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Outdoor Specialty Cut Flower Production

John M. Dole
Oklahoma State University

A large portion of fresh and dried cuts|iproduction occursin 2.5 to 4 foot wide beds with
North America are grown outdoors. Cuts atevo or more rows of plants within each bed. The
marketed through a variety of channels, somelsdds should not be too wide because of the
which are summer-only and others are yeatifficulty of reaching into the center of the bed to
round. In the southern United States, proplearvest flowers. The beds are often raised 2 to 8
selection of plant materials can allow year-round. high to encourage drainage and allow quick
production, although harvests will be limitedirying after a rain. Beds can be mulched before
during the winter. The season starts with woody after planting with plastic, landscape fabric, or
plants and bulbs flowering in the early springrganic materials to reduce weeds and water loss.
Perennials and biennials begin flowering in Aprsupport can be provided by means of a plastic
and May. Annuals make up the bulk of productianesh stretched between posts, usually metal t-
during the summer, supplemented with perenniglssts, spaced in pairs every 20 to 30 feet down the
and woody plants. By fall, the annuals aiged.
winding down, a few fall perennials will be The aisles should be wide enough to allow
flowering, and woody plants with berries or othgreople to move between the beds without
decorative fruits can be harvested. Woody plamtamaging the plants which tend to grow and lean
with decorative stems are harvested during timto the aisles. If there is sufficient land, the
winter. aisles can be made wide enough to allow a small
vehicle to enter which would decrease the labor
Site selection:The best locations for cut flowerassociated with moving harvested flowers.
production are sunny and relatively flat wjth
well-drained soil. The site should be accessil#wil preparation: The soil should be amended
at all times, even after a heavy rainstorm asth fertilizers and organic matter prior to
flowers will need to be harvested regardless plfanting. A soil test should be collected and
the weather. On the other hand, the site shoslsbmitted to a lab for analysis. A local
have water for irrigation and postharvesTooperative Extension Service office may be
requirements. While air movement is necessaalle to provide information on collecting and
to prevent or reduce disease problems, the gtnding in soil samples. Based on the soil test
should also be protected from excessive wingssults, the soil pH may need to be raised with
which can damage the plants and flowers. | lime or lowered with sulfur (Table 1). Nutrients
may need to be added to raise the nutrient level up
Production systems:Production can be in rowsto the desired rate (Table 2). Soil tests should be
spaced far enough apart for a tractor or rototjllitarken at least annually as soil pH and fertility can
to pass between the rows. The row systemvigry greatly between years. Inadequate nutrition
limited to specific crops because of the difficultyill reduce cut flower yields and quality.
of supporting the crops and of the high potentidlowever, excessive fertilization wastes fertilizer,
for dirt and other debris to splash on the foliagray pollute the ground or surface water and can
and flowers. Consequently, most field cutamage plants.




Southeast Outdoor Cut Flower Manual

Table 1. Approximate rates of limestone and sulfur for altering soil pH.

EX_ilﬂing Sandy Soils Loam Soils Clay Soils
soil pH topH6.0 |[topH65 |topH6.0 |topH65 |topH 6.0 [topH®6.5

Pounds of limestone per 100 ft?> needed to raise soil pH

6.0 0.0 2.0 0.0 4.0 0.0 5.0

5.5 2.0 4.0 4.0 7.0 5.0 10.0
5.0 4.0 6.0 7.0 11.0 10.0 15.0
4.8 4.5 7.0 8.0 12.0 12.0 17.0

Pounds of sulfur per 100 ft? needed to lower soil pH

7.5 --- 10to 15 --= 15t0 2.0 --- 20t025
8.0 --- 2.5103.0 --= 3.0t04.0 --- 4.0t0 5.0
8.5 --= 4.0t0 5.0 --- 5.0t0 6.0 --- 6.0t0 7.5
9.0 --= 50to 7.5 --- === === ---

Supplemental fertilizers, either organic jor Manures may need to be composted or aged
inorganic, may be needed later in the productipnor to application or applied several weeks
season, especially in the south where the seapdnr to planting. Straw, hay, and wood chips
can be six or more months long. Supplementahy also need to be composted prior to use as
fertilizers can be applied as dry fertilizers or cghey can temporarily deplete the soil of nitrogen
be dissolved in water and applied through tles they decay. If applied directly, a little extra
irrigation system (fertigation). Generallynitrogen application may be needed. Also, be
fertigationis less labor intensive once the fertilizeure that all organic matter is weed-free. If you
injector is incorporated into the irrigation systenaccidently introduce one or more weed species to

Unless your soil is the perfect sandy-loam,tihe farm, you may be fighting them for years.
will probably needed to amended with organic Cover crops are a relatively easy method to
matter. The addition of organic matter can cueeld large amounts of organic matter to soil.
many problems - loosen and increase the aerat{oover crops can be planted in the fall after the
of heavy clay soils or increase the nutrient amdnuals have been removed or in the spring after
water retention of sandy soils. A variety dhe winter annuals/biennials such as larkspur
different sources of organic matter can be addeave been harvested. Cover crops can and should
including compost, cover crops, manures, strale planted on any areas that will remain unplanted
hay, silage, and wood chips. Organic matter cén a lengthy period of time. The alternative is to
be applied in the fall after the fields are clearedllow the area to grow up in weeds which will
in the spring prior to planting, or as a mulcmake weed control difficult when the area is later
during production to also reduce weeds, ampianted. Aisles can also be planted to alow cover
water loss. crop to reduce weeds. A number of legume cover
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crops (alfalfa, cow peas, crimson clover, haiguttings. Dormant divisions can be planted soon
vetch, and Austrian winter peas) fix nitrogeafter arrival from the supplier or held in a cooler
which is added to the soil when the cover cropas cool location until they can be planted.
incorporated into the soil. Nondormantdivisions and rooted cuttings should
be planted as soon as possible.

Field establishment:The field plantings can be A variety of species produce bulbs, corms,
established by a variety of methods. Direttibers, or tuberous roots which can be planted.
seeding can be used with species which germin&tame species like dahlias and tuberose are not
and grow rapidly. Plants with large seeds, sucbld hardy and the bulbs must be dug up in the fall
as sunflowers and zinnias, do well when direahd stored in a cool location over the winter until
sown. Some species, such as larkspur and anmeplanted in the spring. Other species like liatris
also do not transplant well and are best direantd narcissus can remain in the ground and
sown. handled as other perennials.

Many growers use transplants to establish Although not cost effective, perennials,
their plantings. Transplants can be purchasgarubs, vines, and trees in pots can be used.
ready to plant from suppliers or can be grown lsually a few plants are purchased to test the
a greenhouse. Purchased transplants reducestiecies and if successful, large numbers of plugs,
hassle of propagating your own plants which caivisions, or rooted cuttings are purchased or
be especially important with some difficult t@rown.
propagate species, such as lisianthus. However,
purchasing transplants may limit the number &lant spacing: Optimum plant spacing varies
species, cultivars and colors available and delivaggeatly with the type of plant. Plants which become
is not always when you

wgr\:\tlg. ;ransrgf;;ﬁ?, b; Table 2. Soil test interpretation for nitrogen, phosphorus,
groy Py . and potassium.
variety of plug or cell sizes.
Small p|ug sizes are Nutrient Level in Soil Ranklng
generally less expensive—
butmay need to be irrigated '/ ro9en 0'to 25 ppm Low
frequently after planting in -
the field. In addition, small 2610 50 ppm Medium
plugs will easily outgrow 51 to 80 ppm High
the flat if not planted
promptly and can be|Phosphorus 0 to 50 Ibs/acre Low
difficulttoirrigate properly :
in the greenhouse. Large 51 to 200 Ibs/acre Medium
plugs are usually more .
expensive but establish in 201+ Ibsfecre High
the field more ea§|Iy and Potassium 0 to 250 Ibg/acre Low
can be held in the
greenhouse longer beforg 251 to 500 |bs/acre Medium
they need to be planted.

Perennial cuts can bsg 501+ Ibs/acre High
establish by means of

divisions or rooted
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large are usually planted in two rows per beflowers, may knock plants over, and may spread
occasionally with plants staggered, while smalletisease problems. Your local irrigation supplier
single harvest annuals such a plume celosia nmagy be able to assistin designing an effective and
be spaced only 4 to 6 in. apart with up ten rowsexpensive irrigation system.
across the bed. Generally tight spacing increases
yield and profit per square foot of bed space|bditeed control: Weed control is often the most
decreases yield per plant and air circulatioime consuming and labor intensive component
Thus, ifinitial plant costs are high, a wide spacirgf field production. Large numbers of weeds in
may allow you to maximize the number |ofhe production area will reduce flower quality
harvestable stems per plant. In addition, widad quantity, and increase the labor time and cost
spacing increases air circulation and may prevarft harvesting. Weeds also make insect and
or reduce diseases. For some species like celodisgase control more difficult, increase irrigation
sunflowers, and zinnia a closer spacing camquirements, and of course, provide the seeds
increase stem length which may be particulargr the next batch of weeds later in the season. A
important with species that tend to be too shovariety of methods are available for controlling
However, close spacing does not increase stemeds and the typical farm will use many of
length for all species. them.

Annuals are generally spaced anywhere from
4 x 4in. to 18 x 18 in. apart. Perennial spacidgming. Regardless of the weed control method,
ranges from 12 x 12 in. to 24 x 24 in. and woodyning of the field preparationisimportantrelative
shrubs and trees are spaced 2 to 6 ft. ap#&wtwhen the foliage canopy of the crop closes. In
Remember most trees and shrubs are harvesitheer words, when the bed or row is covered with
heavily enough to keep the final plant size smafihliage the light reaching the soil is reduced and
weed seed germination and growth slows. If
Irrigation: Cut flowers are generally a highusing manual weeding or cultivation, it is
value crop and irrigation will probably bhemportant that the last cultivation occurs as close
necessary, regardless of the climate. Irrigatitmplanting as possible. Ifthe field is prepared too
systems are relatively inexpensive and pay fearlier in advance of planting, the weeds will
themselves in reduced labor and increased yielgin germinating and growing. Thus, you will
and quality within a few months to a coupleeed to begin cultivation soon after planting.
years. Generally the preferred irrigation systeHowever, if you plantimmediately after preparing
is drip tape. After planting, irrigation drip tapehe soil then the plants will begin to grow and
can be laid; one to three tapes per bed are udedelop a canopy, reducing the number of times
depending on the soil type and the irrigatiotultivation is required. Often there is not enough
needs of the crop. With row cultivation, one dripme to prepare afield and plant it soon afterwards.
tape can be use per row or double row (two rovise way around this problem is to prepare alarge
closely spaced together). Hand irrigation witharea when convenient and lightly cultivate the
hoze and nozzle is time consuming, which resuéieeas to be planted immediately before planting.
in high labor costs, but may be necessary for the not cultivate too deeply as that might bring up
firstirrigation after planting to ensure that youngew weeds seeds which will germinate.
plants with their small roots systems receive
enough water. Over head sprinkler irrigation ldand weeding. Manual weeding by hand or by
cost effective, but is generally limited to whehoe is the age-old method of weed control. Itis
the plants are young. Over head irrigation lateréffective, but time consuming and expensive in
the season may splash soil on the foliage |aiedms of labor costs. A small amount of manual
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weeding will be required in any operation such agperienced operator, but can be efficient and
at the end of rows or around the base of plamtsst effective.

growing in plastic or landscape fabric. However,

other methods of weed control should be useigrbicides. Herbicides are available in two
wherever possible. Avariety of hoes are availalijgpes: 1) preemergent herbicides kill weed
which can effectively cut and remove weedseedlings as they push up through the soil, or 2)
without disturbing the roots of the cut flowers.Postemergent herbicides are sprayed on the weeds
and Kill either the portion of the weed in direct
Mechanical cultivation. Mechanical cultivatiorcontact with the herbicide or are taken up by the
can range from a walk-behind rototiller to aveed (systemic), move through the plant, and kill
tractor-mounted cultivator. Mechanicathe entire weed. Systemic postemergent
cultivation can be used to cultivate the aislé®rbicides are especially useful for controlling
between beds or rows of crops. The aisles mpstennial weeds and those with underground
be wide enough to allow the equipment to padszomes or storage organs. As with all chemicals,
without damaging plants and prevent thieerbicides should be applied carefully as not to
cultivator from being close enough to the crgmoison the person applying the chemical or
roots to damage them. In addition, mechaniadcidently injure the cut flowersSé¢e the Weed
cultivation must be done before the crop is td@ontrol section for more detai)s.

tall to allow the tractor to pass by.

Fall and winter preparation: In the fall remove
Flame weeding. In flame weeding a hand-helddead annuals and fallen plant material. Prune out
tractor-mounted propane burner emits a flandéseased portions of perennials and woody plants.
which is passed over the weeds. The weeds Bie not cut back perennials until the middle of
from being seared with the high temperatures neinter when the tops are completely dead. Inthe
by being burned. Young weeds and broathll mulchtender perennialsif necessary to protect
leaved weeds are easiest to kill with flama&gainst the cold. Mulch can also help retain soll
weeding. Flame weeding can be especialtyoisture and provide organic matter. If fall and
useful with direct seeding as the young weedsnter are dry, be sure to irrigate occasionally.
generally emerge first and the area can be flan@n the other hand, many perennials rot easily
weeded prior to emergence of the cut floweuring the winter if they are too wet.

seedlings. Effective flame weeding requires an




Southeast Outdoor Cut Flower Manual

"poiad 1s9AzRY BU) pUSIX Ued Sal i
BuILoo|q JO UOISS300NS B YIIM SIeAn|Nd aseiip Bunue(d ‘saioads e UIYIAL “feAn|nd AQ SaLreA Us1jo awi Bullemoly 1eyl 810N 'paist| s1 douo ay) BunssArey Joj uosess lsusB ayl :polled 1S9ATeH ¢

‘Burids
a1 ul pajue|d ag Ued sa10ads asay} Jo sqngsbnid ‘(pazifeusen) pajjiyo-aid §| “Jemol) 01 Joplo ul sainfeadwal plod wiol) S11jauaq Jo salinbal sa10ads ay) [l ayl ul N0 Jue|d 01 pasu 8y SaedIpul
04 89poo ayL "(Is044 12| Jerfe sbuimos fenuenbes =SS Jo* Bunds = s ‘Bunds Afe3 = S3 em = MBUIfIY |4 = 24 ‘|fed = d) 1Se8YIN0S 8y} 10} uosess Bunue|d pe1ssbbng :ucsess Bunue|d .

(£882'7.2°0FY) "¥/0Fy HO ‘U200 ‘892 X0g OdIN “du| ‘D40SY SeMOI9 BMOIH IND AlRIoedS Jo UoIRID0SSY 8yl “AleLend BmolH D
(0€L¥'%88°008) PHOA S, eTeAY 00( 80In0s % 8pinb [eonJeld e SemO|4 Ind UMOIB PRI "966T "Ue|Y ‘SUBAIS

PO UIG ‘8pIND s,190104 gIng pue||oH "966T “snbny ‘yboreHea

71 ‘uBredweyd ‘Buiystignd sedns “pe pug ‘sie|d eiuusied snosdeqieH /66T TN Ue|lY ‘SBelwly

(0895°22€°008) HO ‘Pueod ‘Ssaid lBquil1Ss9id Aiske A 'siemold 1nD Alfeioeds "€66T "IN Ue||Y ‘sfeliuy

S90WR BJOY 1
'SUOIPUOD [009 SeId ‘YINos ayy Ul lwloped 4GS Mojeq 3.103s 10U 0Q auRIel Uo (poousuo )
poob .m.uoz 'snouosiod are Jue|d ay} h.o sued ||V ‘dpy few S 1S BAeABsaId IO uedo mb%wﬂ__ﬁ:ﬂmm_hmmwu o NS d d "dds wnyuooy
‘SyPaM ¢ “xoudde ‘Wybudn 2101S 4Sy-01 uado slemoy} Z-T- (Snjowpe |
Jo porad 19AeH ‘pepusWIWodal SieINA, ‘A | 81015 ‘Appinb aairenesald ul adeld Jawwins ae - d o d Ve MoID LB IS v)
! Sl . ! I ! 101|021 BJBYIIEP DY
eowreld vy ) .
, oy T anesald 0} Aip-11y 40V ue|jod BIqISIA- » . (moure A) spuady
PUE ‘Wnijo||Wi Y ‘Bulnpiedily 'V ‘(PUAAY) LPI0D | e ey eroads oN PuILNS Apeo ulfog- 4 A'S a‘d d pue “dds & | Py
UoI1eUOJ0D, "V 9pN[oUl SIND U0} a|ceyins “dds ea||Iyoy
awoziyJ Jo
Apoo
Juswdopnap Jo abeis- 2SESLINOS | UHoD aing - | plia eluus Jod SWeN uowwo)d
snoaue|pas| |\ SjuBwWIea .| 19N Jeyisod ayl ApnirepBon- | ysesi4 | |
€l H - 0Seas Ummm o H H H
polad 1senreH 100 U ] g ,_m_xmm_m_ pue [eaiuelog
Bunue|d | :uoirebedoid Fenuuy

ana|smay Auanend Jamol4 InD ayl Wolj sajdie snolea pue ‘(966T) suanals ‘(966T) ybouaHaqd ‘(2661 ‘€66T) abenuwuy wouy

PSEUSIPIEAAIPIUI SIY L "PapN|oul uaag 10u aAey uononpold asnoyuaalb Jo/pue sajew|d 18|00 01 pans-1anaq salvads ‘[enualod
ds,, JmoVgEIDeds Jo aourpuNge SSalIWI| B 8 01 SWaas alay] ‘salnads umolb-Ajapim 1sow ayl ale asayl ‘(8 01 9 SBUOZ sSaulpiey
‘S Y@ISISRaYIN0Ss ay] ul SISMO|) 1nd Jo uononpold pjall 1o} a|geins salnads Jo/pue vlauab Jo malnIano ue sapinoid ajgel SiyL

D

Alsianiun "yoal eulbliA ‘ainynanioH Jo 1dag
suIbbooas 7 AJloH 1Q

sdoiD [enualod Jo 1anbnog v :S1amoj4 1nD Jo uonanpold plai4




Southeast Outdoor Cut Flower Manual

“(Uinos

uado aous0saI0 Ul

ay) uy) snoLlere} v pue ‘snijoyIpJod v ‘1bjeqg-inou . _ o (Jo1sv) spuaAy
7/ SPIOOLS v pnpul ‘dds NEsn BULBMO|) 40v 1o 24015 ‘anleARsa.d IO utSBMOY} 2 S o4 A | d b dds oy
|} ‘lewwns 8. -
SI3SP 9| UBYM) [[e} 10} SIND apinoid sieISY
"uoiseAUl 811w Jepids ‘SIS | uedo slemol) gz 01 2/1-
) } . . (P Ajylenng)
souAul Ajniey ybiy pue BuliBIeM-BAQ 'SUMOID woJy J1jeueg awos ‘Apeipawiw (ino Bunued wouy 24 A'S B d
. . ©so.eqn) seide(osy
gnisip 1ou op ‘Bunds ul abiewe o) k| 3k siueld 4Si-0i e 2Jo1s ‘9AIeAesaId [Io|H SHeOM B-1) DRI A -
"RHeUS JBMO} Ul sinsal Tey uolreuljjod ybudn peddiys pue paiols | (ssouessip Buo Buiddiys
20Npal ,s1udl, Y10j0asasy)  “uolebiLLI peayono aq sNIN abelols wie-ebuo| Joy J1 uado g/1) uado are (uoBepdeus)
. . S3 04 S = v
pioAe ‘sapoibunyasn I0INQUISIP PSS INOA 1NSU0D AJessaoau sap 01BunysanIreAeSaId SJBMOJ} JO €2 01 2/T - snfew wnuiynuy
- uononpoid ply Joj sureds o14109ds are akey L 40p e Joem ul aI0iS Buuds -
‘BuiAip 1o} senbiuyoe) pue saij0ads uedo Ajiny
‘Re@ s BUION : : 7 10U INg ‘BISI BY) WO} . (duowsuy Addogd)
01 Jolid puewsp Pylew 191819 'SeAlRINd Aue N HOLO 0} SINFEIBU] SUA 3INSUOD akledss 0] 1ess sfedss - o4 Ls d d ©1.[eu0.102 suowauy
: : B41| aseAspue® S1S /M Busind :
Buuds A3 -
‘Bunsentey uaym seab aandsloud *J0j02 uado
; . . (8% spuuy usend
Jea/\\ 'ShITewap 1921U0d Sasneo des ay eyl | urejuiew o ssaudep ul Aip 1y 4o speay oMo} 10 %08- | S3 104 S a'd v
. . asfed) snfew iy
910N "uoddns ysawl a1inbal pue 9-G yaealsield | -/€ ral0lS aAlRAesald [eioj)asNn Bulds are1-
(105 poss
"‘umoJb Ajuowwod sow (Buipss|g-salj-en0) ‘umop apisdn bﬁa@>ﬁc - PoLp o)) ) (snyueewy)
i . 0 9.1e 8sUS0SaIO Jul S S ad v .
snyepned 'y ‘SsalplieA pue saideds |npojod Auen AIp-11y “JoeM Ul 4TH-9€ e 2101S dds snyiue rewy
U0 SIPMO|} t/e-
Jowwins-
‘SIPMOIB pRI000 (ot
UedLBWY UINoS pue ‘uesdoing ‘UeiuiojieD . “Aip digs veD “4ov-8e Anysemop Bid- | s3104 N J 8 sau07) (A veinnied)
/M 23dwoo 0] pleH "siuawa.inba. ainjeedwe) 2 2I01S ‘dAIRARSAId JBYI0 10 SIS SRR A - SPUgAY e1RWO IS |V
pue 61| ‘Buin snoLeA /m doio pareoljdwod v [LeA d
uado
) . . (uoO PewBWEUIQ)
S1eak OM) Jo1je SaUI[osp PRIA | 'dEP-9€ e 2101s ‘BAleAesald eioH SPIO|} JO Z/T O} ¥/T- 24 g 4 d dds Wiy
suwng - )
“ueend aiding, *Seliin, SAO "0 Buiddis Aig “dov SOUBOSSIOUI Cuuerxoiby)
“Jede SyeaM g - papusILInda] SBUIMOS 9AIS800NS | 1yBudn 8101s ‘@AieAlesald [elol) asn uo uedo SEMOI} 2-T- s3 S d v ofeuyyib
: ; : : Jewuwns Are3- 'ULIWRIS0 By
*10j02 an|q pulj-01-prey JO 82IN0S 1M Buiuado 1snlsiemol4- , (Jemo|jsso4 an|g)
Jawiwins pooo .BvcwEEoom:. uoz1ioH an|g, ‘AD diusI0% 10U S0P - S} W 0| BLILINS Bocmso_c 1- SS S ad v spugAy wne jeby
o ' 10} pooS aAleARsaId Relo|) asn :
awoziyJ Jo
nos | wiooqng - | perg | APOOM
Juewdopnep Jo abeis- sl : [eluuS lod aWeN uowwo)
snosue|pas! SlusWTes J | 1S9A feyIsod ayl ApAlreBaA- | yseld | |
gPo1ed 19n e H- . feluualg pue [edluelog
1o} uoseas poss - =) S
Bunue|d :uoirebedo 1d e

10



Southeast Outdoor Cut Flower Manual

'SUOITepUSLLILLODD [041U0D 10} 8INTRISYI| B} 1NSU0D

=17

WIS U0 SOMO4

"4IN0S 8y} Ul Buipeys awos sainbs. aq|iIsY

uiage(d usy) ‘|000 0} MO|e
‘IeM 10y Ul SN Ind Apreipawiw |

wwns Areg -

. -9¢ e 1yb1dn 8101S "papuBLILLOID I . ndsy e
- ep1josuo) oepe suebouped jo Aen v enig jo | € B! m>_wm:>wo %>%>58 d [eseq Jo €/T 01 y/T - 24 S ad dds wn__ow_co._ov
sapeys pue sae|l| Suid ‘SHyYm ul a|ge|feAe SeAIIND 0SS ‘BUBlAy®P 01 OANISUES AUBIH Bunds - ’
K . . uado a.fe s;emol - _ _ (epsiy L esaueder)
iApud s efierjo) 910N Ap 1y eneAlsald eio|H ouwwng - | S04 A'S a‘d wrowode! NSO
"ynos ay} Joy Jowoyled palb e 10 uedo £jjn} 8oueasa.o|jul (Uelio )
. HAIoS O 104 iOHLio}Bd PO E 10N onenssaid IoH ursemo T - | s3 s 3 HOEA oY
RZI|Je) Wi "0'9 8r0de Hd ssfel 01 Spaq pusY BuLds o] - JsgnJ snyenued
*AJp 01 UMQ
"esown|d “JeA pue ‘(es0eo eaym) eredids opsdn BUeH 4Ty-o8 HW Mum\s cv_ padojnap ANy siemol - ss s a4 (quioos00)D)
JeA ‘eleIs|io JeA - BISORD JO SW0) Uew 394y L AI0K5 SoUIPOp 152 SBR1I0) SAISY Jawuwing - dds esopD
‘(ssnnuenb serealb Inq Ledo jioym
‘JB1IoyS SWweis) S[eJemke| Juenbasgns ayl 1nd usy) pue | Aip-1e 0} umop apisdn BueH 4oy T ‘000 Mousspng - | S 104 A'S a (eaids an|g asfe4)
1541} [EUIWLLBY LIOUS 8Y) 1S9ARY 10 SIND BBuo| 10} | -pE e aAIreAssald 10 JBem Ul 8I01S P — euedul sieidoAre)
WIS 811jue 8Y] 1S9ARH *,8N|(g JeWwns,, JeLIouy 1
“POPUBLLLLIOTS] 4, eSAILD & Honu! (lemol41pa)
‘sanfesedwal 1000 Jogeid “dds ejnuedwe) S0 N LomRUES .m>;m>bm% d 0N uo usdo sleMO|} Z-T - 24 A'S 4 dds e nUEdwED
: ; JAwuwng -
'SNJIA SMO|PA Jolse 1O 10199/ ay) - sieddoy e e . ) (Jo1sV
IN0-USB.3s 01 Y100 Jopun umolb ale siueld o1e M_Hmwﬁmm_%_w\_,omm wa,_ _mmmm> usdo sp.01} MH_MMMMO ) S S ad BUIYD) SisUBUIYD
'S10|00 JO WNJ10ads e Ul a[ce| ke ale SeAlnD P ’ ISt Id : 1 snydasi|ed
. 'P210]00 S1iNY [ Jo
“1eak yoea ApJlonas xoeq 1no aq Aew wc.bm woyy afe1joy ‘UsRB |11 SNy RUILLBY . (A1eghinesg)
Aue snowey "49g-Z€ T palos . S o4 A'S 4 .
- POOM MBU UO SJBMO|} gnIUS PaLLILLBIS- 11N 8y | oq e “BEM 10U Ui oeid ‘T [p2I0|02 S)INJJ feseq - dds edfeai|eD
’ sHniy |fed -
ngen ape} siemo|} uado ai10eq
s 2.01s ‘OAIeAlssald elo ‘Uado 80sUB2saI0 Ul
onoud few wpyep g ew eyio soeds eepppng | F5 A7 E TR BUEIERE B0 tosemonan-| 4 A 0 (usng Ajyienng)
"Il 92| U1 punoiB ays 03 Jo By €/T 03 3oed IND . . lipinep el|ppng
Aq uonipuod “JeeM Jopun INXBId 1501}
‘A|Ineay 1nd aq UeD "Yimolb mMeu Uo SJemol) skeag o yBoay} JBLILINSPIA -
"BulAip 1o} pepuswiwiodal | uado slemol) sowleddn- . (LomJerse |N)
sainjeledwe) wirem e Ajiood swioped enue.nsy p6eolls SweuBinba) piads o Buds ap - S3 S a'‘d gy
‘polip-ie 8q ued
‘pPRIA Wwnwixew "4Oi-€€ ' 2J01S ‘SIS yumasind | Jojod Buimoys spnq Jeddn
. . \ \ . (preag s.1209 8s[ed)
10} peu R eW B ISNW aJnisiow arenbapy ‘aAISUss-aURAY1T aAIeARsald | ‘uedo slemoly €72 01 /T - 24 A'S a‘d

IISpUe e X oq|1ISY

11



Southeast Outdoor Cut Flower Manual

speed
aA0WRLJ Udy) J0joo 0}

"au02 ay} Aip . (Jlomo4
. . SIp mojfe ‘Ajuo ,guo,, 10 . .
3|Ce| AR 0S[e SIeANRND SIYA -1re pue spejped anowsl ue) doolp 5 d S Jo4 A'S a‘d d auoD adind)
M seled ajou ‘sanleAlesald [eioH ’RIP 8uj Jod ‘Bullpuedxd eand.ind eaoeuiyog
I 0 ale speed sy - :
1504} [UN JBWIWINSPIA -
‘SeuNe.edwe) pjod 210J8q PeUSIGeIss S oy 0O B0LBIAO ! (Werl|im wons)
’ Te 1BM Jo 49¢-v€ e Aup 8101 LeD ul'SieMol} Jo %0Z-0T - o4 A'S = d -
sie(d os |} 8yl ul Ajres ppl4 01 SiUR|dSURL) BAO N aJ1] 8SEA LNWBE@W 10} SIS 35N Bulds - snreqeq snyjuelq
) ) . uado weis
elo1jouaq afe sapioibung 'swels 49E-€ 12 UoNn|os aAleAlesald yinos (wnwydpq)
. ) uo S;eMO| Jo /T 01 /T - Bk | S 4
10} 1oddns apinold "uoIeBLLI PeayeA0 PIOAY u1aJ01S 'SIS YlM Sind asind Bupds - ayluly spugAy wnuydpa
‘weiboid Aeids auIpop
aAeBNAaId m:n.:om__ e alinbal ng ‘spxew 0| . ‘b edl|s sewpd BIno 9.88 o _ (otT-2 @11ueq)
loj a|geneA ainesell| 8yl 3Nsuod - sanbiuyos) ul Aig “seem ul digs Jo (Hov-2€) ) S 1‘A'S a‘d S9U0Z Uul)
. . g ‘uado Ajiny 01 /g - spuaAy erjyeq
Buippngsip pue Buiyouid snoLe A paiinbal poddns 2I01S "uonnios Buiuado Jo B d
Jawuwng -
siued usamiag (Z X ,2) a%eds Jo Ausid mo||y
uado (eIqIUON)
‘G 8U0Z JO Y1iou [[e)ay) Ul swiiod 1417 “Lede .9 | "poup-ike aq Aew afeijo) 8 1|-pioms 8Q 10U padU INg ‘I0j0D . HRIqIION
) ) M o] d’d | dsnhoging BJOJIUSO20 10
pue deap £ swliod 1eld ‘afeutelp poob saiinbey | pue siemoH sewesl) [e1oads oN Buimoys spng me} ST - X BILSO00.
JAwwng - : o
) RINE JBA0 Jou 0 afeutelp pooh salinbe Aup-1e 01 BueH A U S Wm\,mm _w>>w% >__3W 1o ‘ (nswniq)
1eDLLI-pesy jouo@ elp p [glecc] 10U 1 nidpy aAEARSaId [RI0 N peay I} MOIPA S o4 S a4 v 50006 eipadse.
Jowwins/Bulids -
‘Bulhip
. ‘uonnjos Jo} uado Ape|dwod
. U2 aAIRNBsald s “Asessaoeu 0]1SIOMO|} MO[Y ‘N0 . (sowso))
1ioddns aJinbal swels G-€ 8yl 'skeAnnd poob Auew . IS S a‘d v
) 11 H0v-9¢ e doa)| 'SMlew [eoo| peusie|} Jou ‘Buiusdo SpugAy sowso)
a2l alyl ‘pepuswiwodsl sbunueld enuenbes
10} pooB - |pM 2103S 10U Op SoWwso) | Isnl Mo} IST Uo Sleed -
[[e} o1 JBUWWINS -
‘Us|[oMS B
spng uaym N9 - paoJoy aq
'SweIs MO|PA Jo pal ybq ane oM LE9 SIBMO UOIEWLIO}
. e PR 1BLIq SneY 10y ul Buige|d Aq swieis Bullemoyy ua|jod a.10jeq - SeMO[} . (poombBoq)
SIeAIIND ©3D1BS "D ‘SIOMO|} JIBY) Jo) umolb ake ) . S o+ A a'‘d M .
) = UsaJ} UonIpuoD 8210} 01 40/-G9 104 "paddoup aney dds snuio)
sew "D pue epLiof} D ‘dpeys ened ul molb ued )
2 2I01S ‘9AIeARsald elojj ulddeld | Sones)| Jeye - swels Joo -
sweis |}
ap| ‘Buremol} bunds -
awoz|yJ Jo
IseayInos | wiod gng - | pelid Apoom
wowdopnep jo afeis- | © : [eluuS Jod aweN uowwo)
snosue| eS| N SjuBWIea | 1SOAeyisod ayl ApAirerBop- | ysaaq |
¢Po1od 19N Je H- . [eluwslg pue reoluelog
1o} uoseas pass - sN S
Bunueld | :uoirebedoid e

12



Southeast Outdoor Cut Flower Manual

eljoj0Jenb ‘H pue ‘erenoiued

‘eEeM

‘uado
Ay uaym e||Aydosoew

0 o (0 Hd) o1p1oe Apybiss ‘pjod u : . _ (eabue.pAH)
1 shbelozan sl mE | snogzrojtones peues | MZO RS | 5| A0S M gt
H SN0 paLIp Io ysaly 1o} acell N au BuLIEss aWwe|) Wo) 11ueq ke W&EN\H
ﬂm -
uado App|dwod
'SIND J0J 8|ge1ins osfe ake “dds snyuelpH {(00T-X UONIL) UO! :u%¢%owwom 1Souwlfe slemo - . UL (Jlomopuns)
eluualed awos 'sreAn|nd ssejua|jod meu ayl Ail -00T-X ton ._. anjos 1 P umos A|enuanbass SS S P FnuuY snnuue snyiuelpH
2IUOI-UOU 9%T0'0 Yiim asind Inoy T
}1 Jlowwins noybnoy | -
afel iy 1nsuod ..m.ﬁ _MﬂvowO “ _mmmMmmw uedo siemoyy oS Ul (yreau
‘afieurelp poob salinbay ‘awli| 9IWOIoP Y1m S N ! : _ 906-08 :paLq ‘uado . . tpnos ut S
'asn Jo Alp Jly "PapuLLILIOdDI - 24 A‘S a‘d Vv se moJb s,Aqegq) erejnoiued
J10s puswe - Hd Jeyby e umolf usym s}Nsal 1599 . SIBMO|4 %0.-09 U - .
apiwseh pue SIS ‘g€ H 01 oM BULLNS MoUBNOIU | - ueo 'd el|iydosdAo
Ayp1oe - aniensssald Rlojyasn noy UL
“Ausgdsey s suri), pue sppld Apgness, ‘9Belj0} anowey ‘umop-apisdn pauado Ajjny 10u INg
aJe SIeAN|ND PAPUSLLLLICID] OM | ‘3|CR|leAe Pass ! . (Yrerewy ago|o)
) : AIp-11y "papuewiLIods. Jou abeJols | J0jod Buimous slemol - S S a4 v
1SeuUes (o ‘1sable| ayl asn PaIsaAey A|ediueydew SEYeLll 90| 10} 1590 SIBMO | BULNS - ©s0q0|6 eud Jydwoo
ag ueD "1seayinos ay) Joy doto enuue 1aI9 | A 001 10} 134 I} tsod s
“;eak ydea pasn afe swiod mau A|ensn WEM\_,»_RMLMCM,FM_ ut .Emmwa wvww%: 10|02 Buimous Gnpol )
‘3 9U0Z Jo yuou pajue|das pue dn Bnp ag Ued swio) H. IS 0N "0r7-SE e 81015 21dS U0 SJBMO} G 0] T - s q 5 v o1pe|1D
'$10J WI0D SNO LA pue ‘snknog ‘sduyl Jo) yorepn 0L 12 WBILIBAO SURS UONIpUOD RUWNS - ue se Jeal | SpUgAY snjoipe|D
’ : : *;ebns Buiueiuod aAeAssald [elolH
(pnq
‘pRlayl ul yoddns wels ‘uonnjos [e41US0 BA0WRY) PaIojod (snyiessiT)
. Vv Se moib
pue afeurelp 1B |EIXe alinbal siueld 'sbnid ainfew |  aAeAesald jelojye asn ybi| mo| A|In} 80uUsdsalo|jul S S 4 ey wnJonipue.d
se paseyo.nd 1saq siue|d - afeis Bui|psss Buo Ul paIoIs }1 apey} |[IM J0j0d JBmoH ul MO} T - g d 'wosng
Jawuwng -
. . . JuswiEa.) fe1oads pauado 1A 10U SleMO|} (urnow
9J1] asen Buo| ApAirpl e aney sidelg ‘slemol) | Jeylo oN ar[nbeod o) des xor| syl 0010100 A1 SRl - -ay1-uo
SNoN2IAsUOJUI PUNOLINS S1Jeiq paleBalie AMous | sesned Jetemispun afieljoy Buinowey Po0} lIn} s1e19 ) S S 3 v -MOUS) ereulb few
eI Ue 8] Ueo des au} e} B10N P4 eigoydn3
Sy . wnuidie -3 pue wnupsipue "10]00 Sa1jIsUBIUl OS[e /H0F aniq ake Bupoly
3 ‘wnueld "3 spnjoul $91080S PSPUBLLILLIOSY | MoI0K BBRII0L LUl BBUO Sl VO - 1o} . \ (A10H
*(yInos 8y Ul Aje10adss) 10102 Saoueyus 8E kB m. o4 Leu _ 19840 + pesy i paJinbal AS ad d ©ag) "dds wnibukig
1ssJiad SlMOH JusWIeal] e1oads ON auuwns - .
g ppIA saoNpal - Buipgeys awos ke o] ue)d pIoD “led
. . . . pauedo
(119 sepey) paLip-ite aq ueD  "Aupiwny luswieal) [e1oads oN ‘doud . (Jomol4 fessel)
i AlnystemoysT-| S 104 S a'd v
pue ey 01 dn spjoy ‘snosejlio|yoiiold Apweixg [e20| poob - |pM 8I03S 10U S80Q UG - eoluene( eljiwg
BUKIDIN 0 WBIRO ST 0 s Kystai o1 oy | scoaun 0 pEOVZ | o A'S a4 d aq019) maA_MW___%_
01143 sa1ads 3y L *nJdipy 89 Aew Buipeys awos 2 M m:.Qm JeLEs 1) _m_“.m% ON Jawuwng - sdou Iyo3

13



Southeast Outdoor Cut Flower Manual

(84111595007

"uoddns 4TP-9€ 1 2I0IS "9)1| 8seA spuslxe | usdo g/T 01 €/T SIeMO|S - o4 A'S q d 08UBs009)
UsaW 8pInoid sepesids snoewoz iyl ‘snotobip Aleommewe.p aAeARsaId [eiolH JAwwng - saploJyP P
elyoewsA]
“JA1eUS 0] pud) SIBMO[} BYl Inq padojnep (AysauoH
"UINoS 8y} Ul Asessadeu apeys 1yb1T Crluuslg | ‘Sxfew 20| J0) "0 afe SINd UsalH Ay ake spod - 24 S a | ‘ueld ABUoN)
‘9%e|d yep e ul umop-apisdn Ap Iy Bunds - enuue eleunT
. . we3s uo (Jomol4
Uo1oNpoId BLIWNS S1e] 10} PO0S 'SUeULI0LRd ‘aAneAesald elol4 | uedo semoly g/t 01 €T - E| A'S 4 d euipeD) spugAy
1590 Jo} apeys b1 pue Bu M snossusb salinbay : e - _ocm dds m_wﬁo._
S0 WBIRE GSIE 51 I 4TY-9€ B S%eM €-¢ 10} A uado JBMO|} 9608 - (eo1e135)

71 PUe WnoLreRe) 7 Winijoje] 1 ‘dds eluueiad 9J01S Ued 'S BEEV__MME _owaw o} d nﬂﬂwh m_m_:w .| s3 S ad v LWNFeNu S Wnuow
‘ulOAIB yim pansesaid Jo paup-le aq Ae |y s S : E! N L e ns renut : n

(sino Joy se10ads A1 enuslod Jeyio ‘4e¢ 10105 A1
sn|d) 1seaynos ay ul uonodnpold pply jo uolssnasip | e (wiiy Ajod ui siemoy) deim) Aip 1o Pei0[0d AN} . (A1)
: ) g uado 10U BMO|} ST - 24 d 4 dVv
10} (£66T) abfe1iwly 1nsuo) 'so1}10ads 1senkeysod | 1M aIols te) “uoin|os aAeAlssald BULILUNG - spugAy wniji
pue feARINd o} (966T) UBoLBHRQ }INSUOD ulaI01s Wyl 'S1S yim ssind s
'sones| dis ‘umop-apisdn .
"BI0IA LSO, pue Aip 11y “uope|noid Jle poob tpim | .Sgo\mmmwuoc&w 5 . (Bymeifes ‘re1s
Plogoy, ereaids 7 ‘S0 Jo) SeAnnd Joliadns Aue |y 4Ge-2€ e alols 9)l| asen sbuojo.ud 1Ny - EEEB_W_V € ] 3 OAS 4 d Buize|g) dds siirelq
UOMN|0S 3S0I0NSPAITRARSD I El

'SIND 10} SIRAININD Llemp PIOAY suonipuod Aip ® aoemo _H“M mcmsosmw o . . (lopuane)
Aip Ajie) Mol affeurelp Jus|jpoxe Salinboy ‘Jo0o ul A1g 'sdwey |002 e 2101 ® .W&Emzm ] S fod AS a4 d "dds e|npuene
"uolesoe/Buideds T uado 03 Buuuibeq nl (Mo )

snoseuab ylim apis AJp syl uo mois “Ajbuipioode P ——— Pap 0 ‘BUI]JNouUn a1e SIPMOH - S S 4 \" su nes __w,m/_
Aelids - sasessIp pue sisad Jo pelAw 01 9|qndeasns ! s SPA [E20] 10} 18 ouuwns - ML B RIEnET]

afeljo) pue
‘spod psas ‘sind 991U donpoUd osfe (ealsegss °|) SKI ‘4z€ 1 ybudn alos Ao@mﬂwwwlwa\w c:ﬁm_%\,%ohw (su|
ueLisqis eiuuased ay) Jo skeanind 1dedal uodn “REM (HOOT) Wiem ul aripAusy o I @_._:OM ) 3 g 3 v yoinQ) spLgAy sii|
Apripswwi Jueld 9(ge|eAe sqnqg 1sebike|ssn ’
Hndy sesq Aunrew
siued aewe} 8y} A|uo nq ‘sioreul|jod se saljjoy "4EE-2€ 1 AIp sueis SoUEa] 1IN1} 810199 - (RlloH A1gRIUIMN)
9fewW awos jue|doul 01 aIns 8g "9pel) ISHOJ) 8yl Ul | 210IS "pa.isep 41 afeljo) aAowal LD U i mc_wwm ) S A 4 M ele|[1011eA X |
[ngesn aJe sal|joy UsIBJeAd pue snonpiosp ay) yiog :
awoz|yJ o Apoop
wawdopnap jo abeis- ZSERUIN0S | Wiog qing - | petia [eluus od SWeN uowwo)
snoaue|pas! N SjUBWITED S| 1S9 Jey1sod ay} Apnireebopn- | yseid | L
gholed 19N e H- ) [eluwslg pue resluelog
1o} uoseas pass - N EnulY
Bunue|d | :uoirebedo.id

14



Southeast Outdoor Cut Flower Manual

'S9U0Z AJulsyliou aiow Ul

“REeM

10j00 Buimoys

(esosean )

SQINg W17 "PRUDINW-|PM J1 SIRIUIM / BUOZ SSAINNS ul (Mojeq Jou INg) 40S-Gy e 8I0IS | sieylo ‘Uedo slemoyy -2 sS4 L 4 ©s0.8gN) Sayiueljod
“1eak (Jemoyjuoofeq)
111041 OLE PPIA K9G SH0ddNs WS apIoK 40 e 81035 Ued ‘@Alenesald eiolH4 | wals uo uado slemol) -2 24 A ‘S 4 snJojjipue.d
uopookie|d
: 2101S pue (009 AppPINd usdo (e ld 1ws| )
‘pepuUBILIOIBI S| Skeak £-g Alene u_ov 16 9.0 PLE | Pp! j0u slemo|} A parebuop . JLEId WBIPRA0
. 41| aseA anoldwi (e sssind 24 A ‘S 4 eueiuiblin
uosiInlg Ajpidel peaids pue snoiobin ale siueld A . ANy ase soyIds -
SIS pue ‘febns ‘aaienesald [eioH eibasosAyd
Jswwng -
. ‘Aip-1re 01 swess BueH paJojod Ajn} 1N - . (usore asauyD)
HN1} PoULIOJe LB/0.1d 0} PORSIM- [P G ‘BIeM Ul 4TY-0E 1o USSl) 81015 suwns - | S S a4 BueseN e S1fesAud
SEANO LEEEAI-vep|W tsn Sied ‘48€ 12 9I0I1S OAIRAlesaId 90UBJSAI0 U (Ol LBpEeS)
Buines| ‘paysi|ceIss afe siue(d aouo yould [e.0|} + BAIRARSOId Paseq-PA|S Uo usdo MO} Z/T - 3 A 3 erejnoiued xo|yd
Jeo1 5w bul : ’ B /M Ial] eus|Ayp 01 9ANSUSS Jowwns A3 - :
'S91IYM Uey) os aiow
'sdny Buimolb pue sreannd . SA0 po) S ‘|buss
BuiAip Joj suondo uey) padopnap Jleyuny
arldoidde 1o} ainfesell| 8yl 3NSU0) 'SAU0Z . . (Auoad)
[JOASS "WRIS WU} Sanes| Jomo| | aq pnoys sadAl paiemol ) 24 A a4
ueylou Ul tey) pared|(dwod aiow }ig e Si 2 suoz . . spugAy eluosed
‘ . a/owRY “BBM Ul 49g-2€ 1 3I0IS | d|gnod 'pnd ybn jo doy
u1ainno ‘eremoy ‘doo ajgeljold e ale souceq
Te skeadde 10|00 8Ny ST -
Bunds -
azuoiq-a|dind usym
'SIMO|J feu o) 'spod pass 1o silemo|y peuado-A|ny | 1s9Asey [Spod “paretedas
. . . (Is1W-e-u1-an07)
woJj afe spod 1s9g "YINoS ayi Ul eloleueq Aip 1 veDd “4Ti-9€ e Aressaoau Alinjjouserding | s3104 S ad e
. . asewep e|ebiN
SI9peys aWoS  "papuswILIodal sBunue|d aAISssooNs 1 Auo 81035 ‘anlrenesald ssn paJo|0o A|Inysemold -
Awwns -
Joy1eam
wfem Ui juewiop
. i 'slomo|} afiewep |1m 4T mopq obsqing ey au Ul
one \m___:co _Mo:”_uémo_m__u__wuo\w_ ol M_F_tE.m sainfeledwel - wrem Aueyalois | abeljo) syl 01 Joud readde 24 q 4 w%@@”mwﬂov
1P "LINOS BUA LY [Eb1eLB SpELS SUIoS ‘pauinbal saAreAlesald [e1oads ON sJamo|} ey a1oN ‘uado T N
01 Buluuifag BMo|} 1T -
|le} ‘ewwns e -
'swels 0T = young
‘SjuawWea.eId "uado 01 BuluuiBeq
10} (€66T) S0 WY 895 SleMo|} - sa|gnod
SkeAlno seudoidde Joy sieioeds 115 B AW 0] EILBWLIEP (B xoou . q 3 (11poyeq)

ging [e20] NoA 1o (£66T) ey 1NSU0D

s1 ,des, [poyed "49¢-z€ T Wbudn
9I101S *Aressageu JOU BAlleAlBSaId

-9s000) J0]02 Buimoys
g pasojo png - s3PulS -
Bunds -

SplIgAY Snss1oJeN

15



Southeast Outdoor Cut Flower Manual

"Inydppy ae sepibuny |10S

"afueyo JoTem Udes e Wols

uado slemoj} 9 -

(eseipo.g)

‘afieurelp poob salinbal aAIeU 120D 1SOM SIYL N2 - dAIRARSAId IO|) /M BIRAN Bulids ae - M 104 0 d d exe|epplIL
uedo (Lommeouy])
“4INos 8y Ul lswiwins ay) Buunp wnipyoe. : 210)S “Alessadau Jou In
\“M:m ohunc_.o% 10U on_E._o_.ooum: _Q.M& /w _:Mo_wsuw_zgumw 1S “lolem cH | QMM SIMOI} JOELOIp/T - | o Ale3 S 4 v Lwnenoes
: Bunds ‘Jeuim are - wnipyoe.l]
apeus c%oﬂﬁmwcc%% :MMVR,WW__.__%:M_M Hn__:\MmE: POPUBLILLIOID JoU 308101 a/e S;MO|} 8y} Jo mww_\q m 4 A'S a‘d d (eru-mopes )
ale wnijoyiBa]inbe *| pue ikenepp c.::ﬁ. Iyl yog ONlE id eloly /m BEM Bulids ae - ‘dds wnnoieyL
'S9SLaSIP JoISe pue SisnJ 03 9|gndaasns youdn semoyy uado slemo - (JorsepII0S)
os|vY .wgcccm om_m._u_ 0S com;Lg.c_B\f Aip 11y “Ap 10 Jorm Ul Hop 1 e mmm - sS4 A ad d snein mmm%.ﬂmmx
_ ' qap! 2I01S OAIRABSaId [RIOJ) /M BT I3 Al _ !
*(1snJ ay1 01 s1s0Y afeusal ) sea.) auld fesu youdn semoyy SOURSIO UL (poJusp|09)
. ’ Aip ny "Aip 1o BEem ul 4of uo uado seMo|} 2T - S o4 A‘S a'q d )
wed jou og “(WnJelse wn1odsoa|0)) 1SNJ 0} 8UOId 2105 OAE id Io)) /M BEM e A3 - dds ofepijos
pauado Ajny
JSOW e S| JOMO|} UBYM
. (fenuue) eaundindo e (leusiod)
'sopeds eluueRd 40 . E| . ‘ (Jomo4 uoiysnouid)
. S 3IqisIA JoJ0d MmO} A'S E| d'v ;
3} Uyl 1Uess|0] 128y J0W S1'SNOIgedS fenuue ayl | 2101S aAIRARSaId [RIO|) /M BN o8 Loos 52 :(peed) (fenuue) dds esoiqess
©OISEINED S - Ss
Jowwng -
‘Buiyoue.q affieinoous ‘H0v-G€ e uado slemO|4 1ST - . owm_mm_wc _mwﬂ%m_w
0) Buuds ul Yoeq yould ‘azi|nseeno ouoq | 2I01s eAlreAesald RIOf) /M BN Jowwns - S AS 4 d iU
elreuodes
'SIND aU 1} 9xew KN Y
few “dds Auew - Ajirereindod uepreb Buiueb ake AUIB LG 810 c%c :% wwm mm SEMO Uwcwa.o >__:W . o .w%Mmm \”m:m“
NS (o e P oo o | E PSS 0 e % peares| s O N I et
2-G'T) AlBuiploade adeds - sdwn|o abke| w.oy) siue|d Sis e 01} /M BIEM I W IENES
*(Plob ‘pas) swivls BIUIM [NJIO0J0I JO . Jo102 Jo xead e
. ) Aressaoau J1abeijo) anowey | SWeIS SS9|es| ISOARH - . . .
'SWRIS PO}0JU0D 'SUB{D 0} S31030S JUBIBHIP MOID : S o4 A'S a'd M (mo]1an) “dds xifes
‘Bunids Ajea ul punolb ayl 01 ¥Jeq SMO||IM 1ND FONEY Bl BIEM Ul 5%€|d (Suess 10))
HES AL ot i 112y (Suppie Joy) Bulds -
awoz|yJ Jo
Apoopn
wewdopnap jo abeis- ZFEOUINCS | Wiod qing - | palia [eluus lod SWeN uowwo)
snosue|eas! N SjUBWITED S | 1SOAJeyisod ay) ApAierbon- | useid |
cpolad oA reH- 10§ UOSERS pees - s [eluuelg pue esluelog
Bunue|d :uoirebedo id fenuuy

16



Southeast Outdoor Cut Flower Manual

A\“. r. A... fn. fwcﬁ.#%-mm-ﬂ “..UMW.—J..

alnrew
‘PopUBLLILLOD] SALBS BWOUE MO, "Mepliw | . . R . (eiuiz)
Apmod sajowoud :uoirebiuIl pesyeAo ash Jou 0q 0v-9€ ¥ 9105 BAIEARSIId IO wE\Mczwm— M%M% R,m__.ur_ ) Ss S ad suefop eluuiz
Se|ed
Buimolb Joj sanbiuyss) uononpold pue susboyred wdo Ajny EOWE {[joAn K1
SnoLeA Jo uonuarsid ‘(Sweis Jo # asealoul) ‘Aip dius ‘4o~z e @101S "uoIIN|OS ué__Em s cwp_ﬂ\.,_“:o ) s N 3 2IED) SPUAAY u_cm
sloke|nBal yimolB Jo asn ay BuluBIUD aIneell| Buluonipuod® Yim SINd ealeid LIS ALE - i,
ay1 01 ooy ‘awoziyl ay: jo ('dds eumig) 101 13 HIsOpeILEZ
1J0s [eLRITR( 0] pea| affeurelp Jood pue s|ios e
uedo g/T ok (100
'S90UBSAI0|JU| BANTRIR "pPapuUBILLIOB. 10U afelolS | S[esele| Uaym INd ‘lBmol} J A'S J SOAIND) WD _:H_m._w
aJow ‘JBn} seonpoud Jemoy} Jeusd ayl 1o Buiyouid ‘OAIeABSAId [BIO[) /M BTN [eu i) sAOWRY - ' WNISEDILO B,
Jowwns Aje3 - el A
'sanbiuyoe)
Buipuey seAreysod Jayio pue
'sreAnno Buiwoolq Bulids | slorenBas ymoih papuswiLodal 10} mpﬂm% _oM\M_o.H@N,\M_W o g J (diny1)

o] pUe ‘Pl ‘AL1ed U3IM ISSALRY JO BLUT) AU} PUBIXT

ainee)l| 8yy 1nsuod 61| premol
puaq swais - asuodsal 91donoloyd
810N "AIp J0 BM ‘4GE-ZE e 8I0IS

Juepuadap-'A2) Bulds -

spughy edint

17



Southeast Outdoor Cut Flower Manual

Postharvest

Handling 101

Roxanne McCoy
Lilies of the Field, West Falls, NY
(Reprinted with permission from the ASCFG Quarterly Newsletter 11(3):17, 20-22.)

Have your customers exclaimed “When | [
bought flowers from you, they were beautif
and they lasted forever!”? If not, perhaps it
time to examine your postharvest handl
techniques. The whole purpose of corr
postharvest handling is to increase vase life. ]
article is meant to cover the basics of posthar
handling, and may be particularly useful to n
growers.

Harvest Time. The first thing to realize is the
picking at the recommended stage of harvest
extend the vaselife of your flowers. Picking at
optimal time of day can also extend vaselife.
best time to harvest s in the early morning wi
temperatures are low and the plant’'s water st
is high. The second best time for picking is in
evening when temperatures are low agz
Obviously, as an operation grows, it eventug
becomes impossible to harvest everything in
morning or evening but it should be conside
the optimum. To reduce handling, grade ¢
bunch your flowers in the field and do not at &
time place flowers on the ground since this ca
a source of damage and fungal infection.

Storage Conditions. The optimal temperatur
for storage of specialty Cut flowers is°B4to
3&F with a relative humidity of 75% to 95% t
minimize water loss. Itis importantto realize tf
individual species often have a more spec
preference for storage conditions. If you will
storing only one species, it would be pruden
check on that. However, if you will have a whg
cooler full of a wide variety of species, use t
parameters stated above.

aganitation. If you do nothing else to improve
ulour postharvest handling, do these two steps: 1)

wash your buckets with soap, water and a brush,
ngnd 2) rinse your buckets with bleach. For
ecteaning, use one part bleach to nine parts water,
Mising a 5.25% bleach (common household
veéseach). Remember that UNSANITARY
eRRACTICES CAN TOTALLY ELIMINATE
THE BENEFITS OF PURE WATER AND/OR
EXCELLENT PRESERVATIVES. Vaselife will
itbe reduced in direct proportion to the amount of
wathntamination in your buckets and water.
the
[Mgater Quality and Preservatives. There are
ndour necessities for hydrating and preserving
aggdutions: water, biocide, acidifier, and food. The
tHast three should be available in any commercial
aipreservative. The purer your water source, the
allyetter off your flowers will be; de-ionized water
tpeobably being the best. In general, if you don’t
redind drinking your water, your flowers won't
amdind either. But if you know that you have poor
\nyater, consider installing a demineralizer.
nbe One of the unseen enemies of postharvest
handling is bacteria. Bacteria clog the flower
stems, thereby shortening the vase life. Soitis a
egood idea to include a bactericide in your vase
solution. Here again, household bleach at 20-60
[qppm (parts per million), or roughly one tablespoon
ngter four gallons, is the most feasible (i.e. cheap
ifend readily available). Also, any time that water
bbecomes the least bit cloudy, discard it and get
t fresh water since cloudiness is an indication of
Dlbacteria and/or algae growth in the water. This
hetoudiness is quite common when using solution
containing sugar or commercial flower food.
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Keepin mindthat biocides retard the rapid growéhgas produced by ripening fruits and vegetables,
of bacteria but don’t kill them. Also remembevehicle exhausts, and cigarette smoke. The
thatabiocide such as bleach will rapidly disappgaiesence of ethylene produces rapid senescence
from solution and must be replenished regularlgr abscission of flowers with exposure to even
However, | have not been able to discover hawninute amounts of the gas. Silver thiosulfate
regularly. (STS) minimizes ethylene damage, and is highly
Acidity is another consideration foreffective forflowers that are sensitive to ethylene
postharvest handling. Flowers prefer an acidifgweet peas, carnations delphinium, snapdragon,
of pH 3.2to pH 3.5. Acidity increases vaselifebgtc.). Silver thiosulfate is generally pulsed into
allowing the hydrating solution to move uglowersfor1-12 hours (length oftime is dependent
through stems faster. Most commercijan the species). A drawback of STSis thatitis a
preservatives contain an acidifier, or you can useavy metal and must be disposed of according to
citric acid (Tech Grade citric acid powder). Theegulations, using a special recovery system that
amount of citric acid to use is determined by yoshould be available from wholesalers who supply
particular water (you gradually add more unt®$TS.
you bring the pH down to 3.5). Typical hard
waters take about 300 to 500 ppm citric acid. Summary. | have included a postharvest chart
Flower food (actually sugar) is anothenere with some vital information, for individual
componentin the questfor longer vaselife. It maypecies, Table 1. | have this chart hanging above
also increase flower size and allows flowetke sink where | fill (and wash!) my buckets. |
further up a spike to open. Sugar is particulartheck it before | start harvesting any new species
necessary with flowers that are in tight bud andsi¢ | know whether it needs preservative (some
will take a high concentration to actually opeactually do better without), what temperature the
buds (up to 20%). The best sugar concentratiormtater should be and other quirks that some species
use is very species-specific. Most preservativieave. This chart has been compiled over the past
contain 1.5t0 2.0% sugar. Thisis the upper linféw years using primarily ASCFG information
of what roses require but may be less than idead Allan Armitage’s book Specialty Cut
for many other flowers (such as lisianthus).| Flowers So almost none of this information is
original with me, but I did think it might be useful
Air Quality. The other major factor to consideto other growers to have it compiled into one
in postharvest handling is ethylene. Ethylenehandy reference.
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Table 1. The postharvest handling requirements of cut flowers.

Common Vase Life | Preserv-
Botanical Name Name Stage of Harvest (days) ative Comments
Achillea filipendula |Fern leaf yarrow |fully open flowers 7to 12
Aconitum Monkshood first 1 to 3 basal flowers 7to 10 STS |If cut too early, buds will not open. Plunge
carmichaelii open immediately into preservative. Flowers will
blacken if stored below 45°F.
Ageratum Blue flossflower |flowers just beginning to 7to 10 Yes |Condition overnight in warm water.
houstonianum open
Allium giganteum  |Giant onion 30% flowers open 14 Yes
Ammi majus False queen 80% of flowers open, but 5t0 8 If cut too early or too late, rapidly declines.
Anne's lace before pollen sheds
Anemone coronaria [Poppy anemone [buds begin to open 4106 STS
Antirrhinum majus [Snapdragon 50% flowers open 71010 STS |Condition overnight in hot (80 to 100°F) water.
Aquilegia hybrids |Columbine 50% flowers open 5 STS |Place stems deeply in cool (45 to 50°F) water.
Asclepias tuberosa |Butterfly weed |1/2 to 2/3 of flowers open 5t0 8 STS |Plungeinto cold water immediately; Flowers do not
open well after cutting.
Astilbe hybrids Astilbe 50% to 75% flowers open 5t08 STS |Place stemsin 130°F water, cool to room
temperature, then place in preservative
Baptisia australis  |False indigo 1/3 of flowers open 7 Condition overnight in cold water
Callistephus Annual aster 75% fully open flowers 7 to 10 Silver
chinensis nitrate
Campanula Peach |eaf 1 to 2 flowers open 710 10 STS |[Condition overnight in 100°F water
persicifolia bellflower
Celosia argentea Celosia flowers fully developed on Min. 7 Crested types last longer than plumose types
crested types; 90% to 100%
open on plume types
Centurea moschata |Sweet sultan flowers beginning to open 6to 10
Centranthus ruber  [Red valerian first flowers of 71010 Yes
inflorescence fully open
Cosmos bipinnatus |Lace cosmos petals are open, but not 5 Yes
flattened
Consolida ambigua |Larkspur 2 to 5 flowers open 6to8 STS |Overnight storage must be upright in water
Crocosmia spp. Crocosmia 50% flowers open 7to 10 STS  |Plunge immediately in hot water after cutting
Dahlia Dahlia immediately after fully 7 Yes |Remove lower leaves; condition as for astilbe
open
Delphinium hybrids [Delphinium 1/3 to 1/2 of flowers on 6to8 STS |Place in water immediately; condition overnight in
stem open cold water
Dianthus barbatus |Sweet William  [10% to 20% of flowersin 71010 STS
inflorescence are open
Digitalis purpurea |Foxglove 30% flowers open 5 Condition overnight in 100°F water
Echinacea purpurea|Purple when petals are expanding 7to0 10 STS
coneflower
Echinops ritro Globe thistle flowers 50% open 6to 12 Storage at 40°F intensifies color; condition
overnight in cold water
Eremurus Foxtail lily when lowest flowers are 7
open
Eryngium spp. Sea holly fully open flowers 10to 12 Storage at 40°F intensifies color
Euphorbia Snow on the bracts fully colored, but not 7 Use flame or boiling water treatment to check flow
marginata mountain yet fully open of milky white juice in stems
Eustoma Lisianthus one flower fully colored 10 to 15 Yes |Storein light to prevent fading; 4% to 10% sucrose
grandiflorum solution greatly enhances vase life.
Godetia spp. Satin flower when first flowers on stem 510 10 Yes |Does not ship well out of water; condition overnight

open
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Table 1. continued

Common Vase Life | Preserv-
Botanical Name Name Stage of Harvest (days) ative Comments
Gomphrena globosa |Globe amaranth [75% fully open 7 Condition overnight
Helianthus annuus | Sunflower amost completely open 7to 10 Yes |Strip off as much foliage as possible
Iris germanica Bearded iris colored buds 3
Lathyrus odoratus |Sweet pea last bud on stem is half STS
open
Lavendula Lavender 50% flower open for fresh; Condition overnight in warm water
75% flower open for dry
Liatris spicata Grayfeather 50% flowers open 7to0 12 Yes |Remove lower foliage prior to placing in water
Lilium spp. Lily colored buds 7to 14 STS |[STSfor Asiatics, not for Orientals
Limonium sinuatum [Annual statice |70% of flowers open 10to 14 Yes |Condition overnight in cold water
days
Lupinus Lupines 50% flowers open Condition overnight in cold water
Lysimachia Gooseneck flowers 1/3 to 1/2 open 12 Yes |Preservatives make major impact
clethroides loosestrife
Matthiola incana  |Stock 25% to 50% flowers open 71010 STS [Place in water immediately; Condition overnight in
very cold water
Monarda Bee bam 25% of blooms on stem are 5to7 Remove bottom leaves; Condition overnight in
50% open warm water
Nar cissus spp. Daffodil gooseneck stage 5to7 No  |Keep separate from other flowers for 24 hours
Nigella damascena |Love in the mist |flower fully colored, but 7to0 10 Yes |Condition overnight in warm water
not fully open
Ornithogalum Chincherinchee |colored buds 14+ No
thrysoides
Paeonia hybrids Peony when at least calyx is loose 10 Vase life cut in 1/2 if harvested open
(or one peta unfurled);
petal's showing true color
Phlox paniculata Summer phlox  [50% flowers open 5to7 Yes |Condition overnight in cold water
Physalis alkekengi |Chinese lantern [fruit fully colored 12 to 20
Physostegia Obedient plant |1 to 4 basal flowers open 6to 14 STS [Plunge into preservative in the field!
virginiana
Platycodon Ballon flower first flower on stem open, 5to7 Yes |Placein boiling water 1 minute, then condition in
grandiflorus but before pollen shatters warm water
Rudebeckia Coneflower open but centers tight 7to 10 Condition overnight in warm water; Remove foliage
Salvia leucantha Sdvia 3 to 4 basal flowers open 7 STS |Always keep in water; Condition overnight in warm
water
Scabiosa caucasica |Pincushion 50% flowers open 8to 12 STS [Condition overnight in cold water up to flower
flower heads
Tagetes Marigold 75% flowers open 7 to 10
Trachelium Throatwort 1/3 to 1/2 of flowers open 14 STS
caerulum
Tulipa spp. Tulip Flower fully colored, but 7to 10 Stems continue to grow for 24 hours after cutting;
not open Wrap bunches in wet newspaper; Condition
overnight in cold water almost to flower heads
\eronica longifolia [Veronica 50% open 7 STS |Placein preservative in field! Condition overnight
in warm water
\/er oni castrum Culver's root 1/3 of flowersin 7 Yes
virginicum inflorescence are open
Zinnia elegans Zinnia flowers fully open 7to 10 Yes |Plungeimmediately into cold water for overnight

conditioning

Notes:

Standard preservatives may be substituted (with lesser results) for STS.
When water temperatures are mentioned, these are initial conditioning temperatures before the water reaches room temperatures.
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Basics of Flower Drying

Todd J. Cavins
North Carolina State University

Dried cut flower production can providepressing can be very expensive or unsuitable for
unigue and rewarding opportunities to marketass dried flower production. Generally, flowers
and promote your flowers. “Dried” productiorwith small thick petals are easiestto dry. Examples
can be entered into with a few additions to yoare yarrow, celosia, amaranth, and statice. Several
current fresh flower production methods. Thespecies that are recommended as starters for
simple additions can provide a new outlet fdlower drying are listed in Table 1.
flower sales and a new customer base.

Besides flowers, many other plant products

When deciding whether or not to producean easily be added to a dried cut selection.
dried flowers, several things must first b®rnamental grasses, grains, acorns, nuts, gourds,
considered. One and twigs can be easily
consideration is consumer harvested with very little
demand. Isthere a marke /’ production effort and
for dried cuts, have /) prepared for marketing

customers been requestin/
dried cuts, or have you
noticed that dried cuts are
not readily available at
various retail locations? If
the later is the situation,
this may be a good

as dried products. Many
times, these dried

products need no special
drying procedures. Pine
cones and nuts such as
pecans, can simply be
picked up after they have

opportunity to provide fallen from the trees.
consumers with the=—7/ Ornamental grasses are
increases variety offered by&..> ] usually fast growers that
dried cuts. require little to no
production maintenance and dry easily without
Another consideration should be the goal etaborate drying facilities.
dried cut production. Dried cutflower production
may provide an extended season for flower sales. Various methods for drying exist and choosing
If dried cuts are of interest to you, this markeihe method that best meets your needs depends
niche can be entered into with little capitadn the quantity of flowers being dried, the species
investment. However, remember that dried c(dr type) of flowers being dried, budget, and
flower production is labor intensive and timevailable space. The mostexpensive and elaborate
consuming. Therefore, financial analysis|afrying method is freeze-drying. This method us
production cost and sales is important. used by dried flower specialist for delicate species
which have large thin petals.
Almost ‘any’ flower can be dried. However,
some methods of drying such as freeze-drying or For most growers who are just starting dried
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flower production, forced air drying is th{Table 1. Starter list of annuals, perennials,

best option for alow cost, high volume dryirland other plant material that can be used for
method. Any structure that does not allddried cut flower production.

light penetration, allows adequate annuals Bachelor's Button (Centaurea cyanus)
circulation and temperature control, and has Celosia (Celosia cristata)

low humidity can be adapted for drying Globe Amaranth (Gomphrena globosa)
flowers. Attics, garages, storage sheds, and L arkspur (Consolida ambigua)

Safflower (Carthamus tinctorius)

barns all have potential as flower drying Statice (Limonium sinuatum)

facilities. Strawflower (Helichrysum bracteatum)
Perennials Blazing Star (Liatris spp.)
Air circulation, temperature, and humidity Globe Thistle (Echinops ritro)
are crucial factors in determining how quick|y German Statice (Goniolimon tatarieum)

and consistently flowers will dry. The drying \S(:'(;\i‘/‘”(axgﬁ{ | I(;”S‘SS')“'“ latifolium)

room humidity must be low enough to allo ther plant | Acoms
the moisture in the flower to evaporate. WalRyierials Barley

temperatures can speed this process and air Burning Bush (Euonymus alata)
circulation ensures that the drying process is Corkscrew Willow
uniform. Darkness, although not as importgnt Flax
to the actual drying, is important to kegp fﬂ?luords
flowers from fading and loosing color. Nuts
However, fading may be desirable in grains Oats
and grasses to enhance the golden color. Rice
Rye
In order to produce a quality dried cut, yqu ﬁ;%g;m

must first have a quality fresh flower. Propet
pest and disease management as well as
nutrition is just as important for dried cuts asitis Once a flower is harvested, it should be
for fresh cuts in maintaining high plant quality.| Iplaced immediately into water until the drying
you use unsold fresh flowers for drying, ensuprocess has begun. The drying process should
that the flowers are still in good condition priortbegin as soon as possible (within 24 hrs.) To
starting the drying process. Although dried cupsepare the flower for drying, clean dust, debris,
may be an outlet for unsold fresh flowers, trend insects from the flower and remove the
finished dried product will directly reflect thefoliage. It is important to do this before drying
initial quality of the fresh flower. because the flower will be too brittle to clean
after it has dried. If using dyes, these should also
Harvesting at the proper time ensures propgee applied before drying. Many dyes are mixed
flower drying. If a flower is harvested too earlyinto a water solution that is taken up by the plant,
then the petals may not have full color or thae quicker plants are putinto the dye solution the
flower may fall apart when itis dried. If a flowebetter chance for rapid, uniform uptake.
is harvest too late, then the flower color may fade
or fall apart. A good rule of thumb is to harvest Once the flowers have been prepared, the
the flowers at the same time you would for a freskems should be bunched. Bunch size is very
cut (maybe even alittle earlier). Many books anmportant depending on species being dried and
available with recommendations for harvestindrying environment. Fewer flowers per bunch
times (Armitage,1993; Dole and Wilkins, 1999)promotes rapid drying, but involves more labor
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and drying space. If too few flowers per bundnansport containers should also protect the dried
are used, it wastes time and space. Too matgms from dust, moisture, and pests.
flowers per bunch may not allow flowers to dry
uniformly. A helpful hint is to dry the bunches Pricing dried flowersis very important. Dried
with the number of flowers per bunch in whiclkeuts require more labor, more time, and more
they will be sold. effort than fresh cuts. In addition to seed and
other production cost, drying expenses,
After bunching, stems should be hung upsigeeservatives, and cost of shipping containers
down. This helpsto keep stems straight. Bunchraast be considered. Therefore, cost per stem
should be spaced so that sufficient air circulati@mould be higher in order to profit from sales.
will expedite drying. There are a few flowers
with thick sturdy stems that can be dried upright, Dried cut flower production can be a timely
but this can take up extra space and damaggecess, however with careful planning this can
flowers if they are not supported well. be a rewarding aspect of the cut flower business.
Specific production methods will vary from
Drying time is dependent on species, bungnower to grower. The only sure way to ensure
size, and drying environment. Most species wgliccess is to experiment with your unique
take 2 to 3weeks, but some may take 4 to 8 weet@nditions.
To determine how long flowers need to dry, they
can be tested for “crispness”. Gently squeeze fReferences and Sources
base of the flower (where flower meets the st rhf)T;itageyé- 13933%%36\“)/ Cut Flower/arsity/Timber
to determine if the flower is dry. Once flowers "'€sS, Fortiand OR.
have dried, a commercial spra);/ fixative or clear 1Skl L. 1997. The Flower Farmer An Organic
. ! . . ) Grower’s Guide to Raising and Selling Cut Flowers.
acrylic spray can be applied if desired. Chelsea Green Publishing Company, White River
Junction, VT.
Storage and transporting the dried cuts Psle,J.M. and H.F. Wilkins. 1999. Floriculture Principles
veryimportant. Alotoftime and money has been and Species. Prentice Hall, Uppgr Saddle River, NJ.
. . . Koch, R. Preserving flowers and foliage with glycols and
!nveSted up to this point, bL_Jt r_nay become wa t_erDyes: a manual for the commercial producer.
if flowers are destroyed while in storage or transit. 303 ¢44.3763
The type of storage system used should btvens, A.B. 1997. Field Grown Cut Flowers A Practical
influenced by the market channel. It will save Guide and Sourcebook. Avatar's World, Edgerton, WI.
time and money if stems can be stored, transported,
and possibly sold in the same container. [Pdfebsites
example, if the dried stems will be transported lwyww.ksu.edu

be shipped with a parcel service it may |be
necessary to box the stems with extra support to

protectthem from shipping hazards. The storadfgpge from: Harvest Systems Ext. Bull., Kansans State
Univ.
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Cut Flower Insect and Mite Pests

James Baker
Extension Entomologist
North Carolina State University

Unusual plant problems, including problemeasps, lady beetles, syrphid fly maggots,
caused by insects and mites, can be submittedatewings and other predaceous insects feed on
the North Carolina State University Plant Diseasg@hids so that aphid populations often decrease
and Insect Clinic. This service is free to thosapidly. These predators sometimes
residents of North Carolina who submit theenter greenhouses. Outside, apt™/__
samples through their local county Extensigmopulations are sometime -
Centers. Otherwise, there is a charge of $5.00 étevastated byCephalosporium /&: - :
each sample ($25.00 per out-of-state samplicanii, afungus thatinfects aphid ‘
Directions on accessing the Clinic and prepariag a sort of super-athlete’s foot
samples for submission are found on the Platisease. It is often too dry in greenhouses for that
Disease and Insect Clinic web site at httpfiingustowork well, althougBeauveria bassiana
www.ces.ncsu.edu/depts/ent/clinic/. Additionas labeled for aphid control on greenhouse
information on cut flower insect and mite pest¥namentals (as Botanigard ES and Naturalis-
can be found innsect and Related Pests oD). Because ornamental plants are somewhat
Flowers and Foliage Plantsa North Caroling sensitive to pesticides, they should be watered
Cooperative Extension Service publication fourttioroughly before they are sprayed and treated
on the web site, http://ipmwww.ncsu.eduarly in the morning or late in the evening so that
INSECT_ID/AG136/ncstate.html. Th2000 | the pesticide residue is dry before the plants are
North Carolina Agricultural Chemicals Manualexposed to direct sunlight. | recommend one of
lists pesticides such as insecticides, miticidabge insecticidal soaps or horticultural oils for
plant growth regulators, and herbicides labeledntrol of aphids on outdoor crops to minimize
for floricultural use. It is also found on the worldlamage to predator populations. Marathon is
wide web at http://ipmwww.ncsu.edu/agchenalso effective for aphid suppression on cut flowers.
agchem.html Copies of these publications can be
purchased for $10.00 and $18.00, respectiveMelon aphidsare smallerthan most other aphids.
from Communication Services, Box 7603, NCSUhe winged adults are about 1.25 mm long, soft
Raleigh, NC 27695-7603. bodied and yellow to dark green with a black
head and thorax. The wings are held rooflike over
the abdomen at rest. Wingless adults tend to be
1.0to 1.5 mm long, uniform in color, and yellow
Aphid populations increase dramatically becausedark green. The melon aphid feeds upon many
they reproduce parthenogenetically, and becaimxst plants. It spends the winter on weed hosts
in warm weather they migrate even intand on cold-tolerant plants probably both as
greenhouses. In the fall and early spring, aphiagmphs and adult females in the south. During
may thrive outdoors because predators ameérm periods of winter, they start feeding until
parasites are less active. Inwarm weather, parasittd weather inactivates them again. In the spring

\—

Aphids
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the adults move to new hosts and start feediogerwinter as pests in greenhouses. Winged
and rapidly reproducing. In greenhouses tiiemales produce four to eight young aphids per
aphids feed and reproduce throughout the wintday. Within about a week the new nymphs mature
Melon aphids commonly start out on one plamito wingless females that begin to bear young.
and spread out from that point. In spring, winge&dne aphid on a plantin a short time may build the
forms usually infest new plants produce livpopulation up to hundreds of individuals. As the
nymphs. In about a week the new nymphs matykant becomes crowded, more and more of the
into wingless females that begin to bear youngafifspring develop into winged females that
their own. As the plant becomes crowded, mongigrate to other plants. Infested plants in the
and more of the offspring develop into wingedreenhouse should be sprayed thoroughly when
females that in turn migrate to other plants aphids are first noticed. On outdoor plantings,
begin new infestations. Syrphid fly maggots antatural enemies usually control minor
ladybird beetles and their larvae feed upon meloriestations. Fortunately, the chrysanthemum
aphidsAphidiuswasps parasitize the aphids, araphid is not particularly resistant to pesticides.
ants feed on the honeydew excreted by feediAdditionalinformation on chrysanthemum aphids
aphids. Because the winged forms are 2 to &&n be found in Insect and Related Pests of
times more resistant to organophosphafdowers and Foliage Plants, a North Carolina
pesticides than are wingless forms, infested plaftsoperative Extension Service publication found
in the greenhouse should be sprayed thorougbly the web site, http://ipmwww.ncsu.edu/
when aphids are first noticed. Wingless form8ISECT_ID/AG136/ncstate.html

usually predominate in low aphid populations.

On outdoor ornamentals, natural enemies mBgetles

control minor infestations.

Blister beetlesare fascinating insects on several
Chrysanthemum aphids are from East Asia, accounts. The beetles contain an urticating
and chrysanthemum is the only known host|/fchemical (cantharidin) in their blood that causes
this aphid in North America. Winged adults argreat watery blisters when crushed against the
up to 3/16-inch long; soft bodied; and darlskin. If alfalfa is mown with blister beetles in it,
shining mahogany brown. Due to their dark colahe resulting hay may be toxic to horses even
they were once called “blackflies.” Winglessnonths afterward if they eat the dried blister
adults are only 1/16 inch long. Small, blaclkeetles. A species of blister beetle

sturdy cornicles are found on the end of the bodigat occurs in Europe is dried anit
Nymphs resemble smaller versions of the adtilhely ground for pharmaceutical use
wingless aphids. Nymphs have a dull, brick rexs a diuretic and a blistering agen
bodies with relatively long legs and antenna€&hat species is called the Spanish fl*" ¢
and short, dark cornicles. The outer two-thirds 8everal species of blister beetles a/
the legs and antennae are dark. Tlgarden pestsin North Carolinawhere
chrysanthemum aphid feeds by piercing the plahey feed on solanaceous vegetables and on certain
to suck out sap. They feed on the new growtnnamentals. Sevin gives adequate control. Even
causing distorted growth and honeydew. Casbre fascinating are the immature blister beetles
skins stick in the honeydew and sooty molds m#éyat develop first as tiny, swift larvae that search
grow on the honeydew turning the leaves awdt grasshopper egg cases and dig down to them.
stems black. Chrysanthemum aphids can transitiiten the blister beetle larvae develop into more
chrysanthemum vein mottle virus antypical grubs that consume the grasshopper eggs
chrysanthemum virus B. Chrysanthemum aphifts food. The larvae then pupate and some time

|
L
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later a new generation of blister beetles emergésahoppers overwinter as eggs laid from August
It is fascinating that larvae can be beneficial atidrough September. Nymphs emerge in early
adults so obnoxious. Dry summers are favoratdpring and feed on undersides of leaves. Nymphs
for grasshopper developmentthat can cause blisesrd and develop from 11 to 35 days
beetles to become more abundant later. In ydgfore maturing into adults. Adult
office should be a copy of Ornamentals and Tutéahoppers live 1 to 3 months. E
Insect Note No. 24 on beetles and their contréémale lays about 100 eggs that ai” g
inserted into the stems or leave: /
Japanese beetlesvere first discovered in theThere are at least 5 generations per
United Statesin 1916 in New Jersey. Theyreacheshr in North Carolina. Typically, garden
North Carolina in 1932. Large-scale use| dieahopper infestations are sporadic so that one
Japanese beetle traps can suppress Japanese laggtieation of a pesticide may bring months or
populations up to 30% if a large enough areayisars of relief. Mavrik, Malathion, Sevin, or
trapped (perhaps a whole neighborhood). BDrthene should give adequate control of
Dan Potter at the University of Kentucky, haeahoppers.

shown that in a specific yard, it is worse to have

a trap than not. The problem is the traps arelseaffooted bugsare so-called because part of
much better at attracting the beetles than actualtg hind leg is flat and more or less resembles a
catching them that you wind up with more beetlésaf. These bugs are 1/2 to 3/4 inch long, and they
near the trap than in the trap. This is especiafiften have a noticeable white line across the
true if the bags are not emptied regularly. Onback. Leaffooted bugs are plant feeders and are
the beetles begin to rot in the bag, the ammoisiametimes common pests in the vegetable garden,
repels the beetles from the immediate vicinity diut they also kill back the tips of roses and ruin
the trap. However, the bait keeps on “calling” thbe seeds of sunflowers. Leaffooted bugs also
beetles for a much greater distance than|te®d on and ruin pecan nuts and
ammoniarepels them. The netresultis far greatieey damage peaches and plum
plant damage than would have been the casé @affooted bugs even feed ir
the absence of the trap. The traps should jfneecones where they weaken ¢
placed away from plants that are to be protectekstroy developing seeds. Th
Sevin and other pesticides are labeled for Japaneggs are laid end to end in
beetles and will do a good job of controlling themmall, golden-brown line of
as long as the residue remains on the plantaBout 20 on twigs or along a leaf vein. The
problem with Sevin is that honey bees gather thgmphs resemble adults except that nymphs are
residue like pollen and carry it back to the hive maller, and they do not have wings. Also, the
feedtheirlarvae. | recommendthatfolks NOTtlyind legs of nymphs are slender. Several
to control Japanese beetles on flowers. generations occur each year in North Carolina.
Leaffooted bugs are susceptible to pesticides
such as Sevin, Orthene, Malathion, Talstar,
Tempo 2, Mavrik, Dylox, pyrethrin, and
Garden fleahoppersare small plant bugs thatresmethrin.

feed on various garden plants. Fleahoppers cause

pale spots on the upper leaf surface, and thegterpillars

leave spots of excrement on the lower surface.

Fleahoppers cause pale specks. Heavily infes@dtworms are dull-colored, fat, smooth
leaves drop from plants prematurely. Gardexaterpillars that become almost 2 inches long

Bugs

27



Southeast Outdoor Cut Flower Manual

when fully grown. If disturbed, the larvae usuallg fairly predictable pest of cabbage and because
curl into a C-shaped ball. Cutworms moths atke caterpillar is an inchworm that loops as it
stocky with the forewings are dark and mottled drings the hind end up to move about. Cabbage
streaked; the hind wings are lightly colored arldopers pupate in a gauzy, transparent cocoon on
not marked. Besides field and vegetable cropke plant (not in the soil the way many other
some of the plants attacked by cutworms acaterpillars do). The adultis a dark, mottled moth
aster, carnation, chrysanthemum, dahliwjth a conspicuous, silvery figure 8 on each
gladiolus, marigold, nasturtium, pansy, rosérewing. | do not think that the cabbage looper
violet, and zinnia. Many cutworms prefer wilteds particularly resistant to pesticides so Sevin,
plant material and cut the plants a night ahed&arthene or some other contact insecticide should
Stems are chewed off near the soil. Songeve adequate control on ornamentals.
cutworms climb the host and feed on unopened

buds. Cutworms feed on the stems and leaveCairn earworms vary from pale green to dark
young plants and often cut them off near the sbilown, with alternating light and dark longitudinal
line, hence their common name. Although thestripes, generally brown or orange, running the
are many important species of cutworms, |tihength of the body. The head is dark yellow or
black, granulate and variegated cutworms|amddish orange. Newly hatched larvae are about
particularly destructive to flowers. Each cutworri.6 mm long and yellowish white with dark head
differs slightly from the others in details of hahitsapsules. Full-grown larvae are almost 2 inches
and appearance, but their life histories jaleng. Corn earworm moths vary in color and
generally similar. Adults and larvae are nocturnalarkings, but the forewings are usually light
and hide during the day, but become active gallow or yellowish brown, with dark irregular
cloudy days. The overwintering forms pfines and a dark area near the tip. The hind wings,
cutworms occur in the soil either as pupae osually partially covered by the forewings, are
mature larvae. In the spring, the hibernatinghite withirregular dark markings near the border.
larvae pupate. Adults begin to appear in |tfée eyes of the moths are green. Corn earworms
middle of March. Females deposit eggs singly teed on a wide variety of plant species. Ageratum,
in clusters, and each female can lay as manycasnations, chrysanthemums, and roses are
500 eggs. Under optimum conditions, the eggsverely injured by the corn earworm in
hatch in 3 to 5 days, and the larvae develop|iruBscreened greenhouses. Additional hosts include
to 4 weeks passing through 6 instars. Pupamaranth, canna, cleome, dahlia, geranium,
mature in 2 weeks during the summer and gkadiolus, hibiscus, lathyrus, lupine, mint,
many as 9 weeks in the fall. Some of the cutwarmmorning glory, nasturtium, phlox, poppy, and
can produce as many as four generations eacinflower. Corn earworms feed on all exposed
year in the southeastern United States. Motplant parts particularly the buds and flowers.
which fly into greenhouses and deposit egdsafestations on flowering plants are more likely
Often eggs, larvae, and pupae gain entry imthe fall after many of the field crops and weeds
contaminated soil or on infested plants brougate unattractive, unsuitable, or unavailable for
into the greenhouse. Cutworms can be founabths. Moths beginto emerge from overwintering
throughout the year in the greenhouse oncesites in early May and are most active at night.
population is established there. Females may lay 450 to 2,000 eggs singly on host
plants. Eggs are laid on open foliage, but are
Cabbage loopersfeed on geraniums, mumsusually densest on younger leaves. Eggs hatch in
kalanchoes, and almost every other ornameriaio 5 days. The larval stage lasts about 2 to 3
plant! Itis called the cabbage looper because itneeks and has five or six instars. Smaller larvae
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tend to occur in new, still-rolled foliage, where
larger larvae tend to feed on open leaves.
stages tend to feed on flowers, tender new le¢
and fruit. Late-stage larvae tunnel 2 to 6 inc
into the soil and pupate. The pupal stage I
about 2 to 3 weeks. Moths then emerge from
soil. Duration from egg to adult emergence is
8 weeks under field conditions. Corn earwor
have several generations each year. Adeq

asuropean Corn Borer - Although best known
Al§ a pest of corn, this worm has been found boring
avet® more than 200 different plants including
hekrysanthemums, asters, cosmos, dahlia, gladioli,
abisllyhocks, roses,
thmnia and some
bimgetables as- .l
meell. The adult is
uateellowish brown

e N
ARG

screening of window and open areas, as wellasut moth. Females lay up to 400 eggs in flat
proper sealing of door edges can reduce damaggsses on the underside of host plant leaves.
by corn earworms in a greenhouse. Use of natukébths first appear in late spring. There may be 3
enemies (e.g.,Jrichogrammawasps and generations per year. The eggs resemble tiny fish
predatory insects) may help to reduce infestatispales in shape and arrangement. The worms
by corn earworm. Chemical insecticides providetch and feed on the surface of leaves for a few

adequate control of corn earworm.

Diamondback Moth - The diamondback mot
caterpillars feed almost exclusively on cole cr¢
such as broccoli, ornamental
cabbage, and ornamentalka'- _ -

in the garden and in¥ """
commercial greenhouses.

The caterpillars are also pests of alysst
candytuft, watercress, and stocks. In additi
diamondback moth caterpillars feed on so
weeds such as mouse-ear cress, Whitlow
grass, shepherd’s purse, and spring cress
that may be growing under the benches
just outside the greenhouses. If the mot
are a problem but caterpillars have n
been noticed on the greenhouse crops
may be that a vigorous weed contru
program should be instituted. The
diamondback moth has acquired resistanc
many kinds of pesticides including some of 1
Bacillus thuringiensis(Dipel or Thuricide)
pesticides that are labeled for cabbage. Additic
information on the diamondback moth can
found in Insect and Related Pests of Vegetak
a North Carolina Cooperative Extension Serv
publication found on the web site,
http://ipmwww.ncsu.edu/AG295/html/
index.htm.

M T,
O Y

2

days, but as the borers mature, they bore into the
host plant stalk to
hfeed. European
DEHIN borer §
caterpillars are
cannibalistic. This
explains why only
one or two borers
Jrare found in a pot
oof mums even though the moth laid dozens of
neggs. The best pesticides recommendation we
can give is a spray with a pyrethroid such as
Talstar, Mavrik, or Tempo 2 every month or so.
After the borers are in the stalk, it is essentially
too late, although a desperation spray of Dursban
(DuraGuard) could be tried. This pest overwinters
inside the stalks, so destroying the stalks of corn,
dahlia, mums and weeds in the area will help to
suppress next season’s population. Additional
eimdormation on the European corn borer can be
[Hfeund in Insect and Related Pests of Flowers and
Foliage Plants, a North Carolina Cooperative
piattension Service publication found on the web
wte, http://ipmwww.ncsu.edu/INSECT _ID/
DlAs;136/ncstate.html.
ice
Imported Cabbageworm - The imported
cabbageworm has spread throughout the U.S.
after its introduction into Canada from Europe.
The imported cabbagewormis the immature stage
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of a white butterfly that has a black area near ths pyrethroids (Astro, Attain, Decathlon, Talstar),
tip of each forewing and a small black spot onftikuraGuard, Knox-Out, and pyrethrin aerosols.
front edge of each hind wing. Female butterfli€dome insect growth regulators are labeled, too:
have two black spots onAdept, Enstar, Precision,
eachforewing; males havePreclude. In your office should
only one. The female has @e an insect note on the biolog
wingspan of about 2and control of fungus gnats
inches; the maleis slightly(Ornamentals and Turf Insec
smaller. Females attachinformation Note 29). This note
endwise to the leaf surface pale yellow, bullets also found on the web at the following site:
shaped eggs, about 1 mm long. From the edgsp://www.ces.ncsu.edu/depts/ent/notes/
hatch velvety green caterpillars that have a fa@rnamentals_and_Turf/flower_contents/
yellow stripe down the back and a row of fairdrn_t29/not29.htmi

yellow spots on each side. The caterpillars grow

to just over an inch long. They then molt into beafminer flies have a number of parasites, and
sharply-angled pupa stage called the chrysaliseir populations often collapse if no pesticides
that is gray, green, or brown and about 7/8 inelne applied. However, clients may wish to treat
long and is attached to the lower leaf surface by the leafminers rather than wait to let Nature
a silken loop. Imported cabbageworms atake her course. There are four excellent
commonly found on the undersides of leavessecticides onthe marketfor commercial growers
Young caterpillars feed superficially, leaving the use for leafminer control on chrysanthemumes:
upper surface intact. Larger worms even bofeid, Citation, Conserve, and Marathon. Avid is
into the center of the heads of edible cultivaesgreat miticide for herbaceous plants but not so
leaving masses of wet, greenish-bro od for woody plants. Avid also controls thrips
excrement. Astro, Decathlon, Knox-Oualthough Avid is not labeled for thrips. Avid is an
(diazinon), Mavrik, Talstar, and other pesticidemmulsifiable concentrate but is very safe for
labeled for greenhouse use should give adequateamentals. It will take two or three applications
control. There is additional information on thef either insecticide to completely control the
biology of imported cabbageworms in AG-295opulation. Citation is specific for leafminer flies
Insect and Related Pests of Vegetable found amd no other insects. It is available as a wettable
the web at http://ipmwww.ncsu.edu/AG295/htmowder. Avid is labeled for leafminers and spider
mites. Conserve is labeled for some beetles,
many caterpillars, thrips and other pests. Marathon
is applied to the surface of the growing medium
Fungus gnatsare native insects theimmatures @&nd translocated up systemically to control
which sometimes cause problems on ornamenrtdfminers, aphids, whiteflies and other sucking
plants. The immatures of fungus gnats are timyests (except mites). Also, Orthene will control
slender maggots that feed on fungi in the soilamibst species of leafminers that infest
sometimes on the roots of plants as well. Oohrysanthemums. Orthene is readily available in
happy thought about fungus gnats is that they anany garden shops and plant centers.

not particularly

resistant  to %;\:\)
pesticides. At

least some of the neem seed extract pesticideslaafhoppers are abundant insects and North
labeled for fungus gnats (Azatin, Triact) as weCarolina has many species of leafhoppers, and

Flies

Leafhoppers
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leafhoppers are sometimes quite abundant. Asigdesaleable. Broad mites are so small that they are
from their direct damage to ornamental plantgirtually invisible on the host plants even with a
leafhoppers are alsoimportant because of diseagasd hand lens. Also, the mites tend to crowd
they transmit to shade trees, fruit trees, vines|antb the crevices and buds and feed on the growing
even grasses! Aster yellows is sometimes seeinips. Their toxic saliva causes the twisted,
stunted, yellowed marigolds, China aster aimdrdened and distorted growth in the terminal of
other composites as well as numerous kindstbe plant. The effects of their feeding may persist
bedding plants. According to Dr. Tom Creswelbng after the mites have been eradicated. We
inthe NCSU Plant Disease and Insect Clinic, Tlearrently recommend Avid, Kelthane, Sanmite,

disease is caused by a phytoplasma (similar|td@star, Thiodan, or Topcide for control of

mycoplasma) and is spread from plant to plan
leaf-hopper insects. There is no practical con
for infected plants and they should be destroy
Unfortunately, except for a few real
distinctive kinds of leafhoppers, the rest can
quite difficult to
identify to
species. On most
ofthe sampleswe
receive,
leafhoppers are represented only by their inj
(the tiny chlorotic spots) because Leafhopp
are skittish and agile. They often jump from plz
samples as the samples are cut. Naturalis-
naturally occurring parasitic fungus, is labe
for leafhopper control. The active ingredient

byclamen mites and broad mites. Of these
tnoésticides, only Avid is translaminar to any real
atbgree. Ornamentals and Turf Insect Note No. 28
yexplains a little more about the biology and
lwentrol of broad mites. Found on the World Wide
Web atttp://www.ces.ncsu.edu/depts/ent/notes/
Ornamentals_and Turf/flower contents/
orn_t28/not28.html. Insect and Related Pests of
Flowers and Foliage Plants, a North Carolina
Cooperative Extension publication, is found at
utlye following web sitéhttp://ipmwww.ncsu.edu/
eSSECT ID/AG136/mite3.html
ant
Chase spider mitesare tiny, flat orange to red
eahites with black spot®entamerismusiites are
iBlongate and orangdérevipalpus mites are

Beauveria bassiana fungus that only infectsstrongly textured on top. Tenuipalpus mites are
insects. Neem olil extract, Triact, is also labeldatoad in the middle and narrow behind. False
as are soap and pyrethrins. Orthene is angtbpider mites may explain partly why these plants
choice for leafhopper control as it is somewhatere declining. With their microscopic, needlelike

systemic, it is effective as a contact insectici
and itisrelatively safe for people to use. Howe
because leafhoppers migrate readily from pl
to place, it is almost impossible to get long-te
control without lots of spraying!

Mites

Broad mites and cyclamen mites infest
numerous herbaceous and woody plants
greenhouses and outside (African viole
ageratum, azaleas, begonias, gerberas, gloxi
lantana, marigolds, snapdragons, verbena, zir
etc.). Infested plants usually cease blooming
become stunted and eventually gnarled and to

3

demouthparts, false spider mites puncture the host
vgriant and suck out the juices. This causes a pale
aspot that may later turn brown. Infested shrubs
rglowly turn reddish-brown. This damage
resembles that of spider mites but the onset of
symptoms is much slower. False spider mite eggs
are red and cylindrical. Dursban, Joust and some
other pesticides are labeled for “mites.” These
should all give adequate control. Ornamentals
and Turf Insect Information Note 47 explains
tsome of the biology and control of false spider
nrages. This note is found at the following web
rsde: http://www.ces.ncsu.edu/depts/ent/notes/
aBdnamentals and Turf/flower contents/
taltyn t47/mnot47.html

1
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Spider mitesare tiny arthropods that insert th
tiny, scissor-like mouthpartsinto leaves and p
and cause tiny yellowish spots to form as t
suck outthe contents of the plant cells. Predac
mites and small lady beetles feed on spider
and parasitic fungi infect these mites, especi
in humid weather. Hot, dry weather appare
inhibits the parasitic fungi and speeds up the
cycle of the spider mites. When spider mi
starve, they jump into the air any time a bre
comes along (aerial dispersal). They can lan
the clothing of folks going into greenhouses
can be brushed accidentally onto orname
plants.

Plants that have wilted slightly are mu
more susceptible to pesticide injury than tur
plants. Also, plants are much more likely to
burned if pesticides are applied during midd
Watering plants can help control spider mi
because higher relative humidity encoura
parasitic fungi. Because spider mites are tiny
relatively fragile, they can be dislodged frg
ornamental plants by hosing the plants dag
with an ordinary garden hose. Many of the m
will be dislodged and will drown. There is
problem with this: if the
plant is tender, the strear.
of water may bruise or bre
it. Horticultural oils and;
soaps are moderately tox;
to spider mites. Oils an
soaps are acceptable even
to organic growers and they are relatively safe
humans. Soaps and oils have virtually no resic
activity so both pesticides must be applied twe
three times for complete control (about 5 day
between sprays). The old standby, Kelthane,
works if it is available. Avid is now labeled fc
spider mites in greenhouses and it is safe
ornamentals of all kinds.

Slugs

Slugsare often attracted to odoriferous blossa
and to succulent leaves. They appear to b

isensitive in their sense of smell as humans are. Of
talse baits that are used for slug control,
eyetaldehyde is the most commonly used.
ODsadline” isthe longest lasting and most resistant
itesweathering of the metaldehyde formulations
Hgcording to
thesearch _
litmne by Dr.
ddike Parrella
ae the
Oniversity of California. Ornamentals and Turf
ndsect Information Note No. 22 give some
tadditional information on slugs and their
management. This note is also found at the
following web site: http://www.ces.ncsu.edu/
dlepts/ent/notes/Ornamentals_and_Turf/
biower_contents/orn_t22/not22.html
ay.
erhrips
ges
awkestern flower thrips have acquired resistance
no a variety of pesticides and have become a
vadouble threat to ornamental plants because they
tedso transmit impatiens necrotic spot virus and
domato spotted wilt virus. The western flower
thrips can overwinter successfully in North
Carolinaaswell as areas further south. One threat
to greenhouse plants is that western flower thrips
in South Carolina and Georgia may pick up
tomato spotted wilt virus there and then blow into
North Carolina and be sucked into greenhouses
where they can then spread the virus among
feusceptible crops. Another threat is that western
Jdkiwer thrips may blow into greenhouses and get
established (because of its great
spesticide resistance). Later a plantw \?
stitipatiens necrotic spot virus may |
ptbrought in, and the virus acquired t A
farmature western flower thrips. The
spread through the rest of the range
the new, infected adults.

Conserve is the most effectiv
pesticide for western flower thrips
nmsanagementthatis currently labeled. DowElanco
eissoncerned about resistance, andibeymmend
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applying Conserve only once per 13-week crop. lfappearance, photosynthesis, and other physiological
more applications are necessary to suppress westdumctions of the plant. Development from egg
flower thrips, then Avid can be used as well. Avid alsadeposition to adult emergence varies from 16 to 38
controls spider mites, broad mites and leafminersdays. Females lay 80 to 100 eggs. There have been
Duraguard (a microencapsulated formulation| ofreports (in Israel) that repeated applications of
Dursban from Whitmire that is less phytotoxic thaninsecticides have produced a highly fecund (300
the older Dursban formulations). Chlorpyrifos |is eggs/females) strain of silverleaf whitefly. Females
somewhat effective for western flower thrips live about two weeks. Control of silverleaf whiteflies
management. In addition, Mesurol WP from Gowans difficult because the eggs and older immature
Company is labeled for aphids, mites, slugs and shaiferms are resistant to many aerosol and insecticide
in the greenhouse and entomologists report that gprays (in addition, the adults are extremely resistant
works well. todry pesticide residue). For good control with sprays,
Growers should consider rotating amongthe pesticide mixture must be directed to the lower
chemical groups of pesticides, and monitoring witheaf surface where all stages of the whiteflies naturally
sticky cards. Screening could be another helpful toobccur. Neem seed extract is not as acutely toxic as
Ornamentals and Turf Insect Information Note |72some of the synthetic pesticides, but has the advantage
gives some additional information on the westerrof being toxic to young nymphs, inhibiting growth
flower thrips. http://www.ces.ncsu.edu/depts/entiand development of older nymphs,
notes/Ornamentals_and_Turf/flower_contentsand reducing oviposition by adults
ort072e/ort072e.htm There is also an Ornamental§o cleanup a heavy infestation o
and Turf Insect Information note on screening. http:ivhiteflies, | recommend using soap
/www.ces.ncsu.edu/depts/ent/notes/oil, or Tame+Orthene 75S severe
Ornamentals_and_Turf/ production_contentstimes at relatively close intervals.

104.html Since Marathon has been labele
for whiteflies (aphids, mealybugs,
Whiteflies and leaf-feeding thrips), growers

also have a systemic pesticide for

greenhouse ornamentals. If the population has many
mature fourth instars (the pupae), new adults will
continue to appear for a week or two in spite of the

?s'pray applications. The silverleaf whitefly is resistant
0 resmethrin (PT 1200), Temik, sumithrin, oxamyl

body. Hence, the silverleaf whitefly appears m relOG’ malat_hlon, MetasystoxR, f”“.‘d Mavrik. In our
emonstrations, Talstar, Insecticidal Soap, Enstar,

slender than other common whiteflies. Eggs argI d Tame + Orthene have workell for whitefly

inserted on end in the undersides of new leaves. Ti?%]ntrol Marathon 1% aranular also gives aood control
mature nymphs are about half as long as adults ar%. ' °9 givesg '
rnamentals and Turf Insect Information Note 83

l(;lry rrnnzgsnaoapﬁ:\: eglgzisril etso. O'Ipr? slgiggug\gfr?hags ives a little more information on this pest. It is found
stage) is plump, somewhat darker yellow and opaqu '?tth.cs}lweb at du/depts/ent/notes/
Host plants include alfalfa, beans, citrus, cole cr pSOrnpa'm(:vnvtva:/Ivs' caens d n‘lc':usr:‘l/ﬂeé)wl:er Ec?ntser‘watz /oPno tgg /
ficus, Gerbera daisy, lantana, lettuce, melons, cotton, - = - -
grape, sweet potato, and poinsettia. The silve |ed']xot83.html.
whitefly is avector for severalimportant virus diseases

of vegetables in Florida and the southwestern Uniited

States. Heavy infestations cause leaves of cucurbits

and stems of poinsettias to blanch (“silver”) and
The excretion of honeydew and the subsequent
development of sooty mold fungi also reduce the

Silverleaf Whitefly - The silverleaf whitefly is
slightly smaller (about 1/32 inch) and slightly yellower
than most other whitefly pests of flowers. The wi
are held roof-like at about a 45° angle, whereas ath
whiteflies usually hold the wings nearly flat over the
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Problem Solver for Cut Flowers

Brian E. Whipker
North Carolina State University

There are awide array of diseases and disordectude: powdery mildew, downy mildew, rusts,

that afflict cut flowers and interfer with normaPythiumroot rot, andBotrytis
plantdevelopment. Problems can be classified in
two causal categories: 1. infectious disorders Mostinfectious diseases can be classified as:
caused by bacteria, fungi, viruses, orinsects, or@ot rots, stem rots, leaf spots, viruses, and
non-infectious disorders which includephytoplasma-like organisms (aster yellows).
nutritional, chemical induced phytotoxicities, and
environmental related (water, temperature, aRbot Rots. This class of disease attacks and kills
light) problems. An overview of each of thesthe plant roots. When enough of the root system
will be discussed below. Table 1 containsia killed, then the top growth of the plant will
diagnostic key to help you identify some of thiitially appear stunted, ultimately wilt, and result
common disorders of cut flowers. in plant death. Digging or removing the plant to
inspect the roots will aid in diagnosis. Remove
Infectious Diseases the infected plant and the surrounding soil.

Infectious diseases commonly occur with thiéreventative fungicide drenches can be applied
production of cut flowers. Bacterial diseasds preventthe disease spread to other plants. Poor
commonly enter the plant through the stomataater drainage promotes rootrots. Make sure the
water pores, wounds, or lenticels. They at#ainage around the plants is adequate. The most
unable to penetrate directly through the cell wall®mmon root rots of cut flowers aféusarium
(epidermal cells). Bacteria are some of thHeythium RhizoctoniaandPhytophera
smallest living organisms. They multiply by
dividing in two (fission). This may happen ever§stem/Crown Rots.Symptoms vary from blights
hour, so that within a single day there could l{gieback of young tissue, expecially the leaves
over 17 million descendants of one bacteriumahd twigs) to cankers (localized shrinking and
they all survived. Bacterial diseases are mating of the tissues, which later crack open and
commonly spread by splashing or moving waterxpose the tissue underneath). Initial symptoms
insects, cultivation, or harvesting of flowerscan be the wilting of a single stem or in the case
Examples includeErwinia rot, bacterial soft rot of a canker or crown rot the whole plant can wilt.
of iris, and bacterial leaf spots. In the case of young seedlings, wirestem (caused

Fungal diseases are spread by fungi and mbgPythium RhizoctoniaBotrytis orAlternaria)
are formed by branched threads called hyphésa girdling of the stem at the soil line and causes
The mass of branched threads make up e collapse and death of the plant. Digging or
vegetative body of a fungus and is called ramoving the plant to inspect the roots will aid in
mycelium. Fungal diseases can be spread diggnosis. Remove the infected plant and the
wind, splashing or moving water, insectsurrounding soil. Prune out the infected shoot if
cultivation, or harvesting of flowers. Examplepossible. Remember to disinfect the pruners.
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The most common stem rots of cut flowers argellow patches onthe upperleaves. Inspection of
Botrytis, Rhizoctonia brown rose canker, andhe underside of the leaf reveals fuzzy fungal
Sclerotinia. spores which can be white, tan, or gray. Plants
commonly infected with downy mildew include
Galls. Galls are a swelling of plant parts whiclasters, bachelor’'s button, lupine, rose,
can be caused by insects which lay their eggsRndebeckigand snapdragons. Remove infected
leaf or stem tissue or by fungal or bacteriplants and because the spores can persist in the
organisms, which are only visible if the plant isoil for many years, replant with a different type
dug up. Most bacterial galls cause a restrictionaffplant. Avoid the disease by providing adequate
water movement within the plant and caspacing between plants and if possible limiting
eventually cause plant stunting and deatimoisture on the leaf surface.
Removal of the infected plant is the only control Powdery mildew is a noticeable white fungal
measure available. growth on the upper leaf surface. It can be a
problem on a number of cut flowers, including
Leaf Spots. Numerous leaf spot diseases infeetster, bee balm, phlox, rose, and sweet pea, butin
cut flowers. Many of these are crop or cultivanost cases each type is host specific. Powdery
specific, while others may have a wide hostildew usually does not kill a plant, but can
range. Diseasesinclude fungalleaf spots, bactecalise lower leaf loss. The development of
leaf spots, rusts, downy mildew, and powdepowdery mildew is encouraged by periods of
mildew. high humidity when the leaf remains moist. This
Fungal leaf spots are often zonate, markexin contrastto most other diseases which require
with concentric zones of differing appearanceater or rain to be spread. Avoid the disease by
They most commonly occur during periods| giroviding adequate spacing between plants and
cool temperatures. The most common fungi th&possible limiting moisture on the leaf surface.
cause leaf spots are Anthracno&mtrytis, | Fungicides can also be used.
Alternaria, Septoria but there are numerous
others. Inthe case of some fungal leaf spots [euses. They are characterized by a mottled
Alternariaon zinnia, the dead tissue may fall qupattern of light and dark areas, ringspots, stunting
leaving a small hole (shot-hole). of the plants, leaf curl, and in some cases necrosis
Bacterial leaf spots typically have a watelf the leaf tissue. Some viruses are hosts specific
soaked (darker color) area around a zone of déiké dahlia mosiac virus, while others like
tissue. Many times the dead tissue may bepatiens necrotic spotvirus (INSV) have awide
surrounded by a halo of yellow tissue. Bacteriabst range, and a wide array of symptoms which
leaf spots are favored when the temperatures ea® be specific to a host. Because of the wide
warm. Bacterial diseases are most commonnge of symptoms, viruses can be mistakenly
spread by splashing or moving water, insectipought to be herbicide injury or a nutritional
cultivation, or harvesting of flowers. disorder. Viruses are usually spread through
Rusts are fungi which commonly have thpropagation (notdisinfecting propagation knives)
reddish colored spores. Symptoms are first by insect vectors (aphids, leafhoppers, or
noticeable as pale spots on the upper leaf surfabeips). Once infected, removal of the plantis the
followed by rust pustules. Rusts are usually hdstst control measure. Controlling insect
specific. Plants commonly infected with rustgopulations will also aid in control.
include asters and snapdragons. Cultivar selection
will help limit the problem. Phytoplasma-like Organisms. Phytoplasma-
Downy mildew starts out as a pale green bke organisms cause the disease known as aster
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yellows. Symptoms include the yellowing ofthe Plants are particularly sensitive @& pollution

newly developing plant leaves and flowers, g cause they filter such large quantities of air through
in some plants a proliferation of growth (witch dheir leaves. Ethylene is a particular problem for
broom). The disease affects a number of an {pgloor produced cut flowers because it can cause

and perennial cut flowers. The disease is sp éag)a)rtion of the flower bud. Ethylene pollution is
by the aster leafhopper It is particula Icommonly caused by a furnace with a cracked heat

: : . %xchanger or with the use of an unvented heater.
troublesome in perennial plantings because the

infected plants may overwinter and enable t%vironmental Disorders. Extremes in high or

disease spread by a new leafhopper generatigly; temperatures can cause plant problems. Some
Control of the aster leafhopper population nts do not perform well during periods of high
removal of infected plants is recommended.| temperatures and others are sensitive to cold
temperatures which can cause leaf scorch or plant
death.

Water stress of either too much water (which can

Nutrient Deficiencies. The most common nutrientallead to root rots) or too little water (which can lead to

problems that occur are deficiencies. During fielor plant growth, aborted flowers, and plant death)

production deficiencies of nitrogen (lower leagan limit the production of good quality plants and

yellowing), phosphorus (lower leaf purpling), anghould be avoided.

potassium (lower leaf marginal necrosis) can be seen.

Most times deficiencies are the result of the lack bentification

fertilizer. The exception can be phosphorus in which For additional information about disease and

cold, wet soil conditions can limit uptake even thoug#sorder identification, submita sample to a diagnostic

an adequate amount is supplied. clinic. Almost every land grant university has a plant
During greenhouse production of transp|anfgsease diagnostic clinic. Contact your local

nutrient pr0b|em3 are more preva|ent_ Thisis pnm r@ooperative Extension Service office for more details.

attributed to the use of a soilless substrate which kgtails about how to submit a sample are include in

a low cation exchange Capacity (nutrient hold H@e section on COlleCting Samples. An excellent

ability) and a limited amount of buffering capacitpictorial guide is the book Diseases of Annuals and

(ability to resist changes in pH). Monitoring the ptferennials, listed at the end of the article.

and electrical conductivity of the root substrate

help ensure your nutritional program is on track.| Conclusions

There are a number of diseases and disorders

Chemical Induced Phytotoxicities. These can be Which can compromise plant growth. Identifying the

caused by a number of factors, including: herbigidéoblem through a clinic will help you determine a

drift, pesticide burn, and air pollutionderbicides strategy to eliminate future problems. Limiting these

will cause symptoms ranging from a margindffects will ensure a successful and profitable crop.

chlorosis, to necrotic spots, to death. The severity and

symptoms depend on the type of herbicide used| ahdditional Reading:

the plant type. Armitage, A.M. 1993. Specialty cut flowers. Timber
Pesticide burn can occur on some plants, espegcilfgss, Portland, Oregeon.

during the summer when plants are sprayed d rin% .

the heat of the day. Typically symptoms will b g ase, A.R., M. Daughtrey, and. G.W. Slmone_. 1995.

spotting of the leaves or a marginal necrosis wher E{ eases of Annuals and Perennials: a Ball Guide. Ball

spray accumulated. Spraying during the cool pa t'of | Batavia, IL Call 888-888-0013.

the day W"_l he_lp avoid problems. AIS_O when usin dausbeck, M.K. and L.G. Olsen. 1994. Control of Diseases
new chemical it may be useful to testit on a few plangg commercial Outdoor Flowers. North Central Regional
to see if it causes phytotoxicity to the leaves| @itension Pub. #491. As of 2/2000 it was available from

flowers. lowa St. Univ. for $10 plus shipping. Call 515.294.5247.

Non-Infectious Diseases
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Marketing for the Fres

h-Cut Flower Industry

Susan and Steve Bender

Homestead

Flower Farm

Warrenton, North Carolina

Types of Marketing:

Retail Sales - directto consumers, with the proc
sold at: farmer’'s markets, roadside stand,
directly off the farm.

Wholesale Sales - product sold to: wholes
floral companies (who in turn sell to florists
other businesses) or to retail florists (who in t
sell to the public).

Advantages and Disadvantages of Direct t
Consumer Sales:

Advantages
1. The grower sets the price according to what
market will bear.

2. The grower has the right to sell the produc
not to sell the product to any customer.

3. The consumer gets to see the product be
they put their money down. Since they hg
the right to take it or leave it, there are
fewer complaints than from wholesalers w
are usually buying sight unseen.

Disadvantages

1. Many farmers markets are only open fo
minimal number of designated hours, wh
then won't tie you down to an entire day
marketing.

2. It may take you all day to sell your flowe
depending upon the hours of operation
your market.

3. The worst case scenario is that you may simply
have more flowers than the market traffic can

Juct buy. The best selling day may also be the day

or the weather is terrible, reducing the traffic to
far below expectations.

aficing for Retail Sales:
olL. Observing other markets that sell flowers can
urn be an invaluable experience.

2. You'll get and idea of: bunch size, bunch
D quality, bunch pricing, and displaying flowers.
3. Once you get an idea of what is selling retail,
if your flowers are comparable, your asking
[the price should be equal to or higher than the
other vendors. If your bunches are a lower
price (with the exception of end-of-the-day
t or sales), you are telling people your bunches
are worth less than those of others.

fdr@ottom line: Your product has value!!! Charge

ave afairandreasonable price thatthe marketcan

far bear. Price undercutting only hurts your

ho reputation with your customers and fellow
vendors.

Advantages and Disadvantages of Wholesale
r Sales:
ch
of. Advantage is that you can move a large amount
of flowers at one time.

. Disadvantage is that you get less money per
of bunch for your flowers.
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For A Successful Relationship with the c.

Wholesale Buyer:

1. Do not compromise:
a. on your morals
b. on the quality of your flowers

c. on what you say you’ll do d.

2. Build a trust relationship with the people you

do business with; this takes communication,

a. Don’ttry to pawn off flowers that are inferior
or too old on anyone.

It is no laughing matter if you show up with

a partial order after you have promised more,
then come to find out the wholesaler or florist
already presold the flowers you said you
would bring, and you don’t have them.

The florist that was counting on your flowers
for a wedding, and then you show up without
all of the order, is leftin a bind because it may
be too late for them to have their wholesaler
special order what they need.

(That's what thd. Don't let the words, “I'm not interested,” stop

compost pile is for!) Even though you mayou!

have just picked that bunch early that morning,

and are delivering it that same day to yoUthere are numerous reasons why a wholesaler or
buyer, if the fact is that they should have bediorist may not want to buy flowers from you at
picked five days ago, don't kid yourself oa particular moment:

anyone else and try to move it. THIS WILL

EVENTUALLY HURT YOURBUSINESS, a.

AS WELL AS THE INDUSTRY.

You called when they were too busy to talk to
you. (Monday mornings are probably the
very worst time to call, as well as the week

b. Some wholesalers have a standard of paying before a holiday.)

Net 30, some even longer than that. If you

desire to be paid upon delivery, ask for this.

before you make your delivery. You will be
told what the company’s policy is. Be
prepared to receive your payment in 4-6
weeks, maybe even longer.
C.
3. Don’t make promises you can't keep. (Thisis
called stress reduction.)

a. It will not sit well with your wholesaler or
florist once you've promised them a certaid.

number of bunches on a certain day, and then willing to pay.

you can’t deliver on your promise!

They already bought a lot of the same flowers
you're offering and they need to sell theirs
outfirst. (Be aware that they most likely will
not tell you this.)

They don’t know you yet (Building a
relationship takes time and perseverance!
Don’t stop bringing your flowers by to let the
buyer take a look at them.)

Your pricing is not in line with what they are
(This takes time and
experience. Don't give up!)

Wholesalers order flowers at least a weék Lastly, do notletthe wholesaler take advantage

ahead of time. If you promise a delivery| abf you.

something for Monday morning, for example,

they won’'t order from California, Southlfyou deal with a wholesaler who will not fulfill
America, or Holland the same flower fohis promises, or keepis word,do notcount on

Monday because they know you're bringingim to take your flowersBetter still, do not
it. continue dealing with himHis business is not
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worth the heightened level of stress it will cause to Christmas. Being on the market for an

in your life.
Suggestions to Consider:

1.

extended period of time lets people know you
are serious about your profession, and gives
time for relationships to develop.

Carry your flowers in with you when you gdPricing:

by and talk with a wholesaler or florist when
you're attempting to establish a new market.

Leave a free bunch of flowers with yoqur
prospective buyer. You would be amazed

example, if you flood the florists in your area
with a particular flower, and then sell the
wholesalers a lot of the same variety, the
wholesalers will not be able to move your

The nitty gritty on how to do it is that it takes
some trial and error, and getting a little
experience under your belt.

If you are uncertain about your bunch price,
run it by your wholesaler! They’ll tell you
whether or not they can pay what you are
asking. You have to decide whether or not
you can compromise.

Don't let the phrase, “I'm only paying $2.00
a bunch for these!” stop you! What your
wholesaler isn't telling you is that on top of
the $2.00: 1) he had to pay freight/shipping
charges, 2) he had to go pick up the flowers
from the airport, and 3) he’s not going to tell
you the quality of the flowers that he has just
gotten.

flowers as well as they had expected. | woulthat you can offer:

encourage selling to one or the other.

a. free delivery or comparable delivery charges

Keep freshness and quality your primaty. “locally grown garden flowers
concern. We pick Saturday through Monday. superior quality and varieties

for wholesale sales on Monday and Tuesday, flowers that are difficult to get shipped
and pick Tuesday through Friday for retag. consistency in quality of product

sales on the weekend. We often hang flowers

to dry for fall sales if we cannot move themjall Consistency is your word and the excellence of
early in the week. our product will pay off in the long run. You will
develop a good reputation as a grower and
Crop management can greatly improvwearketer if you maintain a standard of excellence.
marketing opportunities. Planting cool seasdrhe superior quality of your product, consistent
flowers in the fall and winter and usingpricing and bunching, and punctual deliveries
greenhouse protection can provide flowewsill make a positive difference in the success of
for sale in April or earlier. Continued plantinggour business.

in Spring and successively planting through

the summer can extend your fresh sales up to

the first frost, with sales of dried flowers even
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Pricing Specialty Cuts

John M. Dole
Oklahoma State University

Vicki Stamback
Bear Creek Farms, Stillwater, Oklahoma

Introduction

Setting prices can be a difficult task even
experienced firms. If prices are set too Ig
potential profit may be lost or, worse, prodt
may be sold for less than the cost of product
Conversely, setting prices too high may resu
lost sales and dumped product. Not surprisin
prices that growers receive are often too |
rather than too high. A few signs of too low
prices are:

* Gross profits are getting smaller on the sam
rising sales volume.

* Net profit is decreasing, especially if sales
increasing.

* Your prices are less than your competitors].

* You get very few complaints about price
customers buy without asking price, haggl|
over price, or ask what is/is not included in 1
price.

* Prices have not been changed over along t
especially if expenses have risen.

Prices can be based either on 1) your firt
cost-of-production or 2) on the market. With t
cost-of-production method prices are based
expenses, labor, and desired profit. With
market method prices are set according to
other companies charge or what the market
bear. While the cost-of-production method

g

a combination of both methods. For example,
with some species you may not be able to charge

fdpe calculated prices and have to rely on the

vinarket price. In such cases, you must decide

wavhether or not to grow the species.

on.

tin

fgecord Keeping

ow

of The first step in cost accounting is to keep
records. Considering the extreme time constraints
ofthe typical grower during the production season,

erecord keeping should be as convenientand simple

as possible. If possible, an employee should be

agkesignated as the record keeper, allowing the

owner/grower to focus on other tasks.

ot. Cultural - planting dates, pest problems,

ng spacing, and other cultural procedures.

ha Chemical - chemical applications, date of
applications, rates used, applicator's name.

ime, Contact your local cooperative Extension
Service or chemical supplier for more
information on chemical application rules.

m¥x Environmental - weather conditions,

he temperature.

4n Production - include notes on quality as well

the as quantity.

yIrat Financial - all expenses and sales figures.

wdl| Postharvest - notes and trials on vaselife of

is each species (cultivar) or on the durability

se and color retention of dried materials.

best for long-term health of a firm, most firms u
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Calculating Stem and Bunch Costs

Unallocated costs: costs which are notdirectly
The following is one system for helping youto attributable to specific crops, which generally

determine what you need to charge for your cuts.include any or all of the expenses listed in

Use the enclosed worksheets (Worksheet 1 forTable 1.

annuals, Worksheet 2 for perennials or woody Total size of useable production ared) (ft

plants) or adapt the system as needed for yourTotal unallocated costs ($) + size of production

operation. The system is intended only to give area (ff) = cost for each ftof useable

you a rough idea of what you need to charge;production area ($Ax

contact your accountant to learn about other

methods which may give you more in deptB. Estimated production per species or cultivar:

information.

Annuals (Worksheet 1): total number of stems
The following system focuses on two types of Perennials (Worksheet 2): total number of

expenses: Allocated costs and unallocated costsstems over life of crop + number of years in

Allocated costs are those which you can production

specifically attribute to a particular crop species. Woody plants (Worksheet 2): total number of

Unallocated costs include all other costs that arestems over life of crop + number of years in

not direct attributed to a specific crop, including production

most or all of the expenses listed in Table 1.,  Use actual production records of useable stems

(3a) or estimate production from literature and
For the beginning producer, the only allocated multiply by 0.65 to take into account loss (3b).

expense may be seed or plug costs. As| thdfyour productionrecords are based on number

producer becomes more experienced andof bunches produced, replace “stems” with

improves recording keeping, more expenses car‘bunches” to calculate bunch price.

be allocated to specific crops. This will allow a

more accurate comparison among crops and alléwCalculations for specific crops:

you to determine which ones are most profitable.

For example, lisianthus is more labor intensive Area (f€) used for each crop x unallocated cost

than direct seeded larkspur and determining theper f&($/ft?) = portion of unallocated costs for

amount of labor needed for each species wi i

allow you to attribute the labor costs to each Total unallocated costs ($) + total allocated

species. Thus, the allocated costs for lisianthuscosts ($) = total expenses for each crop species

and larkspur would then reflect the difference in ($)

labor — allowing you to set more accurate bunch Expenses for each crop ($) +total stem number

prices. = $/stem. This is a ‘break even’ point. A

‘profit’ will be made if the stem is sold for

greater than this point.

1. Allocated costs: costs which vary directly Note: If owner’s salary and all expenses are
with the crop being grown, which mainly notincluded in unallocated costs and the cuts

include plant costs, but also any other exp nseg\r;nseorl?sa\fvzrr;il0‘?:)‘;?:;2'??3 flo Stri:)nr’utahev?/iflhe
directly attributable to a specific crop. 9 y

2. Dividing unallocated costs among crops: (this be available to invest in the business.
section is only done once for all crops)
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|Tab|e 1. Possible expenses for a cut flower business.

Labor (wages, benefits, workmans compensation, payroll taxes, etc.)
Hired help
Owner's salary

Plant materials, such as seed, plugs, liners, bulbs, corms, etc.

General production materials, including fertilizer, stakes, netting, pesticides, container media, flats, etc.

Upkeep and repair of equipment, buildings, vehicles, etc.

Equipment, including tractors, rototillers, attachments, hand tools, etc.

Depreciation for buildings and equipment

Utilities, including electricity, gas or propane, water, sewer, garbage collection, etc.

Office expenses, including telephone, paper, envelopes, stamps, paper clips, etc.

Accountant fees, lawyer fees

Land expenses (Mortgage, Property taxes)

Insurance, including property, life, disability, and vehicle.

Shipping expenses, including vehicle, mail, packaging, etc.

Interest on business loans

Marketing expenses, including advertisements, business cards, etc.

Misc. expenses, including association fees, publications, etc.
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Worksheet 1. Calculating Stem and Bunch Costs for

Annuals
1. Allocated costs per crop ($)
2. Total unallocated costs (for one year)

Total size of useable production area ()

Unallocated costs ($) Area (PB) $/Ft?

3. To estimate stem production, use either 3a for crops on which you already have
production records or 3b for new crops.

3a. Total number of stems per crop

3b. Estimated number of stems per plant or Ft

Number of plants or Ft?

X X .65 =

Stems/plant or F¢ Plants or Ft? Stems/yr

4, X =

Area (Ft?) Unallocated cost ($/F) Total unall. costs ($)
+ =

Total unalloc. costs ($) Allocated costs ($) Total crop costs ($)

Total crop costs ($) Stems $/stem
X =

$/stem Stems/bunch $/bunch

Sell price ($) $/bunch Profit ($)
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Worksheet 2: Calculating Stem and Bunch Costs for
Perennials or Woody Plants

1. Allocated costs per crop

Number of years from planting to removal

Allocated costs ($) Years $lyear

2. Total unallocated costs (for one year)

Total size of useable production area ()

Unallocated costs ($) Area (B $/Ft?

3. To estimate stem production, use either 3a for crops on which you already have
production records or 3b for new crops.

3a. Total number of stems per crop

Number of years from planting to removal

Stems Years Stems/year

3b. Estimated number of stems per plant or Ft(for one year)

Number of plants or Ft?

X X .65
Stems/plant or F¢ Plants or Ft? Stems/year
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X =
Area (Ft?) Unallocated cost ($/F) Total unall. costs ($)
+ =
Total unalloc. costs ($) Allocated costs ($) Total crop costs ($)
Total crop costs ($) Stems $/stem
X =
$/stem Stems/bunch $/bunch
Sell price ($) $/bunch Profit ($)
Example: Worksheet 1: Calculating Stem and Bunch Costs for
Annuals Zw\m A
1. l QQ Allocated costs per crop ($)
2. M} Total unallocated costs (for one year)
)‘lg: H Total size of useable production area (ft*)
206642 . 2299 - 093
Unallocated costs ($) Area (Ft?) $/F2
3. To estimate stem production, use either 3a for crops on which you already have
production records or 3b for new crops.
3a. Total number of stems per crop
3b. l l Estimated number of stems per plant of Fi2)
| & Number of plants or@
\L X \SO x .65 = ‘ l io
Stems/plant 0@ Plants or Stems/yr -
4, \@ X 1>Q!3 = ’ !3!-50
Area (Ft?) Unallocated cost (3/Ft?) Total unall. costs ($)
3.0 + 100.00 - M50
Total unalloc. costs ($) Allocated costs (8) Total crop costs (3)
2340 - nio - 0.320
Total crop costs ($) Stems $/stem
_030 « _10 - 0O
$/stem Stems/bunch $/bunch
\.50 . .00 - 250
Sell price (8) $/bunch Profit ($)
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Weed Management for Outdoor Cut Flowers

Origianally prepared by Tina M. Smith
Regional Floriculture Agent, Mass. Coop. Extension

Edited & updated February 2000 by Joseph C. Neal
Professor of Weed Science, Department of Horticultural Science, NC State University

Weeds compete for water, nutrients, and light Herbicides are available that may be safely
resulting in reduced flower yield and increasagsed to control weeds in cut flowers. However, in
threat of serious insect and disease problemsmAany situations herbicides cannot be used or are
successful weed management program utilizest effective in controlling all the weeds. Even if
cultural practices such as cultivation aneffective herbicides are available, growers should
mulching, or a combination of cultural anditilize cultural practices that reduce weed
chemical measures, taking into consideratiamfestations and spread. These practices will be
labor costs and the cost and availability @&specially important where herbicides cannot be
materials. used.

Weed management begins with a survey @tiltural Practices
the site. Weeds should be identified and the level
of weed pressure noted. Weeds can be classifi@aver crops.If one is in the planning stages of
according to their life cycles. Knowing the weedut flower production, use of preplant cover
life cycle isimportant in determining the optimatrops should be considered the season prior to
timing for cultural management practices @lanting or earlier. Annual ryegrass in rotation
herbicide applications. Summer annuals emengéh summer cover crops will provide organic
in the spring, flower, and set seed before the firsatter and reduce weed populations.
frost. In cultivated fields, summer annuals tend to
predominate as the primary weed type. Wint@ultivation and spacingSome growers have
annuals germinate at the end of the summerminimized weed competition with a combination
early fall, overwinter, then flower and fruit in theof early cultivation and narrow between-row
summer. Biennials need at least two seasonspacing. This can be effective if the crop gets a
complete their life cycle and, like annualdiead startonthe competition. Ifthe crop’s growth
biennials die after flowering. Perennials, whicis impeded in any way, the weeds will take over.
survive more than two seasons, can propagateRmsgular cultivation can limit weed competition
seed or vegetatively. Vegetative reproductileetween rows. However, cultivation can injure
organs such as tubers, rhizomes (undergrauhéd roots of some cut flowers, contribute to erosion
stems), stolons (above ground creeping stemad result in some water losses due to increased
bulbs, and corms, are often resilient to bo#vaporation. In-row cultivation is particularly
culturaland chemical control measures and shodifficult and typically requires hand-hoeing or
be targeted for control before planting the fielthand-weeding.
It is also important to scout weed populations
during and after the growing season in order kdulches. Mulches can effectively control most
assess the success of the weed control program€mual weeds from seed. According to Dr. Andrew

52



Southeast Outdoor Cut Flower Manual

Senesac of the Long Island Research Laboratagyanular formulations are often safer on
black plastic, remay spun and glued, arndansplanted cut flowers than are the sprays (due
Weedblock can be utilized successfully| ito reduced foliar absorption). Sprayable
controlling weeds around field grown herbaceptfisrmulations can be applied through a tractor-
perennials. In some studies however, due to timeunted sprayer in field or by hand-held backpack
physical restriction of the spreading shoots, thesgrayers equipped with a spray boom. With a
mulches reducedchillea and Stachys flower backpack sprayer, maintain a constant foot pace,
production. Spreading perennials that do jneven spray pressure and uniform nozzle orifices.
produce adventitious roots did not show ariyegardless of the formulation or equipment used,
significant yield differences from the contro|sit is important to apply herbicides uniformly.
Organic mulches such as bark, pine straw, land
composted yard wastes, effectively control many When applying a herbicide the square footage
annual weeds. Some growers use rotted sawdaséthe areato be treated and the calibrated sprayer
wood chips, spoiled hay and straw. If ndtspreader output (amount per area) should be
composted properly, sawdust and wood chigaown. Misapplication of the chemical canresult
will rob the soil of nitrogen. Bark mulches aneh poor weed control or injury to the crop. Read
pine straw can be used but are often too costiyd follow all label directions before applying
Hay generally contains too many weed seeds andy chemical. A sprayer that is to be used for
often increases the weed pressure. Clean, welekbicides should be labeled as such and used
free straw is often the most cost-effective mulanly for that purpose.
available, but locally some growers may find
other economical alternatives. Organic mulches The following is a partial listing of herbicides
should be applied to weed-free, warm soil sptimat can be used in cutflower production. Because
after planting. To be most effective, they shoulaf the wide variety of cut flower species grown it
be applied in a layer two to three inches deepis difficult to recommend any one herbicide that
will cover all crops. Due to labeling restrictions,
possibility of crop injury, limited market, and the
difficulty in obtaining new labels many chemical
Herbicides can be classified into two generabmpanies do not actively pursue cut flower
use categories: preemergence and postemergeladels. It is the user’s responsibility to follow
Preemergence herbicides are applied before kel instructions.
weeds germinate but after the crop has been
planted. Postemergence treatments are appMmhselective, postemergence herbicides
after the weeds have emerged. Herbicides may
also be classified based on their selectivity. Non- Nonselective herbicides can be used to control
selective herbicides will control any herbaceowseeds in a field prior to planting or to spot spray
plants that are contacted. Selective herbicideseds between crop rows. Care should be taken
will control or suppress only certain types| ah selecting a herbicide to insure that there will be
plants or weeds. no residual chemical present that could damage
the crop. Chemicals that would be used for this
Herbicides are available in severglurpose include glyphosate (Roundup-Pro),
formulations. Usually, the sprayable formulationglufosinate, (Finale), paraquat (Gramoxone),
(emulsifiable concentrates, wettable powdemiguat (Reward), and pelargonic acid (Scythe).
dry flowables, water-dispersible granules) ai2o not apply these herbicides over the top of cut
less expensive than granular formulations. Bigwers — crop plants will be injured or killed.

Chemical Control - Herbicides

53



Southeast Outdoor Cut Flower Manual

Glyphosate is absorbed by green tissue |and Some flowers on the Vantage label include,
translocated to the root system of the plant. Sineaby’s breath, chrysanthemum, gladiolus, iris,
there is no residual solil activity, a crop can l@ianthus deltoides marigold, snapdragon
seeded or transplanted into the field soon aff@mtirrhinum maju$, rudbeckia, andianthus
application. Actively growing weeds are mucharbatus plus some varieties of aster, celosia,
more susceptible to the herbicide. Many perenn@lleus, gerber daisy, lavender, salvia, statice, and
weeds are best controlled in the early fall whemnia.
nutrients are being stored in the
root system.

Some flowers on the Fusilade label include
snapdragon (Yellow Floral Carpet), calendula,
Glufosinate is also a translocated herbicidieellflower, dusty miller, shasta daisy, threadleaf
but is not translocated as well as glyphosatedareopsis, sweet william, daylily, variegated
perennial weeds. Like glyphosate, it has no sbibsta, liatris, liriope, geranium, ivy geranium,
residual activity and can be used as a siiese, sedum, annual statice, marigold, and zinnia.
preparation treatment or as a spot spray to control
escaped weeds. Since glufosinate is not as \well Envoy is labeled for over the top applications
translocated , complete spray coverage is esserttialchrysanthemum, coleus, dahlia, daylily,
to obtain the maximum control. gazania, iris, marigold, pansy, petunia, phlox,
rose, Salvia, snapdragon, Dianthus, and some
Diquat, paraquat, and Scythe are contacarieties of zinnia. Envoy is the only
herbicides (i.e.: they kill foliage on contact bytostemergence selective grass herbicide that
are not tranlocated in the plant) and have| gontrols annual bluegrasBda annua
residual soil activity. They will suppress many
species of annual grasses and some broadledemergence herbicides
weeds. Repeated applications may be needed to
weaken and suppress perennial weeds. CompleteTo prevent seedling weeds from emerging in
coverage is essential. a crop, a preemergence herbicide may often be
used. Several preemergence herbicides are
available for controlling annual grasses and small-
seeded broadleaf weeds, but large-seeded
Sethoxydin (Vantage), clethodim (Envoybroadleaf weeds are not as easily controlled.
and fluazifop-p (Fusilade) control most annu&areful weed scouting can identify hard-to-
and perennial grasses. They can be applied owentrol species and facilitate the selection of the
the top of many broadleaf crops when grasses arest effective herbicide for the crop. If
actively growing and before they reach maximupreemergence herbicides are to be used, be sure
size. When applied to alabeled cut flower crop #éfley are labeled for use on the crop plants to be
open flowers should be harvested befogrown. Also, in a mixed field of cut flowers all
application to avoid injury. Do not use spragpecies being grown should be listed on the
adjuvants with Vantage. With Envoy andierbicide label. For information on herbicide
Fusilade, use only the spray adjuvants specifisshistrations for cut-flower species consult the
onthelabels. Use of non-labeled spray adjuvab€SU Extension publication AG-427, Weed
may result in burn on flower foliage or budsControl Suggestions for Christmas Trees, Woody
Additionally, to avoid over-dosing and associatgdrnamentals and Flowers.
crop damage, these herbicides should be applied
on an area-basis, not a spray-to-wet basis.

Selective, postemergence herbicides
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Cutflowers are usually started fronshould be applied only to established plants.
transplants, divisions or tubers, but sometiméne-halfinch of rainfall or irrigation is needed to
are grown in the field from seed. Generallyctivate oryzalin. Flowers on the label include
preemergence herbicides should be applied afbaby’s breath, chrysanthemum, echinacea, French
transplanting. Research has shown that masarigold, gazania, gladiolus, iris, liatris, pansy,
direct-seeded flowers are more susceptible getunia, rose, salvia, yarrow, and zinnia.
damage from preemergence herbicides thHiwever, severe injury has been observed on
transplanted seedlings. To achieve the same |evehsplanted celosia, begonias, gomphrena, salvia,
of safety, the herbicide usually should not|k#hlox, and several other species. XL isagranular
applied until after plants emerge and afermulation containing oryzalin + benefin that,
established. Each of the herbicides describedresearch trials, has been safer to transplanted
below should be watered-into “activate” or movieerbaceous ornamentals than spray-applied
the herbicide into the soil where it can be absorbgdrflan.
by germinating weed seeds.

Trifluralin (Treflan) controls annual grasses
Bensulide (Betasan) controls crabgrasand afew broadleafweeds for about 6 to 8 weeks.
annual bluegrass, other annual grasses and alfigswolatile and mustbe incorporated by irrigation
broadleaf weeds for 3 to 4 months.. Ornamentatsmediately after application. The granular
need to be well established before the applicatifammulation is more often used to reduce vapor
of bensulide. Some labeled flowers includesses. Treflanis probably the safest herbicide on
alyssum, asters, bachelor's button, calenduteansplanted cut flowers discussed herein;
campanula, candytuft, coral bell, daffodil, dahlidaowever, it is the weakest on broadleaf weeds.
daisy, freesia, gazania, gladiolus, marigold, pangjowers on the Treflan label include: scabiosa,
primrose, ranunculus, stock, sedum, sweet pshasta daisy, snapdragon, stock, snow on the
tulip, wallflower, and zinnia. mountain, sunflower, sweet alyssum, sweet pea,
sweet william, zinnia, cosmos, dahlia, dianthus,
Dithiopyr (Dimension) is a preemergenc®imorphotheca, forget-me-not, four o’clock,
herbicide, primarily used to control crabgrass gmillardia, gladiolus, Ixora, Lobelia, Lupinus,
turf, but is labeled for annual grass and smadnd more.
seeded broadleaf weed control in several flowers
including celosia, daffodil, daylily, hosta, dusty Pennant (metolachlor) is another
miller, marigold, pansy, sedum, tulip, yarronpreemergence herbicide that controls annual
zinnia and others. grasses but its main use is for preemergence
control of yellow nutsedge&yperus esculentys
Napropamide (Devrinol) will control certainfrom tubers. Pennant does not control purple
annual grasses and annual broadleaf weedgtsedge. Pennant is currently only available as
Flowers on the label include African daisy, astean emulsifiable concentrate formulation that can
chrysanthemum, dahlia, daisy, gazania, geranjumayn tender foliage. Pennantis labeled for use on
gladiolus, narcissus, hosta, petunia, and zinnaium, alyssum, aster, carnation, chrysanthemum,
In field trials, high rates caused yield reductiordaffodil, daisy, daylily, dianthus, gaillardia, iris,
in zinnia and marigold. For effective control thdelphinium, lupine, phlox, Queen Ann’s lace,
chemical must be watered in after applicationrose, snapdragon, tulip, yarrow and a few other
species. Injury to gladiolus and zinnia has been
Oryzalin (Surflan) controls most annuateported.
grasses and many annual broadleaf weeds and
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