fungus. Es
pecially avoid planting strawberries fol
lowing crops of solanaceous plants stich 
as potatoes, tomatoes and eggplant. 

Plant only "Registered" virus-free plants. 
When such stock is used and the planting
will be used for plant production, follow 
aphid control program to reduce rapid
spread of virus. 

Small beetles eat numerous holes in the 
leaves. Adult beetles feed at night. Larvae 
feed on roots. 

Leaflets folded and webbed together with 
a small green larva feeding within. 

White, frothy masses /-inch or less in di-
ameter covering small, greenish-yellow in-
sects on stems and leaves. 

This insect is seldom a problem. However, 
if beetles become very abundant, apply
methoxychlor. Beetles are active at night. 

If an infestation develops in a new plant. 
ing, or if reinfestation occurs on bearing 
planting, spray with Guthion (1,z lb of 50%7c 
WP per 100 gals water). Do not use Guth
ion within 5 days of harvest. Or use Sevin 
SLR PLUS at the rate of 112 quarts per 
acre. The interval between last spray and 
harvest is 1 day. 
In areas where spittlebug infestations have 
been severe, include 1 lb Thiodan (50'c
WP) per 100 gallons of water in spray No. 
2 of the scheduled spray program or when 
spittle masses are first seen. Do not re
apply within 15 days or more than twice 
within a 35-day period when fruit is pres
ent. Do not apply within 4 days of picking 

Guthion (",z lb of 50% WP) may be used. 
Do not use Guthion within 5 days of har
vest Or use Sevin SLR PLUS at the rate 
of 11/z quarts per acre. The iiaterval be
tween last spray and harvest is 1 day. 
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Specific Strawberry Diseases and 
Pest 	 Description of Injury or Pest 

Tarnished plant bug Brassy-brown bugs about ,4-inch long feed
(Tl-B) on buds before bloom and deform fruits. 

The most characteristic feature of TPB-
injured fruit is the apical seediness of the 
berries. rhese berries are small and are 
called "button berries." 

White grubs 	 Large, fleshy, white grubs I to 2 inches long 
attack the roots of young plants. 

Sap beetle 	 Brown beetles about -inch long, oval in 
shape, lie quite flat. They feed on ripe
berries and continually migrate into straw
berry plants all summer. 

Strawberry aphids 	 Small greenish to yellowish, soft-bodied 	in-
sects feed on new shoots and undersides of 
leaves. 

Mites Leaves distorted and discolored. Fruits may
Cyclamen mite be stunted. Two-spotted spider mite may
Two-spotted form silken webs on lower surface of leaves,

spider mite Cyclamen mite causes edges of leaves to 
be distorted and disfigured, and heavily
infested plants are stunted. 

Leafhopper 
 Leaves become stunted and curled. YoUng 
plants suffer most serious injury. 
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Strawberries 
Their Control 

Control 

Just before bloom or when insects appear. 
spray plants, mulch and sui rounding are;a 
Use Guthion (I lb 50",, WI, per acre. 
Thiodan (2 lbs 50%', W11 er acre): Mala
thion (4 lbs 25% WP per acre) or meth
omyl (Nudrin or Lannate). Do not treat 
when Lees are active. Read iabel. 

See. "Strawberries Following Sod." 

Nothing can be done to control grubs after 
the plants have been set out or in an 
established planting without destroying the 
plants. 

Keep over-ripe and in.;dred berries from 
accumulating. 

To prevent virus, spray with Systox 2 (25" 
E) 1 / pints per acre in sufficient water 
for complete coverage about September 
I and again in 3 week, if aphids are still 
present. Apply Systox again in spring be
fore bloom. Do not apply Systox within 
21 days of harvest on any strawberry
plants. Dust with 7.5% malathion every
14 days to control aphids through the 
growing season or spray at same intervals
with malathion (25% WP)21,:! lbs per 100 
gallons of water. Do not apply malathion 
within 3 days of harvest. 

Thiodan (50% WP) 1 lb (see restrictions 
under spittlebugs). 

For one or both species, sprayvwith Kel
thane (2 lbs 35% WP) or (2 qts 18.51 EC) 
per 100 gallons of water. May be used 
until 2 days prior to harvest. 

Thiodan as suggested for spittlebugs will 
control cyclamen mites. Do not re-apply
within 15 days or more than twice within 
a 35-day period when fruit is present. Do 
not apply within 4 days of .'cking. 

Both Plictran and Vendex are labeled for 
two-spotted spider mite. 	Plictran 50W can 
be used at rate of 1 lb per 200 gallons of 
water per acre. Vendex 4L at the rate of 
2 pts. and Vendex 5CWP at the rate of 2 
pounds per 200 gallons of water. Both 
Plictran and Vendex can be used up to 
one day of harvest. 

Apply malathion (25'- WPl at 2:2 lbs lou 
gallons of water or methoxvchlor (50', 
WP,at 2 lbs,'100 gallons of water Harvest 
restriction: malathion. 3 days. niethoxy
chlor. 14 days. 



Strawberries 
Specific Strawberry Diseases and Their Control 

PCeL 	 Description of Injury or Pest Control 

"(lIpper" Cuts buds and partly severs stems. Watch Timing is very :mportant. Treat eariv 
or for small holes in the petals when first when growth begins in the spring. Lorsban. 

.irawherrv weevil blooms open. Guthion and Parathion are all labeled. 
Lorsban has given excellent results. 

Slugs 	 Slugs make moderately deep holes in rip- The only product labeled for strawberries 
ening berries. These holes may be recog- is Bug-Geta Snail and Slug Pellets by Or
nized because of a slimy trail left on the tho. These pellets contain met-ldehyde.
surface of the fruit. Follow directions on product label. 

Rootweevils 	 Black weevils appear during late June and Post-harvest plow under old beds as soon 
feed on foliage at night. Larvae enter the as possible to prevent root-weevil spread 
soil and feed on roots, to new beds 

Strawberries 
Following Sod 

White Grubs The major problem of planting strawberries following sod is the likelihood of 
the soil being infested with white grubs. Several species of grubs will attack 
the roots of new strawb2rry plants. 

Plan planting sites a year in advance. Many times this can eliminate the need 
for insecticide applications for grubs. If your next site is following sod, plant 
to an alternate cultivated crop or cover crop before planting to strawberries. 

Ortho Isotox Lindane Wettable 25, a Chevron product, is the only material 
labeled for grub control at this time. Directions for use: Pre-plant Treatment
1 to 2 pounds per acre. Apply as spray or dust directly on soil. Disc as soon 
as practical to give thorough distribution in upper 4 to 6 inches of soil. Can 
be mixed with acid or neutral fertilizers and applied with fertilizer drill. 
Lindane is presently under RPAR and could be pulled off the market at any 
time. 

Control First No general spray program is recommended for first year strawberry plantings
Year and or for after harvest in plantings that are kept for second year crops. Insect 
Renovated pests that can be controlled by spraying vary greatly in severity from year
Plantings 	 to year and in different localities and may not always require spray treatment. 

For treatment of insect pests in non-bearing plantings, the grower is referred 
to the section "Specific Strawberry Insects and Their Control." Treatment for 
ind-iidual pests should be made when the need is indicated. 
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Ilerbicides for Strawberries 

Suggested Schedule I. 	Before Planting: 
Weed control prior to planting is important. Within label limitations 
use herbicides with cultivated crops such as corn. Treat fields at least 
one year ahead of planting. Fumigation with methyl-bromide will 
control many weeds. Read all labels before using these methods. 

II. 	New Plantings:
 
Preplant soil incorporate or Dactal 75% 8-12 lbs/A
 
immediately (3 days) after
 
planting
 

After planting (3 days) 	 Devrinol 50% (before May 15) 
4-6 lbs/A 

After 	3 new leaves Tenoran 50% 6-8 lbs/A 
plus 

Enide 50%* 8 lbs/A sandy soil, 10 
lbs/A heavy soil 

or 
Devrinol (before May 15) 4 to 6 
lbs/A 

September 	 Dacthal 75% 12 lbs/A 
or 

Devrinol 50% 4-6 lbs/A 
or 

Enide 50% 8 lbs/A 
plus 

Tenoran 10 lbs/A 

November to Mid- Tenoran 50% 6-8 lbs/A 
December plus 

Enide 50% 8 lbs/A sandy, 10 lbs/ 
A heavy 

or 
Sinbar 80% WP .5 to .75 lbs/A 

or 
Devrinol 50% WP 4-6 lbs/A 

Ut 

Sinbar 80% A .75 lbs/A 
plus 

Enide 50% 8 lbs,'A 
or 

Sinbar 80% .75 lbs/A 
plus 

Devrinol 50% 6 lbs/A 

III. Fruiting Field: 	 Dacthal 75% WP 12 lbs/A 
Before 	blossoms open or 

Devrinol 50% WP 4-6 lbs/A 
or 

Tenoran 50% 6-8 lbs/A (60 days 
before harvest) 

After 	harvest: 2-4D (Amine) 1 to 1.5 qts, A 
1. 	Before renovation
 

Apply and wait 8 to 10 days
 

2. At 	 renovation 8 to 10 days Sinbar 80% WP .5 to .75 lbs, A 
after 	2-4D or 

-Devrinol 50": %VP4-6 lbs A 
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3. After renovation if leaves nide 50% 10 lbsA 
are present) plus

Tenoran 50% 6-8 lbs/A 

"Enide 90W-apply 4.4 to 5.5 lbs/A.
"Devrinol can be used in high density systems where runners are 

not required. 
September Dacthal 75% WP 12 lbs A 

or 
Devrinol 50% WP 4-6 lbs/A 

or 
Enide 50% 8 lbs/A 

plus 
Tenoran 50% 10 lbs/A 

Mid-November to Mid- Enide 50% 10 lbs/A
December plus 

Tenoran 50% 6 lbs/A 
or 

Sinbar 80% WP .5 to .75 lb/A 
or 

Devrinol 50% WP 4-6 lbs/A 
Notes:
 

Dacthal
 
Incorporate into soil before planting.

Apply before rain or incorporate by irrigation.

Apply before weeds emerge.
 

Tenoran
 
Apply before weeds emerge.

Will kill certain small seedlings.
 
Weak on grasses.

Has done well in combination with Devrinol 50% (4 to 6 lbs/acre).
May be used at other times than those listed.
 
Do not apply when temperature is above 90'F.
 
Do not apply within 60 days of harvest.
 
Do not apply more than twive per 
season. 

Enide
 
Apply to weed-free soil.
 
Will control volunteer grain!;.

Allow six-month interval belween 
 applications.

Shallow incorporate or incorporate with water.

Do not apply to Raritan or Darrow until established.
 
Do not apply within 60 days of harvest.
 
Do 
not apply near runner root formation. 

2-4D 
Apply at renovation for control )f broadleaf weeds.
Do not apply between mid-July and dormancy-affects flower bud 
formation. 

Sinbar 
Apply to dormant plants only; after a hard frost, when leaves aregray, or at renovation but within 48 hou, after mowing tops.
Use only one application per season.
 
Guardian 
 and Red Chief are sensitive. 
May replant one year after last application.
At renovation apply within 48 hours after leaves are mowed off.

Do not overlap or over apply.

Do not apply in low, wet areas.
 

Devrinol 50% W or 2 E 
Apply after daughter plant is established or low rate before May 15 
or planting year.
Incorporate with inch water if no rainfall in three days after 
application. 
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BIRD CONTROL 

By Thomas hl. Stackdale 
Extension Wildlife Specialist 
The Ohio State University 

Problem Species 

Control Methods and 
Materials 

Mesurol-Chemical 
Control 

Excellent grass, grain, purslane and lambsquarter control.
 
Apply only once per season.
 
Apply fall to spring for volunteer grain and grass control through
 
spring harvest.
 
Can be used in high density systems where runners are not required.
 
Do not apply pre-plant.
 
Do Pot apply at renovation.
 
Do not apply near bloom.
 
Do not apply near runner root formation.
 

Ripening native fruits and berries are included among the foods eaten by 
many kinds of birds. Cultivated fruits, especially cherries, grapes and 
berries, ace equally if not more attractive to these same birds. Damage
and loss of ripening fruits and berries are the principal problems caused 
by birds. Less common is the problem caused by large numbers of birds 

establishing a night roost in fruit trees. 

Starlings and robins are the species of birds most often causing problems 
in Ohio fruit and berry production areas. Blue jays, warblers, blackbirds 
and sparrows may also cause problems. All of these with the exception 
of the starling and house sparrow are protected as songbirds by state and 
federal laws. As a result, methods that scare, repel or mechanically exclitde 
birds from the ripening fruit are the most satisfactory contro!s recon
mended. Before employing lethal control measures on unprotected species, 
all species feeding in the area should be identified and any lethal control 
method employed should create no hazard to nun-target organisms. 

Wild birds seldom venture far from natural cover to feed. Therefore, when 
selecting new sites for the establishment of fruit production units, stay 
well away from wooded areas, brushy fencerows, ditch and stream banks, 
and similar areas. Good grass and weed control within and adjacent to 
the production unit will also reduce its attractiveness to birds. 

The use of sound is a common method of scaring or repelling birds from 
fruit production areas. Several devices are commercially available that 
produce such sounds. Exploders, devices that ignite a gas (usually LP gas) 
and create a loud boom, can be employed. Each exploder, when properly 
employed, will protect from one to five acres. Devices which emit elec
tronically produced sounds are also widely used to scare birds today. The 
most common of these is the "Av.-Aiarm" system. Models are available 
for operation with either 12 or 110 volt power. These devices produce a 
variety of sounds that will scare birds as well as some mammals from 
the protected area. Finally, two-shot shotgun shells and fireworks may be 
used independently or to reinforce other audio-scaring devices. 

The key to the effectiveness of any scaring method is its proper use. 
Scaring device operation should commence before birds are observed 
feeding in the production area. Such use will prevent the development of 
a regular feeding pattern by the pest birds. Birds that have developed 
such a pattern are much more difficult to scare away. Timing devices 
that turn the device off and on at pre-set intervals are available for most 
audio-scaring devices. 

One chemical repellent is now labeled for bird control in blueberries. This 
is Mesurol, a material applied as a slpray that discourages birds from 
feeding on the ripening fruit. Experimental continues on this product 
and labeling for other fruits is anticipated. Apply 2 pounds per acre. 
Mesurol may be applied up to seven days of harvest on blueberries. 

The mechanical exclusion of birds is another method for protecting fruit. 
Several companies now manufacture plastic netting that can be draped 
or suspended on wires over plants. It has proved especially suitable for 
use on wine grapes and blueberries. 
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Strawberries 

June bear.r 0 
Expected yieh!: 5.000-12,000 lb/A
Year of fruiing: Second 

Frting seaon:JuneJuly 


Fino planong ne*Jul o 

Hardiness: -35o Fp 


Spacing (matted row): 18' x .18' 

(ribbon row): 3' x 36"-6' x 48' 
Density: 7,260-58,080 
Optimal pH: 5.5-6.5 (6.2) 

Douecroppyieg: 2,000b/A 
Expectedfryield: 2,000 lbthe 
Year of fruiting: Second 
Fruitig season: June, September 
Life of planting: 5 years or more 
Hardiness: - .t0 FUstal26odermn 

Spacing: 18' x 48' 
Density: 7,260 


Optim alpH: 5.5-6.5 (6.2)
Optial Al:.5-.5 (.2)and! 

Dak,.ieutral everbearer.s 
Expected yield: 

Year 1: 3,000--8,000 lb/A 
Year 2: 6,000--11,000 lb/A 

Year of fruiting: First 
Fruiting season: June-October 

Life of planting: 3 years
Hardiness: -350 FSpacing (matted row): 18" x 48 

(ribbon row): 3' x 36"-6" x 48' 
Density: 7.260-58,080 

Optimal pH: 5.5-6.5 (6.2) 

Preplant Soil Modification 

Lime may be required to raise soil 
pH to 6.2. To calculate the amount 
of lime required tn a particular site. 
obtain the pl! and CEC value from 

soil test r:-sults. Using table 25, 
find the number at the intersection 
of the appropriate exchange acidity 
(CEC) column and pH row. This 

number isthe tons of 100% ENV

lime needed per acre. For example, 
5.7 tons are required if the pH is 5.0

the CEC is 14. 

The number obtained from table 
25 assumes the lime is 100% effective 
at neutralizing the acid in the soil, 
No lime is 100% effective: therefore, 

one must divide bkythe lim s or, if) 
find the actual amount (o ippk 

Continuing the example. a grower
who finds a source, of lime tha th,dealer says is70(% tLNV must appil 
5.7/7 0 = 8.1 tonm per ,irc L.tni, 
should b,- applied( (tieat prior to 
planting. 

Table 16 and tabi 17 shoil t'1t 

used inconjunction with the soilt,st
 

results to determine the need for 
nutrients. Preplant nutrient re. 
quirements are similar for raspber
ries and strawberries. 

Nutrition in Established 
Plantings 

Use table 26 to determine the 
e
 

amount and timing of nitrogen application. Strawberries are not sen
sitive to nitrates or chlorides, so the 

use of balanced fertilizers is perinissi
ble. 

Cornell University provdes a leaf 
analysis setvice to growers. (Consult 

your county extension office fur 

Table 25. Preplant lime recommendations to raise soil pH to 6.2 for strawberries 

Exchange acidity (me/100 grans s'cil) 

pH 6 8 10 12 

Tons of 100% 
4.4 2.7 5.6 4.4 5.3 
4.6 2.6 5.5 4.4 5.2 
4.8 2.6 5.4 4.3 5.1 
5.0 2.5 5.5 4.1 4.9 
5.2 2.5 2.7 3.8 4.5 
5.4 1.7 2.3 2.8 5.4 
5.6 1.7 1.6 2.0 2.4 
5.8 1.2 1.2 1.4 1.7 
6.0 0.9 0.6 0.8 0.9 

14 16 18 

ENV lime needed per acre 
6.2 7.1 7.9 
6.1 7 0 7.8 
6.0 6.8 7.6 
5.7 6.5 7.5 
5.5 6.0 6.8 
5.9 4.5 5.0 

2.8 . 3.2 5.6 
2.0 2.5 2.6 
1.0 1.2 1.3 

Table 26. Nitrogen (IblA) recommendations for strawberries 

Month June.bearer Day-neutral emerbearers 

Planting year 
June 20 
July 50 20 
Aug 20 

Sept 20 
 20 


Fruiting years 
May 20
 

Jur 50 
July 80 s0
 
Aug 50 
Sept 20 
 20
 

NOTE Rats ma' be increased 25€'.i stir issandy. heavily mulched, or receives exces ive rainfall 
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20 22 24 

8.8 9.7 10.4 
8.7 9.5 10.4 
8.5 9.5 10.2 
8.1 9.0 9.8 
7.5 8.3 9.0 
5.6 6.1 6.7
 
4.0 4.4 4.8 
2.8 3.1 5.4 
1.5 1.6 1.7 

details.) Plants shtould be sampled 

after their first fruiting year and then 
every other year to monitor nutrient 
status. Occasionally, nutrient defi. 
ciency symptoms will occur. If svrp. 
toms appear in soils of pli 5 5 to 65. 
specific steps are recoinmtnded 

(table 27). 



Table 27. Nutrient deficiency symptoms and recommendations for strawberries on mineral soils 

F.Jermtn Deficiency symptom ,ir comm endolfon 

Nirogen Undersited, yellowishgieen foliage: tips of oldest leaves be. 80 lb, A actual ntrogrn aiplird at renoation. '40 
come red, few runners: stiff petioles Ib/A ammoniurn nitrat is optional 

Potasium Leaf margins become seddish from tips inward, basal por- 70 lIbA actual potaatuin applied at renovation 
tion remains green; snort, slendirr runners 

Phnsphnrus Stunted. dark green foliage with purple coloration first ap- 300 lb/A 20% superphosphate applied at renova 
pearing on older leaves hmited runner growtl, lion. or 150 lb/A iriplr phosphate 

Magnesium Reddish coloration between veins, extending towaid midrib: 250 lb/A Epsom salts applied at renovation 
appears fi.-st on older rcaves 

Calcium Tip bum in tolded leaves emerging from the crown; brown. 5.000 Ib/ rXlimestone if phIis below 5.5; 1.000 lb/A 
necrotic bands on runner. calcium sulfate if 1)10i 5 ive 5.5 

Boron Tip bum ,t growing points. excessive root branching and 1.5 lb/A whlibor applied as a foliar spray to new 
stubbiness; short stunted runners leaves emerging After renovation 

Cultivar Selection 
Table 28. Recommended strawberry cultivars for New York 

Freezing Red stele Verticilh tm 
Relatilve yield Berry size Firmness quality resistance wilt rejatnnce Cold hardiness 

Ear/y 

Earliglow 2 2 3 3 3 2 2
 
Lrster 2 
 3 I 3 1 2 

.Attdieason
 
Allstar 3 3 33 3 2 2
 
Guardian 2 2 3 1 
 3 3 2
 
Hioliday 2 3 
 3 3 21 2 
lioneove 3 3 32 1 2 3 
Jewel 2 3 2 3 1 1 3
 
Kent 3 2 
 2 2 ?? 3 
Mid.av 2 2 22 3 1 3
 
Ratttan 3 3 2 1 
 I 1 3
 
Redchlef 2 
 2 3 3 23 1
 
Scott 3 3 3 2 

Bountv 3 2 2 2 I1 2 
Canoga 2 3 33 I I 2 
Delte 3 3 1 1 3 3 3 
Fletcher 2 2 2 3 I I 3 
\hicmac 2 3 2 I2 I 3 

Daneruttal 
Tribute 3 2 2 2 33 2 
Tristar 3 1 2 2 3 3 2 

NtiF Scalr 3-excellent. 2-good. I-fair. 
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Insects and Diseases 

Botrytis Fruit Rot (Gray Mold) 
S 7,/)tcfl. Rot usuall begins at 

the blossom end or where the berry is 
louching aniithbc rotten herry. The 
infected portion is andfirm brown 

while the berry is still green, but it 
expands and softens as the fruit 
ripens. A powdctrv gray mass of 
spores will cover infected berries if 
the weather remains humid and /or 
air circulation is poor. 

Control Fungicide sprays as out-
lined in table 30. Because the fungus 
usually enters berries through in-
fected blossom parts, it is important 
to begin a fungicide program at 
bloons. Funicide protection pro-
grams are especially recomraendecd If 
frost injury has orcurred during 
bloom, for such blossomns are par. 
ticularly susceptibIe to infection. 
Similarly, continued wet weather 

(luring bloom is especially conducive 

to disease development. Continued 

protection of fruit through 
harvest is 
most necessary during prolonged 
periods of wet, foggy, or humid 
weather. Disease control is also great-
ly aided by controlling weeds and 
regulating plant density to promote 

good air circulation and rapid drying 

of fruit. 


Leaf Spot 
Symptoms Small (about 1/8 melt 

in diameter) gray or tan spots sur-
rounded by a purple border. May

also appea on the petiole (leaf 

a ep 

sta lControl Fungicide sprays, as 

ouz'i.ed itt table 30, are likely to be 
necessary only 0 n1 susceptible . .%. 
varieties such as Catskill, Sunrise, 

•Raritan,of
jersevhelle, Veestar, Micmac, 

Tribute. and Kent. llavv leaf infec-
tici cantinhibliti lie lu fuction of 
lo wea nhtdfor the foltlowing ar 
and prdit1 os -Ia the owitg-er 

jr e 

Leaf Scorch 

S.rm pto ms Da r k purple spots 

about 1 8-1 - inch in diameter scat 

trred over upper leaf surface or 
petioles. Differs from leaf spot in that 
spots are purple throughout (no light 
centers). Numerous infections may 
cause a leaf to appear red or light 
purple and eventuall to dr up and 
appear Sored,.lisilngiiscs 

Control Same as leaf spot Susep-
tible varietiee includs Raritan Mid-. 
way, Sparkle, and Jerseybelle. 
Red Stele 

SYrrptorms ;yrTiptarns u' ually ap-
pear just before h.-irvest Infected 
plants appear stunted an(( off-color 
and will frequently wilt and collapse 
if the weather becomes warm and 
dry. Because the-se same symptoniu 
can be caused by other factors that 
destroy roots (such as root -feeding in-
sects), diagnosis requires an e,-
amination of the plant's root system. 
Roots will h-ve a "rat-tail" ap-
peacance caused by a loss of fine, 
bratched feeder roots off the main 
fleshN roots. The razin fleshy roots 
will be rotted from the tips back 
towards the crown. Cutting or scrap-
ing away tle white outer portion just 
above the rotten zone will sometimes 
reveal a reddish root core (stele). In-
fected plants usuaily apt- .ar in 
groups and are frequently found in 
the lowest or wettest parts of a field, 

COntro2 Because ted stele is caused 
by asoilborne fungus that persists for 
many years even when strawberries 

no longer gow never lant
susceptiblethe varieties in ale disease has occurred.field whereResistantvarieties include Earliglow, Sunrise, 

Redchief. Midway, Scott, Guardian,Allstar. Tribute, Tristar, Surecrop, 

and Sparkle These varieties,
however, are not resistant to all races 

may still occurthe red if a race to which theyse fungus, so disease 
m 

are not resistant is present. Because 
significant activity of the red stele 
fungus occurs only while the soil is 
extremnely wet, plant only on a well-

I rained site or provide supplementaldrainage if possible. Growintug 

strawberries in raised bed culture will 
also reduce disease severity. 

Verticillium Wilt
 
Symptoms Plants 
 Ire affectid must 

severely during their First year of 
o Outer leasxs become brown 

and eventuliallyv, !la)se, but inntr 
leaves rem ain grcen until the plat 
dies. This svtocpihed 

Verticilliun wilt from other root and 

Control In problem areas, plant 

only varieties resistant to Verticillium 
wilt (table 28). If susceptible varieties 
are to be planted where this disease is 
a likely problem (especially where 
potatoes, tomatoes, egg-plants, or 
peppers have recently been grown. 
and, to a less extent, in recent 
squash, cucumber, or melon Fields), 
ftunIgation with t±V!rlex at 3 
gallons per acre or with a frnethvl 
bromide-tchloropicrin mixt iure is 
recommended. These Materials also 
control nem atodes and certain root
rotting organisms and weeds Fall 
application is recommended to avoid 
the delay in planting which is 
necessary for proper aeration follow
ing spring application. Many weeds 
are also hosts of the ILertictllhum 

fungus, particularly nightshade, 
groundcherry, redroot pigweed, and 

nambsquarters. These weeds should 
be strictly controlled in future and 
current planting sites to keep the 
Vertrctlh'um population low. 

Powdery Mildew 

ymptoms Thie edges of infected 
leaves roll up, revealingpowdery gowth a white,on the lower leafsurface. Purple to reddish blotches 

also occur frequently on lowerla ufc.Sr the 

leaf surface. Symptorns are usuallv
 
not evident until isicldle or late sum
mer.
 

Control Chenical control efforts
 
have been largely ineffective.
 

Because Guardian and Earliglow

(and to a lesser, taritni, are theIonl;
 
varieties cotntrtotlv afirted in Ness
 
York, tle disease can largely be
 
avoided b r1t, platintg t(,Istvarie-ties "The aetual ;lu losses 

caused by 1t lules. htweverair

presumed to e ight thterefore ott 
should not avoid plant l art; 
simply to contr l rild., 

http:ouz'i.ed


Table 29. Spray calendar for control of strawberry pests after planting (first growing season) 

Rate .If product 
I)tse ii' 'r i'ilt( i P iticidt pry acre 	 Cunririrnrn rr iuggsitiorts 

lI'ai, lruhiptx-r tparathion 1\WP ,b1 ,qplv wrien leafliipprrs first apiwar (asuail in earl' to 

milJunel 

lttd-l, i 	 cyhexatin 50W? 3 - I lb Annual problem in the ilider giti tst area, of New 
spir r .tt1" o, drch ol" ,5WP 	 I j lb York State iuch as the lower ludson Valley and LunR 

or 2 qi 	 I8.SECsland. Only an occasional problem in upstate New York. 
Maximum underleaf coverage importan,. Reperi at 

7-10-day inter-,alh ;s necessary. 

tMaterials preceded by a dagger require certification for purchase. 
*Ijicofol use nav be canceled in 1987. check repstration status before using. 

Table 30. Spray calendar for control of strawberry pests during fruiting years 

Rate of product 

Duedj, or iniet Pesticide 	 per acre Cijrrivie.:*a or suggestions 

Early ipring (when leave, are expanded and blosaom budi are tt~ible ti the crom) 

"]'ospottmrtl spider mite 	 See recon,mendatinns and 

remarks in table 29. 

Bud weevil 	 chlorpyrifos 4E 2 pt Easeital to treat when blossoim buds first become visible in 
dcipper) or tparathion 15WP 3 lb andcrown temperaturf approaches 65' F. Note Chlorpyrifos 

or tazinphos methyl 50WP 1 lb can only be used prebloom: ;imited to 2 applications per 
or methoxychlor 5OWP 2-3 lb sea.on. Methoxychlor is icti, effective than other insecticides listed 

but ruiitzble for use during blossom period and by homeowner 

Leat spot, leaf 	 thiram 65WP 3 lb This spr:y is reonnided pritrarily when disecse carryoer
scorch or captar, 50WP 3 lb from the previous year is high and the weather is wet. 

Prebloom (just before blossoms oper. 

Bud wreevl 	 Same material as for 
(clipper) 	 early spring 

Ianmished plant iparathion 15\VP 31b 
bug 8EC 4 pt 

or tendosulfan SEC I qt 
or malathion 25WP 4 Ib 

Spttlebug 	 tendosulfan 3EC . qt 
or methoxychlor 50WP 2-5 lb 

i1,t ,.tis fruit 
i,'ta mold) 
leaf Spot. 
Iral scorch 

rot vinclozolin 50WP' 
or captan 50WP 
or thiram 655WP 
or folpet 50W? 

1 4 -2 lb 
6 Ib 
5 lb 
4 lb 

Blossom protection is an extremely important component of a 
fruit rot protection program. Thorough coverage is essential 
for good disease control. Vinclozolin (Ronilan) is the most 
effective fungicide against gray mold. but it has little activity 

or benorryl 50WP l b against leaf spot and leaf scorch. 
plu 

captan 50WP lb 
or thiophanate-methyl 70WP j lb 

plu 

captan 50WP S lb 

Full bloom 

hollotti fruit rot Same matenalt and rates as preolctm.
 
leaf spot leaf DO NOT APPLY INSECTICIDES during bloom.
 
scotch
 

~.",IU,4fl jliNC 
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Table 30. Spray calendar for control of strawberry pests during fruiting years (continued) 

Dueuas¢ or Rate of poductinject Pesticide per icre Cowmensti Or sJuigirhtsonc 

Fruit act through harsest
 
Botrytis and 
 vincloiolin 5OWP 
othrr fruit rots. 

I 4 -2 lb Apply at 7-14-day intervals through harvest. Frequent appli atainsor benortVl 50WP are most necessary during prolonged wet.leaf spot. leai 
6 oz humi, and ci)l weatherplui If leather rot should become a problem follpct ,r captan will proscorch captan 5OWP 3 lb vide some control. 

or folpet 5OWP 4 lb
 
or thiram 65WP 
 4-5 lb
 
or thiophanate.methyl 70WP 6 ot
 

plus Mixing fungicides reduces the possibility of developing resistancecaptan SOWP 3 lb and provi ces broader control of diseases such as leather rot 
or captan 5OWP 6 lb 

Tarnished plant malathion 25WP 4 lb Apply at 7-14-diy intervals through harvest. Three-day preharves
bug interval. 

Postharirm 
Leaf spot, leaf thiram 65WP 3 lb Apply at monthly intervals if disease pressure is high. Severe leaf 

spot predisposes plants to -,inter injury and 
scorch 

provides inoculum for 

the following year. 
Rootweevil tcarbofuran 4F 2 qt/A Apply in a 12-in band ovtr rowthe after renovation in late July 

of surface sprayed Will also-provide some control of bud weevil adults. This is a 24(c 
SLN registration: the applicator must have a copy of the supplemen
tal label in his or her possession. Plow under old beds as soon as 
possible to prevent insect spread to new beds. Do not cut off old 
foliage during renovation of beds to be held over. Do not use on 
Long Island. 

Special sprays

Cyclamen mite tendosulfan SEC 3 qt 
 Apply just before bloom. Drench crowns, using a minimum of 200 

gal dilute spray/A. Avoid infested planting stock. Do not use 
tendosulfan more than once during blossorr. period or within 4 days
of picking. Good control can be achieved postharvest after the old 
foliage is cut off. This spray will also control tarnished plant bug. 
spittlebug, and aphids. 

Le:frollers tparathion 15WP 3 lb Just before bloom. Diazinon should be used if control is necessary
or diazinon 5OWP I lb during the blossom period. Will also control tarmished plant bug 

Aphids tendosulfan 3EC I qt 
tParathion may increase severity of cyclamen mite infestation.Just before bloom. Aphids may build up where dicofol was used for 

spider mite control. 

tMaterials preceded by a dagger require certification for purchase. 

Black Root Rot reduce soil compaction, improve Leather Rot 
aeration, and promote good Symptoms Affected fruitsSymptoms Over time, appearplant vigor drainage are frequently beneficial. dull and lifeless. Infected areas onand productivity decline. Feeder Rotating a field out of strawberries immature fruit appear brown.rootlets are killed extensively, and for at least 2 years before replanting whereas those on maturing fruit apfleshy structural roots deteriorate 
 is strongly recommended as aand become blackened. Blackening measure for minimizing black root tough and leathhecrte aasd arcfrequently starts as patches along the rot damage. Preplant fumigation, discolored on he inside as wsell s thelength of the root, rather th-, irom "using mixtures containing 17 o-3% outside of the fruit Infectd fruitthe tip back. tchloropicrin plus trnethvl bromide have a bitter. unpicasat tasteContrlThere is to single, defined or chlorinated hydrocarbons (e.g., Control Leather isrot promotedcause of black r{)iit tot; therefore. t\'orlex), effectiv,-v controls the ma- b abundant relateel wai ratst,there is rio single control recommen. jor microorganisms associated with dd3t6ot1. Cultural practices that the black root rot complex. during the fruit Ii per nil \hen 
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thtse con'htions occur. fungicide 
slIavs Loritmitng folpet or captan 
,w:ll pruvil some control. Disease in-
ildtece will 1ko be reduced by con-

trolling wvedsiand plant densities, 
th-relv promoting rapid drying of 
th, truit after a rain. 

Potato Leafhopper 

5Vi-nptomr.dAdults migrate into the 
state in early to mid-June, carried by 
summer weather fronts. The adults 
and nN'mphs f-_ed along the veins on 
tileundersides of leaves by sucking 

plant juices and, in the process, in-
ject a toxic substance with their 
saliva. Affected plants have shorter 
petioles and smaller leaves, which 
bend down at right angles and are 
generally distorted. Leaf yellowing is 
also seen, starting at the margins and 
progressing toward the midvein. 

Control A broad-spectrum insec-
ticide (see table 29) applied when the 
leaf hopper, first appear should pro-
vide control, 

Twospotted Spider Mite 

Symptomrs In early, spring, mites 
begin feeding 'on the undersides of 
new leaves; this may result in small 
yellow spots on the upper leaf sur-
laces, but these symptoms do not oc-
cur in all cases and are not seen later 
in the wear. More characteristic of 
damage are brownish, dry areas on 


the lower leaf surfaces, and then 
later the entire lower leaf may 
become dry and brown, giving it a 

bronzed appearance. Heavily in-

fested plants look dry and stunted, 
and sparse new growth is rather 
yellowish and distorted. Damage is 
first seen and is more prevalent in 
drier areas of a field: milder growing 
areas (Hudson Valley' and Long 
Island) experience problems with 
ms most frequently, 

(-lontrol Chemical control of spider 
miters is often not completely effective 
because of their high mobility, 
rpioductive rate, and resistance to 
uTne i pesticides. Good coverage of 

the plint is critical for adequate 
p ottttion. particularly on under-
shve of the leaves: use adequate 

water (200-300 gal/A) for maximum 
effectiveness of your miticide (see 
table 29). Regular leaf monitoring is 
necessary for assessing population 
growth. 


Strawberry Bud Weevil (Clipper) 

Symptoms Adults puncture 
blossom buds while feeding in the 
spring, deposit eggs in the nearly 
mature buds, and then girdle the 
bud so that it hangs by amere thread 
or falls to the ground. Injury is mot 
likely when strawberries are grown 
next to woodlots or other sites 
suitable for adult hibernation, 

Control Timing ot pesticide ap-
plications is extremely critical, 
Treatment must take place when 
blossom buds firs. become visible in 
the crown and the temperature ap-
proaches 650 F; weevils can do much 
damage in a short period of time if 
these favorable temperatures coin-
cide with bud availability. Frequent 
scouting for bud cutting is important 
in areas where weevil presure is ex
pected to be high; more than 1 cta 

bud per linear foot of row would war-
rant treatment. Mulches and full-
canopy beds may encourage newly 
emerged adults to remain in the 
planting, so that damage increases in 
succeeding years. Cropping systems 
shorter than 3 years, plowing under 
of all old beds immediately after the 

final harvest, and removing the 
foliage and mulch to reduce the 
suitability of overwintering sites help 

lessen the chances of clipper damage. 

Tarnished Plant Bug 
Symptoms This pest is one cause of 

catfaced" or "button" berries. It 
damages fruit by feeding on the 
flower bud, so that the berry stops 
developing in the immediate area of 
the feeding damage. Little informa-
tion is available on cultivar dif
ferences in susceptibility to tarnished 
plant bug, but early maturity is cor-
related with freedom from injury, 
whereas later cultivars may suffer 
more heavy damage. 

Control Any time from just before 
the blossoms open until harves, 

check for tarnished plant bug 
nymphs by striking the plant ,%ver a 
flat, low-sided (light-colored) dish. 
One of the materials listed in table 30 
can be used for control if 1-2 nymphs 
are found per plant; note that 
malathion may be used up to 3 days
before harvest. 

Spittlebug 
Symptoms White, frothy masses on 

the stems and leaves around the time 
of bloom hide the nymphs, which 
pierce the stems and suck plant 
juices. This feeding, if extensive, can 
stunt the plants and reduce berry 
size; leaves appear crinkled and 
darker green than undamaged 
leaves. The spittle masses tend to be 
a great nuisance to pickers. 

Control A prebloom insecticide as 
outlined in table 30 will provide con
trol. Populations are usually worst in 
weedy fields; only one generation is 
produced per year, ar,d leaves 
recover after the insects leave. 

Root Weevils 

Symptoms Different species, but 
most commonly the strawberry root 
weevil, black vine weevil, and rough 
strawberry root weevil, attack the 
roots or crowns of plants in the grub 
stage. All have a 1-year life cycle, 
although some of the beetles are 
known to live two seasons. Adults 

emerge about late June; beds with 
heavy infestations show distinct 
patches or spots that are stunted in 
appearance and have substantially 
reduced yield. The roots of injured 
plants are badly eaten away by the 
grubs, and continued infestation 
may completely destroy the plant. 

Control Use Tcarbofuran 
(Furadan) sprayed over the row after 
renovation in late July, as outlined in 
table 30. 

Cyclamen Mite 
Symptoms This tiny (1 100 inch) 

mite is shiny pinkish orange when 
mature; the translucent eggs we 
often so abundant that they appear 
as a white mass along the midveins of 
the folded, newly emerging leaves. 
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Feeding activity on these young 
leaves in the plant crown causes them 
to appear stunted. crinkled, and 
malformed when they emerge. 
Blossom feeding later results in 
misshapen fruit. These mites are 
more of a problem where strawberry 
beds are kept for long periods. 
Numbers start to increase during 
bloom and reach a peak during fruit 
development. 

Control If mites are regularly a 
problem, apply tendosulfan 
(Thiodan) just before bloom as noted 
in table 30. Alternatively, an ap-
pictiboeplication durigduringAernovatilbed renovationn capcan 

more easily reach the mites in the 

crown leaves after the old foliage is 

cut off. Note the restrictions on fre-

quenc! 	 of use. 

Leafrollers 

Symptoms Several species of moth 
larvae roll or fold strawberry leaves 
with silk. This type of leaf injury may 
be seen throughout the season, but 

an extremely large population is re-
quired before noticeable damage oc
curs to the crop. 

Control Note the special spray 
prebloom recommendations in table 
30. 

Aphids 
Symptoms These soft-bodied in-

sects usually occur on new shoots and 
buds in the crown of the plant and 
also alon the veins on the undersides 
o long the n te undere 

of leaves. When preoft in large 
numbers, they weaken the plant, and 
their honeydew promotes the growthof black sooty mold, which makes the 

fruit and leaves sticky, hindering 

harvest and reducin salabilit. More 
g y 

importantly, aphids are vectors for 
several seio3s virus diesases. 

Control A spray against aphids 
may be elected just before bloom; 
however, many pesticides effective 
against aphids are also toxic to 
predators of cyclan'en mites and 
spider mites. Refer to table 30. 

Table 31. Herbicides registered for use on strawberries in New York State 

Rate/A 

Days to 
harvest Herbicide 

42 	 DCPA 

(Dacthal) 

60 diphenamid 
(Enide) 
(Dymid) 

60 	 chloroxuron 

(Tenoran) 


-	 2,4.D 
(Dow Formula 40) 

70 	 terbacil 

(Sinbar) 


Formulation 

75WP 

(8-12 Ib) 

50WP 
(8-12 lb) 
BOW 
(5-7.5 Ib) 

50WP 


(8 Ib) 

4 lb/gal 
(1-3 pt) 

8OWP 

(0.5-1.25 Ib) 

lb Al 

6-9 

4-6 

4 

0.5-1.5 

0.4-1 

Weed Control 

Chemicals should ic stlrs tid mi 
the basis of particulat wcrd.,il, 
lems. Not all chemicals ore retlttictl 
on all fields (table 3U. M.invgrmw,. 
Find that napropamidc, III ati"lan 
anti 2,'-D at rviii.wt.imo ir, isi • 

reasonable weed control. ()tWirs tIst. 
terbacil immediate' alter mowing In 
July. 

Weed control chemicals for dav. 
neutral strawberries are limited to a 
November appIacata io sf 

diphenamid, 2,4-D. terbacil, or 
napropamide.
rappmie 

Remarks 

Apply after planting before weeds emerge during 
the growing season. or immediatelv after mulch 

removal. 

Apply 2 weeks after planting. 
Apply before weeds emerge Use 4 lb At for 
new plants. 6lb Al for established plants in fall or 
after harvest. 

Apply on germinating seedling weeds Also 
effective on established chickweed 

For broadleaf weeds in established plantings 
Apply soon after last picking or -,hen berrn' plants 
are dormant in mid fall (No,) 

Apply soon after harvest before ne, gro'th 
begins or ir. dormant season from mid 'all to late 
winter. Treat only plants established for6 months 
or more. Do not use on soils with less ita "' 
organic matter Not recommended ior ute in 

'Guardian' or 'Micmac' 
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Table 31. Herbicides registered for use on strawberries in New York State (continued) 

Rat¢,','
 

j r, ,t Itirhat.de Formulaton 11,.1 Iemarks 

42 napropanaide 50WP 4 Apply in late fall or early spring before 
(Devrinol) (8 Ib) seedling weeds emerge or after adequate numbers 

of runners have rooted Rainfall is necesary for 
activation. 

565 fluatifop 
(Fusilade 2000) 

IE 
(4-1 '4 pt) 

0.09-0.19 Apply tograses at 2 -8" growth ttage in spring 
Does not control broadleaf weeds. Nonbearing 
plantings only. 

Table 32. Weed control calendar for June-bearing strawberries 

Planting year 

Month Chemticals 

Apr-May OCPA, diplienamid. or fluazifop 
June-Aug chlooxuron 
Nov napropamide or diphenamid 

Cultural Timetable 
Table 33. Cultural timetable for strawberries 

Date Procedure 

June.bearers
 

Planting year 
Apr 

May June 
July-Sept 

Oct 

Fruiting year 
June 
July 
Aug 

Sept 
Oct 

Day.Neutrab 
Plantingyear 
Apr 
May 
June 

July 
Aug 

Sept 
Nov 

Fruiting year 
June -Sept 
Nov 

Set plants, apply preemergent herbicide 
Remove flowers lightly fertilize 
Set runnets in row, lightly fertilize 
Narrow rows to 12 inches 

Harvest fruit 
Rencvate (mow off leaves), fertilize 
Sample for leaf analysis 
Lightly fertilize 
Narrow rows to 12 inches 

Set plant. 
Remove flowers 
Remove flowers, lightly fertilize 
Lightly fertilize 
Harvest fruit, lightly fertilize 
Harvest fruit, lightly fertilize 
Apply herbicides 

Harvest fruit, fertilize 
Apply herbicides 
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Month 


Apr 
July 
Nov 

Fruting year 

Chemtcali 

DCPA or diphenamid 
2,4-D., chlcroxuron, or terbacil 
2,-D, terbacil, diphenamid. or 

napropamide 



Supplementel 
Information 
Herbicides 
Table 36. Effectiveness of herbicides on weeds 

tMatertah preceded by a dagger require certification for purchase. 

1 50 

Perennial broad. 
leaves 

Poor 

Poor 

Good 

Poor 

Good 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Comments 

Excellent control of chickweed; good preemergent
 

control of lambsquarters. pigweed. mustards, net.
 
tie, barley. Moderately expensive.
 

Excellent preemergent control of chickweed: good
 
control of barnyard8-Tass. cartpetweed crabgrass.
 
foxtail, mustard, and smartweeds. Activity ispro.
 
longed by simultaneously applying chemical pro.
 
tectant PPG- 124. Moderately expensive.
 
Excellent postemergent control of morning glory,
 

cocklebur, lambsquarters. pigweed. rag ed, and
 
smartweed. Good control of dandelion. Inexpen
sive.
 

Excellent preemergent control of annual grasses
 

and purslane. carpetweed. chickweed, and lambs.
 
quarters. Moderately expensive.
 
Good preTnergent control of a wide range of an

nual and perennial species, including ferns.
 
rushes, and sedges. Very expensive.
 
Good preemergent control of bluegrass.
 

crabgrass. fall panicum, foxtail, ryegrass. lambs. 

quarters, pigweed, smartweed. chickweed.
 
carpetweed. Moderately expensive.
 
Postemergent control of all annual grazes and
 

bermudagras, johnsongra.s. quackgrass. and
 
wirestem muhly. Moderately expensive.
 
Preemergent control of most annual grasses and
 

chickweed. knotweed, thistle, and sorrel.
 
Moderately expensive.
 

Will suppres nut.sedge and perennial grasses.
 
Preemergent control of other gramss.
 

Preemergent control of most grasses and lambs

quarters, pigweed. purslane. Moderately expen
sive. 

Kills annual weeds and the tops of perennial 
weeds. Moderately expensive. 

Controls annual bluegrau at all stages of growth. 

Excellent preemergent control of ryegras., barn. 
yardgrass, orchardgras. foxtail., and nightshade. 
Partial suppression of quackgrass. 

Excellent postemergent control of most annual 

and perennial grasses. 

Preemergent control of most broadleaf weeds and 

bluegrass. ryegrass. and crabgrass Inexpensive. 

Preemergent control of chickweed, ct abgrass, fox 

tail, henbit, lambsquarters. marentail. pep. 

pergeass, ryegrass. shepherdspurse, mustard. 

yellow rocket. prickly lettuce, nightshade. 

knotweed, ragweed. and smartweed and partially 

controls quackg-ass. nutsedger and sorrel 
Moderately expensive 

Herbi ide Annu! grasses 

Chloroxuron Fair 

chlorpropham Good 

2,4-D Poor 

DCPA Good 

dichlobenil Good 

diphenamid Good 

fluazifop Good 

napropamide Good 

norflurazon Good 

oryzalin Good 

tparaquat Good 

pronamide Good 

sethoxydim Good 

simarine Fair 

terbacil Good 

Perennial grasses 

Poor 

Poor 

Poor 

Poor 

Good 

Poor 

Fair 

Poor 

Poor 

Poor 

Poor 

Good 

Good 

Poor 

Fair 

Annual broad. 
leaves 

Good 

Good 

Good 

Fair 

Good 

Good 

Poor 

Fair 

Good 

Fair 

Good 

Fair 

Poor 

Good 

Good 



Und United StatesDepartment of UntdSae 
Agricuure 

Ag0 oa Standards forklak etang 

mh DC Grades of 
Strawberries 
Effective July 1, 1965 
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UNITED STATES STANDARDS FOR GRADES OF 	 not more than three-'--tls of this toler- detra-Ls from tle appearance, or the 
STRAWBERRIES I 	 ance. or 3 percent. fo, strawberrles af- edible or shippig quality of the straw-SouacE: 30 FR 6711. May18. 165. unlhss fected by decay. berries. 

otherise noted. Redcsignalcd ai 42 Fit (2) For off-size. Not mjle than 5 

32514. June 27. 1977 and at 46 FR 63201. 	 percent for strawberries in any lot which 51.3123 .eri,,uu. mIn srapc.
Dee. 31. 1981. are below the specified minimum sopc "Seriotus annragle" lnls aty si)oeiflc 

Effective July 1. 1965 (ijbjclidbC ibl this ofor an
§ 51.3118 Ilitri-iied. oe of these defects, any other defect, 

UNCLASSIFIED defecte('ailuiy lecion inriattionsetion anry 
or 

"'Unclassified" consists of sirtawbet,..s anly coirtination of defects, which serl-Cialors (2) For off-size. Not more than 5 which have not been classified in no- ou.qly detract.Ls from tire appearancN or 
e 	 percent for strawberries in any lot which cordance with aly of the forcgoixg the edible or ship:ing "quality of the3115 . 1.iNo.
5151 3116l UU S "ornbinton. are below the specified minimum size. 	 grades. The termi "unclassified" is not straw.er ties 'he foiiuwing specific der c- hfl b o sd td a ei u51 3117 U S. No. 2. § 51.3116 U.S. Conibinntion. 	 a grade within the meaning of these fecsm iali te consder cd as serious 

standards but Is provided as a iesilgna- d:rznage:UNCSAi3Mt. bia"U.. Combination" consists of com- tion to show that no grade has been ap- la) Soft ber iss:
et13118 binatlon U-S. I ie U.S. No, 2r.I&1NOVTL'A~~lsrwereecpplied Lo the lot. (b) Mradly deformed berries:
Unclassified. of No. o and rvdd 

strawberries, except for size: Provided. p4ccb 
 Idly bruised berries;That least 80 


1.3110 Application of tolerances. the strawberries meet the requlrements of 


TOLRANCI TrricATiorat percent, by volume, of 	 AprLICATION OF ToLEa~NtCES (d) Decayed or leaky herries: 
51.3119 Appication of lgrnuc,. (e) Berries badiy caked with dirt ad, 

U.S. 14a. 1 grade. ifBM eries with less than one-half of 
6113120 ta) Size. Unless otherwise specified, (a) The contents of Individual pack- sm face showing pink or ied color.
 
613110 UOdeelope4 the minimum diameter of each straw- ages (cups or baskets) In the lot, based
 
1.3129 Damage. berry Is not less than three-fourths inch. on sample Inspection, ate subject to tile § 51.3121 Il]injriricr. 

4 13123 Serioug damAgi. 4b) Tolerances. In order Lo allow for following limitations: "Dianmeter'" means the greatest dimen1I.3112$ Diameter. variations incident to proper grading and (1) For a tolerance of 10 percent or slo11 neasurred at right angles to a 
Arrrcprr' The provision of this bubpart handling the following tolerances, by more, Individual packages (cups or has- straight line rrnning (loan tile stem toLtauel under s--ea. 203. 205. COStat. 1087, ; volume, are provided a.s specified: kets) In any lot shall have not more than tile airex.

emended. IC90 as amended; 7 U.S.C. 1622, (1, For defects. Not more than 10 one and one-hralf times tire tolerance102j. percent for strawberries In any lot wl-	 specified, except that when tile package The United States Standards for 
Cla11=s are seriously damaged. including th&cl contains 25 specimens or less, hldivirlal Grades of Strawberries contained In tis 

1 51.3115 U.S. No.,I. not more than one-fifth of this toler packages shall have not more tiran subpart siall become effective July 1.ance, or 2 percent, for strawberries af- double tile tolerance specified: Provided, 1965. and will thererupon supersede the 
"U S. No. I" conslstz of stra:iberries of fected by decay. No part of any to!er- That the averages for tire entire lot aic United Stairs Standards for ,trawber

one variety or similar varietal character- ance shall be allowed to reduce for the within tie tolerances specified for tire rles which have been in eflect sirce
istics with the cap (calyx) attached, lot as a whole, the percentage of U.S. No. grade. Mar ch 23. 1942 
which are firm, not overripe or un- I strawberries required In the combina- (2) For a tolerance of less than 10 Dated: May 12. 1965.
developed, and whicb axe free from mold tion, and Individual containers (cups or percent. individual packages (cups or 
or decay and free from damage caused by ba-skets) may have not less umn 65 per- baskets) In any lot shall have not irrore G RI GRNCE.
 
dirt. moisture, foreign matter, disease, cent U.S. No. 1 strawberries: Provided, than double thic '..lerance specified. ex- Depty Adminisx-trar.
Insects, or machanical or other: means. That the entire lot averages within tie 
 cept that at leas: one defective and one arkefing Services.
Each atrawberry has not less tharthree- requlred percentage. off-size specimen may be permitted In IF n Doc. 65-5197; Filed. hiny 17. 1965"
Lou-zths of Its surf-ce showing a .nk.or (2) For off-size. Not more than 5 any package: Provided, That tire aver- l:4o am I
red color. .percent of tjie strawberries In any lot 	 age for tue entire lot are within the

(a) Size. Urdesa otherwise rpecifled, may be below the specified minimum size. tolerances specified for the grade.
the minimum dlaimeter of each strarv- 5 S!.3117 U.S. No. 2. 
berry Is not less than three-fourths Inch S.DEFINITIONS 

rbl Tolerances. In order to allow for "U.. No. 2 conssts of strawberries51.3120 	 errie.
variations incident to proper grading and which are free from decay and free from 
handling the folowing tolerances, by serious damage caused by dirt, disease, "Overripe" means dead rpe, becon
volune. are provided as specified: Insects, mechanicl or other means. ing soft, a condition rnrt for shpnent 

(1) For defects. Not more than 10 Each strawberry ha, not less than one- and necessitating Immedlatc c{srllrrinp
percent for strawberries In any lot which half of Its surface showing a pink or red ion. 

fall to meet the of color. § 51.3121 Ulnl(,requirenrents this hpcli
grade. but nlot more than one-half of this (a) Size. Unless otherwise specified, I 
tolerance, or 5 percent, shall be allowed the minimu-m diameter of each straw- "Undeveloped" means, that the berry 
for defects causing serious damage. In- berry is not less than fi've-eIghths Inch. has not attained a noruial shape and lie
cluding therein not more than two-fifths (b) Tolerances. In order to allow for velopment due to frost iiJu, t. lark of 
of this latter amount. or 2 percent. for variations incident to proper grading andstrawberries affected by decay , handling 	 Iollinatlon, insect Injury,or c icr caursesthe following tolerances, by "Button" berries are' tire most conmo

volume, are provided es specified: type of this condition. 
SCOMPttafle witht the proilalons of the 

at mdls.rdnsnot excu.A fplurto tOcomply Not thanll (1) For defects. more 10 § 51.3122 	 Darage-.with the provi-iomn of the Federml Pood.Drug percent for strawberries In any 'ot which 
a" 0oltic Act, oe witi applieable atatat are seriously damaged. Including tberein "Daminage" means any defect or any_hkMM.&mA -f1-combination 	 of defects. whichl mat"raliv 
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RDRc8 TRAWVBERRIES 
,ll 

atdicd I)ticsstlt tile fIM(l ;tlz the tablc cah year? 

F lah h:|tdlc of sat llvlievics. fr()ll the gmwcr to)retailer, may do F.G. MITCHELL E. C. MAXIE A.S. GREATHEAD 
(l..Ittago: whit h i d(,ws ll()t scc? 

I)etcr- )ioIta Iol (a ll 011Wic fmoanll [il-cc somi -s- it ies, sel[-dest -tic. Tl s cl: (ll.rit is intended as : guide nly p ssible if fruit ()f high quality ik 

ion atnd decay? fil" glowers. shippers, ;ilt olier (I,.d- I ' udied il tile field. This plates ,e
"\ m .- lr.;,li :mitl at cllt,. intg mi k t losses of st-;l'eil' lets of fresh sNl;wlierilis. It tells IIu)w oil sp)ulsiilily un the gi ()wl L() use g4il 

I, c .,l s 1 st plpale alId hall (:aliliilia st aw- (ililal Jila(ti(cs, Sith ;is illigaptiill 
,lat 1 IILil (;it 'lu 1 1kcr Il :ti||ing aitIi Sttlisi()uI? Iellies [m) ilhdlIna)ket. Advi(c givehl fcttili/atiu., weed upttlul, just aii 

will pertain t)Iw lies going into aly disease miilltlil, lil t) (;ucilly)"suiicl

ll tcd Sl 1) 1: . ii w'tl III ( lilal m ia stl;w errvietis ate dis-	 F 

licr-rics hlid at .5W-F will last Only Mc f,|Ith to mic half as long as le:lsh outlet but teltLain steps in tile vise fieid o(lperations to) (,iltc(t jilli-.
fruits held at 32' F? operationi may no)t be as citical when lenis Iefoie they may aile(t h nit 

the berries :me marketed locally (and (luality. (AldermnI ei al., l9.i2. atulhlland e a., I9(a2).its CXl)Osct to u1:rAafter ii king quickly reach tem peratures q ickiy) ,th sl 
considerably ahoxc Ii r temalperattme? High fruit quality in tile tnaiket is 

* 	 Short delays at ficld Itmperatures hefore cool img will reduce the 
amnount of markctable fruit? 

'hils, the strawberry fi nit, having a 
"SiR.\%'u,-:RRIFS are lle of tile (ist per- high rate of netal)iis,. Iwcing stistep-

Projlra, Iisliable uf all fruits. They are essell- tible t injury., an1d vullei;able I') detay 
4ualIc f high el "t 'I " Tly tially fill-lipe at li;ifIlits vte11fl as ()ii ise(lale~ puality ilgallislls ill th e icIl. is ,(e;l) jil t, 

to l1:;:1y ile]- f!IaL, litt; ile li
".gleell" anld lipciled hatelr. T h"lh 

ked ~c mriuy
'mi~li;a 

pii)stl;lvcst ills. 
silatblclits dcsNlilludt 

(d C.Ai 
h4.1 t'O, lll 

:I high riaIc of1 ietbolisin (tile)- "live maikets aie statggemg. lmting ,c'ltl 

fast") and will desmroy tLIcellselves ill a )eals it has becn iliestiltci Lli.it thc 
tela;tiely sliilt litte, evell witliithL the equi;lent (if le yhi hl.1(d.)00 ;,(i s 
leselue oif di(ay i)lg;allislls. b let ie ietible ii in ii.1lIN li )l c 

.i I. 

%I%Y. 1116 1 

lli.for 
Ihe 

St;l wlbem Iics ;ilc liviing migiitisiis. As 
all li%'ilig di!gs the'cy 11st st;ily !wallhy,

their hie:ilth deteiniies the qkllil) 

lc; ltiiig tile i(ill ntiml. -1 Ili, isuc.ils 
that 5.5)(),OUL) wi.'d if if 1 n 
Iell ic ie ti (listaidei ld.wce hl mid 

* I-. (.. '\11(:,1.1, is lkt, O )z O'of [the fi lit tie Ii( stillel It(elve Laustahlc ctl ).;11. Inl ;t litiii, a %i'. 
Ix~c .in '€vt~ie. la~i. .1. T il'h Slit(liI oft the sttawh lwl' imlp()m t l, 11111 tII~llt-t' li,,cd l,).,s is 

. 
,igu 

CC .s'.im is 
Al.. it, ita;ril I-xlit i-i 

I', 
i, 

. 
Sei-

lmakes it \til!ieialle to spimilige,. 
;IIitta thin, clitler skin thit is 

,llikell.b Alie sctds alt easily tioll 

It li;is 
c;isily 
aw;l, 

tlie le(II(tiii ill q 
m e (mi iiiiiil. ;111i1 
'.()iliiiie ;ii l i(e. 

i.li 
it 

ivif lh 
tIltitt 

its ti.it 
11 si.lts 

u ltilla~i i -- ;and tlc !leslh (l lie hit is sitI, lhut- SII;ishcl llliilhs tim I,) 1,),( (1i.l. 
. . (;SI, A ili 

.Muliltrtv ~ 
I tLII)iiill .Sty , iz C. 

1l is I,i1z .M uiiu 
.\'l tu lhllillAI Iny-

' 

",inj, 
ing it to be easily I uslti,,l 

n:y invite 
;iiii Il iiseil. 
Iial;i t;k by 

ity Iulcl thie t 
tile still I ists ()ita 

, iiii l -. tl.Ithiii 
fill oil si.l% hil I iN 



[fir r! fris start to deteriorate by 
lie"a e fr il 1 taKdoAii, and this 
dilettrcriiiioc ,intinues until the fruit 

is cten ice quality of the fruit when 
the cnsr ner receives it, or even 
whetlicr the rciit ever reaches him, 
depcnds on how good a job is done by

vaaiou 
levarious handlers. 
:acihasdler of strawberries, from 

O/e glower to the retailer may do 
daynafe ie dues not see. Since the dam- 
age dIes riot appear while the fruit is 
under his control lie may not be held 
imimediately responsible for it. flow-
ever, ain dam.ge which esults in loss 
of fruit or qutialitq' will affect ultimately 
tire returns of all handlers of straw-
berries. 

[mporlaiiceof 'TemPerature 

The most important way to slow 
down spoilage of strawberries is to re-
move fiel' heat and maintain the fruit 
at a low tentperature. For maximum 

life. kecp strawberries as close to 320 F 
as is practical. 

Why is temperature so important? 
As stated before,a strawherrv fruit 'ill 
destroy itself even if it is free of disease 
otganismus. h\hen the tetierature of a 
strawlciry is raised from 32' to 50' F 
its rate (of chetetil-atiinn will in rease 
t,,o to four f,,l. Thi, ,,,eu,,,sthcat flite 
tit 50- F hare a life expect- 'ticyof 00ily 
Wce fo i /t to one ialf that of fr its 
at 32' 1".II the teiil)cratttre of tlec frti 
is ;itfliittil 95-.90 "' F, as may happli in 

' 
flat Led betTics left ill alls otce eld. t ice 
ll;tlike liift,f tc ftllit is I(t t e(CflI) 

acis';fees lc\% ms 

I~l(Z / ,l zt if~l 

I t-" I;,tixc lcc iiditv it whillh 
,tttslli -lii c's hel -illaffect their;11( hl 
ssC'iglct I."s it!l afpc'arluttt. Whcile 
Ic'ltieV liuctic icies aplolflalihing sia r-

;itllit (li00 ltc tent)illy 1t(llllte tile 
d( chitllni'lltl av too,,if ltt ligatnisins, 

losw ac relative huidity for any ex-
tended period will initease weight lo-s 
and may quickly nake the fruit look 

ol and shliveled. To avoid this, hold 

the relative lum idity at 2pproxim ately 
90 per cent. 

FruitRots 1 Vihhcn 19(0)-

Another inil)mtaut source of straw-
berry spoilage is fruit-rotting organ-
isnts. Fruit-rotting fungi c;nii grow 
rapidly in a basket oi ')eries and des-
troy the fruit. Ihe rate and :niount of 
decay infruit may be greatly in(reased 
by injuries dring picking or handling, 
and by delayed coolling. 

Gray mold rot, caused by tie fungus
Botiytis cinerea Pers., is the most coin-

mon isfectoiiFeldrcts. 
mn of the fruit rots. Fiel infection 

by this organism is favoted by cool, wet 
conditions. It is most serious tdiring 
rainy periods and during cool, wet, or 
foggy weather. The organisin causing
the disease is it every straw-

berry field at all tiuces. It is the most 
cenimon organism found in older leaf 
tissue. The disease causes severe losses 
ill -he field befotie harvest and also its 
storage and transit of he harvested 
fruit. Sin(e the orgilnistil is able to 
penetrate die utnbroken skin of the 
belIy, ote deca\tcd frlit cart lead to the 
elcy of scit u ilitg fiit, plr lcIng 
a tcest" ,of dcaec berries. 

. I) inilc( t,"l fruit fit st shoews soft, 
dcl ceior'. suts. l.acr tile fhing s 
t),Its (he ht lit with its glav gtewtl. 
l)ofing pieking. spoles flua cnlhly
fili( Mtc d c t,:cet mit te cc i tlty beIries. 
Rimcing. tnll) (llitilitle (l11iftig lititsit 

ail c;cilhktitcg, and ;1tN injury icc
lu Id,(it1 ii)c V 1 11itoi l]i:tllllillg wihl l 
ta\Tscc c lisese. IUsNiahls, gtay-msh 

l)hclt s have thei mlc i ,c,ic t ie field. 
A secoi discase of stcecl fiiit is 

(ail,'cl 115 the fcc:gel;s )?/uizu/boe steulij
fro (lit. ex Fir.) Vn ill.( H. ntgdI(liiie 

l'lir.) I his discas - is f cscccl b iyIhigth 
teiiilteitiei aei tcd hlitnitlity. ! ike gi;'-

mold, it tcauses sevet e losses ill the field (gi cen or ipe) showing signs of de

as well is in storage. lnfeted fuit is it lpi king.,ly ac'. 
sort an. wacriytgiving is to the ialIic D)uot pit te. fulli i decay 

i.Uity de organism will fllla- nto lgly.fi.uymin 
lh g w typegros o et ° io the i iiskery n wthc Ot el Ajllyfticgiiels field to 

fruits, and like gray m ol te i:g ie d %pmdc ay'in fild aml si, I- age. (d-
iss can move from infected fruit intitl s1lt e ay infiel ;. l 
ise moeandlerse fni it stilt Ithe citcit LlitiCs'erit jcst .i1udadjacent healthy fruit, lprottd ing the dise:se ((0l1lii l(, iliei.il~lwis h,,!
nesting effect. ilctl im;iti ut.

W\hile there are no couminercial 

means of completely elimintitiig friit °(,, tile fiit ;is ;IftcilIvu~tsm)) 1, 
rots, growers, shippers, and' liatlis s icssilde .ald keep it ((HI. 'I Ic 
can do much to mirimie losses. For hlwer the ,cllcelatilce. lee sliolc' 
instance: the ;olv.,c(C of these dc iv )rga.

is1is. F I best (m(lll cut.houhlfit 
* Renove front the plant all fruit (lose to :2" F as ipssiblc. 

life t iclch i in g 
life bc tl;liCsl,t to tue col.

D) 

-,[[[ , Field supfervision may Ie hand led 
b. the owner or manager of a sitnall 

PROPER stP'ERV ONs, of the e:,tilc h:r- operation or hy liiied foremen Iof 
vest operation is essential. lhi, iloist laiget erations. \\'hatescr the it
ineseit supervision all 1 ct-c1 (f bocsses beitcltude of aS s ta igecnetts, these field must 

Picking crew at work instrawtbctry ficld. Piking [rmin o. :1Chail cf '1tl ocareit toofe 

picker eliminates cxccm c ru-achilig ait siclitihfi', -icctiln ittipe hcrriri. 
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" -- it;l it11 Iitn~ll (C Il',l ti hil iCsliot; 	 all 

-, - .iit'tll 	 t o h . I msslit - (it loal le 't 

ti ll It l mli. \ ' , clt't ;It ""li 

" ¢ 	 Ili 'llihd lit l li : t:~~,,w WIltwtl)k u, 

; I I(,_ . iN ; ii tI S )I kI t vit (I'C
 

. - i,,'iiiliiiS)ttlp. im I, .1m 1Cil ktleil-


M , ,t lit lti t 
111M x, \ll, ; I ~ l tl 5~ld 

,~~ I he'1illli ily,.s l(c l l illi lmllailt~ 
1t I Itoille Iilv ft'lliii!Cate setngely. 

-Idit 	 acI1 lit' It l i i isp set t.sily 

- iSt ~ii~. 
dw 11.11c titi l feet ilt!itIknees bolil t (4) CICI 

ill~~rlilio~lis. . lllill ;I pi l n mi]t 	 -:Sttnai ld 

ilt l i iiig -f iirau'woici, sht.i,3Itg dCqfr. itt 'he fitttow. "1his it11icihtite rite3 

;iblr(I.ile itI h;,.Lrl.rl gr; tirttClc l. Nit ,ic ttity of1lt'ti stsls,ht;tl

~Ii~Chl int.,,In t I ~tZatr C(tt ui dirt. T-le * J'i k litisw ilh ite tals (iiitr clyx) 

.iC 
, 

iaii OiI i ];ke ihthl fh[tiit t'lv) he-l~C!i Iii !qCikICC. tig~ l,.kingtI c 	 f tu t 

!'iibug (III u ,t 7 Iti l of Cilie ul itertrt llt'i lit iit i au h lS'	 ilt lhtt l l IvltC 
fo jIhl,'rIilhuhiI .l ritesie r ii ll hilttgct;. iljtsvatii IU l [isvaldtigig \\'ilh ;ill 


CIiC:liir Cehii,,C i Cit hieroit!.,Is l Ci Ih tlist, st.;;lt ile' Sleltitittj1 
ili lPi k (tit1k1rStetit iit Iys 1iethii tii gaie 

itili'r tif(.[it intilro)! of[lCtlltt;ig t XI 11 i1iilg the S1e1 tlite li t ogtitiithes 

siC,,: tIn-it i,tisitits ,ill htae pti.t littn the taly)x. 

I,,tititi intilictt ott the silin~itg ijutti- * 1 ol d tile flilit ht ct ill, ihe
~ot~ai ati I ! tsstiey,ietoliaitt g .I hnla) fti l ielatl I ii
its ,i lil ft hui. 	 stith(loit s(liee/lg. gain hiia thil4Reilileiil)er iint
 

il lte yt)1, sttec'ehk(rs ie frit iq I.tlti 

1,111iFi 1 ,li l 0I F-itit	b € ~('1761l t I%hk] (if lWt )ile ly l, sn; he Stil 

Inla I htit iseti litl will is t r, st IaANtlIkI~ ~ ~ i.;i,~ lli~~ hl ~~ff ilA ldjili by~ ,hPlI,ll Seia~l nStet il) t'l 
I im IEt.,II.. (l'i:e dn iit~it bei it-- the fttiit aIhytTle 

, l lit-iti , ,t hil.ig t i l at 1 el- T iateCT i l1i4t ile it. l) gi tl htIltste hili 

-i'ili (,ill e 1 Iit 'lr of iti r;i t cli t he) 1111111,1e li i lit t l)"' l? bell, 	 al 

li.ti i ll li lll (o I li f 1. ii itt; i litmuS I 11C a(t) i fi ll 

li )l k l h ( ;t,t me )h(')it s ci e,i'~ Ill 	 t" . ti u i I i tis 

1- GE I Y l t i e f u t il t eott 
I 0 t-%,,, 1.ler thit'e- " o illiii1D () undeil l .1 dl i .1i oIof l . l.m,.t t .,ip t d',fI -- Ihtiml e -s Al,Ifeliii1ttentil(I mp t. Ihesell l th ial 

Nolities , i % iill piro I i itli latesilt lt I hiiil % - tile Clli t i 

l'lli~ , lil ( ;.tShitl ipi i "t ittitsl ile ti1 il il e hil i e o 	 i t illit nd 
LtIi,h l d l I, II~i , ,,i p . midn !111 ,,I - f il , i llI," (il%(.( 'll w ilrC ' I-	 Xklli w t h ('ii 11c 

l''l O I It, Ii li h~,( '. ll ;lim't tlilep ll. theit it and illlii 

, 


lotil4 


St;it Cit" hI-crlt- Ii) 1 CiC&C ICCC C.I pCCC Cll Ini nCC~Clk I II Ih lii, htilri~,l CCtl'CC 03 CC il 
a -iaclcs3 Iicr :1:1.71tCt IIt I h Iis I CCSt.lt~hh 

ticker dain~tge ta;11nLtiiiify ;il iithlte lit { ltiiieuiI !I IJl C i-itit 11:111.1 kit

alleCxn )tS i) Cl~I~lihCl lrttir (ilt liltt. "It ;t {itle i ,nl.,itjiid ti 11.7 uit't Il 
tlieck il lC)ttn e if Iitket taLnt;tgt'., ;t hi tile It',C, thu~ll Iti,kit. tIhis illits

a 5 ele if 	 Sl Itlthetes i't et tip I(1tJlitia l]'tils lit ;i 5ViiC iiitiily 1.iit 

illarkeraihle friitl filii likcts ssjiih e.\ , l isiiiIthy jtii keils. :\CC\ I,tit~i 
llercint ,tiilitics at i iikititg, sotntilig ;ihit'l at It'ili itg iliCCitt i ltiurs ilf 

atiti jt:itkintg. "]wi jtiiket s, sc~eet t, I))y s$tl~hi(sitIClSI still t sitlth ttI~littl.~i 
the grower, were set sitie bl sile in the ittilig a:til stiiet isitii. 

fied bitt wCre lOt titil that f hi t 

wals iaCt of :t test. Iivt CCII<' ie lui jia (I-t htzllg (1)1(1 it/~ 
;11titaiket lOtti el picr, itlitili3t7, ltltstiltttit ii fiehl hititling tif sti iwit( il 

then hel fitt eight r.i). ;it I1 I: bea bllyi s ilitit Ci llt)siC 

[t e %It, I lie IItil ie it d inlitl(i riwocitii i ;ig;lliistsoting. I;t 	 "lieatc 
an a 'lci,n.- T w c by 5-dt'l;Ib illlc 1 t 1%it I m".-m 	 stl atlllt (lltl~m (
 

set;tuaile 	 Tili hig tN1tIt or i )el I iiil3t g.te grwr wet setn sdbySeilth 	 n aitit andi(sil, silililrisio.i(l.i-

Oktl tic oW Ircakm.iC cl]c. Mot5m s ai Ceil lit Itoorpicieke teit 
tovoil Ittllib h tnilitl fltiitil l iti 

"a .. . t ( n pit Let.s Il ll ( tAe , uI i IsI l ,e ft i,. f' 	 C l i h b git .1ilsi(uksiei 

"il t i n , til i ,diii i iti lk i.I ),1LSte 	 ,l t igitig . jf 

f i o ti - li v w i Il(Ic' n ";icn d q a e ) (( (t o l ;g i 

b u s n ie IC . r b CA g fl l."N 01. glo els makel aiilel l) I t I(.)
FCI [iiw'sIt'liamnot t1l that fi li1 v i,i il q lilhl ) el I T [litid€' hl it ;ll{iivt 
wi 	 i ilt H a n 11' g ofnI I.ii I i? i 
tdeill ie ld h a ndl ing f ,
 

Ill I .id Ics l(", l' lt llk 
t c \ s() im ll il l~ .[ll_ 

(plmte l'~ i il ' )1 $1 ,l'l
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ing front 32' to 100 ° F. As respirat ion7"'o,, c ',i-,, rt, -t ir, lV attaiined rare roughly etlnals tile rate of living (l.. ith Slit e S ll WI'rli .' at4715c 
*, 2,-i tlu-~ j~c!(if lte :wltivs i, obio ly is to )~ourr 

'I lit, lipt-i h t gi.ipll ton 1).i g 9 aitan!age to iohl fruit it low i lern
shows the cter;ittires of strawberries peratur-s. Note tile rapid drop oi the 
in tlil1crerit poitions in the trate and 
iii shailcd anl sunlnly locations. Note 
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remove field debris before storage.
A minimum of handling both before 
and after storage will reduce spoil-
age. Studies have shown that screen-
Ing and Impact bruising predispose 
cranberries to physiologica: break-
down or postharvest softening (289,
587, 701). 

Cleaned and sorted cranberries 
can safely be storeu In crates or In 
ventilated consumer units (cartons 
or film bags) for 2 to 3 weeks at 01C 
or 6 weeks at A' (414, 762). Longerstorage at 0' may bring on physlo-
logical breakdown or chilling Injury.
Berries in this condition have red. 
pigmented ruboery-texturod fiesh 
rather than the normal crisp, white 
flesh and have legs natural skin 
luster. Such berries closely resemble 
those that have been either frozen,
smothered, or seriously bruised (367, 
408, 507, 587). Recent research has 
shown that warming cranberries 
stored at 0' to 21* for 1 day each 
month can help avoid some chilling
Injury (408). 

Smothering injury may develop
In cranberries stored under poorly 
ventilated conditions. Itis caused by 
holding berries in tight containers or 
in overloaded storage spaces where 
carbon dioxide accumulates and oxy-
gen is depleted. Berries held too long
under water may also be smothered. 

Harvested berries immersed in a 

flooded bog for 8 to 12 hours or 
more develop more physiological 
breakdown In storage (146). 

Most of the cranberry crop is 

iow processed into sauce or juice.

rult intended for processing are 
Creened as rapidly as possible and 
re utilized or frozen shortly after 

iarvest. Such fruit can be frozen at 

-18°C until needed without quality 

oss. Freezing berries enhances 

Jevelopment of the desired color in 

he juice. A Wisconsin study (934)

howed for up to 10 weeks, that 

efrigerated storage at 4°C is effec-
ie in preserving cranberries that 
re to be processed, 

Controlled or modified atmos-
)heres have not been effective In 
xtendlng the storage life of fresh 

,ranberries beyond that possible 
,ith conventional cold storage (40). 
storage in cartons with sealed poly. 

ethylene ilners has Increased the ex-
tent of decay and breakdown at 3C 
(40). 

Further Information Is available 
on handling (241), precooling (461), 
and market diseases (367, 762). 

Currants, Gooseberries, 

and Elderberrias
 
(Temperature, -. 5 to OC (31e to
32"F); relative humidity, 90 to 95 

percent) 


Currants, gooseberries, and 
elderberries are not stored except 
briefly or when they must be held 
for processing. A temperature of 
-.0.5* to 0"C is recommended. Red 
or white currants and elderberries in 
good condition can be stored 1 to 2 
weeks. Black currants are stored a 
maximum of 4 weeks (463). If nec-
essary, gooseberries can be stored 3 
to 4 weeks but with some losses 
from collapsing berries. Goose-
berries stored at the recommended 
temperature for as long as 3 to 4 
weeks should be processed Imme-
dlately after removal from storage
(861). 

As soon as picked, currants, 

black currants, and gooseberries 

should be precooled to a temper-

ature lower than 4°C to reduce 

damage during transport to market 

(463). 

Gooseberries have been dam-
aged by exposure to 12 percent car-
bon dioxide for 4 weeks at 0' but 
not by 8 percent carbon dioxide, 
Storage of hard-green gooseberrij3s
for longer periods at 0' in perforated 
polyethylene bags Is possible if 

some carbon dioxide Is allowed to 

accumulate (464). 


Raspberries 
(Temperature, -0.5' to 0'C (31* to 
32'F); relative humidity, 90 to 95 
percent) 


Fresh raspberries soften and 
decay rapidly and are not adapted 
for commercial storage. For max-
imum life, field heat should be 
removed Immediately after harvest 
by forced-air precooling to 1"C, and 
the precooled fruits placed at -0.5' 
to 0'. This temperature retards 
ripening and development of gray 
mold rot. rhizopus rot, and clado

] 6 

sporlum rot (367) and allows 2 or 3 
days of storage prior to marketing
(859. 1048). Ripening and aevel. 
opment of fungal rots are further 
retarded if raspberries are precooled 
and transported in an atmosphere
containing 20 to 25 percent carbon 
dioxide through use of dry ice (859). 

Strawberries 
(Temperature, 0"C (32'F); relative 
humidity, 90 to 95 percent) 

Fresh strawberries are highly
perishable and cannot be stored ex
cept briefly. For maximum life, per.
haps of 5 to 7 days, fruit should be 
precooled immediately after harvest 
and placed at O°C. The temperature 
of harvested strawberries in the field

° can get up to 30 , and higher when 
exposed to sun; and when fruits are 
allowed to remain at this tempera
ture for A hours, marketability drops
by at least 40 percent (634). Precool
ing of whole pallets by forced air is 
recommended because the desired 
temperature (1°) can be obtained 
within 1 hour, whereas air cooling
takes 9 hours (790). After a few days 
in storage, the fruit loses some of 
its fresh bright color, tends to 
shrivel, and deteri'jrates in flavor. 
Deterioration is arrested by low tem
perature; but after removal from 
storage, It proceeds more rapidly
than in freshly picked strawberries 
(755). The malor diseases causing 
storage losses in strawberries are 
gray mold rot, rhizopus rot, and
 
leather rot. Prompt precooling to
 
temperatures of 5' or below and
 
holding at such temperatures in 
transit, storage, and during market
ing will minimize such losses (367, 

600, 634, 755, 894). 
Refrigeration is sometimes sup

plemonted with carbon dioxide gas
from dry ice to modify the atmos
phere during transit or storage. In 
air transport, pallets are covered 
with curtain coated fiberboard or 
heat-shrink polyethylene to retain 
the high level of carbon dioxide 
(366). High levels of carbon dioxide 
(10 to 30 percent) slow the respira
tion rate of the fruit and reduce the 
activty of decay-causing organisms, 
thus extending storage and market 
life 1178, 352. 364. 983). Carbon diox

38 



ide atmospheres of 30 percent or 
greater can cause off-flavor (365). 

Low-oxygen atmospheres of 0.5 
to 2 percent will also reduce respira. 
tion rate and decay, but the fruit 
develop off-flavor (178). Postharvest 
chemical and heat treatments can 
be useful in reducing decay during 
storage and handling (638, 870, 944, 
1010). However, surface sheen can 
be lost when fruit are dipped in 
water or solutions, 

Cherries 

(Temperature, - 1* to 0 (30* to 
32F); relative humidity, 90 to 95 
percent) 

The approximate time limit for 
successful handling of fresh sweet 
cherries from harvest to arrival at 
eastern markets is about 14 days If 
transit temperatures do not exceed 
2C. The use of sealed polyethylene 
liners in containers will exten,' the 
cold-storage period by at least an 
additional week. Thus, sweet cherries 
can be stored in polyethylene at 
- 1 to -0.5' for 2 weeks after har-
vest and still be shipped by freight 
to eastern markets. If cherries are 
held longer than the periods in-
dicated, they lose flavor and bright-
ness. Loss of moisture is one of the 
most critical factors affecting the 
fresh appearance of both the fruit 
and stems. Stems dry out and darken 
if the humidity is too low. Field con-
tainers of cherries should be covered 
with a tarpaulin or some other mois-
ture barrier from the time of harvest 
until packaged for shipment. Sweet 
cherries are very perishable and 
deteriorate rapidly at nonrefrigerated
temperatures. Prompt cooling is
essential. 

Modified atmospheres obtained 
w'th the use of polyethylene liners 
can lengthen the market life of sweet 
cherries (273, 274). However, these 
liners must be opened when fruit are 
removed from cold storage to prevent 
development of off-flavrs at higher
tevelpets ooar atm higher
pheres w .th to 25 percent carbon 20 

dioxide (700, 702) or 0.5 to 2 percent 
oxygen (151) can help maintain firm-
ness, green stems, and bright fruit 
color during storage. 

Surface pitting is a major prob. 
lem affecting the fresh market qual-
ity of cherries (236, 991). While no 
cause-and-effect relationship has 
been found, the severity appears to 
be affected by mechanical injury, 
Calcium treatment (512) or low-
pressure storage (991) has been 
shown to reduce the Incidence of 
surface pitting. 

Most sweet cherries are now 
handled by mechanical equipment 
for separating the clusters and siz-
Ing the fruit, so a postharvest fungi-
cide spray can be applied without 

an additional handling operation 
(717). See 368 for a discussion of 
storage diseases of cherries,

Sour cheries are generally un-

suitable for storage, except for 
holding a few days at 0C to extend 
the processing period. (See al.o 251, 
622.) 

Coconuts 

(Temperature, 0' to 1.5*C (32' to 
35F); relative humidity, 80 to 85 
percent) 

Coconuts are best stored at 0' 
to 1.5"C and can be held satisfac-
torily within that range for 1 to 2 
months. Coconuts are subject to 
mold, weight loss, and drying up of 
nut milk. They can usually be held 
about 2 weeks at room temperature 
without serious loss (573). Weight 
loss is substantially reduced by 
coating with paraffin wax (650) or 
packaging in polyethylene. Paraffin 
waxing also Is very effective in 
reducing stress cracking during 
transport (132). Coconuts can 
become moldy If the relative humid-
ity is too high. 

Dates 

(Temperature, see text; relative 
humidity, 75 percent or less) 

Dates are subject to two general
types of deterioration. One is caused 

by microbiological activity and in-
cludes fermentation by yeasts and 
molding by fungi. The other form of 
deterioration is physiological and in.cludes darkening and loss of flavor 

and aroma. Susceptibility to both 
types of deterioration increases with 
increasing moisture content. 

Natural, or nonhydrated, dates 
are somewhat more subject to at
tack by micro-organisms than steam
hydrated ones because of the partial 
sterilization accompanying steam 
hydration. Dates with 23 percent or 
less moisture are comparatively safe 
from microbiological spoilage; they 
become increasingly susceptible as 
the moisture content exceeds this 
percentage. Low temperatures also 
retard microbiological deterioration. 

Physiological deterioration of 
dates is Influenced by temperature, 
moisture content, and type of date. 
Moisture content Is particularly im
portant at higher temperatures. At 
24'C, Deglet Noor dates with 20 per
cent moisture retain color four times 
as long as those with 24 percent 
moisture (795). Similar relationships 
occur at cold atorage temperatures. 
A high moisture content gives dates 
the soft texture many consumers 
prefer but increases perishability; 
hence, low temperatures are neces
sary for successful storage. Dates 
are not subject to low-temperature 
Injury or freezing Injury, so tempera
tures below 0C are not harmful. 

For best retention of flavor, tex
ture, color, and aroma, Deglet Noor 
and similar cultivars should be 
stored at 0°C or lower. They can be 
held for a year at 0', somewhat 
longer at -18, about 8 months at 
5, 3 months at 15, and 1 month at 
27" (794). Dates of the soft, invert
sugar type should be stored at 
- 18' or lower. At temperatures near 
0', they develop sugar spots and 
darken in a few months. Sugar spots 
impair the appearance and texturebut are harmless. Tl.ey can be 

removed by warming, but they will 
reappear If unfavorable conditions 
prevail. Soft dates should keep 
satisfactorily for 1 year at - 18" and 
about 6 months at 0. 

Deglet Noor dates stored in 
pallet boxes should be packed no 
more than 60 cm (2 ft) deep and
should contain no more than about 

22 percent moisture (797). 
(See also 791, 792, 793, 796, 

798, 828.) 
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Table 7
Recommended temperature and relative humidity,
approximate storsgo life, highest freezing point, water
content, and 
 pecif Ic heat of fresh fruits in commercial storage' 

Relative HighestTemperature Water Specifichumidity Approximate freezing point' contentCommodity C heat3 
-F (percent) storage life 'C F' (percent) (Btu/Ib, F) 

Apples - 1-4 30-40 90-95 1-12 months -1.5 29.3Aprlccts -0.5-0 84.1 0.8731-32 90-95 1-3 weeks -1.0 30.1Avocados 85.4 .8844.4-13 40-55 85-90 2-8 weeks -. 3 31.5Bananas, green 13-14 76.0 .8156-58 90-95 () -. 7 30.6 75.7 .81Berries
Blackberries -0.5-0 31-32 90-95 2-3 days - .7 30.5Bluebarries -0.5-0 84.8 .8831-32 90-95 2 weeks -1.2 29.7Cranberries 2-4 83.2 .8636-40 90-95 2-4 months -. 8 30.4Currv.nts -0.5-0 31-32 87.4 .9090-95 1-4 weeks -1.0 30.2Dewberries 84.7 .88-0.5-0 31-32 90-95 2-3 days -1.2 29.7 84.5Elderberries .88- 0.5-0 31-32 90-95 1-2 weeks -Gooseberries - 79.8 .84-0.5-0 31-32 90-95 3-4 weeks -1.0 30.0 88.9Loganberries -0.5-0 31-32 .919,0-95 2-3 days -1.2 29.7Raspberries -0.5-0 31-32 83.0 .8690-95 2-3 days -1.0 30.0 82.5Strawber:us .860 32 90-95 5-7 ddysCarambola -. 7 30.6 89.9 .929-10 48-50 85-90 3-4 weeks -Cherrles, sour - 90.4 .920 32 90-95 3-7 daysCherries, sweet - 1.7 29.0 83.7 .87- 1 to -0.5 30-31 90-95 2-3 weeksCoconuts - 1.8 28.8 80.4 .840-1.5 32-35 80-85 1-.2 months -. 9 30.4 46.9Dates .584_ 18 or 0 0 or 32 75 6-12 months 4 - 15.7Figs, fresh 3.7 22.5 .38-0.5-0 31-32 85-90 7-10 days -2.4 27.6
Grapefruit, Calif. &Ariz. 14-15.5 58-60 78.0 .82
85-90 6-8 weeks - -Grapefruit, Fla. &Texas 10-15 87.5 .9050-60 85-90 6-8 weeks - 1.0 30.0Grapes, Vinifera 89.1 .91- 1 to - 0.5 30-31 90-95 1-6 months 4 -2.1 28.1 81.6Grapes, American -0.5-0 31-32 .8585 2-8 weeks -1.2 29.7 81.9Guavas .865-10 41-50 
 90 2-3 weeks  -Klwlfrult 83.0 .86-0.5-0 31-32 90-95 3-5 monthsLemons - 1.6 29.0 82.0 .86(5) -85-90 1-6 month! .Limes - 1.4 29.4 87.4 .909-10 48-50 85-90 6-8 weeksLoquats - 1.6 29.1 89.3 .910 32 90 3 weeks -Lychees - 86.5 .891.5 35 90-95 3-5 woks -Mangos 513 55 

- 81.9 .8685-90 2-3 weeks -. 9 30.3 81.7Nectarines .85-0.5-0 31-32 90-95 2-4 weeks - .9Olives, fresh 30.4 81.8 .8545-10 41-50 85-90 4-6 weeks 4 - 1.4 29.4Oranges, Calif. & Ariz. 80.0 .843-9 38-48 85-90 3-8 weeks - 1.2 29.7Oranges, Fla. & Texas 85.5 .880-1 32-34 85-90 8-12 weeks -. 7 30.6Papayas 7 86.4 .8945 85-90 1-3 weeks -. 9 30.4Passion fruit 88.7 .917-10 45-50 85-90 3-5 weeks  -Peaches -0.5-0 31-32 90-95 
75.1 .80

2-4 weeks - .9 30.3Pears 89.1 .91- 1.5 to -0.5 29-31 90-95 2-7 months 4 - 1.5 29.2Persimmons, Japanese -1 30 90 
83.2 .87

3-4 months -2.1 28.1Pineapples 78.2 .8317-13 45-55 2-4 weeks 4 
- 1.1 30.0 85.3 8885-90

Plums and prunes -0.5-0 31-32 90-95 2-5 weeks 4 -. 8 30.5 86.6Pomegranates .895 41 90-95 2-3 months -3.0 26.6 82.3Quinces' -0.5-0 31-32 .86
90 2-3 months -2.0 28.4 83.8 .87Tangerines, mandarins,

& related citrus fruits 4 40 90-95 2-4 weel;s - 1.0 30.1 87.3 .90 
Recommended storage temperatures: temperatures
for ripening cert3in f uIts given In text. 

In metric units of i.J/kg/IC, S = 0.0335 x (percent
 
2 Date from Whlteman (1030). water in food) + 0.8374.


See text for maturity ano cultivar differences
 
3 Specific heat calculated from Slebel's (838) See text.formula: S = 0.008 x (percent water in
 

food) + 0.20.
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ABSTRACT
 

A cost analysis for growing strawberries in the Plant City, Florida
 

area in 1977 was completed. Initial investment in land and machinery for
 

a 20 acre farm was estimated at $153,770. Annual fixed costs and variable
 

costs were estimated at $1,247 and $2,269 per acre, respectively. Picking
 

and packing costs were estimated at $1.99 per 12 pint flat. Prices needed
 

to break even ranged from $4.92 to $3.75 per flat for yields of 1200 and
 

2000 flats per acre, respectively.
 

Key words: Strawberries, Southwest Florida, budgeting, harvesting,
 

costs, break-even prices.
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ESTIMATED COSTS TO GROW STRAWBERRIES IN THE
 
PLANT CITY AREA, 1977
 

J.A. Otte, M.T. Pospichal, C.M. Howard, & E.E. Albregts
 

INTRODUCTION
 

Estimating strawberry growing and harvesting costs aids both
 

production management and credit planning. Break-even strawberry
 

prices can be determined from yields and growing costs. Comparing
 

records from previous seasons with projected budgets helps plan
 

production practices for the following crop. This paper shows
 

estimated initial investment in equipment and land, as well as
 

annual fixed costs, variable costs, harvesting, and packing costs
 

to grow strawberries on a typical 20 acre Plant City area farm.
 

INVESTMENT AND FIXED COSTS
 

Plant City area growers and equipment dealers assisted in
 

determining necessary equipment and initial equipment investment.
 

Table I shows that equipment needed cost $83,770 at 1977 prices.
 

The well, pump, and permanent overhead sprinkler irrigation system
 

represent $40,000 of this equipment investment. The 20 acres of
 

land are valued at $70,000.
 

The total equipment investment cannot be charged against one
 

year's crop. Depreciation is the accounting technique which allocates
 

J.A. OTTE is the area farm management economist stationed at the
 
Agricultural Research & Education Center, Bradenton, Florida.
 
M.T. POSPICHAL, County Extension Agent, Vegetables, Hillsborough County,
 
Seffner, Florida. C.M. HOWARD, Associate Professor, Vegetables, ARC,
 
Dover, Florida. E.E. ALBREGTS, Associate Professor, Vegetables, ARC,
 
Dover, Florida.
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cost of equipment over the life of the equipment. Straight line

the 


Land
 
depreciation of $8,310 for the equipment is listed in Table 1. 


cannot be depreciated.
 

Vorious percentages of average annual equipment investment 
were
 

used to estimate machinery interest, taxes, insurance and repairs in
 

Initial investment less depreciation gives value of 
equip-


Table 2, 


the end of the year ($83,770 - $8,310 - $75,460). Average

ment at 


first year equals initial investment plus year
investment during the 


end value divided by 2 ($83,770 + $75_460 _ $79,615). The percen

tages of average investment to cKarge for each fixed cost were derivec
 

from previous engineering and agricultural record studies 
(2, 3).
 

land add $5,380 to the equipment fixec
Land taxes and interest on 


acre farm are $24,939
costs of $19,559. Total fixed costs for the 20 


Each grower should use his own records to estimat
 or $1,247 per acre. 


fixed costs for his operation.
 

Table l.--Estimated land and equipment investment 
and equipment
 

depreciation costs for strawberry production on a typical
 

Plant City area 20 acre farm, 1977
 

Item 


Equipment
 
60 HP tractor 

25 HP tractor 


Fumigation rigb 


Sprayer 

Rotovator 

Planting & harvesting
 

aid 

Portable packing shed 


1/2 ton truck 

2 ton truck 

Irrigation system 


Total equipment 


Land 20 A @ $3,500/A 


Total land and
 

Cost Salvage Life 


value years. 


10
$12,000 $1,000 

7,500 700 	 10 


10
870 80 


2,000 150 10 

10
2,450 200 


750 50 	 10 

10
700 0 


7,000 500 8 

8
10,500 1,000 


1 1040,000 


$83,770 $4,680 


$70,000 Non-depreciable
 

$153,770 $4,680
equipment 


aIncludes fertilizer spreader and cultivator
 

blncludes bed press and plastic lay~r
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Annual
 
depreciaton
 

$1,100

680
 

79
 
185
 
225
 

70
 
70
 

813
 
1,188
 

$8,310
 

$8,310
 



Table 2.-Estimated fixed costs for land and equipment for strawberry
 
production on a typical Plant City area 20 acre farm, 1977
 

Item Cost
 

Machinery fixed costs
 
Depreciation (Table 1) $ 8,310
 
Interesta 6,767
 
Taxes, 1.2% of average investment 955
 
Insurance, 0.3% of average investment 239
 
Repairs, 3.0% of average investment 2,388
 
Truck tag and insurance 900
 

Total machinery fixed costs (20 acres) $19,559
 

Land fixed costs
 
Interest, 7% of investment 4,900
 
Taxes, $24/acre 480
 

Total land fixed costs $ 5,380 

Total fixed costs (20 acres) $24,939
 

Fixed cost per acre $ 1,247
 

a8.5% of average first year machinery investment, average investment 
$83,770 4. (83,770 - 8,310) or $79,615. 

2 

VARIABLE COSTS
 

Variable costs are tied to growing practices. Prescribed straw

berry production practices were determined with the help of Plant City
 

area growers, grower suipply dealers, and University of Florida, Institute
 

of Food and Agricultural Sciences publications (4, 5, 6). Estimated time
 

and amount of material, fuel, oil, and labor needed per acre for each
 

production practice are shown in Table 3. For example, rotovating for
 

the cover crop requires the totovator, a tractor, and a driver. This
 

operation takes 1 1/2 hours per acre. The $6.52 hourly charge covers
 

the driver's time at $3.25 per hour, plus benefits, fuel, oil, and other
 

lubricants on the equipment (7).
 

Plants and spray materials cost more than one-half of the $2,269
 

per acre total cash growing costs in Table 3. Plant costs varied de

pending on cultivar. Tioga was the most common cultivar in the 1976-77
 

season, while Tufts will likely be most common in 1977-78. Pesticide
 

costs vary depending on spray frequency, weather conditions, and pest
 

pressure. Table 4 shows a sample spray program.
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for a
 
Table 3.--Estimated variable strawberry 

growing costs per acre 


farm, 1977
typical Plant City area 20 acre 


Cost
 
Item 


I. Cash costs
 
Remove plastic from previous crop
 

$ 21.28
 
8 hrs. labor @ $2.66/hr 


Rotovate, 1 time, 1.5 hrs. 
9.78
rotovator @ $6.52/hr.
tractor, driver, and 


Fertilizer for cover crop
 
45.00
 

chicken manure, 3 tons, delivered and spread 


Plant cover crop, 1 time, 1/2 hr. 2.64
@ $5.28/hr. 

15.00
 

seed, 50 1bs. sorghum @ $0.30/lb. 


Rotovate cover crop, 2 times, 1.5 hrs. each time
 
19.56
 

tractor, driver, and rotovator @ $6.52/hr. 


tractor and
Lay off rows, 1 time, 1 hr. 5.28
 
driver, @ $5.28/hr. 


Make beds, 1 time, 1 hr. tractor
 5.28
 
and driver, $5.28/hr. 


Fertilize, 2 times, 1 hr. each time
 
10.56
 

tractor, with spreader and driver @ 
$5.28/hr. 


228.00
 
Fertilizer, 3000 lbs. 6-8-8 @ $152/T 


Lime, 1 ton every 3 years @ $14/T 
4.67
 

Fumigate, 1 time, 4 hrs.
 23.88
 
tractor with fumigator and driver @ 

$5.97/hr. 

31.92
 

3 helpers @ $2.66/hr. 
 140.00
 
Fumigant, 175 lbs. @ $0.80 lb. 


154.00
 x 44 in. @ $14/1000 ft. 

Plastic, 11,000 ft. 


Set plants
 106.40
 
40 hrs. labor @ $2.66/hr. 
 736.00
 
23,000 plants @ $32/1000 


Cultivate, 3 times, 1 hr. each time 15.84
 
tractor, with cultivator and driver 

@ $5.28/hr. 


Spray, 36 sprays, 1/2 hr. each time
 
107.10
 

tractor, driver and sprayer @ $5.95/hr. 
 429.58
 
spray materials (See Table 4) 


50.00
 
Electricity for irrigation 


107.19
for 7 months 
on above expenses, 8.5%
Interest 
 $2,268.96
 
Total variable costs 


$1,247.00
 
(Table 2)
II. Fixed costs 


III. Total production costs other than harvesting
 $3,515.96
 
& packing 
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An Irrigation cost of $50 per acre is listed in Table 3. Irrigation
 

cost ranged from abuut $30 to $85 er acre. The variation was due primarily
 

to soil type and amount of frost protection required. Soils in low lying
 

areas or those with a spodic horizon require little irrigation after plants
 

are established. Deep sands with low organic matter content require fre

quent irrigation,
 

HARVESTING AND PACKING COSTS
 

Labor costs, including benefits, for fruit harvest were $1.14 per
 

flat. Containers cost $0.55 per flat, while packing shed operations
 

and supervision added another $0.20 per flat. Some growers paid a
 

picking bonus to maintain quality and minimize buyer rejections. Table
 

5 shows total harvesting and packing costs of $1.99 per flat.
 

ESTIMATING BREAK.-EVEN PRICES
 

The price growers need to cover costs depends on yield and total
 

costs. The break-even price to cover fixed costs only is calculated
 

by dividing fixed cost per acre by expected yield. For example, if
 

1400 flats per acre is the expected yield, fixed cost per flat is
 
$1,2471,4 
 $0.89 per flat.
1400 

The break-even price to cover variable costs only is calculated
 

by dividing variable cost per acre by expected yield. Again using
 

1400 flats per acre, variable cost per flat is $2,268.96
140 = $1.62.1400
 

Adding fixed, variable, harvesting, and packing costs for the
 

expected yield gives break-even price to cover these items or total
 

costs. For example, at a yield of 1400 flats, break-even price to
 

cover total cost is $0.89 + 1.62 + 1.99 - $4.50.
 

Break-even prices for 5 yields are shown in Table 6. These prices
 

assume no berries are rejected by the buyer. If some berries are re

jected, costs will rise proportionally. As yield increases, the price
 

required to cover total costs decreases.
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Table 4.--Rates and costs per acre for a sample strawberry pest control
 a

1977_
program, 


No. Seasonal
 

Material Rate/A Price sprays cost/A
 

Captan 6 lb. $ 0.455/lb. 36 $ 98.28
 

Benlate 1 lb. 7.30/Jb. 16 116.80
 

Dibrom 1 pt. 4.50/pt. 12 54.00
 

Plictran 2 lb. 12.00/lb. 6 144.00
 

Phosdrin 4-E 1 pt. 2.75/pt. 6 16.50
 

Total 
 $429.58
 

aThe use of trade names in this publication is solely for the purpose
 

of providing specific information. It is not a guarantee or warranty
 

of the products named and does not signify that they are approved to
 

the exclusion of others of suitable composition. A preventive main

tenance fungicide spray program will likely be used. The insecticides
 

and miticides included above may not be used if pests are not observed
 

Table 5.--Strawberry harvesting and packing costs for a typical Plant
 
City area 20 acre farm, 1977
 

Item Cost per flat
 

Picking labor $1.00
 
.14
Labor benefits 


Containers 
 .55
 

Packing shed labora .10
 

Labor bonus 
 .10
 

Supervision .10
 

Total picking and packing cost $1.99
 

aLevel flats, sort fruit, etc.
 

Figure 1 graphically shows the break-even prices or costs per flz
 

listed in Table 6. Harvesting and packing costs are constant at $1.99
 

per flat regardless of yield. Other costs per flat decrease as yield
 

increases. The fixed, variable, harvesting, and packing cost curve
 

represents the price growers need to cover total costs at various yield!
 

Fixed, variable, harvesting, and packing costs are compared with
 

1977 season average yield and price in Figure 2. Point A represents
 

the season average yield of 1,415 flats per acre and season average
 

price of $4.01 per flat (1). Point B represents the price ($4.49) a
 

grower needed to cover all costs at the average yield. The $0.48
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S/Flat 

5.00

4.50 -

Fixed, variable, harvesting, and packing cost 

4.00 -

3.50 -

Variable, harvesting, and packing cost 

3.00 

2. _50 

Fixed and variable cost 

2.00 - Harvesting and packing cost 

1.50 

1.00 Fixed cost 

0.50 " 

1200 1400 1600 

Flats/Acre 

1800 

- 7 

2000 

Figure 1.--Estimated break-even prices to cover fixed, variable, harvesting,
 
and packing costs for strawberries, 1977.
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4.01) is a loss on each flat grown. A yield of
difference ($4.49 

season
1,735 flats per acre was needed to cover all costs at the 


average price (Point C).
 

fixed, variable,
Table 6.--Estimated break-even prices to cover 


harvesting, and packing costs for strawberries, 1977
 

H and Pa F and Vb V,H and P F,V,H, and

Yield Fixed Variable 


cost cost cost cost P cost
saleable cost 


-- -$ per flat-Flats 


2.93 3.88 4.92
1200 1.04 1.89 1.99 

1.99 2.51 3.61 4.50


1400 0.89 1.62 

3.41 4.19
1.99 2.20
1600 0.78 1.42 


1.26 1.99 1.95 3.25 3.94

1800 0.69 


3.74
1.75 3.12
2000 0.62 1.13 1.99 


aH and P signify harvesting and packing costs, respectively
 

bF and V signify fixed and variable costs, respectively
 

The January 1977 freeze helped drop yield 49 flats per acre below
 

Lower quality berries contributed
the 1976 yield of 1,464 flats per acre. 


to the 1977 price being $0.32 below the 1976 price of $4.33 
per flat.
 

Figure 2 can aid in planning next year's crop. First, lets assume
 

A yield and price combination must be
 next year's costs as 1977 costs. 


for a grower

above the fixed, variable, harvesting, and packing cost curve 


to cover all costs.
 

The fixed costs must be paid whether the grower grows strawberries
 

Therefore, producing at any yield and price combination falling
or not. 


between the fixed, variable, harvesting, and packing cost 
curve and the
 

variable, harvesting, and packing cost curve will result 
in lower losses
 

than if the grower did not produce at all.
 

Each grower should make hia own yield and price projections 
when
 

Furthermore, since prices and cultural
planning next year's crop. 


practices vary among growers, each individual should analyze 
his own
 

records, and make his own cost estimates.
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$/Flat
 

5.00 
1977 season
 
average yield
 

Fixed, variable, harvesting,
 

45 and packing cost
 
4.50 s o
 

A C average price
 

4.00
 

3.50 -Variable, 
 harvesting, and
 

packing cost
 

3.00 
 i 
1200 1400 1600 1800 2000
 

Flats/Acre
 

Figure 2.--Comparison of 1977 season average yield and price with break

even prices above fixed, variable, harvesting, and packing
 

costs and variable, harvesting, and packing costs.
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"YOU PICK" ECONOMICS 

To justify keeping the farm open for "you picks" at the end of the 

season, the value of "you pIck" berries sold must be greater than the 

costs associated with "you picks". 

For example, a grower can keep his 20 acre field open 3 days per
 

week for 3 weeks. During that time 3500 quarts can be sold at $0.25
 

per quart. Total "you pick" revenue will be $875. However, paying two
 

"you pick" supervisors $3.25 per hour, 10 hours per day, 3 days per week
 

for 3 weeks will cost $585. Return above supervisory labor will be $290
 

from the field for the 3 weeks.
 

If spraying continues during "you picking", these costs must also
 

be subtracted. For eyample, spraying 3 times with captan will cost
 

$17.12. Subtracting $17.12 from $290 leaves a return of $272.88 from
 

"you picks." 
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STRAWBERRY PRODUCTION
 
IN THE CENTRAL COAST AREA OF CALIFORNIA
 

Total strawberry acreage in the Central Coast area has varied from 4,300
 
to over 4,300 a,res in recent years. Favored by cool summers, per acre
 
yield of strawberries in this area is the hiahest in the world. This
 
is Oecause cool tamoeratures during the summer help promote flower bud
 
development even Lnder long day conditions. Successful plant breeding
 
programs have developea high quality varieties adapted to this area.
 

SOIL
 
Strawberries prefer well drained sandy loam soil, but with good drainage
 
and management high yields of berries can be obtained on other soil types.
 
Strawberry plants are one of the most salt sensitive crops grown in this
 
area. Soil salts should be below 400 ppm. Soils with a high water table
 
cause root rot and plants die out. Soil pH 6 to 7.3 favors best production.
 
Low frost pocKet ne:as should be avoided because of late spring freezes
 
in these locations.
 

LAND LEVELING
 
The field should be leveled to a one to two percent slope for drip irrigation.
 
This slope also helps to quickly remove water from winter rains. Irrigation
 
runs should not exceed 150 feet for efficient water use and for picking.
 

SOIL FUMIGATION
 
Soi fumigation for disease ar weed control is a routine practice by
 
all strawberry growers. Higher berry yields result when the soil -s
 
treated with a mixture of methyl bromide and chloropicrin. For maximum
 
results, soils to be fumigated should be low in moistuire (not wet), in
 
seedbed tilth, low in organic matter, free of plant residue, free of
 
clods, 3rd above 52cF. C .ntinuous plastic tarps help hold in fumigant
 
and should not be removed for at least 48 hours. Fifteen days or longer
 
should lapse after plastic tarp removal, depending upon soil type, moisture
 
and temperature, before trunsplanting o insure that no phytotoxic residues
 
remain in the soil.
 

BED PREPARATIO;I
 
For summer plantings the beds are listed up on 44 to 52-inch centers.
 
Bed width will depend upon plant'soacing, variety and methods of handling
 
labor. Beds 8 inches or higher are desirable, as this helps drainage
 
and soil aeration thaL prevents root rot and salt buildup. Bed tops
 
should be level and have a uniform slope. Avoid tilted or dips in the
 
beds and furrows as these areas are more susceptible to disease and poor
 
vigor. Extra effort in tractor work making beds and furrows smooth and
 
even will oay big d~vidends later.
 

PLANTING
 
Beds are premoistened by sprinkling. Deep, narrow grooves are then opened
 
in the beds by using a specially constructed disk. Plants are hand
planted into the grooves so the crown is at the soil surface. Dlantinc
 
olants too hich or too low result in poor vigor or die out. Grooves
 
are closed by using a special press wheel. Then dirt is settled around
 
root by immediate sorinkling.
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SPAC: NG
 
Various spacingz are used by growers. Two rows 04 inches apart with
 
plints 6 to 11 inches apart on a 48 to 52-inch bec are used in many fields.
 
A olantinq of a rows on a 60-inch bed is used in a few winter planted
 
fields. Plant population, deoendino upon varieties for summer planting,
 
of 18-21,000 per acre is needed for hignest Yield.
 

PLANTING DATES
 
Summer plantings using properly stored olants are: Chandler, Pajaro--

August 20 to September 1; Aiko--August 25 to September 5; Selva--September
 
20 to October 10. Winter planting with mature, recently dug plants:
 
Chandler--November 1 to November 8. Selva for winter plantings should
 
be given 3 weeks of cold storage '14-36'F) before planting.
 

VARIETIES
 
Pajaro, Aiko, Chandler and Selva are the main varieites grown in this
 
area. Aiko is a late high yielding variety that starts producing in
 
early May and continues until November. Pajaro produces almost 95" fresh
 
market fruit and on cool summers will produce until late September. if
 
heat -pelIs occur this variety will stop producing before mid-August.
 

Chandler is a new early variety with a tendency to overgrow by mid-summer.
 
This variety produces very large yields of mixed size, high flavor fruit
 
on summer planting. Selva is a day neutral that produces a very hard
 
berry. It tends to hold it's fruit size throughout the season. This
 
variety is still being market tested and is very susceptible to mites.
 

IRRIGATION
 
Immediately following transplanting, the fields should be sprinkled to 
settle the soil around plant roots. Summer-planted fields will bernr:it 
from light sprintler irrigation every other day for eight or more ,o(ks. 
Strawberries for top production require frequent, light applications 
of water low in ,ults (below 600 ppm). During harvest seasons, irrigate 
1-2 times 2er week. For each acre of strawberries, you will need a minimum 
of 15 gallons of water per minute for peak water usage periods unless 
you have a reservoir. 

FPRTILIZATION
 
After leveling, most fields are broadcasted with 1-2 tons lime or gypsum.
 
This should be thoroughly incorpor:ated into soil. We Jo not recommend
 
broadcastino of fertilizer because too often growers light disk or chisel
 
tne ground to incorporate these salty chemicals. This practice has resulted
 
in very severe )lant damage because as the beds are folded in,these salts
 
are then banded in the center of the bed causing poor vigor and die out.
 
Sidedressinq fertilizer into the bed away from roots of summer planted
 
strawberries is the safest way to apply phosphate, potassium and some
 
nitrogen. Some growers will place slow release nitrogen just below root
 
system in the planting slot just before planting; 16-20 plus N-Serve
 
can be used tnis way if it is not in contact with root system. %lanure
 
should not be applied within three months before Dlantinc, if at all.
 

Summer-olanted fields should not be fertilized after transDlanting with
 
nitrocen until plants are growing actively. Nitrogen needs will vary
 
from 1-0 to 2O Pounds Per acre, depending upon the *ariety and oast
 
croD history. Nitrooen, wnen apolied as a sidedressinc afCer Dlantinq,
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except for the slow -elease types, should be applied in small amounts
 

of 40 ounds or less oer acre at any one time. Some nitrogen will need 

to be aoolied in the water during the summer to carry the plants through 

to the end of harvest. Selva variety will need more nitrogen during 

harvest period than non-day neutral varieties. 

winter-planted fields, nitrogen as 16-20 + N-Serve or slow release 

ild be placed in the planting groove using 140-200 lbs. N prior to 

pldnting and covered with 1/2-inch of soil to prevent root burn. 

PLANT MAINTENANCE
 
Plants transplanted in the sunner will produce runners and some flowers
 

that will need to be cut off to help promote large multiple crown growth.
 

High moisture levels in the soil will be needed during the first 8 to
 

10 weeks of growth during hot weather. After the plants nave been growing
 

for two to three weeks, nitrogen can be applied if field has not been
 

slot fertilized. 

PRUNING 
Remove only dead or dying leaves, as removal of functional leaves will 

reduce yield. This is especially true in late plantings, or when the 

l, are weak. Never prune before very late January. 

PLASTIC MULCH
 
in February,
in sumrler-olanted fields, plastic mulch can be laid down 


unless jot have planted late or plants are very weak, then plastic should
 

be laid down in early December. Some larger outer leaves are removed
 

to help reduce labor costs when applying plastic. Winter-planted fields
 

should have the plastic mulch applied as soon as the plants become estab

lished to stimulate early growth for development of flower buds in the
 

crowns under short day length conditions. Plastic sheets should cover
 

cover will need to be anchored every
too and shoulder of beds. This 


8 to 10 feet with a shovel full of dirt or the use of wire, plastic or
 

wooden holders.
 

HARVEST
 
Strawberry harvest, depending upon variety and location, may begin in mid-


April and continue through most of the summer. Picking carts holding
 

a crate with 12 baskets are pushed through the field by pickers. A crate
 

will hold approximately 11 to 12 pounds of berries. Maturity of berries
 

to be shipped and the variety.
Dickeo will deoend upon how far they are 

p~cked mostly colored because of its very firm
Selva variety should be 

texture and marginal flavor. Processed berries ar picked fully ripe 

with stem ond calyx removed and placed in trays without baskets. 

DISEASES
 
Strawberries are attacked by a variety of leaf. fruit, crown and root 

Farm Advisor for
diseases. For control of diseases, contact your local 


the latest recommendations.
 

:NSECTS 
Aites (two-sootted and cyclamen), various worms, aphids, lygus Duos, 

root weevil and snails can be serious pests of strawberries. Contact 

your local Farm Advisor for the latest chemical controls. 
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MANAGING SECOND PRODUCTION YEAR
 

About 33% of the strawberry plantings are kept for a :wo harvest 
season.
 

CULTIVATION
 
Strawberry furrows are usually cultivated in early spring to control
 
weeds and to break up the surface compacted layer. Only a very minimum
 
amount of cultivation is needed in established plantings.
 

FERTILIZATION
 
Fertilizer placement after the plastic mulch has been applied is limited
 
to irrigation water'. Nitrogen so applied follows water movement and
 
can be leached below the root zone. Apply nitrogen before the cold fall
 
weather and in the spring as plants begin to grow; 20 to 30 lbs. of
 
nitrogen per month may be needed in some fields.
 

PRUNING
 
Many second year fields are oiled in late January. This helps kill certain
 
overwintering insects and aids leaf removal by killing most of the green

leaves. The Aiko variety is sensitive to oil under some conditions and
 
should not be treated. In early February, the plants are oruned by mechanical
 
rotobeater and/or by hand. All but the very small center leaves should
 
be removed from the plants and destroyed as a sanitary measure.
 

IRRIGATION
 
Irrigation is the same as first year berries. Salts may build up in
 
some soils. These fields may need to be sprinkler-irrigated in years

of low rainfall to leach salts below the root zone in February and March.
 

PE5 T CONTROL
 
D -. ses and insects tend to build up more in second year plantings.

Car.t Ihould be taken to start the year with very low populations of mites,
 
root weevil and slugs.
 

PLASTIC REMOVAL
 
At the completion of the harvest season, remove the plastic mulch. This
 
material breaks down slowly in soil and causes numerous problems in preparing
 
and managing soils for the next crop.
 

YIELDS
 
ChandTer and Pajaro are capable of producing 4,500-7,000 trays of fresh
 
market strawberries in the first year of production if grown properly.

The Aiko and Selva varieties have the potential of producinq 8,000 or
 
more trays of fresh market strawberries in years with normal winter tempera
tt-es. Yields of Aiko have been recorded as high as 10,000 trays oer
 
acre.
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- 10 acre in oroductifnSTAWBEPRY SAMPLE COST 


ESTABLISHMENT COST PEP ACRE
 
August "December 85-86
 

Hours Per Acre
 
30 h.o. Cost oer
Labor 60 h.o. 


Acre
Hour Tractor Tractor 

168.84
7


C-low, aisk, subsoil, pre-fertiize 7 

72.00
 

Survey for level ing, 4 hrs @ 18.00/hr 
 168.84
7

Leveling and qrading 3X 7 

3 3 72.36
 
Chisel 3X 
 14.40
 
Sprinkle IX 2 


51.74
 
Pl:stic removal-fumigation and disposal 


2 25.76
2
List beds 
 1 20.08 
Sprinkle-preplant 2X 2 


38.64
 
Shape beds and open plant furrows 3 3 

4 296.32 
Transplant and close plant furrows 38 

3 3 38.64 
Bed and furrow maintenance 5 64.40
5
Pest control 5X 5 136.40
 
Irrigate-sprinkle 8X and pipe removal 15 


352.80
49
Cut runners 3X and blossom weed 2X 

2 25.762Fertilize IX 43.20
 

Replant (5- stand) 6 

$1,590.18
 143 16 26


Total Cultural Labor and Field Power 


Materials:
 22.00
 
Water 8X 
 1200.00
 
Fumigation contract 
 200.00
 
Preplant fertilizer 
 622.12
 

(plus fungicide) 19,950 @ 29.58/1000 plus 57
S replant
Plants 
 320.00
 

Fertilizer slow release 
 167.00
 
Pest control 5X 


-- $100/year + drip line 1800 ft. 

Drip system - 5 year drip filter pipes 424.00
 

43"' bed 13c/ft 
 800.00
 
- S400.00/yearRent - I crop every 2 years 
 $3,755.12 

Total Material Cost 
$5,345.30
 

Labor, Field Power, and Materials Costs
otal Cultural 

530.37
 

General Expenses: ofice, phone. insurance estimate 10" of above 
172.00
Trucks 
 63.40
 

Repairs 
 766.27
 
Total Cash Overhead 
 743.73 

interest on Working Capital (average of lO: 
$6,855.30
 

TOTAL CASH COST 


Per Acre Depreciation Interest 14', on 1/2 Cost
 
Investment 


11.20
16.00
160.00
Building 
 61.88
88.40
884.00
irrigation-sprinkl er 
 182.00
2600.00 260.00
Power equipment 
 255.08 619.48
364.40
Total !nvestment and Interest 

$7,474.7E
 TOTAL COST TO STABLISH STAND 

figured at the following
 
-,or costs , inclding fringe benefits and bookkeeping are 


Cash costs of fuel, oil, repairs for 60 n.p. diesel
 
urly rate: Lapor S7.20. 


tractor $5.68 per hour.
:rawler S16.92 per hour, 30 h.p. wheel 
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STRAWBERRY SAMPLE COST PER ACRE
 

FIRST YEAR FRUIT HARVEST
 

Hours Per Acre
 
Labor 30 h.p. 
 Cost per
 

Druning Hour Tractor Sprayer
and weeding Ac re
38
Plastic mulch 272.60

24 
 4
Pull 195.52
plants through olastic 2X and weed 15
irrinate 38X and repair drip system 108.00

38
Weed and runner cut 273.60
3X 
 34
Pest control lOX 244.80

10 
 10
Miscellaneous 10 
 177.50
 

2
Total Culturalfabor and Field Power 
10 

83.36
 
12
221 10 51,356.3S
 

Plastic mulch 

Pest control lOX 135.00
 
Water - 2.5 acre 482.00
feet at S22/acre foot 


Total Material Cost 55.00
to Harvest 

S 672.00


Total 
Labor, Field Power and Materials 
 -. $202F
7eneraI E.xenses:

Tru cks office, insurance, tax.
Repars etc, estimate l2,2 of abo
-, e t m t f a ov e 289.39
 

ep a-Irs 264.00
 
Total 159.80
Cash Overnead Costs
Interest on Working Capital 
(average of 10':) S 713.19
 

292.47
 

Subtotal 
 ural Cost 
Except Harvest 

303 .4
TOTAL CULTURAL COST EXCEPT HARVEST 


310,508.82
 

Harvest oszt 
 Pick and supervision 
-
estimate S1.70 per tray; crates, baskets. wires 
. = 2.53 total harvesting tray cost.
 

YIELD VS. COST
 

Trays 
 Cultural cost 
 Total cost
 
Per Acre per tray 
 per tray

4000 
 2.62  e574
 
5000 
 2.09 
 4.62
6000 
 1.74 
 4.27
7000 
 1.50 
 4.02
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S7;AWBERRY SAMPLE COST - 10 Acre Production - Processing 
SECOND-YEAR FRUTT HARVEST - Oct-Jul 

Hours Per Acre
 

,rune ard leaf removal 
Cultivate and reoai- roads 
Fertilize 1X 
Weed and runner cut 
irrigate 25X 
Pest Control lOX 
Removal old plastic and oipes 
Disk 2X 

Labor 
Hour 

24 
2 
1 

34 
26 
10 
9 
2 

Sprayer 30 h.o. 
Tractor 

2 
1 

10 
1 
2 

Cost Der 
Acre 

184.'6 
25.76 

12.88 
244.30 
187.20 
128.30 
70.48 
25.76 

Total Cultural Labor and Field Power 108 10 18 S 879.84 

Ferti 1izer 268.00 
Water 2-acre feet 
Pest Control 

Total Material Cost to Harvest 

44.00 
400.00 
712.00 

Total Labor, Field Power and Materials $1,591.84 

General Expense lO. of above 
Repair 
:ruck 
Rent - 2 croos every 3 years S400ear 

Total Cash Overhead Costs 

164.05 
143.60 
172.00 
600.00 

S1,079.65 

Total Cash Costs S2,671 .a.9 

:nterest On Working Capital (average of 10,) 263.00 

:nvestment Per Acre Depreciation Interest 14fC on 1/2 Cost
 

Buildings 160.00 16.00 11.20
 
irrioation equionient 884.00 88.40 3i.33
 
Power equipment 2600.00 260.00 182.00
 

Total Investment and Interest 364.40 255.08 S 619.43
 

TOTAL CULTURAL COST - 2 years S3,553.97
 

Harvest Cost - Labor - Supervision - Bookkeeping - hourly. 13c/lb includes dockage 

Labor costs, including fringe benefits and bookkeeping are figured at the following
 
nourly rate: Labor S7.20. Cash costs of fuel, oil, repairs for 60 h.2. eee
 
crawler S15.92 oer hour, 30 h.p. wheel tractor S5.68 per hour and sprayer at S4.97
 
per hour.
 

YIELD VS. COST
 
Pounds/Acre Total Cost Per Lb.
 

30,000 .30c
 
40,000 .27c
 
50,000 .25c
 

1 2 
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1982 	STRAWBERRY ENTERPRISE BUDrET
 

FOR WESTERN WASHINGTON
 

Richard W. Carkner, William P.A. Scheer, and Craig MacConnell-


INTRODUCTION
 

returns for estatlishing
This 	publication present. estimated 1982 costs and 


and producing strawberries in western Washington. This information will be
 

helpful to producers, enders, and oLhers interestcd in making better farm
 

management decisions, including profit planning, financing, malKeting and
 

resolving numerous related farm business-management problems.
 

It is recommended that individual 	gro ars use the blank spaces provided to
 

individual farm circumstances. Also, local
adjust the hudget tables to their 


Cooperative Extension Agents and fieldmen should be crisulted for recommenda

tions 	on field operations and operating inputs.
 

SOURCES OF INFORMATION
 

the basis for identify-
Personal interviews of selected area producers se:ed as 


ir' field operatic,z and machinery complements co,=only used. These producers
 

Quantities and types
are considered to be representative of well-managed farms. 

insecticides)


of materials (for example: plants, tertilizer, herbicides, and 


in these budgets are based on recommended practices. 
Several western
 

usea 

obtain current prices tor machinery,
Washington suppliers were contacted to 


Farmers wishing

equipment, cujtom operations, fertilizer, chemicals, and 

fuel. 

"Costs of Owning


costs for their own machinery may 	find EB 1055 
to substitute 

estimates.
 

and Operating Farm 	Machinery in Washington," useful in m.ktng cost 


BUDGET ASSUMPTIONS
 

the budget development:
The following assumptions were used in 


strawberry production.
1. A ten-acre farm is totally devoted to 


2. Supplemental hand-set irrigation is used.
 

3. 	 The crop is established one year and in full production the following year.
 

three productive years.
The costs of establishment are allocated over 


ten thousand pounds per acre.
4. Expected average annual yield 	is 


sold 	dLrectlyi to processors. The
 
5. 	Six thousand pounds of strawberries are 


thousand poc'nds are direct-marketed by the producer.
remaining four 


for all machinery and equipment with the
 
6. New purchase prices are used 


production
 
a light truck. This assumption may overstate current 
exception of 


the strawberry enterpris-'s ability
 costs, but it provides a. indication of 


-/Extension Economist Coo-erative Extension, Western Washington Research 
and
 

Extension Center, Puallup; Horticulture Agent, King and Pierce Counties,
 

and Horticulrire Agent, Wliatcom County, 
Bellingham, respectively.
 

Tacoma; 
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t,, replace machinery and equipment. Continuing machinery and equipment
 
price increases mean that the depreciation claimed on previously
 
purchased equipment understates the capital required to replace these
 
assets. Current pricing of assets gives an indication of an enterprise's
 
long-run ability to replace depreciable assets.
 

DISCUSSION OF BUDGET INFORMATION
 

The strawberry encerprise information is presented in two separate budgets;
 
one for the establishment year, and one for subsequent production years.
 
Activities in lhe establishment year include land preparation, planting and
 
other development activities. Activities in the second year include annual
 
production activities, as well as harvesting. The strawberry budgets are
 
presented in several tables and each will be discussed below.
 

Schedule of Operations and Selected Costs For Establishment and Full
 
Production - Tables 1 and iA
 

These tables outline the schedule of field operations by calendar month, the
 
type of machine used, and the number of times used per acre. The costs of
 
field operations are divided into two categories. The first is the cost of
 
machinery ownership, or fixed costs. The second category, variable costs, is
 
associated with operating machinery, hiring labor, and purchasing services and 
materials. Total cost is the sum of machinery fixed and afl. variable costs. 

Machinery fixed costs include depreciation and interest on znvestment, taxes,
 
and insurance. These costs do not vary with the crops produced, given the
 
ownership of a specific machinery complement, and are incurred whether or not
 
a crcr is grown. Machinery fixed costs for a.specific field operation are 
estimated by multiplying the machinery hours per acre times the per hour cost. 

Variable costs vary directly with the crop grown and the number of units or 
acres produced. Variable costs include fuel, oil and repairs, and all the 
inputs such as fertilizer, chemacals, and custom work. Machine operating 
labor is also included in variable costs.
 

Note that the table titles indicate "selected" costs. The tables do not
 
include the following variable costs shown in Tables 2 and 2A: interest on
 
cperating capital, varicble overhead, and variable irrigation costs. The
 
following fixed costs a:e also not inclided here: ia d reiit, management
 
charge and irrigation fixed costs.
 

Summary of Production Costs Per Acre for Establishment and Full
 
Productio - Tables 2 and 2A
 

Tables 2 and 2A summarize variaole and fixed production costs, and for full 

production estimat.e breakeven prices necessary to cover variable and total 

costs. The land charge under fixed costs is based on an estimate of cash rent. 

195
 



EB 1077
 

Breakeven prices are estimated by dividi:ig costs by units of production. Total
 

production, or yield per acre, is shown in Table 3. Breakeven prices to cover
 

variable costs are calculated by dividing variable costs by units of production.
 

The result is the minimum product price necessary to cover all out-of-pocket
 
costs identified in the budget. When total costs are divided by units of
 

production, the result is the minimum price necessary to cover all production
 

costs including machinery, operator labor, and land charges.
 

Summary of Receipts,_Costs, and Profitablitv - Table 3
 

Table 3 summarizes per acre costs and returns and includes measures of profit

ability. The first profit measure is returns over variable costs; calculated
 

by subtra:ting total variable costs from total receipts. A second profit
 
measure, returns to land and management, is calculated by subtracting machinery
 

fixed costs, except land rent, and prorated establishment costs from returns
 

over variable costs.
 

Monthly Cash and Lauor Requirements and Hourly Machinery Costs - Table 4
 

Table 4 contains some supporting details for the costs out]ined in the schedule
 
of operations. Direct cash operating expenses (at the top of the table) include
 

outlays for materials, hired labor including harvesting, fuel and lubrication,
 
and machinery repairs. The right-hand side of the table provides unit prices
 

and quantities for each operating input. Farmers and lenders attempting to
 
estimate monthly operating costs should use the total cost figures at the
 
bottom of this section. Note that machinery labor and interest on operating
 

capital costs are not included. In the lower third of the table, there is a
 

summary of monthly machinery labor requirements.
 

Establishment Costs
 

The costs nf establishing the strawberry stand must be recovered over its useful
 

life, estimated in this budget to be three years. This is accomplished by
 

amortizing the establishment costs over three years assuming a 12 percent cost
 
of capital. Establishment costs are identified as prorated establishment costs
 

under fixed costs in Table 2A.
 

Returns Over Total Costs at Various Yields and Prices - Table 5
 

Thic roble presents returns over total costs identified in Table 2A for ranges
 

of yield and price. The combinations of yield and price that provide positive
 

returns are to the right of the heavy black line, those to the left show re

turns below production costs. Yield and price combinations falling on the
 

line itself represent breakeven price and yield combinations, i.e., gross
 

returns (yield X price) equal to total costs. Total production costs for
 

each yield level are adjusted for harvest costs.
 

This information can be used to estimate the impact of yield and/or price
 

changes on returns. It can also be used to estimate yield and price combina

tions necessary to produce a specified dollar return over total costs. For
 

example, prices of 45 cents or greater combined with yields of 9,000 pounds
 

or greater will generate $150 or more over total costs.
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Irrigation
 

A hand-move irrigation system is included in the strawberry budget. Approxi
mately 4 acre inches of water are applied in July and August. (Appendix
 
Table B).
 

Both fixed and variable costs are estimated (Table 2A). Fixed costs include
 
depreciation and interest on the irrigation investament. Depreciation
 
is based on an estimated useful life of 15 years and a 25 percent salvage value.
 
Interest is calculated on the average investment value at 12 percent annual
 
interest.
 

Variable irrigation costs include repairs, electricity (fuel) and labor. Annual
 
repair costs are estimated at 4 percent of the total investment. Electric
 
power costs are based on approximately 2000 KWH at 4 cents per kilowatt.
 

Maehinery Comiplement
 

MachineYr ased in the enterprise is detailed in Appendix Table A. List prices
 
and the hours of use annually are indicated.
 

197
 



STRAWBERRY ESTABLISHMENT COSTS, ESTABLISHMENT YEAR
 

UESTERN UASHINGTON DATA, 10 ACRE ENTERPRISE - 1982
 

TABLE 1: SCHEDULE OF OPERATIONS AND SELECTED COSTS PER ACRE
 

VARIABLE COST 

MACH. FUELOIL, TOTAL SELECTED TOTAL 
MACH. LABOR FIXED LUBE,AND, MACH. VARIABLE SELECTED 

OPERATION TOOLING MONTH HOURS HOURS COST REPAIRS LABOR CTRVICE MATERIALS COST COST 

$ $ $ $ $ s s 
SOILTEST ANALYSIS AUG 4.50 0.0 4.50 4.50 
NEMATODE TEST ANALYSIS AUG 2.50 0.0 2.50 2.50 
APPLY HERB 30HP,100 GAL SPRAYER AUG 0.61 0.74 7.45 0.48 3.34 0.0 62.25 66.08 23.52 
VLOU CUSTOM PLOU SEPT 25.00 0.0 25.00 25.00 
APPLY DOLOMITE CUSTOM APPLICATION SEPT 3.50 97.50 101.00 101.00 
FUMIGATE CUSTOM FUMIGATE SEPT 30.00 297.00 327.00 32;'.00 
PACK 30HP, PACKER (2X) SEPT 1.83 2.22 28.35 0.44 9.98 0.0 0.0 10.42 38.7?, 
IOTOVATE 30HP, ROTOVATOR SEPT 2.98 3.60 65.08 1.08 16.21 0.0 0.0 17.28 82.36 
DISK 30HP, 6.7" OFFSET DISK SEPT 0.39 0.47 11.23 0.09 2.13 0.0 0.0 2.22 13.45 
ROTOVATE 30HP, ROTOVATOR MAR 2.98 3.60 65.08 1.08 16.21 0.0 0.0 17.28 82.36 

_FERTILIZE 30HP, FERTILIZER SPREADER MAR 0.39 0.48 8.85 0.13 2.14 0.0 47.40 49.67 58.52 
zPLANT BERRIES 30HP, 2 ROU TRANSPLANTER APR 1.96 2.38 42.67 0.55 10.70 0.0 440.00 451.25 493.91 
PLANT 4 LABORERS (8 HOURS) APR 36.00 0.0 36.00 36.00 
I'ULTIPACK 30HP.CULTIPACKER APR 0.54 0.66 13.96 0.13 2.97 0.0 0.0 3.09 17.05 
1ERTILIZE 30HF', 2 ROW CULT V/FERT ATTACH MAY 0.95 1.15 16.89 0.36 5.16 0.0 68.10 73.63 90.52 
APPLY HERB 30HP, 100 GAL SPRAYER MAY 2.46 2.97 29.78 1.93 13.37 0.0 15.20 30.50 60.28 
HEPLANTING HAND LABOR 1.5 HOURS MAY 6.25 22.55 29.30 29.30 
UEEDING HAND HOE JUNE 9.00 0.0 9.00 9.00 
APPLY INSECT 30HP, 100 GAL SPRAYER JUNE 0.61 0.74 2.45 0.48 3.34 0.0 23.10 26.93 34.37 
UEE[ING HAND HOE JULY 9.00 0.0 9.00 9.00 
IRRIGAIION LABOR, ELECTRICITY AND REPAIRS JULY 4.00 21.64 16.00 37.64 37.64 
FUl RUNNERS 30HF, 2 ROU CULTIVATOR AUG 0.95 1.15 16.89 0.36 5.16 0.0 0.0 5.53 22.42 
APPLY INSECT 30HP, 100 GAL SPRAYER AUG 0.61 0.74 7.45 0.48 3.34 0.0 23.10 26.93 34.37 
IERTILIZE 30HP, FERTILIZER SPREADER AUG 1.90 2.29 33.78 0.72 10.33 0.0 59.25 70.30 104.08 
IRRIGATION LABOR, ELECTRICITY AND REPAIRS AUG 4.00 21.64 lc.00 32.64 32.64 
UEEIDING HAND HOE SEPT 9.00 0.0 9.00 9.00 
APPLY HERB 30HP, 100 GAL SPRAYER OCT 2.46 2.97 29.78 1.93 13.3? 0.0 33.20 48.50 78.28 
.. . . . .. . .PER..ACRE. . .. . . . ... . . . .. .. . . .. . . .384.68 ...53.53 .117.74 ...167.5.. 18.6...1.. 17........ . 
IOIAL PER ACRE 384.68 53.53 117.74 167.25 1188.65 1527.17 1911.8!j 
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STRAUBERRY PRODUCTION COSTS - FULL PRODUCTION
 
FOR DIRECT MARKETING AND PROCESSJNG
 
UESTERN UASHINGTON 10 ACRE ENTERPRISE - 1982
 

TABLE IA: SCHEDULE OF OPERATIONS AND SELECTED COSTS PER ACRE
 

VARIABLE COST
 

MACH. FUELOIL, TOTAL SEI.ECTED TOTAL
 
MACH. LABOR FIXED LUBE,AND, MACH. VARIABLE SELECTED
 

OPERATION TOOLING 
 MONTH HOURS HOURS COST REPAIRS LABOR SERVICE MATERIALS COST COST
 

$ $$ 
CULTIVATE 30HP, 2 ROU CULTIVATOR APR .0A5 1.15 12.46 0.47 5.16 0.0 0.0 
 5.63 18.09
 
'4PPLY HERB 30HP, 100 GAL SPRAYER APR 1.23 1.49 19.69 0.55 6.68 
 0.0 15.20 22.44 42.13
 
UEEDING HAND HOEING (2 HRS) 
 AFR 9.00 0.0 9.00 9.00
 
SPRAY INSECTS 30HP, 100 GAL SPRAYER APi, 1.23 1.49 19.69 0.55 6.68 
 0.0 3.00 10.24 29.93
 
APPLY INS/FUNG 30HP, 100 GAL SPRAYER (2X) MAY 2.46 2.97 39.39 1.11 
 13.37 0.0 76.00 90.48 129.82
 
UEEDING HAND HOEING (2 HRS) NAY
UEEDING HAND HOEING (2 HRS) JUNE 9.00 0.0 9.00 9.00 t9.00 0.0 9.00 9.00 -

HARVEST PREP HAND LABOR-4 HRS 
 JUNE 18.00 0.0 18.00 18.00 -j

HARVEST HAND PILK FRESH 
 JUNE 
 300.00 200.00 500.00 500.00
 
HARVEST HAND PICK PROCESS 
 JUNE 500.00 0.0 500.00 500.00
 
SUPV LABOR (2) LABORERS JUNE 
 180.00 0.0 I8.00 180.00
 
HAUL BERRIES I TON TRUCK (USED) 
 JUNE 4.50 5.40 46.83 31.07 
 24.30 0.0 0.0 55.37 102.20
 
HARVEST HAND PICK FRESH JULY 
 300.00 (.0 300.00 300.00
 
HARVEST HAND PICK PROCESS JULY 
 250.00 0.0 250.00 250.00
 
SUPV LABOR (2) LAPORERS JULY 
 180.00 0.0 180.00 180.00
 
HAUL BERRIES 1 TON TRUCK (USED) JULY 
 1.50 1.80 15.61 10.36 8.10 0.0 0.0 18.46 34.02
 
IRRIGATION LABOR, ELECTRICITY AND REPAIRS JULY 4.00 21.64 
 16.n,) 37.64 37.64
 
:LEAN UP HAND LABOR - 2 HOURS 
 AUG 9.00 0.0 9.00 9.00
 
HOV BERRIES 30HP, FLAIL MOWER 
 AUG 0.46 0.55 7.20 
 0.29 2.50 0.0 0.0 2.-8 9.98
 
APPLY INSECT 30HP, 100 GAL SPRAYER AUG 1.23 1.49 
 19.69 0.55 6.68 0.0 77.25 84.49 104.18
 
FERTILIZE 30HP, 2R-CULTI V/FERT ATTACH AUG 0.95 1.15 
 12.46 0.47 5.16 0.0 47.40 53.03 65.49
 
IRRIGATION LABOR, ELECTRICITY AND REPAIRS 
 AUG 4.00 21.64 16.00 3,.64 V).64

CUT RUNNERS 30HP, 2 ROU CULTIVATOR OCT 0.95 1.15 12.46 0.47 5.16 0.0 
 0.0 5.63 1H.09
 
SPRAY WEEDS 30HP, 100 GAL SPRAYER OCT 1.23 1.49 19.69 0.55 6.68 0.0 33.20 40.44 60.13
 

TOTAL PER ACRE 
 225.19 
 89.72 90.49 1796.00 452.05 24821634
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STRAUBERRY ESTABLISHMENT COSTS, ESTABLISHMENT YEAR
 
WESTERN WASHINGTON DATA, 10 ACRE ENTERPRISE - 1982
 

TABLE 2: SUMMARY OF ESTABLISHMENT COST PER ACRE
 

PRICE OR VALUE OR 
 YOUR
 
UNIT COST/UNIT QUANTITY COST FARM
 

VARIABLE COSTS
 
SOILTEST 
 ACRE 4.50 1.00 4.50

NEMOTODE TEST 
 ACRE 2.50 1.00 2.50
 
ROUNDUP 
 GAL. 83.00 0.;75 62.25
 
CUST PLOW 
 ACRE 25.00 1.00 25.00 -----------
DOLOMITE 
 TONS 97.50 1.00 97.50 . .

CU S T L I ME 
 ACR E 3.5 0 1.0 0 3.5 0 ---------

CUST FUMIGATE 
 ACRE 30.00 1.00 30.00

TERROCIDE 54/45 
 GAL. 27.00 11.00 292.00
 
10-20-20 
 LBS. 0.118 500.00 59.25

STRAW PLANTS 
 HD. 
 4.000 110.00 440.00 ---------
10-15-15 
 LBS. 0.113 600.00 68.10
 
STRAW PLANTS (REPLANT) HD. 4.10 
 5.50 22.55
 
HAND WEED 
 HR. 
 4.50 6.00 2?7.00
 
METASYSTOX R 
 GAL. 30.80 1.50 46.20
 
DEVRINOL 50UP 
 LBS. 
 8.30 4.00 33.20
 
TENORAN 50WP 
 LBS. 
 7.60 2.00 15.20
 
OVERHEAD 
 DOL. 0.05 1615.96 80.80
 
PLANT LABOR 
 HR. 4.50 8.00 36.00
 
REPLANT LABOR 
 HR. 4.50 1.50 6.75
 
10-20-20 
 LBS. 0.11B 400.00 47.40
 
MACHINERY REPAIR 
 ACRE 5.87 i.00 5.8 . .

TRACTORS REPAIR 
 ACRE 5.43 1.00 
 5.43
 
IRRIGATION REPAIR 
 ACRE 35.04 1.00 35.04
 
IRRIGATION FUEL 
 ACRE 8.24 1.00 
 8.24
 
LABOR(TRACTOR A MACHINERY) 
 HOUR 4.50 
 26.16 117.74
 
LABOR(IRRIGATION) 
 HOUR 4.00 8.00 
 32.00
 
INTEREST ON OP. 
CAP. DOL. 0.12 737.94 88.55
 

TOTAL VARIABLE COST 
 $1697.57
 

FIXED COSTS $
 
MACHINERY DEPRECIATION 
 ACRE 90.64 1.00 90.64

MACHINERY INTEREST 
 ACRE 24.34 1.00 24.34
 
MACHINERY INSURANCE 
 ACRE 3.72 1.00 3.2

TRACTORS DEPRECIATION 
 ACRE 66.90 1.00 66.90
 
TRACTORS INTEREST 
 ACRE 80.28 1.00 80."8
 
TRACTORS INSURANCE ACRE 4.01 1.00 4. 
 . .
 
IRRIGATION DEPRECIATION 
 ACRE 43.84 1.00 43.84
 
IRRIGATION INTEREST 
 ACRE 65.76 1.00 65.,6

MANAGEMENT CHARGE (SZ VARIABLE COST) 1692.57 
 0.05 84.88
 
LAND RENT 
 ACRE 125.00 1.00 "-.00
 ...
 

TOTAL FIXEP COSTS 
 53?.36 

TOTAL COSTS 
 $2336.93
 

200
 



--------------------------------------------------------------------------

STRAUBERRY PRODUCTION COSTS - FULL PRODUCTION 
FOR DIRECT MARKETING AND PROCESSING 
UESTERN UASHINGTON 10 ACRE ENTERPRISE - 1982 

TABLE 2A: SUnMMARY OF PRODUCTION COST PER ACRE AND BREAKEVEN SELLING PRICES PER UNIT
 

PRICE OR VALUE OR YOUR
 
UNIT COST/UNIT OUANTITY COST FARM
 

.. . .
. .
 . . . . . . ..------------------------------------------------------------------

VARIABLE COSTS
 
PREHARVEST 
 s
 

TENORAN LBS. 7.60 2.00 
 15.20
 
GUTHION LbS. 6.00 0.50 3.00
 
METASYSTOX R GAL 34.00 1.50 51.00
 
RONILAN SOUP LBS. 25.00 1.00 25.00
 
FURADAN 
 GAL 51.50 1.50 77.25
 
10-20-20 
 TONS 0.118 400.00 47.40
 
DEVRINOL 50UP LBS. 8.30 4.00 
 33.20
 
MACHINERY REPAIR ACRE 2.33 
 1.00 2.33
 
TRACTORS REPAIR ACRE 2.68 1.00 
 2.68
 
IRRIATION REPAIR ACRE 35.04 1.00 35.04
 
IRRIGATION FUEL ACRE 8.24 1.00 8.24
 
LABOR(TRACTOR A MACHINERY) 
 HOUR 4.50 12.91 58.09
 
LABOR(IRRIGATION) 
 HOUR 4.00 8.00 32.00
 
INTEREST ON OP. CAP. DOL. 0.12 188.85 
 22.66
 
OVERHEAD DOL. 2522.40
0.05 126.12
 

SUBTOTAL, PRE-HARVEST 
 $ 539.22
 

HARVEST COSTS 
 $
 
HARV PREP 
 HR. 4.50 4.00 18.00
 
HAND LABOR FLAT 1.50 400.00 600.00
 
HAND LABOR FLAT 2.00 375.00 750.00
 
SUPV LABOR 
 HR. 10.00 36.00 360.00
 
CLEAN UP LABOR HR. 4.50 2.00 9.00
 
FLATS 
 FLAT 0.50 400.00 200.00
 
MACHINERY REPAIR ACRE 6.93 1.00 6.93
 
MACHINERY FUEL ACRE 30.00 1.00 30.00
 
MACHINERY LUBE ACRE 4.50 1.00 
 4.50
 
LABOR(TRACTOR A MACHINERY) HOUR 
 4.50 7.20 32.40
 

SUBTOTAL, HARVEST 
 $2015.81
 

TOTAL VARIABLE COST 
 $2550.04
 

BREAKEVEN PRICE, VARIABLE COSTS AT 10,000 POUNDS/ACRE .25
 

FIXED COSTS s 
MACHINERY DEPRECIATION ACRE 73.43 1.00 73.43
 
MACHINERY INTEREST ACRE 61.43 1.00 61.43
 
MACHINERY INSURANCE ACRE 3.07 1.00 3.07
 
TRACTOR DEPRECIATION ACRE 33.01 1.00 33.01
 
TRACTOI INTEREST ACRE 1.00
39.61 39.61
 
TRACTOR INSURANCE ACRE 1.98 1.00 1.98
 
IRRIGATION DEPRECIATION ACRE 4.3.84 1.00 43.84
 
IRRIGATION INTEREST ACRE 65.76 1.00 65.76
 
MANAGEMENT CHARGE (S VARIABLE COST) 2550.04 0.05 127.50
 
PRORATED ESTAB. COST ACRE 2336.93 0.42 981.51
 
LAND RENT ACRE 125.00 1.00 125.00
 

TOTAL FIXED COSTS 
 $1556.14
 

TOTAL COSTS 
 $4106.18
 

BREAKEVEN PRICE, TOTAL COSTS AT 10,000 POUNDS/ACRE .41
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STRAUBERRY PRODUCTION COSTS 
- FULL PRODUCTION
 
FOR DIRECT MARKETING AND PROCESSING
 
UESTERN UASHINGTON 10 ACRE ENTERPRISE - 1982
 

TABLE 3: SUMMARY OF 
RECEIPTS, COSTS, AND PROFITABILITY PER ACRE
 

PRICE OR 
 VALUE OR 
 YOUR
 
UNIT COST/UNIT QUANTITY FARM
COST 


GROSS RECEIPTS FROM PRODUCTION
 

SIRAUBERRIES 
- PROCESSOR 
 POUNDS 
 .43 6000 2580.00 - -
STRAUBERRIES 
- DIRECT MARKET POUNDS 
 .63 4000 2520.00 ....
 

I. TOTAL RECEIPTS 

55100.00
 

LESS: TOTAL VARIABLE COST (TABLE 2A) 
 $2550.04 ---------

2. RETURNS OVER VARIABLE COST 

$2549.96 ----------


LESS: 	 MACHINERY FIXED COST 
 $ 322.13 ----------


PRORATED ESTAB. COST 
 981.51
 

3. RETURNS TO.LAND AND MANAGEMENT 
 $1246.32 -----

NOTE: 	 STRAUBERRY PRICES PAID BY PROCESSORS ARE SUPPLY SENSITIVE AND HAVE RANGED fROM 25 CENTS TO THE CURRENT
 
43 CENTS 
IN THE 	LAST FIVE YEARS.
 

http:55100.00
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STRAUBERRY PRODUCTION COSTS - FULL PRODUCTION
 
FOR DIRECT MARKETING AND PR9CESSING
 
UESTERN UASHINGTON 10 ACRE ENTERPRISE - 1982
 

TABLE 4: MONTHLY SUMMARY OF 
DIRECT CASH EXPENSES AND LABOR REOUIREMENTS
 

CATEGORY UNIT JAN FEB MAR APR MAY JUN JUL 
 AUG SEP OCT NOV DEC PRICE TOTAL VALUE
 

OPERATING INPUTS:
 
TENORAN LBS. 0.0 0.0 0.0 2.00 0.0 0.0 0.0 
 0.0 0.0 0.0 0.0 0.0 7.60 2.00 15.20
 
UATER HR. 0.0 0.0 0.0 2.00 2.00 
 2.00 0.0 0.0 0.0 0.0 0.0 0.0 
 4.50 6.00 27.00
 
GUTHION LBS. 0.0 0.0 0.0 0.50 0.0 0.0 0.0 0.0 
 0.0 0.0 0.0 0.0 6.00 0.50 3.00
 
METASYSTOX R GAL 0.0 0.0 0.0 0.0 1.50 0.0 0.0 0.0 0.0 
 0.0 0.0 0.0 34.00 1.50 51.00
 
RONILAN 50UP LBS. 0.0 0.0 0.0 0.0 1.00 0.0 0.0 0.0 
 0.0 0.0 0.0 0.0 25.00 1.00 25.00 
HARV PREP HR. 0.0 0.0 0.0 0.0 0.0 4.00 0.0 0.0 0.0 0.0 0.0 0.0 4.50 4.00 18.00 
HAND LABOR FLAT 0.0 0.0 0.0 0.0 0.0 200.00 200.00 0.0 0.0 0.0 0.0 0.0 1.50 400.00 600.00 
HAND LABOR FLAT 0.0 0.0 0.0 0.0 0.0 
 250.00 125.00 0.0 0.0 0.0 0.0 0.0 
 2.00 375.00 750.00
 
SUPV LABOR 
 HR. 0.0 0.0 0.0 0.0 0.0 18.00 18.00 0.0 0.0 0.0 0.0 0.0 10.00 36.00 360.00
 
FURADAN GAL 0.0 
 0.0 0.0 0.0 0.0 0.0 0.0 1.50 0.0 0.0 0.0 0.0 51.50 1.50 77.25
 
CLEAN UP LABOR HR. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.00 0.0 0.0 0.0 0.0 4.50 2.00 9.00
 
10-20-20 TONS 
 0.0 0.0 0.0 0.0 0.0 0.0 0.0 400.00 0.0 0.0 0.0 0.0 0.12 400.00 47.40
 
DEVRINOL 50UP LBS. 0.0 
 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.00 0.0 0.0 8.30 4.00 33.20
FLATS 
 FLAT 0.0 0.0 0.0 0.0 0.0 400.00 
 0.0 0.0 0.0 0.0 0.0 0.0 0.50 400.00 200.00
 
OVERHEAD DOL. 0.0 
 0.0 0.0 0.0 0.0 2422.72 0.0 0.0 0.0 0.0 0.0 0.0 0.052422.22 121.14
 
TRACT REPAIR COST ACRE 0.0 0.0 0.0 0.86 0.62 0.0 0.0 0.66 0.0 
 0.55 0.0 0.0 2-68
 
EQUIP FUEL COST ACRE 
 0.0 0.0 0.0 0.0 0.0 22.50 7.50 0.0 
 0.0 0.0 0.0 0.0 30.00
 
EQUIP LUBE COST ACRE 0.0 0.0 0.0 0.0 
 0.0 3.37 1.12 0.0 0.0 0.0 0.0 0.0 
 4.50
 
EQUIP REPAIR COST ACRE 0.0 0.0 0.0 
 0.72 0.49 5.19 1.73 0.65 0.0 0.48 0.0 2.00 11.26
 
IRRIG FUEL COST ACRE 
 0.0 0.0 0.0 0.0 0.0 0.0 4.12 4.12 
 0.0 0.0 0.0 0.0 8.24
 
IRRIG REPAIR COST ACRE 0.0 0.0 0.0 0.0 0.0 
 0.0 17.52 17.52 0.0 0.0 0.0 0.0 35.04
 

TOTAL COST ACRE 0.0 0.0 0.0 28.78 86.111359.20 762.00 156.AO 0.0 34.22 0.0 
 2.00 2428.91
 ...........------------------------------------------------------------------------------------------------------------------------


LABOR REQUIREMENTS BY MONTH
 
MACHINERY LABOR HR. 0.0 
 0.0 0.0 4.12 2.97 5.40 1.8t 3.19 0.0 
 2.63 0.0 0.0 20.11
 
IRRIGATION LABOR HR. 0.0 0.0 
 0.0 0.0 0.0 0.0 4.00 4.00 0.0 
 0.0 0.0 0.0 8.00
 
TOTAL LABOR HR. 0.0 0.0 0.0 4.12 2.97 5.40 5.80 7.19 0.0 2.63 0.0 0.0 
 28.11
 

IRRIGATION WATER INCH 0.0 
 0.0 0.0 0.0 0.0 0.0 4.OC 4.00 
 0.0 0.0 0.0 0.0 8.00
 

http:86.111359.20
http:0.052422.22
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TABLE 5 -- STRAWBERRY RETURNS OVER TOTAL COSTS AT VARIOUS YIELDS AND PRICES- / 

CENTS PER POUNDS 

POUNDS/ACRE 30 35 40 45 60 65 70 

4,000 -1694 -1494 -129k -1094 -894 -69 - 9L -294 -94 

5,000 -1595 -1345 -1095 -845 -595 -345 -95 154 404 

6,000 -1496 -1196 -.896 -595 -296 3 303 603 903 

7,000 -1395 -1047 -697 -347 2 352 702 1052 1402 

8,000 -1298 -898 -498 -98 301 701 1I01 1501 1901 

9,000 -1199 -749 -299 150 600 1050 1500 1.950 2400 

10,000 -1100 -600 -100 399 899 1399 1899 2399 2899 

11,000 -1001 -451 98 648 1198 1748 2298 2848 3398 

12,000 -902 -302 297 897 1497 2097 2697 3297 3897 

13,000 -803 -153 496 1146 1796 2446 3096 3746 L396 

14,000 -704 -L 695 1395 2095 2795 3495 4195 4895 

15,000 -605 144 894 1644 2394 3144 3894 4644 539k 

1/, The price in cents per pound and variable harvest costs assume 60 
fruit is sold to a processor and 40 percent is direct-marketed. 

percent of the 
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