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NEW KURUME AZALEAS 
Ronald L. Bare 

Washington, D.C. 

The U.S. National Arboretum in Washington, D.C. is 
currently in the process of distributing a group of 29 
Kurume azalea cultivars. These azaleas will be released 
through the Arboretum's Plant Distribution Program, 
which is designed to introduce new and unusual plant 
materials into cultivation. The intention is to disseminate 
this group of azaleas to nurseries and plantsmen who 
will propagate them for further distribution and evalua-
tion throughout the United States. To achieve this, the 
Arboretum selected nurseries (including members of 
the Azalea Society) which received the initital distribu-
tion this fall. The ultimate goal is that eventually this 
group of Kurumes will be availableto the landscape and 
nursery trade. 

The Kurume azalea hybrids are a widely cultivated 
group of azaleas in Japan with a very complex back-
ground. They are assumed by many experts to be of 
hybrid origin involving several azalea species, of which 
R. sataense Nakai and R. kiusianum Planchon seem to 
be the logical parents, although this conclusion is very 
hard to substantiate because of the complexity of the 
group's background and the absence of a wild source. 

The Kurume azalea cultivars that will be distributed 
are selections made by Dr. John L. Creech, Dr. Freder-
ick G. Meyer, and Mr. Sylvester G. March in 1978 from 
plants growing at the Kurume Branch, Vegetable and 
Ornamental Research Station, Kurume, Fukuoka Pre-
fecture, Japan. This group is unique in that it represents 
the best selections of the Kurume azalea cultivars grow-
ing at the Kurume Research Center, the major center of 
Kurume azaleas in Japan. Also, it is the first time since 
1918, when Wilson introduced the famous "Wilson's 
50", that anyone has made an attempt to select and 
introduce selections of the best Kurumes available in 
Japan. 

A list and description of flower color follows.' (The 
Nickerson Color Fan was used to describe color.) 

Rhododendron (Kurume) x 'Atsumizakura' ... NA 45404 
Flowers hose-in-hose, to 3.5-4 cm.; pale, light pink 
(5P7 / 7 - 5P8 / 5) purplish-white throat. Stamens as long 
as petals. 

Rhododendron (Kurume) x 'Ayahime' 	 NA 45405 
Flowers single, to 3.5 cm.; strong purplish-red (7.5RP5 / 12) 
to paler throat with darker blotches on the upper petals. 
Stamens as long as petals, 

,"Rhododendron (Kurume) x" is the form that the Arboretum has 
adopted for identifying the Kurume hybrids. 

Rhododendron (Kurume) x 'Aratama' 	 NA 45406 
Flowers single, to 4.5 cm.; vivid red (5RP5/13), darker 
blotch on upper petals. Stamens as long as petals. 

Rhododendron (Kurume) x 'Imamurasaki' .. NA 45408 
Flowers single, to 4 cm.; petals strong reddish-purple 
(5RP3 /9), with darker blotch on the upper petals, tube 
lighter red. Stamens slightly longer than petals. 

Rhododendron (Kurume) x `Itten' 	 NA 45410 
Flowers single, 3.0-3.5 cm.; petals white, some with 
purplish-pink (2.5RP6 /10) edges to a white throat. Sta-
mens very short, 2-4 mm. long. 

Rhododendron (Kurume) x 'Iwatokagami' .. NA 45411 
Flowers single, to 4 cm.; petals deep pink (10RP6 /12), 
throat white. Stamens as long as petals. 

Rhododendron (Kurume) x 'Usuyukari' 	 NA 45413 
Flowers single, to 3.5 cm.; petals with strong purple 
edges (7.5RP5 /10) changing to white, throat white. 
Stamens longer than petals. 

	

Rhododendron (Kurume) x   NA 45415 
Flowers hose-in-hose, spreading to 3 cm.; nearly pure 
white with red stripes (1 ORP5/12 - 1ORP4/12). Sta-
mens as long as petals. 

Rhododendron (Kurume) x `0ouchiyama' .. NA 45416 
Flowers hose-in-hose, spreading to 3 cm.; petals strong 
reddish-purple to whitish throat with darker blotches on 
upper petals. Stamens as long as petals. 

Rhododendron (Kurume) x 'Oogocho' 	 NA 45418 
Flowers variable hose-in-hose to semidouble, spread-
ing to 4.5 cm.; petals strong purplish-red (7.5RP4/11) 
with darker blotch on the upper petals. Stamens as long 
as petals. 

Rhododendron (Kurume) x 'Kagura' 	 NA 45419 
Flowers hose-in-hose, spreading to 2.5 cm.; petals 
strong purplish-pink (5RP7 /9) to whitish throat with 
darker blotch on the upper petals. Stamens slightly 
longer than petals. 

Rhododendron (Kurume) x `Karanishi ki' .... NA 45420 
Flowers single, to 4 cm.; petals deep pink to strong 
purplish-red (1 ORP5 /12) with darker stripes. Stamens 
as long as petals. 

58 
	

THE AZALEAN Vol. 5 



Rhododendron (Kurume) x 'Gunki' 	 NA 45422 
Flowers single with ruffled edges, to 3 cm.; petals white 
with deep purplish-red (7.5RP6/12) stripes on upper 
petals. Stamens half as long as petals. 

Rhododendron (Kurume) x 'Kunimitsu' 	 NA 45423 
Flowers hose-in-hose to semidouble, to 3.5-4 cm.; 
petals strong purplish-red (7.5RP5/12 - 7.5RP4/11) 
with white centers. Some stamens polypetaloid. 

Rhododendron (Kurume) x 'Konohana' 	 NA 45425 
Flowers single, to 3.5 cm.; petals deep yellowish-pink 
with darker purplish blotch. Stamens as long as petals. 

Rhododendron (Kurume) x 'Shizunomai'.... NA 45426 
Flowers hose-in-hose, to3 cm.; petals pale red (10RP5/12) 
with darker stripes. Stamens very short, 2 mm. 

Rhododendron (Kurume) x 'Tamabeni 	 NA 45427 
Flowers single, spreading to 2.5 cm.; petals vivid red 
(5R5/13 - 5R4/12) with darker blotch on the upper 
petals. Stamens nearly as long as petals. 

Rhododendron (Kurume) x 'Tagonoura' .... NA 45429 
Flowers hose-in-hose, spreading to 4.5 cm.; petals 
nearly pure white with yellowish blotch (barely visible or 
absent on some) on upper petals. Stamens nearly as 
long as petals. 

Rhododendron (Kurume)x Tennyonomai' ... NA 45430 
Flowers single, spreading to 4.5 cm.; petals deep 
purplish-pink(7.5RP6/12 - 7.5RP5/12) to whitish throat 
with dark pink blotches on upper petals. Stamens longer 
than petals. 

Rhododendron (Kurume) x 'Tsukiminoen' .. NA 45431 
Flowers single, to 4 cm.; petals with somewhat ruffled, 
deep purplish-pink (7.5RP5/12) edges to white throat. 
Stamens as long as or slightly longer than petals. 

Rhododendron (Kurume) x 'Tokonatsu' 	 NA 45432 
Flowers single, spreading to 3.5 cm.; petals white with 
strong purple-red (7.5RP4/11 ) stripes. Stamens longer 
than petals. 

Rhododendron (Kurume) x 'Tokoharu' 	 NA 45433 
Flowers hose-in-hose, to 3.5 cm.; petals pure white with 
strong purplish-red (7.5RP4/11) striping. Stamens as 
long as petals. 

Rhododendron (Kurume) x 'Harunosato' ... NA 45435 
Flowers hose-in-hose, spreading to 3 cm.; petals deep 
purplish-pink (7.5RP5/12 - 7,5RP4/11) with a lighter 
throat and darker blotches on the upper petals. Stamens 
shorter than the petals. 

Rhododendron (Kurume) x `Hakuonishila .. NA 45436 
Flowers hose-in-hose, to 4.5 cm.; petals yellowish-white 
with dark red (1ORP4/12 - 1ORP3 /10) stripes. Stamens 
as long as petals. 

Rhododendron (Kurume) x 'Hinotsukasa'... NA 45437 
Flowers single, to 3 cm.; petals vivid, strong red (5R4/12). 
Stamens longer than petals. 

Rhododendron (Kurume) x 'Fujiasahl 	 NA 45438 
Flowers hose-in-hose, to 4 cm.; petals with ruffled, 
strong purplish-pink (1ORP5/12) edges. Stamens longer 
than petals, 

Rhododendron (Kurume) x 'Fukuhiko' 	 NA 45440 
Flowers single, to 4 cm.; petal color is variable from solid 
strong purplish-red (2.5RP5 /10 - 2.5RP4 /10) to light 
purplish-pink, striated with strong purplish-red stripes. 
Stamens as long as petals. 

Rhododendron (Kurume) x 'Mayafujin' 	 NA 45443 
Flowers single, to 3.5 cm.; petal edges deep purplish-
red (7.5RP3/9 - 5RP3 /9) with darker blotches on the 
upper petals. Stamens as long as petals. 

Rhododendron (Kurume) x 'Yoshimigatake' .. NA 45445 
Flowers hose-in-hose, to 3.5 cm.; petals deep purplish-
pink (7.5RP5/12 - 7.5RP4/11) edges to a white throat 
with no blotching. Stamens as long as petals. 

Rhododendron (Kurume) x 'Yomeinishiki' .. NA 45446 
Flowers single, to 3 cm.; petals white with purplish-pink 
(5RP5/10 - 5RP4/10) stripes to a nearly white throat 
with dark blotch on the upper petals. Stamens as long as 
petals. 

Rhododendron (Kurume) x 'Yoro' 	 NA 45447 
Flowers single, to 3.5 cm.; petals almost pure white. 
Stamens 11/2 times longer than petals. 

Rhododendron (Kurume) x 'Wakaebisu' .... NA 45449 
Flowers single, spreading to 4 cm.; petals white to deep 
pink with a white throat and scattered dark pink blotch-
ing on the upper petals. Stamens as long as petals. 

Rhododendron (Kurume) x 'Rikyugonomi' .. NA 45450 
Flowers hose-in-hose, spreading to 2.5 cm.; petals 
moderate red (2.5R4/10), very pale throat with dark 
blotches on the upper petals. Stamens as long as petals. 

Ronald L. Bare is a Horticulturist and Curator of Rhododendron and 
Azalea collections at the U.S. National Arboretum, U.S. Department of 
Agriculture, Washington, D.C. 
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AZALEA POTTING AND GROWING MIXES: 
Recipes from Growers Coast to Coast 

Dr. Charles H. Evans (Editor) 

One of the most frequent questions asked by azalea 
enthusiasts, newcomers as well as established hobbi-
ests and nurserymen, is what media to use for growing 
azaleas in containers and in beds. To assist our readers 
in selecting or developing a mix for their use, we are 
pleased to publish comments on and recipes for growth 
mixtures and growing azaleas which have been con-
tributed by a number of Azalea Society members with 
many years experience cultivating azaleas. 

The assembled recipe collection is not designed to 
be definitive or to necessarily include a mix or method 
best for everyone. Neither one is possible, considering 
the diversity of ecologies in which and reasons for 
which azaleas are grown. Amateur and professional 
azalea growers vary their mixes in part reflecting their 
geographic location, desired growth performance, and 
previous experience. To try to capture the flavor of this, 
a broad and "colorful" array of procedures and mixes 
has been assembled to assist as many growers as 
possible who may be interested in a container mix for 
growing azaleas. The recipes are presented in an 
approximate geographical sequence traveling from 
north to south and from east to west. Together with 
previous articles published in THE AZALEAN (see 
Five Year Index in this issue) and the accompanying 
articles by Theo J. Blom, Dr. Charles E. Owen, Dr. Fran-
cis R. Gouin, Thomas M. Rathier, and Joan Garrett one 
can formulate a program for growing azaleas in her or 
his locale. A major theme throughout the articles is to 
keep the mix light. Azaleas do not like "wet feet"—keep 
that in mind when preparing your azalea container or 
garden mix! 

Bob Carlson 
Carlson's Gardens 

South Salem, New York 

MRS. WITHINGTON GOES TO SEED 

Jeremiah Aloysius 
Withington III 

Just ran out of planting room 
in case you hadn't heard. 

Ninety acres seemed a lot 
when he was but a child— 

Ten in lawn and gardens 
while the rest was all left wild— 

And still was when each Spring his Mrs. 
'did' another acre. 

(She had her own inheritance 
so 'one' would hardly break her.)  

But when the last of her own brood 
had grown and flown the coop, 

With all five Nannys free to garden, 
she planned a major coup, 

Declaring that the nursery 
should fill their latest need: 

"Replace those cribs with benches 
and we'll grow our own from seed!" 

Right off she wrote to CARLSON'S GARDENS 
asking how we grow them, 

Inquiring most specifically 
what mix we use to sow them. 

We wrote back we fill our flats 
with fine milled sphagnum moss, 

Which with wetting agent 
is the best we've come across. 

Then instead of stirring 
some of this with some of that, 

Use Pro-Mix BX from the bale 
to plant to pot from flat. 

That year they didn't deadhead; 
they let nature fill their need—

But nineteen Hefty trash bags 
is an awesome lot of seed 

When tender loving Nanny care 
turns out the kind of crop 

That's had J.A. transplanting 
for the past five years non-stop. 

The moral of our nursery tale 
is not which mix you need, 

But who has grounds to transplant 
all your Nanny nurtured seed? 

Copyright 1983 Bob Carlson 
CARLSON'S GARDENS OF VERSES 
AZALEAS AND RHODODENDRONS 

Bob Gartrell 
(While living in Wycoff, New Jersey) 

In 1974, Bob Gartrell provided the following informa-
tion regarding the growing of azaleas at Robin Hill. 
Seeds are sown on milled sphagnum moss. When 
ready, the seedlings are potted or flatted in a modified 
Cornell mix: 

5 gallons peat 
21/2 gallons vermiculite 
21/2 gallons perlite 
3 tablespoons superphosphate 
3 tablespoons gypsum 
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6 tablespoons 5-10-5 
a dash Epsom salts 
a little Sequestrene® 

Quar. Bull. Amer. Rhod. Soc., 
31:111 (1977). 

Gordon W. Severe 
Gordon W. Severe Nursery 

Millsboro, Delaware 

SOILLESS MIXES FOR CONTAINER GROWING 

Mix A: V2 peat moss (sphagnum) 
1/2 perlite 

Mix B: 12 cubic feet pine bark 
4 cubic feet peat moss (sphagnum) 
10 shovels sharp washed sand 
2 quarts ground limestone 

NOTES: 
Mix A: We use Mix A for rooting our cuttings and grow- 

ing on to liners. (3 inch pots) 
Mix B: We use Mix B for our 1 gallon, 2 gallon and 3 

gallon containers. We also run this mix through 
a shredder before use. 

OTHER NOTES: 
1. We had nothing but trouble when using soil in our 

container mixes. 
2. When using a soilless mix, it is necessary to use a 

complete fertilizer program, including trace elements. 
3. It is important to apply fertilizer only when the plant 

material is in an active stage of growth. 

FERTILIZER PROGRAM FOR CONTAINER GROWING 

We use a water soluble fertilizer (Peter's STEM®, a 
water soluble fertilizer containing soluble trace ele-
ments) at one half the recommended rate on our cut-
tings once a month, when they are in an active stage of 
growth. We use Osmocote® 14-14-14 (3-4 month) on 
our liners, one small pinch per 3-inch pot. We use 1 level 
teaspoon per gallon on our 1, 2, and 3 gallon containers. 
We also supplement this with three applications of 
STEM®, again using the half rate, applying as a foliar 
spray. 

SPRAY PROGRAM FOR DISEASE AND INSECT 
CONTROL FOR GROWING CONTAINERS 

Once a month (May through September), we use 
Isotox® (2 teaspoons per gallon water). We also add a 
fungicide. Using two applications of Benlate® 50-W (1 1 
teaspoons per gallon of water), breaking the Benlate® 
cycle with Captan 50-W (3 teaspoons per gallon of 
water) and then resume the Benlate® applications. In 
the middle of October, we apply Subdue® 2E (five drops 
per gallon of water) to control Phytophthora, Pythium, and 
azalea shoot blight. We also use Bayleton® 25-WP in 
the spring to control azalea petal blight (when buds start 
to show color). We try to do all our spraying on an 
overcast day or late in the afternoon. 

This may seem to most azalea people to be a very 
elaborate and costly program. We are in a very competi-
tive field and we must grow a plant as well or better, to 
have that all important edge on our competition. THE 
MOST IMPORTANT RULE: COMMON SENSE IS THE 
MOST IMPORTANT INGREDIENT FOR SUCCESS. 

Harry C. Weiskittel Ill 
Marshy Point Nursery 

Chase, Maryland 

Our potting mix is so simple that most people refuse to 
believe that it works. But it does and it will grow a quality 
azalea or rhododendron as quickly as any mix I have 
seen. 

We use pure pine bark-1/4" pieces and smaller. We 
add nothing to this mix. We do top dress with a slow 
release fertilizer, Sierrablen®. Since this mix is very 
porous, daily watering is necessary. The frequency of 
irrigation is a factor in the compatibility of the fertilizer 
and the mix, since the water carries the nutrients to the 
roots. 

George S. Switzer 
Cavalier Nursery 

Prince Frederick, Maryland 

We are using Francis Gouin's recommended formula 
of 1 /3 composted sewage sludge (Earthlife® from Phi-
ladelphia), 1/3 peat, 1/3 coarse sand (plus 1 1/2 
pounds powdered sulfur and 1 1/2 pounds granular 
sulfur per cubic yard) for ericaceous plants. 

August A. Dietz IV 
Smithsonian Institution Greenhouse 

Washington, D.C. 

An ideal mix for azaleas and rhododendrons is not as 
easy to find as you may think. Many factors need to be 
considered when selecting the various components to 
comprise the mix. Excellent drainage, pH, nutrient reten-
tion, and moisture capabilities are the most important 
factors for mix selection. 

After much trial and error I have found a mix which 
satisfies three of the four criteria: 

2 cubic feet fine hardwood or pine bark 
1 cubic foot peat (as coarse as possible) 
3/4 cubic foot coarse builders' sand (washed) 
1 cubic foot coarse perlite 

The measurements given are by volume, and the 
amounts listed fill up a wheel barrow. The following 
amendments are added to the mix for macronutrient 
needs: 

2 tablespoons Calcium sulfate (gypsum) 
1 tablespoon Superphosphate 
1 tablespoon Magnesium sulfate ( Epsom salts) 
1 tablespoon 21-7-7 Acid fertilizer (dry) 

Mix the ingredients well and lightly water. 
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This mix provides excellent drainage and very good 
root growth. The pH is 5.0-5.5. One problem is that while 
the bacteria in the mix break down the bark they rob 
nitrogen from the plants. A fairly constant (every two 
weeks) fertilization program takes care of this. 

The perfect mix is composted hardwood bark (50 
percent) with coarse peat (30 percent) and coarse sand 
(20 percent) with the same sulfate amendments. This 
mixture has none of the nitrogen problems. 

Robert B. Stewart 
Springfield, Virginia 

I have used many assortments of soil mixes. My most 
recent mix consists of equal parts: 1/3 garden soil, 1/3 
sand, and 1 /3 hardwood bark and leaf mold. I put a 
handful of rotted oak leaves in the bottom of the pot; it 
seems to help hold the moisture. I then top it off with a 
3/4 inch layer of hardwood bark. 

George W. Harding 
Germantown, Maryland 

My azaleas are grown in pots until they reach 4-inch 
pot size. My formula is simple. Root in coarse sand. 
When rooted, pot in 2-inch pots using 1 /2 peat and 1 /2 
perlite. When necessary, shift to 4-inch pots using the 
same mixture. No fertilizer. 

Donald W. Hyatt 
Stonehouse Creek Nursery 

McLean, Virginia 

My recipe for an azalea potting mixture follows. I also 
use it for rooting cuttings, starting seeds, growing rho-
dodendrons, and almost everything else I can think of. 

To prepare an adequate supply of potting medium, I 
spread out a large sheet of polyethylene plastic (ten feet 
square) on the ground. I open up a large 6 cubic foot 
bale of peat moss and a 6 cubic foot bag of perlite and 
dump them on the plastic. I moisten the perlite at this 
time to reduce dust problems. After a preliminary mixing 
of the peat and perlite, I add four 80 pound bags of 
coarse, all purpose sand and mix thoroughly. The mix-
ing process usually includes digging, shoveling, wading, 
kicking, throwing, and when available I use small child-
ren who are adept at tunneling. 

Cats are very fond of this elegant litterbox, so I try to fill 
every available flat and pot as soon as possible in order 
to minimize the number of ''surprises" one finds. 

I should mention that container-grown plants need 
extra protection during the winter due to the low 
temperatures that can be reached at the root zone. If 
you cannot sink the pots, cluster them together and 
mulch the entire area very heavily. This will delay the 
damaging effects of a hard freeze at the root system. 

My mix is not very sophisticated, but I have found that 
azaleas will grow in almost anything. (Almost!) 

Sandra F. McDonald 
Le-Mac Nurseries, Inc. 

Hampton, Virginia 

We grow about 30,000 azaleas yearly in 71/2-inch 
azalea pots. The medium used is approximately 2 parts 
soil conditioner grade pine bark to 1 part high grade 
Canadian peat moss. Since azaleas need good drain-
age but still adequate moisture at the roots, the quality of 
ingredients is important. The pine bark needs to be 
coarse enough for good drainage; too fine a grade will 
hold too much water. The peat moss should not be low 
grade dust-like material; if that is all that is available, 
then it is better left out. A coarse grade that absorbs 
water well is best.  

It is quite important that the pine bark not have much 
wood in it, because wood drastically uses up available 
nitrogen to the detriment of the azaleas. Trying to bal-
ance wood with fertilizer application is difficult and not 
recommended. Aged bark is better than fresh bark 
because any wood in it is usually fairly well decomposed. 

Other materials such as sand, perlite, vermiculite, etc., 
can be used in mixes, but we prefer to keep our mix 
simple. 

We mix our bark and peat with a mechanical fertilizer 
spreader run by a tractor's power take off. We do not mix 
in fertilizer at this time because we do not think our 
mixing is uniform enough to do this. 

After the azaleas are potted up, we wait about two 
weeks before fertilizing. Liners are given about 1/2 teas-
poon of granular 5-10-10 fertilizer at this time (in spring) 
scattered around the pot mix surface. If larger plants are 
used, our dose is 1 level teaspoon of 5-10-10. We also 
apply about 1 teaspoon superphosphate and 1 teas-
poon lime as well as 1/2 teaspoon Esmigran® (micronut-
rients) at this time. Subsequent applications of fertilizer 
are put on as needed with a tapering off in late summer 
so as not to encourage soft growth for the winter. 
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Fred C. Galle 
Curator, Callaway Gardens 

Pine Mountain, Georgia 

A note on a pot mixture for azaleas: 
2 parts fine pine bark (1/4-inch or finer) 
1 part peat 
1 part perlite 

One can add a small quantity of slow release fertilizer, 
such as Osmocote®, and a small quantity of lime or 
calcium sulfate (gypsum). For containers, I prefer a 
loose, well-drained mix. 

Russell L. Scott 
Country Gardens Nursery 

Mobile, Alabama 

There is no secret about a good potting medium for 
azaleas but common sense must prevail. The medium 
must be able to retain food yet drain well, be of the 
correct acidity and nutrient value, and hopefully be eco-
nomical enough for general use. We use a mixture of 60 
percent aged (not rotted) medium grind pine bark and 
40 percent peat moss. To each cubic yard is added 
enough dolomite limestone to bring the pH to approxi-
mately 6, 8 pounds superphosphate, 8 ounces soluble 
trace minerals, and (in our area) 8 ounces chlordane or 
Diazinon® granules. 

It is important to have a medium that retains its aera-
tion and is not susceptible to packing. That is why we do 
not use rotted pine bark, which has a tendency to inhibit 
root growth by suffocation. The pH is important since if it 
is too low, it ties up nutrients in the medium and starves 
the plant. If the pH is too high, the acid-loving azaleas 
just deteriorate. 

We do not mix fertilizer into the medium, because 
we use a liquid feeding program from rooted cuttings 
through the liner stage, which is 12-18 months. After 
potting into gallons or larger, we use slow release pel-
feted nutrients. This is primarily a labor-saving device, 
as other fertilizers possibly are more economical and do 
the job as well. It is easier for us to fertilize once a year 
with the slow release rather than six to eight times with 
normal granular products. 

Right or wrong, we feel that we get a better root 
system with the superphosphate in the mix, and the root 
development is more important in a young plant than top 
growth. It is pretty to have a lush, large plant, but if the 
roots are too small to support it when transplanted, then 
it is wise, if not mandatory, to prune the top down one-
third to one-half if you expect the plant to survive. 

All the steps from the original cutting through the early 
growing stages to the planting in the landscape are 
important, but none more so than the early growing 
stages where the potting medium is involved. The 
treatment at this stage may make the difference between 
a beautiful specimen azalea or a straggly stunted misfit. 

H. Roland Schroeder 
Holly Hills Nursery 
Evansville, Indiana 

There is nothing special about what we use in our pot 
mix for azaleas in our nursery. We have tried all formulas 
that we can think of but the only one which does well in 
this area is straight Canadian peat moss fertilized with 
12-6-6 Peter's® Nursery Special (one half teaspoon per 
one gallon can) at beginning of the growing season, 
then fertilized monthly with Peter's® 21-7-7 azalea neu-
tral 200 ppm. For growing deciduous azaleas we also 
add dolomite lime one tablespoon per pot each month. 

Bruce Briggs 
Briggs Nursery, Inc. 

Olympia, Washington 

As to soil for growing azaleas we use an organic mix 
of bark, sawdust, and peat as long as the organic matter 
in the container has good drainage. 

In some areas azaleas are grown in total peat making 
it difficult to adapt the plants to the open field. Some 
plant in three inches of bark or sawdust tilled into the 
ground. 

The soil mix differs with the conditions and area of 
planting. 

Harold E. Greer 
Greer Gardens 

Eugene, Oregon 

As far as most growers are concerned, we are not 
very specific in the mix we use for potting azaleas. We 
find we have no difficulty as long as we keep the mix 
light. The medium we use consists of material from two 
sources. One is soil from plants that we ship; as we 
prepare the plants for shipment, excess soil is taken 
from the roots so that the shipping charges are not as 
high. This material is stockpiled and preferably gassed 
with methylbromide. This material is generally at least 
1/2 humus material coming from sawdust or bark. Then 
we mix cedar (Thuja plicata) hogged fuel (a coarse 
bark-sawdust mixture) with this on a 1:1 ratio. 
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Henrietta Hass 
Haas Nursery 

Philomath, Oregon 

We use the North Willamette Container Mix that was 
developed under the direction of Dr. R. L. Ticknor at the 
North Willamette Experiment Station, in Aurora, Oregon. 
This is a slow release 10-4-3 fertilizer that was designed 
for all bark growing to give improved plant appearance, 
encourage good rooting, and provide excellent bud 
formation. For azaleas and rhododendrons, the recom-
mended rate is 10 to 15 pounds per cubic yard of ground 
bark. 

Graded fir bark is no longer available, so we now use 
what is sold as 'fine'-14 -inch minus is preferred. We use 
the rate of 15 pounds fertilizer per cubic yard in early 
spring potting and one half that rate if potting in mid-
summer. The fertilizer and bark are thoroughly mixed in 
a mortar mixer. Small quantities could be incorporated 
with a hoe and wheelbarrow or even by rolling in a 
garbage can or shaking in a heavyweight plastic bag. 
The 15 pound per cubic yard rate would be the equival-
ent of 1 teaspoon per gallon of bark or 114 pounds 
(approximately 2 cups by measure) for 25 gallons of 
bark. This amount is sufficient to last for three to four 
months. Thereafter this can also be applied as a top 
dressing in a ring around the rim of the container-
approximately 1 teaspoon per gallon of mix depending 
on size of plant about two to three times a year. 

Note: Excessive watering and/or excessive heat will 
cause the fertilizer to release faster. Our summers are 
generally fairly cool, and we have not experienced 
these problems; where heat is a factor, a different mix or 
rate of application might be needed. Also, during winter 
months plants that are growing in a cold greenhouse or 
held in a winter protection structure should be leached 
periodically to prevent nitrogen poisoning. 

Package ingredients and analysis are as follows: 

Ingredients: 
Ammonium Nitrate 1.0 Lb. 414 	,,• 

0-18-0 Super Phosphate 4.0 
G round Limestone 2.5 
Gypsum (Granular) 2.5 
Dolomite #10 2.5 
Sulfate of Potash 1.0 
Iron Sulfate 1.0 
Nitro-Form 5.0 
F.T.E. 503 4 oz. 

Analysis: 
Nitrogen, Total 10.00% 

CWIN 6.0% 
Soluble 4.0% 

Avail Phosphoric Acid 4.00% 
Potassium (soluble) 3.00% 
Sulfur, combined 5.00% 
Magnesium 1.50% 
Iron 1.00% 
Calcium 10.00% 
Boron .01875% 
Copper .0375% 
Manganese .0937% 
Molybdenum .0025% 
Zinc .0875% 

About our only complaint with this mix is the mixing! 
We've tried potting in straight bark and then top dress-
ing, but the results are not nearly as good. 
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WORKING WITH SOILLESS MIXES: A Guide to 
the Different Materials, Characteristics, 

and Uses of Soilless Mixes 
Theo J. Blom 

Ontario, Canada 

Growing media have changed considerably during 
the last decade. Didn't we use field soil and clay pots 
about ten years ago? Now we have mixtures that are 
just about sterile from the start and we also have plastic 
pots. One change usually leads to another, and growers 
need to be aware of the consequences of these 
changes. 

First the basics: Why a growing medium? 
A plant consists of more than 95 percent water, and 

nutrients that are in solution are usually taken up 
through the roots with the water. Therefore, the growing 
medium has to make two things available: moisture and 
nutrients. 

Third, for roots to function properly, they need oxygen 
for respiration; the growing medium must allow oxygen 
to enter and carbon dioxide and other gases to escape. 
Fourth, roots not only function as water absorbers but 
also provide a plant with anchorage. A proper mix that 
will allow a good root system to develop satisfies all the 
above requirements. 

TRENDS TODAY 

Proper topsoil is difficult to obtain and difficult to han-
dle. Moreover, the fact that insects or diseases may be 
present has made it necessary to pasteurize the soil 
mix. This procedure is labor-intensive and very costly. 
Also, herbicide residues have caused too many major 
crop losses. Nowadays, the trend has been to use more 
sterile mixes such as sphagnum peat moss, perlite, 
vermiculite, turface, etc., and to avoid natural and, in 
many cases, contaminated materials. 

Important for a commercial grower is the uniformity of 
the mix, as watering and fertilization also are provided in 
a uniform manner, and a uniform product is the desired 
end. 

For growers who produce several crops, it is impor-
tant that a mix be suitable for several purposes, e.g. pot 
plants, propagation, and bedding plants. 

A mix also has to be suitable for year-round produc-
tion, This point is often neglected in considerations. A 
good growing medium during the spring will not neces-
sarily be good during the winter. 

Last but not least important is the price of the mixture. 
A wide price range of $35 to $75 per cubic meter of 
mixture requires some careful planning and possibly 
some experimentation. 

IMPORTANT PHYSICAL CHARACTERISTICS 

Fast-growing crops with high rates of transpiration 
require high levels of moisture. However, high levels of 
available moisture may interfere with the aeration of the 
soil and may affect root development and the necessary 
biological processes. The water-filled pore space can 
be seen as the complement of the air space; that is, 
when mositure is absorbed by the plant, air will replace 
this space. The air space is needed to provide oxygen 
for root respiration and to allow nitrification and some 
microbial activity. The importance of this air-pore space 
is often overlooked. 

The air/water ratio in a mix is primarily determined by 
the particle-size distribution, which in turn affects the 
pore-size distribution. In this respect, it is very important 
to know how the mix is holding onto its moisture. For a 
coarse, sphagnum peat moss mixture, air will enter the 
mix earlier than it does in a finer mixture. In other words, 
a coarse mix will have relatively more air space and less 
water-filled pore space after a watering, as the water 
potential in a pot will be about 10 to 15 cm, or equal to at 
least the height of the pot. 

This means that a fine mix has to lose water through 
other means, such as transpiration of plants or evapora-
tion at the surface, before an equivalent volume of air 
will be drawn into the mix. This can create a concern 
when growing during periods of low transpiration rates 
using a fine-textured mix. Finnish literature suggests 
that an air space of 20 to 50 percent is necessary in a 
peat medium, but it is questionable whether we obtain 
this number in the soilless mixes available today. When 
we compared several mixes at our research station, it 
was obvious that about 75 percent of the space was 
filled by water after watering a mix. 

This leaves 25 percent for the solid phase and air 
space combined. Therefore, it is impossible to have 
more than 25 percent air space in these mixes. This is 
quite different from the times when we used field soils 
with 50 percent of the space available for water and air. 
In other words, the water-holding capacity of our mixes 
has increased and less frequent waterings are neces-
sary, but the air porosity has decreased considerably.  
This has been a major change. 

COMMON MIX INGREDIENTS 

• Sphagnum peat moss. This is one of the most 
popular materials, due to its characteristics and price. 
Sphagnum peat moss is a primitive plant that grows in a 
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bog. The upper part of the plant grows, while the bottom 
part dies and changes into peat. The mass leaves con-
sist of living cells that may or may not contain chloro-
phyll, as well as dead or so-called sphagnum cells that 
contain water and air. The sphagnum cells are unique in 
that they can absorb and transport water. The cells 
have lignified walls so that they do not collapse when 
drying out. Water in these cells is absorbed through 
capillary forces. Moreover, the leaf and stem cells are 
surface active, i.e., they can absorb nutrients in the 
same way as clay particles or root hairs. Nutrients can 
also be absorbed in the sphagnum cells as dissolved 
elements in water. 

Because of the way sphagnum grows, the older 
mosses will be at the bottom of a bog, and are most 
composted. When we look at the bog, we can distin-
guish the top, the middle, and the bottom. The most 
composted peat moss is the darkest in color and the 
finest in particle size. The top layers are more yellowish, 
and also coarser in structure, as is illustrated in Table 1. 

Table 1. Physical characteristics of young (light) and old 
(dark) sphagnum peat moss (adapted from peat and its 
use in horticulture, Puustjarvi). 

Bulk 	Pore 	Air 	Water 
density 	space 	space 	space 
kg/m3 	% 	% 	% 

Light sphagnum 40-85 95-97 15-40 55-82 
Dark sphagnum 80-130 92-95 12-25 67-83 

The coarser the peat, the lower the bulk density and 
the more air space, combined with a smaller water-
holding capacity. This also shows in the peats available 
today. 

The method of harvesting peat moss also has an 
influence on the particle size. There are two ways in 
which peat is harvested, namely the vacuum method 
and block-harvesting procedures. The block-harvested 
peat is coarser than the vacuum-harvested. 

A high cation capacity {an indication of how many 
cations are being absorbed on the complex) makes 
peat moss suitable as a nutrient reserve and as a buffer-
ing agent. Pure peat moss, however, contains very few 
nutrients naturally. Due to the naturally low pH (3,5 to 
4.5), it can be considered free of pathogenic diseases, 
although weeds can be present in the mix. The low cost 
on a volume basis makes peat moss one of the most 
desirable mix ingredients. Normally, 50 to 100 percent is 
used in a mix to obtain an acceptable structure. The 
sphagnum peat mosses available today have excellent 
rewetting characteristics and do not dry out irreversibly. 

• Vermiculite. A mica-like material that has been 
expanded under high temperature (900°C). This mate-
rial can be compared with clay particles except that it 
has lost its swelling and shrinking capabilities. It has a 
high cation exchange capacity, is similar to peat moss 
on a weight basis, and contains considerable potassium 
and magnesium ions. It improves the air porosity and  

makes rewetting of a mixture easier. Water can also be 
absorbed within platelets. Acidity is near neutral, and 
bulk density is about 100 kg per cubic meter. Three 
grades are normally available: coarse, regular, and fine. 

• Perlite. A siliceous material that has been heated to 
about 1,000°C. The material is similar to popcorn, as it 
consists of a number of closed, air-filled cells. Water is 
only adsorbed at the external surface and not internally 
in the particle. The pH is about 7.0, while the cation 
exchange capacity is negligible. Bulk density is similar 
to that of vermiculite or peat moss. 

• Polystyrene chips. A waste product from polysty-
rene bead boards. The material is inert, cation exchange 
capacity is negligible, and pH is near neutral. Basically, 
the chips are similar in action to perlite except there is 
no surface adsorption of water, Bulk density is 25 kg per 
cubic meter. This material cannot be pasteurized due to 
shrinkage. 

• Turface. A baked clay with neutral reaction ( pH=7.0). 
Bulk density is 750 kg per cubic meter for regular grade. 
The material is mainly used to increase the weight and 
the buffering capabilities of the mix. The cation exchange 
capacity is farily low, about 10 to 20 me/100 gr. 

• Terraplus. A Queenston shale that has been fired 
to about 1,000°C, then crushed and screened to a mesh 
size of 5 to 8 mm. The material contains a high level of 
calcium with a pH of 8.4 to 8.5. When used as an 
amendment, one has to consider the neutralizing 
capacity and adjust the amount of limestone accord-
ingly. The bulk density is high (800 kg per cubic meter) 
due to its relatively large particle size. 

• Haydite. A shale that has been expanded by heat-
ing it to 1,200°C. Bulk density is about 800 kg per cubic 
meter, depending on size and grade. It has a relatively 
high pH (8.5 to 9.5) and can be obtained in several 
grades. 

• Sand. Some growers use the so-called Fonthill 
sand. This material has a high pH (about 8.5) and is high 
in calcium. When sand is used, the neutralizing capacity 
should be considered. 

• Gro-Bark. A blend of aged pine bark and sawdust 
that has been naturally composted for 10 to 40 years. An 
acid material (pH=4.5), it is low in salts and available in 
bulk only. It is often used as bedding in walkways or as a 
substitute for peat moss in containerized nursery 
material. 

• Growrich. A composted material produced from 
sewage sludge and other organic materials (sawdust 
and corncobs). The pH is nearly neutral and soluble 
salts are rather high at 1.5 to 2.0 mmho/cm. Conse-
quently, a mix should not contain more than 25 percent 
of this material. 

• Worm manure. A product resulting from worm rais-
ing, it is high in organic content The pH is 6.0 to 6.5, 
while soluble salts are between 1.0 and 1.5 mrnho/ cm. 
It can also be used as a minor ingredient (less than 25 
percent on volume basis). Price is very high. 
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HOW TO PREPARE A MIX 

There are several considerations when preparing a 
mix, namely: 1) water-holding capacity, 2) air porosity, 
3) nutrient availability, 4) buffering capacity (cation 
exchange capacity), 5) weight, and 6) price. 

An example of a standard mix with these considera-
tions on a volume basis is given in Table 2. 

Table 2. An example of a soilless mix including 
amendments. 

Ingredients 

sphagnum peat moss 
ver.wiculite, perlite, polystyrene 
Turface, Terraplus, Haydite. sand 

(dolomitic) (imestome 
superphosphate 
(Epsom salts, MgSO4) 
trace elements (FTE 302) 
wetting agent 

The basic material in this example is sphagnum peat 
moss because of its excellent properites. The quality of 
the peat moss is important, as it is the major ingredient. It 
should be remembered that a coarse peat will provide 
more natural air space and could be used with a higher 
percentage in the mix. As a second amendment, we use 
vermiculite, perlite or polystyrene chips for aeration 
purposes. Vermiculite is an excellent material, as it 
improves the air space and the rewetting characteristics. 
The third ingredient is added for weight, buffering 
capacity, and/or pore space. 

Gro-bark can be applied as a substitute for peat 
moss, while Growrich or worm manure can be used as a 
substitute for the third amendment. The prices of differ-
ent ingredients vary considerably. The price ratio on a 
volume basis for the various ingredients are given in 
Table 3.  

the fertilizer potassium nitrate at 0.5 to 1.0 kg per cubic 
meter can be used. The trace elements iron, manga-
nese, copper, boron, zinc, and molybdenum can be 
added by means of FTE 302 or FTE 555. When using 
FTE 555, use 1.5 times the indicated amount (110 gr per 
cubic meter). 

As a wetting agent, a non-ionic reagent such as 
Aqua-grow or Agral 90 is suitable. The wetting agent 
should be dissolved in warm water and sprayed over the 
mix for uniform mixing. A combination of trace elements 
and wetting agent is available in granular form and is 
called Soil Wet. Most ingredients can be mixed when 
dry. Mechanical mixers can be used, but pulverization of 
some components should be prevented as much as 
possible. Water can be added when the ingredients are 
being mixed. 

CHEMICAL CHARACTERISTICS OF MIXES 

When a mix is prepared, one should check for the 
soluble salts and pH. The soluble salts give an indica-
tion of the nutrient status, while the pH is important 
because it will determine the nutrient availability. The 
optimal pH for organic mixes is around 5.5. This is in 
contrast to the old recommendation for soil mixes which 
was 6.5. In the peat mixes, a high pH (over 6.5) can 
cause manganese, boron, copper, zinc, and phospho-
rus deficiencies, while a pH of 5.0 to 5.5 can cause a 
molybdenum deficiency, especially in poinsettias. 

Consideration has to be given to obtaining ready-
made mixes, which can do a good job. When comparing 
prices, the cost of capital and the cost of labor for 
making the mixes are important and should also be 
considered. Smaller operations often use ready-made 
mixes. The ready-made mixes follow the outline of 
ingredients in Table 2, although the third major ingre-
dient (Turface, Terrplus, Haydite or sand) is often 
omitted. 

Percentage (% Volume) 
or Rate (kg/m' of mix)  

50-60% 
20-40% 
10-20% 

3.5 kg/m' 
1.5 kg/m' 

(0.5 kg/m3) 
75 gr/m3  

100 m1/m5  

Table 3. Amendment price ratios on a volume basis. 

Materials: 	sand 	peat moss 
Gro-Bark 
polystyrene chips 
Growrich (bulk) 

perlite 	Growrich 
vermiculite 	(bags) 
Terraplus 
(bulk) 

Haydite 
(bulk) 

Haydite (bags) 
Turface (bags) 
Terraplus (bags) 
worm manure 

Price Ratio: 
	

1/2 	1.0 
	

2 
	

3 	 4 

The limestone is added to bring the pH of the mixture 
up to an acceptable level. The amount given does not 
take into account any neutralizing effects from other 
amendments, such as Turface, Terraplus, Growrich, 
sand, etc. When calcitic limestone is used, apply mag-
nesium in the form of Epsom salts (0.5 per cubic meter). 
Super phosphate is added for phosphorus, sulphur, and 
calcium. If nitrogen and potassium are also to be added, 

HOW TO USE SOILLESS MIXES 

Know the water-holding capacity of the mixture. A 
medium with a high water-holding capacity needs fewer 
waterings. However, irrigation provides more than just 
water and nutrients; it also leaches excess soluble salts 
and root exudates and provides fresh air for the mix. Do 
not use mixes with a high water-holding capacity in 
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areas with subirrigation mats or when pots are grown on 
the ground with a layer of sand. Plants that have a 
tendency to grow tall (poinsettias, Easter lilies) need a 
mix with a good drainage system so that height can be 
controlled by keeping them dry. A porous mix is a must. 

Know the initial nutrient status of your mix. This is 
important for deciding when to start fertilizing. A good 
start for most plants is essential. Nutrition levels in mixes 
of more than 50 percent peat moss have to be higher 
than in soil mixes due to the intrinsic characteristics of 
peat moss. While the soluble salt levels for soil mixes 
are dangerous at .75 mmho/cm, with peat-lite mixes, 
the salt levels can be about twice as high. During the 
growing of a crop, the leachate of a pot can give an 
indication of the salt levels in the mix. A soluble salt 
meter is an important tool. Optimum levels have to be 
ascertained through experience. 

Know the initial pH of the mixture. An optimum level is 
5.5 to 6.0 for the pH at the start of a crop. It is important to 
start with a low pH, as the pH has a tendency to increase 
with time because of unbalanced ion uptake and the 
use of alkaline water. Lowering the pH of the irrigation 
water is difficult but can be done through the use of 
phosphoric acid. To determine the rate of acid, an anal-
ysis of the water is necessary, or it can be found empiri-
cally through titration. Your extension agent can be 
helpful when doing this. 

Soilless mixes with a high water-holding capacity 
should not be used during low-light periods. Low rates of 
transpiration may leave the soil mixture wet for too long 
and consequently may lead to an oxygen deficiency for 
the roots. As a general rule, a higher peat-moss content 
can be used during the spring and summer and a more 
porous mix for the fall and winter season. 

Soilless mixes should not be dried out too severely, as 
a soil retracts from the pot wall and rewetting may 
become more difficult. We have noted that commercial 
mixes can be rewetted, although it may take three to 
seven waterings. A wetting agent to improve the rewet-
ting has been added to the mix but may last only for two 
to three months. In this case, it may be advisable to mix 
some wetting agent with the water and mist small 
amounts on the dry medium to make the surface moist 
before rewatering. 

The smaller the pot size, the higher the water-holding 
capacity should be. This is often accomplished by a 
fine-particle mix, For small containers, a higher water-
holding capacity may be advantageous to prevent dry-
ing out of the mix too rapidly. For plug mixes, it is advisa-
ble to have a mixture of fine peat moss and a fine-grade 
vermiculite to increase the water-holding capacity and 
for rewetting purposes. To rewet a mix, start with small 
amounts of water so the air can escape and to prevent a 
water layer from forming which would seal off the top 
surface and cause the water to run down the sides. 

Last but not least: Never throw away a good mix. 

Theo Blom is a research scientist in greenhouse production man-
agement for floricultural crops at the Horticultural Research Institute 
of Ontario. Vineland Station, Ont., Canada. This article with two figures 
was originally published in the October 13,1983 issue of FLORISTS' 
REVIEW, 173: 29-34 (1983). 

68 	 THE AZALEAN Vol. 5 



A VARIATION IN THE STANDARD SOIL MIX 
FOR AZALEAS GROWN IN CONTAINERS 

Dr. Charles E. Owen 
Cedartown, Ga. 

Most azaleas sold in this area, at the garden centers 
or by the growers, are potted in one hundred percent 
pine bark. These plants are watered every day that it 
does not rain. They are healthy, and the foliage looks 
great. If you bring them home and put them in high 
shade but do not water every day, they will wilt. I would 
have to water these plants every sunny day during my 
lunch hour. I progressed as most azalea enthusiasts do: 
from buying plants to rooting cuttings and then on to 
breeding azaleas. Initially, the cuttings and seedlings 
were put in 31/2-inch pots, and I found that they would dry 
rapidly and any fertilization program was not always on 
schedule. With this in mind, I started working with Robert 
Gartrell's basic potting mix. This worked fine, but it did 
not seem to push the seedlings or rooted cuttings as fast 
as I would like. I have settled on the following mix, and I 
am getting good results from it. 

Canadian Peat-Perlite-Pine Bark Mulch 	1 to 1 to 1 
Gypsum 	 3 teaspoons per cubic foot 
Magnesium Sulfate 

(Epsom Salts) 	3.5 teaspoons per cubic foot 
Ferrous Sulfate 	2.0 teaspoons per cubic foot 
Fritted Trace Elements 	1/2 teaspoon per cubic foot 
Alfalfa Meal 	 6 tablespoons per cubic foot 
Cottonseed Meal 	6 tablespoons per cubic foot 

For seedlings out of flats into individual pots, add 3 
teaspoons of Sta.Green® 15-9-9 azalea and camellia 
fertilizer per cubic foot. I put all of my rooted cuttings 
and seedlings out of flats into this mix with the 15-9-9 
added. I use about a gallon of this mix under plants that 
are removed from gallon containers and planted in the 
garden. 

We plant our seed in frosted flat plastic freezer con-
tainers. Once inch of perlite goes into the bottom of the 
container with about one half inch of wet milled sphag-
num moss. This is sprayed with Benomyl® before sow-
ing the seed. We put the containers under twenty-four 
hour lights at 70°F for about three months. From the 
boxes they go into plastic flats. We drill three small holes 
on each side of a plastic flat. Clothesline wire is inverted 
across the flat in Quonset but fashion. Seedlings are 
spaced into the above moisture in the flat. They are 
sprayed with Benomyl® and flat and clothesline are 
enclosed in a plastic bag That comes from the dry 
cleaners and the ends tied, These flats are placed under 
twenty-four lights in a greenhouse heated to 50°F. The 
daytime temperature will rise to 70°F on sunny days 
before the vent opens. The flats are opened about once 
a month and sprayed with water to which a little 
Benomyl® has been added. The seedlings are har-
dened by opening the ends of the plastic for a few days 

and then gradually peeling that back. After a couple of 
weeks, they are put in 31/2- to 4-inch pots in the above 
mixture. If the seeds are planted in October, then the 
transfer to the pots is usually in late April, at which time 
they go outside under high shade. 

We put the pots in a five by ten foot frame made from 
three pieces of 2''x6"x10' treated lumber, two 30"-2"x2", 
one 10'4"-2"x2" and 100 feet of 1/4" flexible pipe. One 
2"x6"x10' is cut in half, and these are used as end 
pieces. The remaining two 2"x6"x10', pieces are nailed to 
these to make a rectangle. The two 30"-2"x2" pieces 
are centered on the end pieces and nailed. The 10`4"-
2"x2" is nailed on top of these. The 3/4" plastic pipe is 
nailed to one side, bent over the center rail, and nailed to 
the other side. These ribs are spaced every 18 inches 
and are then nailed to the center overhead piece. Black 
plastic mulch is placed inside the frame, and it is filled 
three inches with wet pine bark mulch. The pots are 
placed on this mulch to grow here all summer. A piece of 
clear polyethylene is placed over the frame in November. 
Bricks hold the plastic down on the sides of the frame. 
Six-inch blocks are placed about three feet from the 
ends. At both ends a 5'-2"x4" is placed over these 
blocks, and several bricks are placed to hold the plastic 
on top of these 2"x4"s. The vent prevents the frame from 
overheating. On extremely cold nights, the ends can be 
closed by lowering the plastic to the ground. 

We have had seedlings in 31/2-inch pots to bloom in a 
year and a half from seed sowing. By late summer, the 
leaves of some crosses get a little pale. I spray them 
with liquid iron, first, and follow in a few days with 
Miracid®. These pots will dry out on extremely hot days 
and will need water about twice a week. In the winter 
months, the plastic is opened, and the plants are 
watered when needed. I am substituting on a trial basis 
one half vermiculite for half of the perlite. I hope that this 
will hold more moisture. 

The nitrogen from the cottonseed meal and the Sta-
Green® ( half of the nitrogen is slow-release) give rather 
rapid growth. The pine bark mulch used should be free 
from weed seeds and contain a balance between the 
fine and larger pieces. I use "Forest Choice" from Geor-
gia Nuggets, Inc., P.O. Box 275, Glenville, Georgia 
30427. It seems to have all of 1he desired characteris- 
tics. The triacontanol from the alfalfa seems to promote 
good growth. The ferrous sulfate seems 10 supply 
enough iron for the early growth; perhaps it should be 
increased because of late summer yellowing. These 
procedures work well for me. 

Charles E. Owen, D.D.S. is a member of the Ralph Pennington 
Chapter. 
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GROWING AZALEAS IN COMPOSTED SEWAGE SLUDGE 
Dr. Francis R. Gouin 

College Park, Maryland 

Composted sewage sludge can be an effective 
media amendment for growing azaleas and other eri-
caceous plants. When used at the recommended rates, 
the compost can supply essential trace elements and 
most of the phosphorus necessary for normal plant 
growth through the first growing season. Because iron 
sulfate is used to precipitate solids in waste water 
treatment, the resulting compost is rich in iron, an 
essential element for growing healthy ericaceous plants. 

Sewage sludge can be converted into compost within 
30 to 60 days, depending on the systems being used. 
Sewage sludge that has been properly composted is 
nearly sterile, free of weed seeds and disease causing 
organisms. It has a rich dark brown to almost black color 
with an earthy odor. Only compost that has been 
screened through 1/2-  to %-inch mesh is recommended 
for use in growing nursery and greenhouse crops. 
Neither compost nor media containing compost should 
be shredded or hammermilled. These processes cause 
physical damage to undecomposed carbon fractions, 
resulting in the material having to undergo composting 
again before it can be used. 

It has been observed that aged compost is often 
superior to fresh compost. Compost that has been 
allowed to age for one year or more can be used at 
higher concentrations in potting mixes than compost 
that is 60 days old. However, proper conditions for aging 
are important. Compost piles should not exceed ten feet 
in height and the width of the base should not exceed 25 
feet. The cross-section should be triangular in shape, 
but the piles can be of any desirable length. Compost 
should be aged only on well drained areas and covered 
for protection from air-borne weed seeds. Placing the 
compost in large, high piles and in areas where water 
tends to accumulate will encourage anaerobic condi-
tions resulting in an odor problem, a drop in pH to nearly 
3.0, and the formation of alcohol, thus making the com-
post useless. Unless proper conditions can be main-
tained during aging, it is best to use the compost as it is 
received from the supplier. 

Not all composted sludges are usable for growing 
ericaceous plants. Only compost made from sewage 
sludge that has been either naturally dewatered or dew-
atered using polymers should be used. Compost made 
from sewage sludges that have been dewatered using 
hydrated lime should be avoided. It is important to read 
the label of each compost product carefully for res-
tricted uses. 

Compost made from lime dewatered sludges has a 
high pH and is difficult to acidify. Without knowing the 
exact amount of lime in the compost, it is impossible to 
determine the amount of sulfur needed to neutralize and 
acidify the compost to a proper level. Ericaceous plants  

growing in media amended with compost made from 
lime dewatered sewage sludge will not root-out, their 
foliage will become chlorotic, and the plants will most 
likely die within a few months after planting. Although 
peat moss is generally acid, the buffering capacity of 
compost exceeds that of peat, resulting in the pH of the 
medium resembling that of compost. 

Compost made from either naturally or polymer de-
watered sewage sludge has a pH between 6.2 and 6.5 
as measured 30 to 60 days after composting. Since 
most ericaceous plants prefer a pH near 5.0 it is neces-
sary to amend the compost with sulfur. Generally, blend-
ing the compost with either peat or acid soils is not 
sufficient to lower the pH to a desirable level unless the 
soils are extremely heavy and acid and only small 
amounts of compost are used. 

FOR FIELDS AND BEDS 

When using compost to amend nursery soils that 
have a pH near 4.5 (soil testing is highly recommended), 
approximately eight to ten pounds of sulfur must be 
added per cubic yard of dry compost applied. To every 
cubic yard of dry compost applied to soils with a pH near 
5.5, approximately 15 pounds of sulfur must be added to 
acidify the compost to the desirable level. Granular 
sulfur is preferred over wettable or flowers of sulfur, 
because it is easier to apply and less caustic to the 
applicator. 

Application rates of compost should not exceed 50 
dry tons per acre or one cubic yard per 1,000 square 
feet. Since most composted sewage sludge contains 
approximately 50 percent moisture, this is equivalent to 
100 moist tons of compost per acre or two cubic yards 
per 1,000 square feet. Compost, as delivered, generally 
has a bulk density of two cubic yards per ton. 

For maximum benefit, the compost should be applied 
just prior to planting and incorporated to a depth of 
approximately six inches. When used at these recom-
mended rates, the compost will supply all of the essen-
tial phosphorus, calcium, magnesium, and trace ele-
ments for approximately two to three years. If the soils 
are low in potassium, the plants will benefit from being 
fertilized with potassium, because compost does not 
contain adequate amounts for some plant species. 
There appears to be adequate amounts of nitrogen in 
the compost to supply the needs of the plants for four to 
eight weeks and longer depending on soils, plant spe-
cies, and frequency of irrigation. Additional nitrogen 
may be necessary for optimum top growth after the 
plants are well established. 

Repeated applications of compost should be made 
only between crops and just prior to planting at three to 
five year intervals. Soil tests are recommended to avoid 
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over-applications and to correct those nutrients that 
may be deficient. 

FOR CONTAINER PRODUCTION 

It is commercially feasible to use composted sewage 
sludge for container production of ericaceous plants. 
Several blends of potting media have been tested, but 
all need to be amended with sulfur to lower the pH to 
nearly 5.5. Some of the better blends that have been 
tested include (all mixes are by volume). 

A 
1 compost 	2 compost 	1 compost 
1 peat moss 	1 peat moss 	1 peat moss 

1 coarse sand 	1 coarse sand 
Blends A and B must be amended with five to seven 
pounds of granulated sulfur per cubic yard while blend 
C should be amended with three to four pounds of 
granulated sulfur per cubic yard. If top soil is blended 
with compost, it should be sterilized first and should not 
exceed 20 percent of the volume of the blend. Never 
steam sterilize potting mixes containing composted 
sewage sludge. Steam sterilization will cause an accu-
mulation of soluble salts and an excess of manganese 
thus resulting in severe plant injury or loss. 

For optimum growth response, the sulfur should be 
blended with the growing medium three to four weeks 
before potting. Growing media can be further improved 
by incorporating a wetting agent (surfactant) at the 
manufacturer's recommended rate. Do not incorporate 
any other forms of fertilizer. After potting, water the 
plants thoroughly. Slow release fertilizers such as 

Osmocote® 18-6-12 may be applied as a top-dressing or 
drilled immediately after potting. Do not use Sierra Blend 
Osmocoteo or any instant release fertilizer for at least 
two to three weeks after potting. After the plants are 
established, they can be placed under a regular fertilizer 
program, low in phosphorus. Such fertilizer blends as 
25-5-20 or 25-10-10 are recommended. 

Ericaceous plants growing in compost-amended soils 
or potting media adjusted to the proper pH have tended 
to have dark green foliage. This foliage response can 
partially be attributed to the high iron concentration 
found in the compost. 

FOR USE IN THE LANDSCAPE 

Composted sewage sludge is being used for estab-
lishing ericaceous plants in landscapes. When planting 
individual plants, the compost should be blended with 
the existing soil at approximately one-third by volume. 
To adjust the pH of the compost, add approximately one 
rounded tablespoon of sulfur for each large shovel-full 
of compost which is added to the back-fill. Do not add 
any other fertilizers to back-fill amended with com-
posted sewage sludge. Under landscape conditions, it 
has been observed that the compost will supply most of 
the nutrient needs of the plants for approximately two 
years. For growing ericaceous plants in beds, follow the 
recommendations outlined in "For Fields and Beds". 

Francis R. Gouin, Ph.D. is Professor of Ornamental Horticulture, 
Department of Horticulture, University of Maryland, College Park, 
Maryland 20742. 

A COMPARISON OF SULFUR SOURCES 
FOR LOWERING CONTAINER MEDIA pH 

Thomas M. Rathier 
Windsor, Connecticut 

Container growers who use hardwood bark in their 
potting mixes often encounter problems with the pH of 
their media rising above the optimum for the crop. This 
is especially crucial for acid-loving ericaceous plants. 

One solution is to incorporate enough acidifying 
material (usually sulfur or ferrous sulfate) into the pot-
ting medium when it is mixed (1,2). This may not always 
be practical for long-term plantings. Acidifiers designed 
to last for more than one season may harm the plant 
initially. 

An alternative is drenching the container medium 
with a solution or suspension of acidifying material (1). 
This can be done conventiently during the dormant 
season, when plants are in winter storage. The objective 
of this study was to determine the optimum timing, form, 
and amount of sulfur to use as a drench. 

MATERIALS AND METHODS 

Sulfur sources were fertilizer grade ferrous sulfate 
and a liquid flowable form of molten sulfur. To raise the 
acidity of field soils by one pH unit, one must apply 800 
to 1,600 pounds actual sulfur per acre. Therefore, this 
experiment tested both forms of sulfur at 800, 1,600, and 
2,400 pounds sulfur per acre. The flowable form was 
also evaluated at 20,000 pounds sulfur per acre. 

Seventy-two first-season 'Rosebud' azaleas potted in 
71/2- by 71/2-inch plastic two-gallon containers with a 
medium pH of about 7.2 were obtained from a commer-
cial nursery in fall, 1981. The potting mix contained two 
parts composted hardwood bark, one part builder's 
sand and one part peat moss (by volume). 
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On December 1, 1981, the plants were arranged in 
replicates in an incomplete randomized block in an 
unheated hoop-style greenhouse covered with six-mil 
ultraviolet-resistant polyethylene film. Each container 
received a two-liter drench of either the sulfate solution 
or the flowable suspension. A water drench was applied 
to the control group. 

All plants were covered with four-mil polyethylene 
blankets and watered at appropriate intervals during 
winter. Media core samples were obtained from each 
treatment to test the pH. It was measured with a glass 
electrode before treating; after two hours; and after 7. 
32, 77 and 166 days. Observations were made on the 
plants throughout 1982. 

RESULTS 

All ferrous sulfate treatments substantially lowered 
the mediumpH within two hours of application (Table 1). 
The ferrous sulfate treatments produced the lowest pH 
levels after seven days. By 32 days after treatment, the 
pH began to rise. 

Table 2. Plant growth and health at the start of the first 
flush after treatment.' 

Sulfur source 
Application rate 
Os sulfur/acre) 

Injury 
rating' 

Plant height 
(cm) 

Ferrous sulfate 800 4.9 23.0 
Ferrous sulfate 1,600 2.4 17.3 
Ferrous sulfate 2,400 3.4 22.9 

Flowable Sulfur 800 4.9 27.0 
Flowable sulfur 1,600 5.0 29.3 
Flowable sulfur 2,400 4.0 26.6 
Flowable sulfur 20,000 1.0 
Control (no sulfur) 4.9 20.1 

'Plants were evaluated at the first growth flush, approximately 166 
days after treatment. 

2Injury rating scale is as follows; 5-no injury; 4-light injury; 3-
moderate injury; 2-heavy injury: 1-dead. 

applied at 800, 1,600 or 2,400 pounds sulfur per acre 
(Table 2). All other treatments caused some injury to 
plants, especially at the 20,000-pound rate, which killed 
all of the plants. Treatments receiving flowable sulfur, 

Table 1. The effects of eight treatments on the pH of potting media containing hardwood bark. 

Sulfur source 
Application rate 
(lbs sulfur/ acre) 

Soil pH 

Before 
treatment 

After 
2 hours 

After 
7 days 

After 
32 days 

Atter 
77 days 

After 
166 days 

Ferrous sulfate 800 7.25 5.8 5.6 6.0 6.0 7.0 
Ferrous sulfate 1,600 7.25 5.4 4.9 5.1 5.5 6.6 
Ferrous sulfate 2,400 7.25 5.2 4.6 4.7 5.0 6.0 
Flowable sulfur 800 7.25 7.1 6.7 6.1 5.3 6.3 
Flowable sulfur 1,600 7.25 7.3 6.9 6.3 5.1 5.1 
Flowable sulfur 2,400 7.25 7.3 7.1 5.B 4.8 4.4 
Flowable sulfur 20,000 7.25 7.1 7.0 6.4 5.2 2.8 
Control (no sulfur) 7.25 72 7.2 7.1 7.0 7.2 

After 166 days (approximately the beginning of the 
first growth flush), the mix treated with ferrous sulfate at 
the 800-pound rate had nearly its original pH. The 
medium receiving the other treatments (1,600 and 
2,400 pounds) had pH levels higher than those desired 
for azaleas. 

Lowering the pH took much longer with the flowable 
sulfur. The pH levels did not reach their lowest points 
until 77 days after treatment with the 800- and 1,600-
pound applications. After 166 days, the 2,400- and 
20,000-pound treatments produced pH values below 
the optimum range for azaleas, with the 20,000-pound 
treatments yielding excessively low values. 

Evaluations were made at the first growth flush. After 
winter storage, the plants were allowed to continue 
growing. This was done to observe any injury or possi-
ble growth differences resulting from the sulfur treat-
ments. No fertilizer was applied during this time, 

At the end of the first growth flush, no significant 
damage was apparent on plants treated with ferrous 
sulfate at 800 pounds sulfur per acre or flowable sulfur  

except the 20,000-pound treatment, generally exhibited 
better growth. 

CONCLUSION 

The flowable sulfur drench was more effective than 
the ferrous sulfate treatment for lowering the pH of 
potting media containing hardwood bark when treated 
two to four months before the spring growth flush. The 
optimum rate appears to be about 1,600 pounds sulfur 
per acre. 

Ferrous sulfate drenches can also effectively reduce 
the pH of such media, but the effects do not last long and 
injury can result. Thus it appears that ferrous sulfate 
could be applied near the end of winter storage, with 
another application during the growing season. 

The evaluations taken at the start of the first growth 
flush further support the importance of achieving the 
proper pH range for the crop being grown. Even without 
fertilizer, plants growing in a medium with the desirable 
pH at the first flush demonstrated superior growth. 
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SQUARE CONTAINERS CAN HELP PLANTS AVOID WINTER DAMAGE 
Hendrik van de Werken 
Knoxville, Tennessee 

Growing plants in containers is unnatural. The root 
systems are confined in relatively small volumes of soil 
or container media. They are also separated from the 
protective effects of the earth, because the containers 
are on top of the soil. 

Over millions of years of evolution, plants have 
adapted their aboveground parts to the atmospheric 
climate and their underground parts to the soil climate. 
Therefore, plant tops are tolerant to atmospheric temper-
ature extremes, but roots are adapted to more moderate 
and slowly changing soil temperatures. 

The approximate range of average annual minimum 
temperatures in Zone 7 is 0° to 10°, In Tennessee, the 
soil temperatures in this zone rarely fall below 22° four 
inches below the soil surface. At eight inches below the 
surface, the average minimum is 34°, and at 20 inches, 
soil temperatures rarely fall below 40°. At lower levels, 
the temperature runs a constant 56°. 

This soil heat is of geothermal origin. Close to the 
surface, solar heat absorption in summer also plays a 
role. In winter, a constant flow of heat toward the surface 
replaces part of the heat lost due to surface radiation, 
heat absorption by cold air, and evaporative cooling. 

HEAT LOSS 

Heat loss from container soil takes place not only at 
the upper surface (as in the field), but also from all sides 
of a round container. Any heat stored in the soil mass is 
readily dissipated. 

Lost heat is replaced very slowly, if at all, because the 
bottom of most containers is usually slightly elevated 
and thus not in close contact with the soil. Air space 
between the earth and the bottom of the container limits 
heat flow from the earth to the container soil. 

Thus, the roots of the container-grown plant are 
exposed to atmospheric temperatures. During most 
winters in Zone 7, this may mean 1 5° or lower. This is 
cold enough to kill the roots of many "hardy" species 
(meaning top-hardy and not necessarily root-hardy). 

For a number of hardy hollies, flowering dogwood, 
and most deciduous magnolias, the root killing tempera-
tures range from 23° to 20°. However, plants of the 
same species in the field can survive these atmospheric 
temperatures. For these plants, heat loss from the soil 
around the roots takes place only at the surface. Heat 
flow from below replaces a large part of this loss. 

With these basic facts in mind, research scientists at 
the University of Tennessee Agricultural Experiment 
Station developed a project to test the effect of con-
tainer configuration on root survival at low tempera-
tures. The challenge was not to resort to greenhouses, 
thermal blankets, or heating installations, but to use the 
heat reserve of the earth. 

THE FIRST TEST 

The test consisted of 81 plants each of Ilex crenate 
'Hetzii' and Juniperus horizontafis 'Plumosa' planted in 
square and round containers. An additional 81 plants of 
each species were grown in round pots with the bottoms 
removed. All pots were packed tightly together for winter 
protection. The periphery of each block was protected 
with two-inch-thick polyurethane foam. The sides of the 
square containers were straight, so they fit flush together. 

In March, after minimum winter temperatures of 5°, 
the condition of the plants was obvious. Careful analysis 
of the damage indicated that all the Juniperus came 
through the winter undamaged in either type of container. 

However, only one percent of the ilex grown in round 
containers (with or without bottoms) survived, while 99 
percent of those grown in the square containers sur-
vived. Plants in bottomless round containers had as 
much damage as those in conventional round contain-
ers, indicating that for both of them, heat loss through 
the sidewalls was considerably greater than heat gain 
through the bottom. 

THE SECOND TEST 

Encouraged by these results, U. of T. graduate stu- 
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dent Mark Rohsler investigated not only the effect of 
container configuration on winter damage but also the 
possible effects of hardening-off time and solar expo-
sure on cold hardiness of container-grown nursery 
stock. In addition to Ilex crenata 'Hetzii' and Juniperus 
horizontalis 'Bar Harbor', he tested the response of 
Euonymus alata 'Compacta' and Buxus sempervirens. 

Hardening-off times for all species were zero, three, 
and six weeks at 30°. Thereafter, the plants were frozen 
at a 5° per hour temperature decline until a range of 5° 
to 15° was attained. The temperature was held at this 
level for 10 hours, then stepped down to 0° to 10° and 
held there for another 24 hours. To simulate outdoor soil 
heat flux, bottom heat of 30° to 35° was supplied by 
heating cables in the sand three inches below the 
containers, 

The minimum temperatures attained were recorded 
at two, four, and six inches deep in the containers. For 
square containers, they were 29°, 32° and 34°. For 
round containers, they were 17°, 20° and 24°. Freezer 
operation time was 41 hours. 

Thawing out the containers took an additional 24 
hours. After thawing, plants were placed in a green-
house kept at 65° to 85°. Three weeks later, the plants 
were rated according to a viability rating scale of 5 to 0: 5 
for virtually undamaged and vigorous new growth, 4 
through 1 for progressively greater damage and less 
vigor, and 0 for dead. 

RESULTS 

The data showed that for plants with limited root hard-
iness, such as Ilex crenate 'Hetzii', the higher tempera-
tures in the square conatiners provided significant win-
ter protection. Ilex in square containers had a viability 
rating of 4.3, while those in round containers had only a 
1.7. 

Hardening off, regardless of container type, was also 
very effective. The Ilex plants not hardened off had a 
viability rating of 1.8, while those hardened off for three 
and six weeks had ratings of 3.5 and 3.7. For Buxus, the 
figures were 0.35, 4.1, and 4,3, respectively. Juniperus 
horizontalis 'Plumosa' , which is more root-hardy, did not 
show significant effects of container type on its viability 
rating. 
Euonymus elate 'Compacta' in round containers had 
viability ratings of 1.9 for no hardening off and 3,3 and 
4.2 for three and six weeks of it. in square containers, 
the ratings were 3.8, 3,8, and 4.6, respectively. Thus, for 
plants in round containers, three weeks of hardening off 
greatly increased viability after freezing. But for plants in 
square containers, three weeks of hardening off did not 
increase viability. 

In this test, solar exposure levels during the growing 
season (full exposure and 50 percent shade) did not 
appreciably affect cold tolerance of plants exposed to 
0° to 10°. 

The fresh and dry weight data seem to suggest that 
air circulation around the containers in summer, caus-
ing higher soil termperatures in the round containers, 
may enhance Buxus sempervirens growth significantly. 
Square containers might need to be spaced apart in 
summer and condensed into tightly packed blocks in 
winter. 

Fig. 1. An ideal container for winter protection for plants with limited 
root hardiness. It is square and made of rigid plastic. At the top, there is 
a wide vertical rim with sharp corners, so pots can be pushed against 
each other for an airtight fit. Below the rim, the pot tapers slightly to a 
wide, flat base. Some of these and other features are under patent 
application. 

SUMMARY 

Square containers of adequate design (Fig. 1) can 
play an important role in cold protection with some 
woody ornamental species. For plants whose roots are 
damaged at 1 5° or warmer, the benefits of square con-
tainers are obvious. For hardier species, such as 
Juniperus horizontalis 'Bar Harbor', one could use 
round containers if ambient temperatures do not reach 
root killing lows. 

Seasonal hardening off, which usually occurs natu-
rally, is an important part of preparing the roots and tops 
of container plants for winter. Combining this with grow-
ing plants in square containers and packing them tightly 
together before winter could provide cold protection 
equal to that found in field culture. 

Hendrik van de Werken is In the Department of Ornamental Horti-
culture & Landscape Design, University of Tennessee, Knoxville. This 
article with photographs and additional drawings originally appeared 
in the American Nurseryman, 157:79-84 (1983). 
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TRANSPORTING AND STORAGE OF EVERGREEN AZALEAS CUTTINGS 
Joan Garrett 

Anderson, South Carolina 

There are many methods of transporting and storing 
everygreen azalea cuttings. The following is one that we 
have used successfully for many years, keeping the 
cuttings as long as one week before sticking. 

MATERIALS 

Small ice cooler 
Plastic baggies with twist top 
Bag of ice 
Newspapers 
Sticks for names of plants 
Waterproof pen 

1 Place ice bag in bottom of cooler with newspaper 
over bag of ice. 

2. Place stick in bottom of bag with name of cutting. 
3. Take cutting, place in dry baggie, push all air from 

bag, and lock top of bag. 
4. Transporting - lay baggies with cuttings flat on news-

paper in cooler, with another piece of paper on top of 
them. 

5. Storage - roll baggies with cuttings in newspaper, 
place in vegetable bin of refrigerator. 

6. Stick cuttings dry in wet mix when ready. 
7. At no time should baggies with cuttings touch the ice 

in cooler or the metal in refrigerator. 

Joan Garrett is a member of the Ralph Pennington chapter. 

BROOKSIDE GARDENS CHAPTER AZALEA TESTING PROGRAM 
Ryon Page 

Silver Spring, Maryland 

A testing program being carried out by Brookside 
Gardens Chapter, ASA, though hardly more than year 
old, has already yielded returns to the membership and 
shows promise of more useful results in the longer run. 

In the spring of 1982, the Chapter purchased 64 
clones from a California nursery, with the aim of testing 
their suitability to the Washington area (zone 7) climate 
and growing conditions. These were both Satsukis with 
origins in Japan and named sports and hybrids deve-
loped from such plants. Some 1,400 cuttings taken from 
the plants during the summer and early fall were propa-
gated, under an agreement struck with the U.S. Botanic 
Garden through Jimmie Crowe, a Brookside Gardens 
chapter member. These were then distributed to test 
sites. 

Testing is in progress at three sites distributed around 
the Washington Beltway and two sites as fares 20 miles 
northward. For readers familiar with the Washington 
area geography, these sites included the yards of 
Robert Stewart to the south, Donald Droneberg to the 
east, this writer's yard at the northern edge of the Belt-
way, Anna Jane and Willard Martin at Spencerville, 
Maryland, and Joann and Anthony Ricchiuti of Mount 
Airy, Maryland. Rooted cuttings made in 1983 have 
been held by the test Chairman, William (Buck) Clagett 
at Olney, Maryland, some miles north of the Beltway, but 
they have not yet experienced a winter in that location. 
Each tester has leeway to choose growing conditions 
and methods: type and degree of protection, whether or 
not to fertilize, the growing medium, and such. 

For the 1982 cuttings, the growing environments 
included basement under lights, warm greenhouse, 
cold greenhouse, and outside planting with only a light 
mulch for protection. Later cuttings were kept inside, 
though some were in cold greenhouses. The mother 
plants, except for an occasional one which looked less 
than robust, were kept outside in large pots throughout 
the winter. 

The great majority of cuttings grown under the colder 
conditions survived the winter. No doubt, this was influ-
enced by the mildness of our 1982-83 weather, and for 
those planted outside, to a convenient snow cover dur-
ing a fairly severe period in January. Any detailed report 
at this stage could be misleading, Details on individual 
clones will become available as the experiment pro-
gresses. The mother plants, each some ten to 12 inches 
high and well bushed out, survived the winter with no 
significant damage. 

A dividend which came earlier than had been sche-
duled was the distribution to the Chapter membership, 
in June 1983, of approximately 1,200 plants and rooted 
cuttings with a second distribution of 350 plants in 
October 1983. This was done under a warning that 100 
percent success with these plants cannot be expected 
in this area. Small contributions from members receiv-
ing the plants have gone toward reimbursing the treas-
ury for costs incurred in the experiment, 

Azalea clones being tested are: 'Asahi-Zuru', 
'Azuma-Kagami', 'Beni-Kagami', 'Blue Moon', 'Chinsai', 
'Chitose-Nishiki', 'Dainanko', 'Dai-Setsu-Zan', 'Gekkei- 
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Kan', 'Gorin-Nishiki', 'Hakurei', 'Haku Shin', 'Haru-
Gasumi,"Haru-Gasumi White', 'Haru-no-Hikari', 
`Hayasahi-no-Tsutsukr,'Hino-Tsukasa', 'Issho-no-Haru', 
`Juko', 'Kagetsu-Muji', 'Kaho-no-Hikari', `Kamiyo 
Goromo', 'Kinpo', 'Kobai', `Kohan-no-Tsule, 'Ko-Kinsai', 
`Korin', 'Koryu', `Koshuku-no-Aki', 'Lavender Lady', 
`Mai-Ogi', `Mansaku', 'Meicho', 'Minato', 'Misty Moon', 
'Mt. Baidy', 'Nikko', 'Nanba-Nishiki', 'Osakazuki', 'Polka', 
`Raiko', `Sanko-no-Tsule, 'Shiko-no-Kagami', Shiraito-
no-Tata, `Shiryu-no-Homare'. 'Summer Sun', 'Summer 
Time', `Suzu', 'Takara', 'Tama-no-Hada', 'Tensho-no-
Hikarr, `Tomei-Nishile, 'Tsukr, `Uchu-no-Tsuld, 'Unryu', 
`Utamaru', `Valo', 'Warm Heart', `Wild Cherry', 
`Yamakawa-no-Tsuld, 'Yata-no-Sai', 'Yuki-no-Myojo', 
`Yume', and 'Zuio'. 

Lessons learned in the operation thus far include a 
highly practical one in elementary arithmetic: with 
intensive propagation, test plants can quickly take up all 
the space that a homeowner can find, particularly 
basement and greenhouse space. Thus a tester who 
has envisioned the accommodation of six flats can eas-
ily arrive at a point where there is room for nothing but 
test plants. Belatedly, the testers have concluded that 
64 clones are far too many for such a test, unless 
propagation is substantially curtailed and the emphasis 
placed on testing of a minimum number of plants for 
each clone. Of course, both propagators and testers 
have found that there is a considerable amount of effort 
in the operation. The results in this case have been 
highly rewarding, however. 

THE EDITOR'S NOTEBOOK 

This issue completes Volume 5 of the Journal of the 
Azalea Society of America and includes a cumulative 
index for Volumes 1-5. Completion of Volume 5 also 
celebrates six years of Society expansion with the addi-
tion of the tenth and most western chapter of the 
Society. We welcome the members of the Northwest 
chapter who reside in the Oregon area and are listed in 
the 1983 member roster mailed with the September 
issue of THE AZALEAN. 

This year we held our Fifth National Meeting, and we 
are looking forward to the Sixth National Meeting to be 
held May 11-13, 1984, in Fredericksburg, Virginia. The 
meeting is being hosted by the Richmond, Virginia chap-
ter and will convene jointly with the meeting of the 
Middle Atlantic chapter of the American Rhododendron 
Society. Bill Bedwell of the Richmond Virginia chapter is 
handling local arrangements, and registration materials 
will be mailed to you within the next month or so. Save 
the dates—May 11-13, 1984. Register early. 

Recently you received your 1984 dues notice. Dues 
remain at $10.00 although expenses, primarily from 
publishing THE AZALEAN, continue to escalate. Prompt 
payment of your dues provides only the necessary 
operating funds. if you want more of what THE AZA-
LEAN provides, then we need your increased support. 
The Azalea Society of America is an educational / scien-
tific, non-profit organization, and THE AZALEAN can 
only be as good as the support given to the Society. If 
you want more comprehensive articles on the latest 
azalea introductions, gardens, history of hybrid groups, 
newest horticultural techniques, testing and research 
with photographs, charts, and color, too, THE AZA-
LEAN must have your increased financial support. 
Personal and business donations to the Azalea Society 
of America for THE AZALEAN are fully tax deducti-
ble and will be used to continue development of THE 
AZALEAN. Write to the Editor for details if you desire 
more information about how to be an AZALEAN spon-
sor. It's your Journal. Help us grow. Send in your dona-
tion today! 

Charles H. Evans 

FIVE YEAR INDEX FOR VOLUMES 1-5 OF THE AZALEAN, 1979-1983 

Entries in this index are by author and by 
subject. Pagination for Volumes 1-4 is listed 
by volume (issue number) and pages (e.g. 
4(4):11 -12). Only volume and pages are 
listed for entries from Volume 5 (e,g. 5:38-46) 
as the pagination is consecutive throughout 
Volume 5. This is a general index and while 
not all inclusive contains many cross refer-
enced headings. Back issues of Volumes 1-5 
of THE AZALEAN are available from the 
Secretary at $1.25 each plus postage and 
handling. 

air layering (see propagation of azaleas: 
air layering) 

alfalfa (see fertilizer and fertilizing 
azaleas: alfalfa) 

Amann, Lee 
NATURAL PRODUCTION OF HYBRIDS 
3(1): 8-9 (1981) 

arboretum (see U.S. National Arboretum) 
Australia 

5: 3-6 (1983) 
azalea cultivation (see cultivation of 

azaleas) 

azalea descriptions (see describing azaleas) 
azalea gardens 
: Glenn Dale, Maryland 

5: 52-54 (1983) 
: Honor Heights, Oklahoma 

4(3): 1, 7-14 (1982) 
: London Town, Maryland 

5: 55-56 (1983) 
McCrillis, Bethesda. Maryland 
1(1): 1 (1979) 

azalea parts (see describing azaleas) 
azalea stem borer (see insects and pests: 

stem borer) 
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azaleas: deciduous (see hybrids: deciduous) 
azaleas: evergreen (see hybrids) 
B, Y. Morrison Correspondence to Hugh A. 

Caldwell, Jr. 
2(4): 1-5 (1980) 
4(1): 11-13 (1982) 

B. Y. Morrison Correspondence to Corinne 
Murrah 
3(1): 1, 4-5 (1981) 

Bacillus thuringiensis 
4(2): 10 (1982) 

Back Acres hybrids (see hybrids: Back Acres) 
Bare, Ronald L. 

NEW KURUME AZALEAS 
5: 58-59 (1983) 

Barry, Robert Keith 
DISCOVERIES DOWN-UNDER 
5: 3-6 (1983) 

Bayleton (see fungicides and insecticides: 
Bayleton) 

Beltsville Dwarf hybrids (see hybrids: 
Beltsville Dwarf) 

Benlate (see fungicides and insecticides: 
Benlate) 

'Ben Morrison' evergreen cultivar 
4(2): 9 (1982) 
4(3): 16 (1982) 

Blom, TheaJ, 
WORKING WITH SOILLESS MIXES: A 
Guide to the Different Materials, 
Charactertistics, and Uses of Soilless 
Mixes. 
5: 65-68 (1983) 

bonsai 
3(4): 1, 13-16 (1981) 
4(1): 10 (1982) 

books 
: Monograph 20 corrections 
2(4): 6-8 (1980) 

: Satsuki encyclopedia 
2(1): 7-8 (1980) 
2(4): 9 (1980) 
3(1): 6-7 (1981) 
3(2): 7 (1981) 

Campbell, Neil P. 
SUBDUE 2P AND BAYLETON QUANTITIES 
FOR HOME GARDEN AND NURSERY 
USE 
5: 6 (1983) 

Carla hybrids (See hybrids: Carla) 
chaplers: organizing 

2(3): 1 (1980) 
Chinese azaleas (see hybrids Huang 

[Chinese]) 
Cochran, Fred C. 

INTRODUCTION OF NORTH CAROLINA 
HYBRIDS 
2(4): 1,5-6 (1980) 

color chart 
2(1): 8 (1980) 
2(2): 7 (1980) 
2(3): 7 (1980) 
5: 49-51 (1983) 

companion plants 
5: 55-56 (1983) 

: dwarf conifers 
4(3): 1-7 (1982) 

: ferns 
3(4)11 6 (1981) 

competiti n: moils 
1(2):8 1979) 

Dece ber 1983 

containers 
poly bags 
5: 29-30 (1983) 

: pots 
5: 73-74 (1983) 

Crowley, Jack C. 
SATSUKI AZALEAS AS BONSAI 
3(4): 1, 13-16 (1981) 

cultivation of azaleas 
1(2): 3-4 (1979) 
1(2): 8 (1979) 
4(2): 7-B (1982) 
4(3): 1, 7-14 (1982) 
4(4): 12-13 (1982) 
5:13-14 (1983) 
5: 31-32 (1983) 
5: 55-56 (1983) 
5: 65-58 (1983) 
5: 69 (1983) 
5:70-71 (1983) 
5: 71-73 (1983) 
temperature, weather 
3(4): 7-8 (1981) 
4(1): 15-16 (1982) 
5: 73-74 (1983) 

cuttings (see propagation of azaleas) 
deciduous azaleas (see hybrids: deciduous) 
Deckert, Emil 

CARE AND MAINTENANCE OF YOUR 
AZALEAS 
5: 31-32 (1983) 

Derato, Inga 
EVERGREEN AZALEA CUTTINGS (Step- 
by- step Procedure) 
5: 23-24 (1983) 

describing azaleas 
4(4): 1, 11-12 (1982) 
5:19-22 (1983) 

Dietz, August A. IV and Miller, William C. III 
THE GLENN DALE PRESERVATION 
PROGRAM OF THE AZALEA SOCIETY 
OF AMERICA AT THE USDA PLANT 
INTRODUCTION STATION IN GLENN 
DALE, MARYLAND 
5: 52-54 (1983) 

disease control 
1(2): 7 (1979) 

dormant cuttings (see propagation of 
azaleas: cuttings - dormant) 

Dove, James A., Jr. 
EVOLUTION OF A PUBLIC GARDEN WITH 
EMPHASIS ON AZALEAS 
5: 55-56 (1983) 

dwarf conifers (see companion plants: dwarf 
conifers) 

Eden hybrids (see hybrids: Eden) 
Elstrodl, Charles J. ( see Milbocker, Daniel C.) 
Elstrodt, Charles J. and Milbocker, Daniel C. 

VENTILATED HIGH HUMIDITY: A New 
Method for Azalea Propagation 
5: 25 (1983) 

Emory, Debby 1<, 
DESCRIBING THE AZALEA 
5:19-22 (19B3) 

Encyclopedia of Satsuki Azaleas Translation 
Errors 
2(1): 7-8 (1980) 
2(4): 9 (1980) 
3(1): 6-7 (1981)  

Evans, Charles H. 
AZALEA POTTING AND GROWING MIXES. 
Recipes from Growers Coast to Coast 
5: 60-64 (1983) 

evergreen azaleas (see hybrids) 
exploration (see introduction of plants and 

exploration) 
Eye-catcher Glenn Dale hybrids (see hybrids: 

Glenn Dale "Eye-catcher") 
ferns (see companion plants: ferns) 
fertilizer and fertilizing azaleas (also see 

cultivation of azaleas) 
1(2): 8 (1979) 
4(1): 12-13 (1982) 
4(2): 7-8 (1982) 
4(4)i 13-15 (1982) 
5: 13-14 (1983) 
5: 31-32 (1983) 
5: 60-64 (1983) 
5:70-71 (1983) 

: timed release 
4(4): 13-15 (1982) 

flower showing 
4(1): 9-10 (1982) 

Frazer, Arthur W. 
REFLECTIONS ON BEN MORRISON AND 
HIS AZALEAS 
5: 47-51 (1983) 

fungicides and insecticides 
5: 7-8 (1983) 
Bayleton 
3(3): 9 (1981) 
4(4): 17 (1982) 
5: 6 (1983) 
Benlate 
4(4): 17 (1982) 

: oil spray 
1(2): 8 (1979) 

: Sevin XLR 
4(4): 17 (1982) 

: Subdue 2E 
5: 6 (1983) 

Gable hybrids (see hybrids: Gable) 
Galls, Fred C. 

VARIETY ADDS SPICE 
4(4): 1, 11-12 (1982) 

garden design (see landscaping with azaleas) 
gardens, azalea (see azalea gardens) 
Garrett, Dewey 

THE HARRIS HYBRIDS 
3(1): 1-4 (1981) 

Garrett, Joan 
TRANSPORTING AND STORAGE OF 
EVERGREEN AZALEA CUTTINGS 
5: 75 (1983) 

germination (see propagation: germination 
of seeds) 

Girard, Peter E., Sr. 
GIRARD HYBRIDS 
4(21: 1 -6 (1982) 

Girard hybrids (see hybrids: Girard) 
Glenn Dale hybrids (see hybrids: Glenn Dale) 
Glenn Dale Preservation Program 

4(3): 14-15 (1982) 
5: 52-54 (1983) 

Goodman, Jerry 
ORGANIZING NEW CHAPTERS 
2(3): 1 (1980) 
OLD AZALEAS NEVER DIP 
3(4): 6 (1981) 
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Gouin, Francis R. 3(2): 
GROWING AZALEAS IN COMPOSTED 4(2): 
SEWAGE SLUDGE 4(3): 
5: 70-71 (1983) 

Greenwood hybrids (see hybrids: Greenwood) 
growing azaleas (see cultivation of azaleas) 
Guttormsen, Bill 

THE GREENWOOD AZALEAS 
4(4): 1-t0 (1982) 

gypsy moth (see insects and pests: gypsy 
moth) 

Hager, Don 
PROPAGATION OF AZALEAS 
3(2): 4-5 (1981) 
WILL IT LIVE OVER THE WINTER? 
3(4): 7-8 (1981) 

Hahn, Carl R. 
SOME THOUGHTS ON SATSUKI AZALEAS 
3(3): 1, 7-8 (1981) 

Harding, George W. 
AN ADDENDUM ON THE LINWOOD HARDY 
AZALEAS 
2(2): 3-4 (1980) 
MORE THOUGHTS ABOUT SATSUKI 
AZALEAS 
3(3): 2-4 (1981) 

Hardy, Judson 
DECIDUOUS AZALEAS, Part I: The Native 
Americans 
2(2): 1, 12-16 (1980) 
DECIDUOUS AZALEAS, Part II: Asiatic 
Species 
2(3): 1-5 (1g80) 

Harris, James 0. 
HYBRIDIZING TECHNIQUES 
4(1): 1. 6-7 (1982) 

Harris hybrids (see hybrids: Harris) 
Huang (Chinese) hybrids(see hybrids: Huang 

[Chinese]) 
humidity (see propagation of azaleas: high 

humidity) 
Hyatt, Don W. 

GERMINATING AZALEA SEEDS 
4(2): 8-9 (1982) 

hybridization (see propagation 01 azaleas: 
hybridization) 

hybrids 
: Back Acres 
4(1): 11-13 (1982) 
5: 47-51 (1983) 

: Beltsville Dwarfs 
2(3): 6-7 (1980) 

: Carla 
3(4): 8-9 (1981) 

: deciduous 
2(2): 1, 12-16 (1980) 
2(3): 1-5 (1980) 
5: 37-46 (1983) 

: deciduous, Ham (see hybrids: Ilam) 
Eden 
4(1): 1-5 (1982) 
Gable 
2(supplement): 1-10 (1980) 

: Girard 
4(2): 1-6 (1982) 

: Glenn Dale 
2(4): 1-5 (1980) 
2(4): 6-8 (1980) 
3(1): 1, 4-5 (1981) 

1, 10-12 (1981) 
	

Kurume hybrids (see hybrids: Kurume) 
9 (1982) 
	

lace bug (see insects and pests: lace bug) 
16 (1982) 
	

landscaping with azaleas 
5: 47-51 (1983) 
	

5: 55-56 (1983) 
5: 52-54 (1983) 
	

Linwood Hardy hybrids (see hybrids: Linwood 
: Glenn Dale "Eye-catcher" 

	
Hardy) 

3(2): 1, 10-12 (1981) 
	

Loblolly hybrids (see hybrids: Loblolly) 
: Greenwood 
	

McCrillis Garden 
4(4): 1-10 (1982) 
	

1(1): 1 (1979) 
Harris 
	

McPhail, Ann 
3(1): 1-4 (1981) 
	

ADDITIONAL JAMES HARRIS HYBRIDS 
4(1): 8 (1982) 
	

4(1): 8 (1982) 
: Huang (Chinese) 
	

medicine 
3(4): 11-12 (1981) 
	

3(4): 6 (1981) 
Ilam 
	

Milbocker, Daniel C. (see Elstrodt, Charles J.) 
5: 3-6 (1983) 
	

Milbocker, Daniel C. and Eistrod1, Charles J. 
: Kurume 
	

HIGH-HUMIDITY PROPAGATION MAY 
5: 58-59 (1983) 
	

PROVE USEFUL FOR COMMERCIAL 
Linwood Hardy 
	

OPERATIONS 
2(1): 1, 5-6 (1980) 
	

5: 26-28 (1983) 
2(2): 3-4 (1980) 
	

Miller, William C. III 
Labially 	 PLANNING A NATIONAL MEETING - One 
3(1): 8-9 (1981) 
	

Perspective 
: natural (see hybrids: deciduous, and 
hybrids: Loblolly) 

: North Carolina 
2(4): 1, 5-6 (1980) 

5: 36 (1983) 
: also see Dietz, August A. IV 

mixes: container, pot, bed 
4(2): 7-8 (1982) 

3(4): 8-9 (1981) 5: 23-24 (1983) 
Robin Hill 5: 31-32 (1983) 
2(1): 1-5 (1980) 5: 60-64 (1983) 
2(2): 8-12 (1980) 5: 65-68 (1983) 

: Satsuki 5: 69 (1983) 
3(1): 1, 4-5 (1981) 
	

5:70-71 (1983) 
3(2): 7 (1981) 
	

Moosberger, Cleo 
3(3): 1, 4-7 (1981) 
	

SHOWING AZALEAS 
3(3): 2-4 (1981) 
	

4(1): 9-10 (1982) 
3(3): 1, 7-8 (1981) 
	

Morrison, Ben Y. 
3(4): 1, 13-16 (1981) 
	

2(4): 1-5 (1980) 
4(1): 11-13 (1982) 
	

2(4): 6-8 (1980) 
5: 75-76 (1983) 
	

3(1): 1, 4-5 (1981) 
: variegated lorms 
	

4(1): 11-13 (1982) 
4(4): 1, 11-12 (1982) 
	

5: 47-51 (1983) 
Ilam hybrids (see hybrids: Ilam) 

	
5: 52-54 (1983) 

insecticides (see lungicides and 
	

: also see B. Y. Morrison correspondenceto - 
insecticides) 
	

National Meeting planning 
insects and pests 
	

5: 36 (1983) 
5: 7-8 (1983) 
	

Native American azaleas 
: gypsy moth 
	

2(2): 1, 12-16 (1980) 
4(2): 10 (1982) 
	

2(3): 1-5 (1980) 
: lacebug 
	

5: 37-46 (1983) 
5: 7-8 (1983) 
	

Neal, John W., Jr, 
: stem borer 
	

CONTROL OF ROOT WEEVILS 
1(1): 5 (1979) 
	

4(4): 16 (1982) 
2(2): 7-8 (1980) 
	

GUIDELINES FOR THE CONTROL OF 
5: 7-8 (1983) 
	

INSECT AND MITE PESTS 
: weevil 
	

5: 7-8 (1983) 
4(4): 16 (1982) 
	

New Zealand 
5: 7-8 (1983) 
	

5: 3-6 (1983) 
: whitefly 
	

North Carolina hybrids (see hybrids: North 
5: 7-8 (1983) 
	

Carolina) 
introduction of plants and exploration 	 Nossal, Matthew 

5: 52-54 (1983) 
	

THE ROBIN HILL AZALEAS, Part I 
5: 58-59 (1983) 
	

2(1): 1-5 (1980) 
Johnson, Arthur C. 	 THE ROBIN HILL AZALEAS, Pad II 

CREATING AN AZALEA GARDEN IN A 
	

2(2): 8-12 (1980) 
HOSTILE AREA 	 oil spray (see lungicides and insecticides: 
4(3): 1, 7-14 (1982) 
	

oil spray) 
Kelly, Augustus M. 	 organizing chapters (see chapters: organizing) 

DWARF CONIFERS AS COMPANION 
	

Osmocote (see lertilizer and fertilizing 
PLANTS FOR AZALEAS 

	
azaleas) 

4(3): 1-7 (1982) 
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Owen, Charles E. 
A VARIATION IN THE STANDARD SOIL 
MIX FOR AZALEAS GROWN IN 
CONTAINERS 
5: 69 (1983) 

Page, Ryon 
BROOKSIDE GARDENS CHAPTER 
AZALEA TESTING PROGRAM 
5: 76 (t 983) 

petal blight 
3(3): 9 (1981) 
4(4): 17 (1982) 
5: 6 (1983) 

pH 
5:60-64 (1983) 
5: 70-71 (1983) 
5: 71-73 (1983) 

P hair, George 
FERNS AS COMPANION PLANTS FOR 
AZALEAS 
3(4): 1-6 (1981) 

Phytophthera 
5: 6 (1983) 

pine bark 
1 (2): 8 (1 979) 

planning a National Meeting (see National 
Meeting planning) 

plant introduction (see introduction of 
plants and exploration) 

plastic: polyethylene 
1(2): 7 (1979) 

pollination of azaleas (see propagation of 
azaleas: hybridization) 

poly bags (see containers: poly bags) 
polyethylene (see plastic: polyethylene) 
pot mixes (see cultivation of azaleas) 
Prince, Martha 

OUR NATIVE AZALEAS 
5: 37-46 (1983) 

propagation of azaleas (see also cultivation 
of azaleas) 
3(2): 4-5 (1 9131 ) 
4(t): 1, 6-7 (1982) 
4(2): 7-8 (1982) 
5:23-24 (1983) 
5: 26-28 (1983) 
5: 75 (1983) 

: air layering 
5:14 (1983) 

: cuttings - dormant 
3(2): 5-6 (198t) 
3(2): 13 (1981) 

: germination of seeds 
4(2): 8-9 (1982) 

: high humidity 
5: 25 (1983) 
5: 26-28 (1983) 
hybridization 
4(1): 1, 6-7 (1982) 

Pythium 
5: 6 (1983) 

Rathier, Thomas M. 
A COMPARISON OF SULFUR SOURCES 
FOR LOWERING CONTAINER MEDIA pH 
5: 71-73 ( t 983) 

Reid, G. Albert 
OSMOCOTE AT HIGH SOiL 
TEMPERATURES 
4(4): 13-15 (1982) 

Ring, George 
THE GABLE AZALEAS 
2(supplement): 1-10 (198Q) 

Robin Hill hybrids (see hybrids: Robin Hill) 
root competition (see competition: roots) 
rooting dormant cuttings (see propagation of 

azaleas cuttings - dormant) 
Royal Horticultural Society color chart 

2(1): 8 (1980) 
Satsuki encyclopedia (see books: Salsuki 

encyclopedia) 
Satsuki hybrids (see hybrids: Salsuki) 
Severe, Gordon W. 

IMPROVED CHEMICAL PROTECTANTS 
4(4): 17 (1982) 

Sevin XLR (see fungicides and insecticides: 
Sevin XLR) 

shipping and transport of azaleas 
5: 3-6 (1983) 
5: 75 (1983) 

showing of azaleas (see flower showing) 
sludge (see fertilizer and fertilizing 

azaleas) 
soilless mixes (see cultivation of azaleas) 
Smith, Bruce B. 

THE EDEN HYBRIDS 
4(1): t -5 (1982) 

stem borer (see insects and pests: stem 
borer) 

Subdue 2E (see fungicides and insecticides: 
Subdue 2E) 

sulfur 
1(2): 8 (1979) 
5: 60-64 ( t 983) 
5:70-71 (t983) 
5: 71-73 (t 983) 

temperature (see cultivation of azaleas, 
temperature, weather) 

testing azaleas 
5: 75-76 (1983) 

timed release fertilizer (see fertilizer and 
fertilizing of azaleas) 

U.S. National Arboretum 
5: 58-59 (1983) 

van de Werkin, Hendrik 
SQUAR E CONTAI NERS CAN HELP PLANTS 
AVOID WINTER DAMAGE 
5:73-74 (1983) 

weather (see cultivation of azaleas: 
temperature, weather) 

weevil (see insects and pests: weevil) 
Whitcomb, Carl E. 

CONTAINERS vs. POLY BAGS—Which 
are Better? 
5: 29-30 (t 983) 

White, Frank B., Jr. 
SOME PRACTICAL ASPECTS OF 
SUCCESSFUL AZALEA GARDENING 
1(2): 3-4 (1979) 
THE LINWOOD HARDY AZALEAS 
2(1): 1, 5-8 (1980) 

whitefly (see insects and pests: whitefly) 
Wingrove, Thomas E. 

NOTES FROM AN AMATEUR 
4(4): 12-13 (1982) 

winter injury (see cultivation of azaleas: 
temperature, weather) 

Yinger, Barry 
THE DRIGIN OF SATSUKIS: The 
Yakushima Connection 
3(3); t, 4-7 (1981) 
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ADVERTISING RATES 
1/20 	page 	$10.00 
1/10 	 15.00 
1/5 30.00 

T1 1/3 50.00 „ 1/2 75.00 
„ Full 150.00 

Send copy or write: 
Dr. Charles H. Evans, editor 

LINWOOD HARDY AZALEAS 

Stock from original Linwood seedlings 

VARIOUS SIZES AVAILABLE 

Send for Listing 
HILLHOUSE NURSERY 

Kresson-Gibbsboro Road 
Marlton, N.J. 08053 

TRANSPLANT NURSERY 

George and Mary Beasley 
Lisa and Jeff 

We grow only azaleas and rhodo-
dendrons and have several choice 
groups, but our overwhelming favo-
rite is our native deciduous material 
which we consider to be the most 
beautiful of all 

We also have evergreen azaleas. 
Write for a free catalogue. We ship. 
And please do stop by and see us! 

Box 16 	Parkertown Rd. 
Lavonia, Ga. 30553 

(404) 356-8947 

- 	 , 

NATIVE AZALEAS 
and hundreds of other southern 
trees, shrubs, perennials, all nursery-
grown. Send S.A.S.E. (long) for free 
mall-order list. 

WOODLANDERS AZ 
1128 Colleton Ave. 
Aiken, S.C. 29801 

December 1983 


