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Welcome! 
Welcome to another edition of the Sun Gro’er 
newsletter.  Since our last newsletter, Sun Gro 
has now taken on the Multicote® line of con-
trolled release fertilizers.  The official an-
nouncement regarding this is included in the 
newsletter.   Because of this and the addition of 
the Metro-Mix line, the Eastern Region has 
added a new Technical Specialist, Willie Fa-
ber.  Willie comes to us from Yoder Brothers, 
where he worked on technical issues and prod-
uct information for the Yoder products.  He 
also has worked for the extension service 
through The Ohio State University.  Willie will 
be working with our sales people in Michigan, 

Indiana, Kentucky, Ohio, West Virginia and 
western Pennsylvania. We welcome Willie 
and look forward to his input on future news-
letters. 
 
In addition to the press release regarding the 
Multicote® deal, this newsletter will also 
have an article on some uses of Multicote 
and an article by Kathryn Louis on growing 
of tissue culture plants.  We also have a con-
tact list for all of the Sun Gro Technical Spe-
cialists and Customer Resources. 

-Daniel Jacques 
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Most greenhouse crops can effectively 
be grown with either a water soluble 
fertilizer regimen or through the use of 
controlled release fertilizers.  In general, 
growers tend to use a water soluble pro-
gram because they feel they have better 
control over fertilizer needs of the crop 
(they can easily reduce or increase fertil-
izer as needed).  For many crops, such as 
bedding plants in standard flats, the wa-
ter soluble regimen is the better way to 
go because small cells do not readily 
lend themselves to even distribution of a 
controlled release fertilizer.  However, 
with the advent of the larger cell packs, 
such as Jumbo Packs and the 2¼ “ liners, 
controlled release fertilizers can be suc-
cessfully used for general bedding plant 
production. 
 
When plants are grown in single larger 
containers (planters, hanging baskets, 
large pots, etc.), a combination of con-
trolled release fertilizers and a water 
soluble fertilizer may be the better op-
tion.  An example of this is with spring 
crops, where a heavily fertilized crop 
like Scaevola is grown in containers in 
the same house with bedding plants and 
New Guinea impatiens, which are lightly 

fertilized in comparison.  Ideally, heavily 
fertilized crops should be kept totally 
separate from lightly fertilized crops to 
make it easier to modify the feed.  How-
ever, this is not practical in this day and 
age when growers produce a multitude of 
crops with varying fertilizer needs in the 
same house.  The answer might be to add 
a low rate of a controlled release fertilizer 
such as Multicote® 15-7-15 Extra to the 
more heavily fertilized crop.  In this way, 
the water soluble fertilizer providing sup-
plemental fertilizer for the more heavily 
fertilized crops.  This fertilizer can be 
topdressed or incorporated.  Follow label 
directions for topdressing.  Incorporation 
rates will be discussed later in this article. 
 
Another use of controlled release fertiliz-
ers is for those crops that are grown out-
doors for part or all of the production pe-
riod, like garden mums, bedding plants in 
larger containers (Jumbo Packs, 4-inch or 
larger pots, etc.) and perennials. It is diffi-
cult to keep these crops well fed espe-
cially in times of heavy rains.  The con-
trolled release fertilizer can help maintain 
adequate fertility levels to keep the crop 
growing well.  When used alone, con-
trolled release fertilizers are used at the 
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higher labeled rates. 
 
Supplemental water soluble fertilizer can 
also be used at rates of 100 ppm N 
(lighter feeders) to 200 or 300 ppm N 
(heavier feeders) in these crops.  If a 
grower plans on using supplemental water 
soluble fertilizer, rates of controlled re-
lease fertilizer should not exceed the me-
dium rate for garden mums or the low rate 
for perennials.  Rates of Multicote®15-7-
15 Extra are dependent on the release rate 
selected.  The four-month product will 
have low, medium and high incorporation 
rates of 4, 7, and 10 pounds per cubic 
yard.  The six month product will have 
low, medium and high incorporation rates 
of 5, 8 and 11 pounds per cubic yard. 
 
As with all controlled release fertilizers, it 
is best to trial these methods if you have 
never used them in order to determine 
which program will work best in your 
specific situation.  If you use the proper 
controlled release fertilizer at the rate that 
best fits your crop and growing methods, 
it can be a labor saver and even improve 
your overall crop. 

-Daniel Jacques 



Tissue culture (also called “in vitro 
culture” or “micro-propagation”) is 
one method of cloning plants.  In many 
ways, it is similar to the clonal propa-
gation of plants by cuttings.  In each 
method, part of the plant is removed 
from a stock plant and (after a multipli-
cation stage in the case of tissue cul-
ture) placed in a rooting environment 
and then acclimated to the real world.  

 
Major dif-
ferences 
between the 
two proc-
esses are 
that tissue 
culture in-
cludes a 
multiplica-
tion stage 
and sec-
ondly much 
of the proc-

ess is done under sterile (or aseptic) 
conditions.  Additionally, inside the 
culture jar, light level are low and hu-
midity is high, which results in stems, 
leaves and roots that are quite different 
from a standard cutting that is propa-
gated in a greenhouse.  These differ-
ences require extra care in the rooting 
and acclimation stages when compared 
to normal cutting propagation. 
 
Basics.  To begin the tissue culture 
process, a part of the plant, often a 
shoot tip or leaf, is cut from the stock 
plant.  This piece of tissue is called an 
explant (excised plant part).  The ex-
plant is surface disinfested, using 
bleach or fungicides, rinsed and placed 
on sterilized media that is essentially a 
weak fertilizer solution with sugar.  
Usually agar is added to make the solu-
tion into gel.  
 
Multiplication stage. The next step is 
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the multiplication process.  The main 
types of multiplication are somatic 
embryogenesis1, adventitious shoot 
development2 and axillary bud en-

hancement3.  Somatic embryogenesis is 
a specialized process and is not cov-
ered in this article.  
 
During the multiplication stage to form 
new shoots, PGRs (plant growth regu-
lators or plant hormones) are used to 
manipulate cells into forming multiple 
shoots.  The PGRs most often used are 
cytokinins for shoot development and 
auxins for callus formation.  The exact 
ratio and type of the PGRs have been 
researched and varies based on genus 
and species.   
 
Rooting and PGRs. Eventually the 
shoots that develop are removed from 
their protected home and need to be 
rooted and acclimated to the environ-
ment outside the culture jar. The use of 
PGRs in culture can have a residual 
affect during the rooting process.  
Rooting can be poor, if high levels of 
cytokinins are used during the culture 
cycle just prior to taking the micro-
cuttings.  High levels of auxins can 
cause excessive callus formation and 
also limit effective rooting.  Micro-
cuttings from some genera will root 
well in vitro or ex vitro, with or with-
out an auxin treatment. 

Roots.  Another factor that effects the 
ex vitro rooting is the belief that in 
vitro developed roots are fully func-
tional.  In general, roots that form in 
culture are not functional outside the 
culture environment and will often die 
and decay, which provides a food 
source for pathogens.  Very small root 
initials (root nubs) that develop in vitro 
will usually develop into functioning 
roots. 
 
Leaf tissue.  At the same time that the 
micro-cutting is struggling to produce 
roots it must also deal with developing 
functional stem and leaf tissue.  One of 
the first challenges for the stem and 
leaves is preventing water loss that can 
result in rapid and irreversible desicca-
tion due to the following physiological 
conditions. 
1. Shoots that form in vitro often 

have a poorly developed waxy 
cuticle layer due to the high rela-
tive humidity in the culture jar, so 
there is almost no physical barrier 
to water loss on the outside. 

2. Stomata are often “stuck open” for 
the first few days allowing mois-
ture to readily escape and dry air 
to move in. 

3. Large mesophyll air spaces in the 
leaf allow space for the dry air. 

4. Water uptake by the root is non 
existent (if no roots) or poor with 
root initials that often have poor 
vascular connections between the 
root initials and the leaves. 

 
Photosynthesis.  Another challenge 
for the stem/plantlet is to become pho-
tosynthetically active again.  The low 
light level and low CO2 concentration 
in the culture jar are not adequate for 

(Continued on page 3) 

How Using the Correct Soilless Media Will Help Your Success 
with Tissue Culture Propagation 

Note:  Photos are © 1994 Minn vitro, 
Inc.  Used with permission 

1Somatic embryogeneis is the development of an embryo using plant cells instead of the normal process of embryo development from flowers.  
2Adventitious bud development is when a bud is formed from any non bud plant part such as leaves, stem, roots, etc.  
3Axillary buds are pre-formed buds in the leaf axil; the place where the leaf or stem joins the stem is called the leaf axil. 



photosynthesis, so sugar (the product  
of photosynthesis) is added during the 
culture cycle. Additionally in vitro 
developed leaves have smaller and 
fewer palisade cells so ex vitro photo-
synthesis is limited.  Ex vitro photo-
synthesis and plant survival requires 
that new leaves develop during the 
rooting and acclimation phases. 
 
Temperature and humidity.  The 
environmental requirements during 
rooting and acclimation vary among 
genera, but some similar requirements 
are necessary in all cases.  Misting the 
micro-cutting 
while sticking is 
critical and the 
rooting chamber 
requires high 
humidity.  It is 
not necessary to 
bench stick the 
micro-cuttings.  
Often the rooting 
chamber is not 
in a greenhouse, but in an interior 
room.  Micro-cuttings can be stuck 
into plug trays, covered with a dome 
and placed under lights with an ex-
tended photoperiod.   
Once roots are established and new 
growth begins, the domes are removed 
and the plantlets are moved to the 
greenhouse in a manner that is similar 
to seed propagation.  
 
If mist beds are used for rooting, they 
should be tented with poly or the mi-
cro-cuttings should be covered with 
micro pore fabric.  Extended photope-

(Continued from page 2) 
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riod is often helpful during rooting.  In 
all cases air temperature must be moni-
tored and kept below 80o F (26o C), 
which requires the use of shade cloth 
and cooling systems if rooting is done 
in a greenhouse. The use of poly domes 
directly on plug trays in greenhouse 
rooting beds should not be done be-
cause the air temperature can increase 
dramatically in a short time under a 
dome.  
 
Rooting medium.  Many different 
rooting media can be used successfully, 
such as peat, perlite, vermiculite, peat-
lite mixes, peat sponges, rockwool, 

floral foam and other 
synthetic media.  A 
media that is pH ad-
justed for your par-
ticular genus with 
low nutrients, good 
air and water capacity 
will work.  Peat lite 
mixes developed for 
seedlings and plugs 
such as Sunshine #3/

LG3 or Sunshine #5/LP5 are com-
monly used due to their physical and 
chemical properties.  If more drainage 
is required, simply mixing in more 
Sunshine Perlite will be helpful.  It is 
important to keep the nutrition levels 
low during the rooting phase.  As 
plants develop functioning roots, more 
fertilizer can be added.    
 
Media prep for rooting.  Pasteurizing 
your rooting medium is recommended, 
although not always practical.  How-
ever considering the high cost of the 
micro-cutting and that the rooting con-

ditions are favorable to pathogen devel-
opment, it is a good idea to figure out a 
way to do this.  Monitoring of the rooting 
process is critical to limiting disease 
problems and correcting problems early 
is critical.  
 
Transplanting.  After successful rooting 
and acclimation, the plantlets will need to 
be transplanted into individual pots using 
the best media available.  For foliage and 
indoor plants we recommend Sunshine 
#1/LC1, SB200, Metro Mix 360, for 
woodies Sunshine SB400, PX-2, Metro 
Mix 510 will work well.  
 
Summary.  Tissue culture is a relatively 
new method of commercial propagation. 
It is used for plants that are difficult to 
root, are in need of virus clean up or in 
the case of a new hybrid, where there is a 
limited number of stock plants for con-
ventional cutting propagation.  Common 
species for tissue culture include orchids, 
foliage plants, seed potatoes and small 
fruits.  Woody ornamentals, shrubs, fruit 
trees, forestry trees and angiosperms can 
also be commercially cloned using tissue 
culture.  
 
Although tissue culture has advantages as 
mentioned above and years of research 
have helped improve the propagators 
success, the rooting and acclimation 
process to greenhouse establishment is 
the most challenging stage; it is also 
where most losses can occur.  However 
with close attention to environmental, 
cultural requirements and the use of Sun 
Gro mixes you will be successful.  

-Kathryn Louis  

agar A compound added to the tissue culture medium that makes the medium become jelly-like.  
Usually derived from seaweed or algae.  It is usually pronounced with a short ‘a’. 

aseptic “without septum (cross walls)” meaning sterile or without micro organisms (fungi, bacteria, 
etc.) 

ex vitro Outside of the culture environment 

in vitro “under glass” 

media vs. medium Media is plural, medium singular.  Media are weak fertilizer solutions with sugar and PGRs. 

mesophyll “middle of leaf”  The section of the leaf where photosynthesis occurs, see also palisade cells 

palisade cells The cells within the mesophyll that contain chloroplasts where photosynthesis occurs. 



ing the technologies of all the major 
suppliers to the industry.  The search for 
a controlled release fertilizer Sun Gro 
could stand behind came to an end when 
Sun Gro tested the newest coating tech-
nology developed by Haifa.  Sales and 
marketing of the product will be done 
through Sun Gro’s established distribu-
tion network and supported by Sun 
Gro’s sales force of over 30 district 
managers and 6 grower specialists.  
Richard Benson, who has worked in the 
controlled release fertilizer industry for 
more than 30 years, is the new com-
pany-wide controlled release fertilizer 
product manager for Sun Gro. 
 
Jerry Montag, Manager of Haifa Nutri-
Tech (HNT) Inc. said the transaction 
allows HNT to focus on its core compe-
tencies. “We are excited about the op-
portunity to work with Sun Gro.  Our 
new strategic agreement will allow 
Haifa Nutri-Tech and Sun Gro to work 
together to make Multicote a well estab-
lished controlled release fertilizer brand 
in the North America market.” 

Haifa Chemicals is a long-established 
international corporation that produces 
and markets specialty fertilizers and 
chemicals for the horticulture industry. 
Founded in 1966, Haifa has become a 
world leader renowned for innovative 
solutions in all its fields of expertise. 
Company operations now span more 
than 80 countries across five continents.  
Haifa was established to turn Israeli 
natural resources into potassium nitrate, 
a premium fertilizer with high added 
value and an essential ingredient in vari-
ous industries. Being the world’s pio-
neer and largest supplier of potassium 
nitrate, Haifa has gained production 
capabilities, application know-how and 
deep understanding of the marketplace 
it serves. This has been the solid basis 
for the development of a complete line 
of top-quality products.  Based in Haifa 
Bay, Israel, Haifa is wholly owned by 
US-based Trans Resources Inc.  
Sun Gro was founded in 1929 in Van-
couver, British Columbia and has grown 
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TRADING SYMBOL: Toronto Stock 
Exchange – GRO.UN 
 
VANCOUVER, BC, June 3, 2005/ -- 
Sun Gro Horticulture Income Fund 
today announced that its wholly 
owned subsidiaries, Sun Gro Horti-
culture Distribution Inc. and Sun Gro 
Horticulture Canada Ltd. (Sun Gro), 
have signed agreements to become 
the US and Canadian Greenhouse and 
Nursery Master Distributor of Haifa 
Chemicals’ (Haifa) Multicote product 
line. 
 
Effective May 20, 2005, the pending 
agreement provides for Sun Gro to 
begin taking orders on both existing 
Multicote formulations and those that 
were developed by Sun Gro in coop-
eration with Haifa.  Haifa will manu-
facture these formulations per Sun 
Gro’s specifications at their state-of-
the art production facility in Haifa 
Bay, Israel.  The formulations include 
those for the greenhouse industry and 
for use in outdoor container produc-
tion. Within the container production 
formulations, both flowering and non-
flowering plant material formulations 
will be available.  The formulations 
are available in a selection of longevi-
ties that will make the product suit-
able for use in production throughout 
North America. 
 
“The addition of the Multicote prod-
uct line is directly in line with our 
strategic focus on the professional 
grower market,” said Mitch Weaver, 
President and CEO of Sun Gro and a 
Trustee of the Fund. “The addition of 
this quality brand to our product of-
ferings will strengthen our position in 
the fertilizer segment of the profes-
sional market, expand our sales into 
the container nursery industry and 
further solidify our relationship with 
our key distributors.” 
 
Sun Gro’s development of these con-
trolled release fertilizer formulations 
comes after years of research compar-

to become North America’s largest 
producer of sphagnum peat and the 
largest distributor of peat moss and 
peat and bark-based growing media 
to professional plant growers in the 
US and Canada. The company’s Sun-
shine® brand is widely recognized as 
the premier growing media brand in 
the professional sector. The Sun Gro 
Horticulture Income Fund is a limited 
purpose, open-ended trust created in 
March 2002 to acquire and hold the 
securities of Sun Gro and its subsidi-
aries. Distributions to the Fund’s unit 
holders are dependent on the per-
formance of Sun Gro. 
For additional information, please 
contact:  
 
Richard Benson     
Controlled Release Fertilizer Product 
Manager    
Sun Gro Horticulture Distribution 
Inc.   
Tel: 520-393-1753   
E-mail: richardbe@sungro.com 
Website: www.sungro.com 
 
 
 
Jerry Montag 
President 
Haifa Nutri-Tech (HNT) Inc. 
Tel:  407-862-6400 
E-mail:  jerry@hntusa.com 
Website: www.haifachem.com 
 
 

Sun Gro to Become the North American Master Distributor of Haifa 
Chemicals’ Proprietary Multicote Product line  
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Shiv Reddy 
3222 Briarwood Ct. 
Fortuna, CA  95540 
shivr@sungro.com  
Phone: 707-726-7738 
Fax: 707-726-0382 
 
Nancy Morgan 
19287 Hwy. 99 E. 
Hubbard, OR  97032 
nancym@sungro.com 
Phone: 503-981-4406 
Fax: 503-981-2304 
 
Rick Vetanovetz 
16220 Hunters Run 
Marysville, OH  43040 
rickv@sungro.com 
Phone: 937-642-2646 
Fax: 937-642-9646 

Ron Walden 
501 Thalia Rd. 
Virginia Beach,  VA  23452 
ronw@sungro.com 
Phone: 757-486-4728 
Fax: 757-463-3446 
 
Dan Jacques 
2 High Meadow Rd. 
Hadley, MA  01035 
danj@sungro.com 
Phone: 413-549-2793 
Fax: 413-549-4984 
 
 

 

Nicole Bisson 
Box 189 
Seba Beach, AB  T0E 2B0 
nicoleb@sungro.com 
Phone: 780-797-3019 ext. 312 
Fax: 780-797-3079 
 
Richard Benson 
818 E. Josephine Canyon Dr. 
Green Valley, AZ  85614 
richardbe@sungro.com 
Phone:  520-393-1753 
Fax:  520-625-9616 
 
Willie Faber 
520 Westwood Ave. 
Wadsworth, OH  44281 
willief@sungro.com 
Phone:  330-335-5059 
Fax:  330-335-5069 
 

Sun Gro’s Technical Specialists 

Sun Gro’s Customer Resource Centers 
 
Elizabeth City, N. Carolina 
841 Sun Gro Dr. 
Elizabeth City, NC 27909 
Phone: 800-964-5044 
Fax: 800-964-5144 
 
Elma, Manitoba 
PO Box 100 
Elma, MB R0E 0Z0 
Phone: 888-982-4500 
Fax: 888-982-4501 
 
Hubbard, Oregon 
19287 Hwy. 99 East 
Hubbard, OR  97032 
Phone: 800-842-3256 
Fax: 888-896-3005 
 
Maisonnette, New Brunswick 
124 ch. De la Tourbe 
Maisonnette, NB  E8N 1P8 
Phone:  888-896-1222 
Fax:  888-896-1444 
 

McCormick, S. Carolina 
PO Box 1867 
Ravenwood Dr. & Hwy. 378 West 
McCormick, SC  29835 
Phone: 800-634-8316 
Fax: 864-465-2002 
 
Montreal, Quebec 
668 Montee Monette 
St. Mathieu, PQ  J0L 2H0 
Phone:  866-659-7644 
Fax:  450-659-3861 
 
Pine Bluff, Arkansas 
4418 Emmett Sanders Rd. 
Pine Bluff, AR  71601 
Phone: 800-255-9057 
Fax: 870-536-1033 

 
Quincy, Michigan 
1160 Chicago Rd. 
PO Box 4 
Quincy, MI  49082 
Phone: 800-964-5044 
Fax: 800-964-5144 
 
Seba Beach, Alberta 
Po Box 189 
Seba Beach, AB  T0E 2B0 
Phone: 888-797-7328 
Fax: 888-797-6497 
 
Terrell, Texas 
9752 C.R. 310 
Terrell, TX  75161 
Phone: 888-800-6693 
Fax: 888-800-6694 
 
Vilna, Alberta 
6 Miles N. of Hwy. 28 on Hwy. 36 
Vilna, AB  T0A 3L0 
Phone:  866-636-2006 
Fax:  780-636-3000 


