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2012-2013 New England Greenhouse Floriculture Guide

A Management Guide for Insects, Diseases, Weeds and Growth Regulators

The New England Greenhouse Floriculture Guide is for commercial production of greenhouse 
ornamentals and has information on current pest management and growth regulators. Recommendations 
include IPM and biological control information for greenhouse crops.

This manual is a compilation of input from the members of the New England State University Extension 
Systems and Raymond Cloyd of Kansas State University.

New for 2013

 270 pages of up-to-date recommendations for nonchemical and chemical management of 
greenhouse insects, mites, diseases, weeds and algae, plus recommendations for using plant growth 
regulators
 Guidelines specific to New England, in a durable plastic comb binding.
 Expanded information about using natural enemies to manage insects and mites.
 Details about how to use pesticides safely and effectively, and how to mitigate development of 
pesticide resistance.

The Guide is designed to provide commercial growers with technical information on pest management 
(weeds, diseases and insects) and growth regulators. Because this is a publication written by professionals 
from throughout New England, and rewritten every two years, it reflects the current collective knowledge 
for greenhouse crops for this region. The Guide is published by New England Floriculture, Inc., sponsor 
of the Northeast Greenhouse Conference and can be ordered online for $40 (including Mail Media
shipping) through the UMass Extension Bookstore
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Crop Production

Alternatives to Garden Impatiens

Nora Catlin, Floriculture Specialist
Cornell Cooperative Extension of Suffolk County
nora.catlin@cornell.edu, (631)727-7850 x214

 

As garden impatiens, Impatiens walleriana, have been severely impacted over the past season by a new downy mildew 
disease (and will likely continue to be impacted in future years), growers, landscapers, and homeowners are seeking 
alternatives to this ubiquitous garden plant.  Impatiens have been a reliable garden plant for many years due to their color 
choice, growth habit, price point, and shade tolerance.  While it might seem challenging to find plants that will be a 
suitable replacement, there are many great plant selections that are viable substitutions.  The tables below list some 
options for shade tolerant plants, along with information on crop time and garden size. Don’t focus on the negative… 
use this opportunity to grow and promote different and exciting plants!

Annuals for Shade

Crop Time*                                     
(transplant to finish)

Garden Height (in) Garden Width (in)

Impatiens walleriana
5-6 wk from 288 plug, 
5-7 wk from liner

from 6-8 to 9-11 12-14

Alternanthera
7-8 wk from 288 plug, 
4-6 wk from liner

18-36 24-36

Begonia rex hybrid 6-10 wk from 72 tray 8-12 8-10

Begonia boliviensis 5-7 wk 10-14 14-20

Begonia x hiemalis (Reiger, hiemalis) 12-14 wk from liner 10-14 10-12

Begonia x hybrida (many winged, 
landscape, and trailing types)

5-7 wk from 10-12 to 28-34 from 10-12 to 30-36

Begonia x semperflorens-cultorum 
(wax-leaf, fibrous)

8-12 wk from 288 plug from 8-10 to 9-12 from 6-8 to 7-9

Begonia x tuberhybrida                  
(non-stop, tuberous)

9-10 wk from 288 plug 8-12 8-16

Browalia 9-11 wk from 288 plug 10-12 12-14

Caladium 6-12 wk 12-24 12-24

Coleus
6-8 wk from 288 plug, 5-7 wk from 
105 liner

from 8-10 to 20-32 from 8-10 to 18-24

Fuchsia 7-9 wk from plug, 6-8 from liner 10-14 12-16

Hypoestes (polka dot plant) 8-10 wk from plug 10-14 12-14

New Guinea Impatiens                    
(including SunPatiens)

7-9 from liner, 
7-8 wk from plug

from 10-12 to 14-16 from 10-12 to 14-16

Oxalis
4-10 wk to force, depending on 
species

from 6-10 to 12-16 from 8-12 to 12-14

Perilla 6-7 wk from 105 liner 18-36 12-18

Torenia 7-8 wk from 288 plug or 105 liner 6-8, 8-12 6-8, 18-24

Scutellaria 8-11 wk 10-12 10-12

*to be used as a general guideline-crop times will vary depending on cultivar and production methods



3 

 

Annuals for Partial Shade There are many options for annuals for partial shade, some include:

Crop Time*                                     
(transplant to finish)

Garden Height (in) Garden Width (in)

Cyclamen 16-20 wk 10-16 10-16

Diascia
5-7 wk from 105 liner, 
7-9 wk from 288 plug

12-16 12-14

Dichondra 7-9 wk 24-36 up to 72

Euphorbia hypericifolia 5-7 wk from liner 8-15 20-28

Ivy geranium
8-10 wk from 105 liner, 
8-9 wk from 128 plug

12-15 12-15

Heliotrope
8-9 wk from 288 plug, 
6-8 wk from 72 liner

12-15 10-15

Ipomoea 4-6 wk from liner 12-14 12-14

Iresine 9-11 wk from 288 plug or liner 6-8 36-48

Lobelia
5-6 wk to cell pack from plug, 
8-10 wk from liner

from 5-8 to 8-12 from 6-8 to 18-24

Lobularia
7-8 wk from plug, 
4-5 from liner

4-8 8-10

Nemesia 5-6 wk from liner 12-14 10-12

Nicotiana 5-7 wk from 288 plug from 10-12 to 16-18 10-12

Plectranthus 6-8 wk from 105 liner from 6-8 to 24-30 from 8-10 to 24-30

Salvia splendens 6-7 wk from 288 plug from 8-10 to 24-30 from 8-10 to 10-12

Sanvitalia 6-9 wk from 105 liner 6-10 12-14

*to be used as a general guideline-crop times will vary depending on cultivar and production methods

Some Notes  

!Also consider hardy plants such as ajuga, heuchera, lamium, lysimachia, as well as various grass and grass-like 
plants.

! It’s important to remember and to communicate that New Guinea impatiens are NOT susceptible to impatiens 
downy mildew.

! It is sometimes assumed by some that New Guinea impatiens is a sun plant.  Yes, New Guinea impatiens perform 
better than garden impatiens in the sun, but New Guinea impatiens generally perform equally as well or better in 
the shade.  

!Coleus can also be susceptible to its own downy mildew.  If plants will be used in shady sites with overhead 
irrigation, consider resistant varieties.

!Don't plant shade plants in the sun! For sunny sites recommend annual vinca, angelonia, petunia, geranium, 
marigold, zinnia, celosia, pentas, gazania, portulaca, and so on!

!Other good resources:  Penn State Flower Trials:  http://trialgardenspsu.com; find trial data for plants in sun and 
shade (not all will be trialed in both conditions).  Also use the knowledge of your plant suppliers and their websites 
and catalogs.  

!Do you have any comments or suggestions?  Please send them to me:  (631)727-7850 x214 or 
<nora.catlin@cornell.edu>. 

Source of crop time and garden height and width information:  Ball Redbook, 18th ed., various plant catalogs. 
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Checklist for Spring Greenhouse Crop Production 

Tina Smith
Outreach Educator
UMass Extension
Amherst

The following checklist is a guide to prevent pathogens, mite and insect population development in greenhouses 

growing spring crops. Share information with employees to help you to understand how they perform various tasks. 

For example, how are cutting tools stored and is there a procedure to sanitize tools? If employees wear protective 

gloves, do they change them, wash them on their hands as they would wash their hands, or are they reused over and 

over. Small details are important for disease and pest prevention.

 Remove any leftover plants including all poinsettias and holiday. Leftover plants harbor leftover pests such as 

whitefly and thrips that will infest incoming spring crops.

 !!Remove all weeds, flats, excess growing media and other “stuff” from under greenhouse benches. Insects and 

disease organisms are harbored in these areas.

 !!Remove all weeds throughout the rest of the greenhouse, even the weed seedlings around edges of the fiber cloth 

behind the furnace.

 !!Repair holes in fiber cloth on floors to prevent weed regrowth.

 !!Sanitize greenhouse surfaces included potting benches. See http://extension.umass.edu/floriculture/fact-

sheets/cleaning-and-disinfecting-greenhouse

 !!Store potting mix in a location and under conditions where pathogen-contaminated soil is not likely to get into 

the mix. Bags or plastic-covered bails should be intact without tears.

 !!Store pots and flats in closed original boxes or in a covered area so that pathogen-contaminated soil is not likely 

to get onto them.

 !!Equipment used to move potting mix including buckets of a front-end loader should be cleaned and disinfected 

prior to moving mix if also used for other purposes.See more disease prevention tips in the fact sheet “Assessing 

the Threat of Disease in Greenhouses” by Gary Moorman, Penn State Extension: http://extension.psu.edu/plant-

disease-factsheets/all-fact-sheets/assessing-disease-threat-in-greenhouses

 !!Inventory the pesticide cabinet. Obtain labels and MSDS sheets if needed, by contacting company technical 

representatives or company websites. Pesticide labels, Material Safety Data Sheets (MSDS) and related information 

are available from: 

CDMS, Inc: www.cdms.net 
BioLogic Company: www.biologicco.com 
BioWorks:  www.Bioworksbiocontrol.com 
Wellmark International (Enstar, Mavrik):  www.enstar2.com 
FMC:  www.fmcprosolutions.com 
SePRO Corporation (Sepro):  www.sepro.com 
OHP, Inc.:  www.ohp.com 
Kelly Registrations Systems, Inc. (pesticide registrations, see state data search on webpage):  
www.kellysolutions.com 
Organic Materials Review Institute (OMRI):  www.omri.org 
Becker Underwood (Nemasys nematodes):  www.beckerunderwood.com 
IRAC Mode of Action Classification:  www.irac-online.org 
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 !!Review pest records from 2012 and pencil in notes on a “to do 2013 calendar” to be prepared!

 !!Check spray equipment and replace worn nozzles.

 !!Purchase sticky cards and a 10x handlens. Commit to monitoring crops weekly and recording information. 

Review fact sheet and video: http://extension.umass.edu/floriculture/fact-sheets/ipm-scouting-and-decision-making-

0 Scouting form: http://extension.umass.edu/floriculture/fact-sheets/greenhouse-ipm-monitoring-report

 !Check fertilizer injector for accuracy. See: http://extension.umass.edu/floriculture/fact-sheets/fertilizer-injectors-

greenhouses and print and save chart for calculating fertilizer rates. See: 

http://extension.umass.edu/floriculture/fact-sheets/chart-ratios-and-concentrations-using-water-soluble-fertilizers

 !!Commit to conducting foliage and root inspection. If you have a history of disease problems, purchase on-site 

test kits to have them handy. See: http://extension.umass.edu/floriculture/fact-sheets/diagnostic-test-kits

 !Review early thrips biocontrol: http://www.negreenhouseupdate.info/index.php/search-form/1022-thrips-

biocontrol

 !!Try using indicator plants if you have never done so. 

 !!If you use biological control, write down a plan on your “to do” calendar and contact suppliers. Be prepared to 

answer questions about (square footage, number of plants, size of plants etc.) to determine rates. A good place to 

begin: http://extension.umass.edu/floriculture/fact-sheets/natural-enemies-suppression-greenhouse-pests-part-ii

 !!It is very important that young plants or cuttings do not have toxic pesticide residues (whether buying in or 

starting your own).

 !!Look up pesticide compatibility for the natural enemies you plan to use. See: 

http://extension.umass.edu/floriculture/fact-sheets/natural-enemies-suppression-greenhouse-pests-part-i

Smart phone users can download a new app from Biobest. See: http://www.biobest.be/home/3

 !!Two weeks prior to placing plants in a greenhouse, put out sticky cards to monitor pest activity. If sticky cards 

collect pests – investigate where pests are coming from and eliminate the source.

 !!Dibble boards or other tools used to make hole should be disinfested periodically and stored off the floor.

 !!As outdoor temperatures reach 50’s, treat vegetation around greenhouses with horticulture oil to suppress pest 

activity.

 !!Inspect incoming plants as soon as possible after arrival and before plants are moved into production areas for 

the presence of insects, mites, diseases, or cultural problems. If feasible, quarantine infested or problematic plants 

in an isolated greenhouse or area so they can be treated with a pest control material before they are placed in 

production areas.

 !!Make a commitment to monitoring crops. Scout propagation areas at least every 3 to 4 days.

 !!Wash hands thoroughly or if wearing disposable gloves, discard them after handling any plants suspected of 

being diseased as poor sanitation during scouting can spread pathogens. 

 !!Keep pets (cats) off of mixing and potting benches.
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Disease Resistant Plants

Disease resistance is genetic and varies within individual plants, within a species, or among 
species in a genus. Although most plants do not have genetic resistance to many common 
diseases, incorporating disease-resistant plants into your production cycle whenever possible can 
lessen the impact of specific disease outbreaks in your greenhouse. Incorporating disease-
resistant plants also can reduce pesticide use.

Traditionally, disease resistance in commercially propagated greenhouse and nursery stock has 
been bred into plants. Occasionally disease-resistant has been observed in plants, such was for 
Phlox paniculata ‘David’ (a mildew resistant phlox, and Perennial Plant Association Plant of the 
Year in 2002). Other powdery mildew resistant perennial phlox varieties include ‘Alpha,’ ‘Pastel 
Dream,’ ‘Frosted Elegance,’ ‘Laura,’ ‘Miss Lingard,’ ‘Norah Leigh,’ ‘Robert Poore,’ 
‘Shortwood,’ ‘David’s Lavender’.

Powdery mildew is also a problem on annual Verbena and Zinnias. Resistant varieties of verbena 
(Verbena spp. and hybrids) include Verbena ‘Aztec Violet,’ ‘Laskar,’ Light Pink,’ ‘Empress 
Strawberry,’ ‘Tukana Deep Red,’ ‘Burgundy,’ ‘Dark Blue,’ ‘Lascar White,’ ‘Rapunzel Lilac,’ 
‘Aztec Dark Red,’ ‘Coral,’ ‘Pink Shades.’ See report: "Verbena Cultivar Susceptibility to 

Powdery Mildew"

Powdery mildew resistant zinnias (Zinnia spp. and hybrids) include ‘Oklahoma,’ ‘Profusion,’ 
‘Crystal White,’ ‘Ruffles,’ ‘Panorama Red’,’ State Fair.’ One of the best ways to prevent serious 
plant disease outbreaks such as powdery mildew is to choose cultivars that are less susceptible.

Source: Fact sheets from Purdue University published in 2009. “Disease Resistant Annual and 

Perennial Production” and “Disease Resistant Annuals and Perennials in the Landscape”

Here are more links to fact sheets and articles on disease resistance.

Cultivar Evaluation of Field-Grown Lilies for Botrytis Susceptibility (page 53), of Junipers for 
Quince Rust Susceptibility (page 53-54), of Lilacs for Powdery Mildew Susceptibility (page 54), 
and of Verbenas for Powdery Mildew Susceptibility (page 39)

In 2008 Long Island Horticulture Research and Extension Center Annual Report – (this is a 
long report, so it may take a few minutes to download)

Downy Mildew on Coleus 

“Is Coleus Downy Mildew Here to Stay?” by Blair R. Harlan and Mary K. Hausbeck

Downy Mildew on Basil 

Susceptibility of Basil Cultivars and Breeding Lines to Downy Mildew, Hort Science

Switch Grass and Rust

Evaluation of ornamental switch grass susceptibility to rust

Floriculture Greenhouse Update, December 6, 2012

http://www.negreenhouseupdate.info/index.php/updates
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Northeast Agriculture: The Overlooked Economic Engine

Farm Credit Report Analyzes the Economic Impact of Agriculture on the Northeast's Economy 

The agricultural, commercial fishing and forest products industries are key economic engines in the 
Northeast according to an economic impact report recently released by Farm Credit East, the largest 
lender to Northeast agriculture. 

The report found that the 64,570 farms and related businesses throughout the six-state region of 
Connecticut, Massachusetts, New Jersey, New York, New Hampshire and Rhode Island produced an 
estimated $71 billion impact on state output in 2010 and resulted in 379,000 jobs on and off the 
farm. 

"Agriculture is a major economic engine in the Northeast and this means jobs, local food production 
and economic activity in hundreds of communities," said Bill Lipinski, Farm Credit East CEO. 
"Agriculture has a bright future here in the Northeast and with appropriate state policies and
community support will continue to enhance our Northeast economy." 

From dairy farms to commercial fishing operations along the coast, to the fruit, vegetable, vineyard, 
timber, nursery and greenhouse operations in between-the Northeast agricultural industry is 
extremely diverse. Farm businesses create economic activity and jobs not only on the farm, but also 
through (1) farm services businesses which are upstream to farming and would include suppliers, 
repair, equipment, lenders, insurance, etc., and (2) processing activities which are downstream to 
farming and would include dairy processing plants, sawmills, wineries, etc. The following 
information highlights the agricultural impact on the six Northeastern states' economies. 

 New York State contributes a $38 billion impact on state economic output, with $15.6 billion 
being value-added activity. In addition, New York agriculture generates 196,200 jobs, both on 
and off the farm, statewide. Milk and cattle production accounts for 40 percent of the total 
agricultural output impact generating nearly 28,500 jobs . 

 Massachusetts agriculture and related processing activities is responsible for $13 billion in 
output, with $5.5 billion being value-added, which stays within the community. In addition, 
Massachusetts agriculture generates 68,110 jobs. 

 Commercial fishing is the state's largest sector, at $1.5 billion in output and more than 12,000 
jobs, but the cranberry and greenhouse industries are also major economic contributors. 

 New Jersey has a long history of farming and fishing as indicated by the approximately $11.5 
billion impact on state economic output and 61,000 jobs generated statewide. Greenhouse and 
nursery production is the state's largest sector with $919 million in output and 8,864 jobs 
generated. 

 Connecticut contributed $4.6 billion in output and generated more than 26,700 jobs. Greenhouse 
and nursery production is the state's largest sector generating $457 million in output and 4,782 
jobs. 

 The forest products industry is a major industry in New Hampshire agriculture industry with its 
impact of over $1 billion. Combined with other agriculture and related processing activities, the 
New Hampshire agriculture and forestry industry contributes $2.5 billion in output and 18,500 
jobs statewide. 

 Commercial fishing dominates Rhode Island with $172 million in output and 2,400 jobs 
generated. As a whole, the Ocean State's farming and fishing industries generated approximately 
$1.1 billion impact on state economic output and generated 7,500 jobs statewide. 

This report titled Northeast Agriculture: The Overlooked Economic Engine was compiled by Farm 
Credit East based on information generated from an independent study completed by Dr. Rigoberto 
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Lopez from the University of Connecticut. The purpose of the report was to illustrate the importance 
of agriculture and related industries to the Northeast economy. To view a full copy of the report 
contact your local Farm Credit East office or visit FarmCreditEast.com. 

Farm Credit East extends more than $4.35 billion in loans and has 19 local offices in its six-state 
service area. In addition to loans and leases, the organization also offers a full range of agriculturally 
specific financial services for businesses related to farming, horticulture, forestry and commercial 
fishing. Farm Credit East is governed by a 15person board of directors. For more information, go to 

FarmCreditEast.com 

2013 Massachusetts Agriculture Calendars Now Available

In its thirteenth year, the 2013 "Celebrating the Seasons of Massachusetts Agriculture" calendar was 
unveiled and released on Massachusetts Day (Sept. 20) at the Big E. Each year, the photo contest has 
become a popular annual opportunity to highlight and feature farms and products across the 
Commonwealth. The calendar was produced in collaboration with the Massachusetts Department of 
Agricultural Resources (MDAR), MA Ag in the Classroom (MAC), and MA Farm to School Project. 
Each month features a photo of a farm business or crop grown across the Commonwealth, along with 
teaching tips, statistics, and fun facts on Massachusetts Agriculture. Besides having the photographs in 
the calendar, they are also featured on the MDAR’s homepage (www.mass.gov/agr). Each month’s 
winning photo adds a colorful touch highlighting the rich diversity of our Commonwealth’s agricultural 
community. 

This year's photograph winners were honored on Massachusetts Day at the Big E, September 20, where 
they were presented with complimentary calendars, and an award certificate by MDAR’s Commissioner, 
Greg Watson. 2013 Calendar Winners pictures posted at www.aginclassroom.org/

Your purchase of this unique local calendar will show your enthusiasm for Massachusetts agriculture, and 
will also support the many educational efforts of Massachusetts Agriculture in the Classroom, the 
designated recipient of the proceeds. This attractive calendar will make a nice gift for any friend or family 
member who has an interest in agriculture. Calendars can be purchased for $10 each ($5 wholesale cost at 
10 minimum). Send check payable to Massachusetts Agriculture in the Classroom to PO Box 345, 
Seekonk, MA 02771. Note to farms and businesses: You are encouraged to purchase at wholesale cost
on consignment for resale to at your retail farms. Contact Debi at debi.hogan@earthlink.net.

UMass Greenhouse Crops & Floriculture Extension Staff

Douglas Cox Floral Notes Editor dcox@umass.edu

Tina Smith Outreach Educator tsmith@umext.umass.edu

Use of trade names in this publication does not imply endorsement of products named or criticism of those not mentioned. The user 

bears sole responsibility for correct and legal product use. 

Permission is granted to publish or reproduce articles or portions thereof provided author(s) and source are cited.
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