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FROM THE EDITOR'S DESK 

Before proceeding with a few business matters, I would like to 
thank the many members who sent cards to me during my recent surgery. 
I would like to write to each of you and express my thanks personally 
but my correspondence load is so great that it is not possible to do 
so. 

Concerning my health, I am in excel1ent shape and have no restric
tions at all. I am on no special diet or medication except for two 
aspi ri ns every other day whi ch, in men, is supposed to reduce the 
platelets in the blood and help prevent further trouble. My most im
portant orders from my doctors are to keep my weight down and get plenty 
of exercise such as walking rapidly three to four miles each day with
out stopping. My weight is normal for my height and I can easily walk 
over four miles an hour. 

Because we went to Florida for a month of recovery, some folks 
thought we had moved there. We have not but have interval ownership 
in a condominium for the month of March each year. We will remain in 
Dayton. 

I also wish to thank the Directors of each Robin for sending me 
extracts of the Robins. Your work is very important and I am very 
grateful to you. Of course, I am able to xerox the Robins in which I 
participate. 

You will note that this issue does not include a color picture on 
the cover. We have a number of things to print at this time, including 
the new Beginner's Manual and cannot afford the luxury of color. 

As you may recall, it is our intent to concentrate primarily on 
educational and technical matters in the midyear issue. If there are 
particular subjects on which you wish information, please inform us, 
and we will do our best to meet your needs. We have had a number of 
questions on plant culture and are concentrating on those in this is
sue. We would appreciate learning of your experience that can aid 
others in growing Penstemons. 

We were greatly saddened to learn of the death of Olga Lewis, the 
wife of our President, and of Mrs. Sutton, a long-time member and 
friend of many. 

Finally, please take note of the DUES OVERDUE notice. We need 
your support and the matter of dues may have slipped by without your 
being aware of it. Please check your records. 

George Yingling 

1982 MEETINGS SCHEDULE 

The Midwest Chapter meeting will be held at the Cox Arboretum, 
Dayton, Ohio, the weekend of June 5, 1982. Everyone is invited, and 
we encourage members in the East to attend. We expect to have a fine 
display of species and hybrids and a good program. If you have never 
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had the opportunity to attend a meeting, plan for this one and meet some 
very interesting and knowledgeable folks. 

The date and place for the Northwest Chapter meeting has not yet 
been determined. You will receive notice later. 

Cliff Lewis, our President, sent me several articles on soil mixes 
which were prepared by Oregon State University and which .were passed out 
d;A.ring a lecture by two young men at Port .Townsend late -z-n February. 
Cliff could not attend the lecture but obtained copies of.the material. 
The two young men, Phil Pearson and Steve Doonan are work-z-ng up to a 
full-time nursery and are raising some of the finest quaUty plants 
that CUff has seen. Their standard mix is 4 parts coarse sar;d, 4 parts 
turkey grit (#2 granite), and 1 part peat moss (thoroughly mo-z-stened 
and put through a ~" screen). They then .add Osm~cote, a slOUJ-reZ~ase, 
pelleted fertilizer which onZy reZeases ~~s nutT"l-ents when the so-z-l . 
temperature goes above 60 degrees F. It ~s a balanced 15-15-15 fert-z-
Uzer. 

Cliff suggested that I consider using the articles because of the 
interest in soilless mixes. Interestingly, I had planned to have an 
article on soilless mixes in this issue because of some information I 
had received on fertilizer problems with soilless mixes. The articles 
Cliff sent are being included along with Qne that Marvin ~linsky, t~e, 
Director of Cox Arboretum, had prepared for another occas~on. Ma~-z-n s 
is a simplified article and makes a good prologue to the other art-z-cles. 
ONE WORD OF CAUTION. TAKE NOTE OF THE ARTICLE ON FERTILIZER TO BE 
USED WITH SOILLESS MIXES. IT COULD BE A SOURCE OF PROBLEMS WITH PENSTE_ 
MON SEEDLINGS.--Editor 

LET'S GET RID OF SOIL 
by 

Marvin 01insky 
Director, Cox Arboretum, Dayton, Ohio 

Perhaps you have never heard of the growing revolution; or possi
bly, if you have, the word doesn't mean anything clear or definite. 
The growing revolution is: getting rid of soil. 

In the past, top soil was the main ingredient for.growing p~ants. 
Professional growers and home gardeners had problems wlth the sOll base 
mix. Often, the soil produced unpredictable results. The non-uniform 
soil resulted in variations of plant growth. 

Today, good top soil is becoming very difficult to find; and. if 
you are lucky enough to find it, the price has risen dramatically. 

If you are a gardener using top soil or top soil mixes, look 
around. The days of topsoil and mixing your own growing media are 
rapidly passing. A simple fact: It costs you more to prepare your 
own soil mix than it costs for a prepared soilless mix. Gardeners 
throughout the country are discovering a new and exciting way of grow
ing. These gardeners led the growing revolution from soil to soilless 
mixes. Truly, the soilless mix is one of the greatest helpers ever 
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presented to the home gardener. Indoor and outdoor plants grow faster 
and better in mixes than topsoil. If you have never used a prepared 
mix, a delightful experience awaits you. 

.The mixes are different from anything else you may have used in 
growlng plants. A favorite among gardeners is the convenience. You 
may use the mix out of the bale or bag and be confident of good results. 
Your end result, a lush, healthy plant, becomes one for you to take 
pride in and for others to admire. 

What mix should I use? Quality varies. There are many different 
types sold in garden centers, hardware stores and supermarkets. Common 
sense t~lls us that the mix must be inexpensive and capable of dOing a 
better Job than gardening with soil. The "ideal" soilless mix Tsone 
that is readily available, easy to wet, high moisture holding content 
and of a sphagnum moss peat nature. The mix must be capalHeof opening 
the soil to increase pore space for water movement as well as aeration. 
The pore space will encourage a more fibrous root system. Also, the 
ideal mix should be capable of holding moisture and not allowing water 
to sit. . 

You can visually recognize a good media by' its rich, brown, aged 
color. But, other characteristics are asimportanrtas.the color. The 
soilless mixes are practically void of insect.s. weMfdseeds and harmful 
fungi. This means no sterilization. Also. the mix is judged by its 
aeration. Aeration is influenced by the partical size. If the aera
tion is inadequate. plant growth will be reduced and the plants may die. 
Good aeration is essential. The roots wi 11 not absorb nutrients and 
water without oxygen. And as the plant grows. thejr~ts give off car
bon dioxide. This carbon dioxide may become poisonoUS <to the plant if 
it is not removed from the growing media. A good mix must allow for an 
air exchange between the mix and the air. 

There are not many plants which wnl not thrive in a good soilless 
mix. The mix will encourage rapid seed germi.nation and strong root 
growth because the moss peat in most mixes is·capab"l.e of holding up to 
twenty times its weight in water. As a general rule. planrtsgrown in a 
sphagnum moss peat mix will produce a plant in less tirme •. r'.!'O:&earch in
di cates a 30% reduction of growing time with manypl antS,.:"?,r'."'i 

The soi 11 ess mi xes are not only for indoor pl ants. When used out
doors. the mix will fluff up a tight soil as well asincr'ease the water 
ho ldi ng. capaci ty of 1 i ght. sandy soi 1 s. Many gardeners use the soil
less mix outdoors. The plants take off faster with less shock after 
transplanting. As a result of a good start. the plants reached matur
ity wi th a better. 1 arger and earl i er crop. 

In a garden or flower bed with tight clay soils as well as light 
sandy garden soil. mix 2 inches of a mix to a depth of 6 inches. For a 
loam soil with existing organic matter. till 1 inch mix rtothedepth of 
6 inches. The mixing must make a complete blend to insure a uniform 
growing condition throughout the planting area. Once the soilless mix 
is blended. soak the seed bed with water until the entire area is wet. 
Next. level the surface area and seed. Remembering that plants will be 
no better than the growing media is a good rule of thumb to follow. 
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Try using a mix when planting trees. shrubs and vines. Follow the 

recommended digging procedures. Back-fill with an equal part mix of 
soil. Top dress with a ~ inch layer of mix for aesthetics. 

For indoor gardening. use the mix out of the bale or bag. Most 
mixes are recommended for foliage plants. bedding plants. indoor propa
gation. flowering plants. vegetables and interior plantscaping. Your 
indoor plants will thrive. A gardener's delight is the end result when 
growing without soil. 

Soilless mixes were introduced on1y'after research by leading uni
versities and field tested by the nation's foremost growers. The re
sult is a practical growing media. a soilless mix. The research and 
experimentation led to many different mix ingredients. Some of the in
gredients used in mixes include moss peat. perlite. vermiculite. sand. 
urea formaldehyde foam. polystyrene. pine bark and even old pulverized 
tires. 

The main ingredient of a good mix should contain approximately 60% 
sphagnum moss peat. The European type moss peat. harvested in Canada. 
has been a gardener's preference for years. The superior cell struc
ture of sphagnum moss peat enables it to absorb water faster and gives 
better drainage and aeration than other types of peat moss. The other 
types of peats include meadow or grass peat. sedge peat. reed peat and 
woody peats. Read the package and prefer a sphagnum mossy peat. 

All companies will guarantee tremendous results. The final selec
tion of a soilless mix will depend on your personal preference. your 
cultural practices. availability and cost. All mixes will grow plants. 
Those mixes with better phYSical characteristics will grow best. 

There is controversy about baled mixes versus loose bag mixes. A 
quality mix can be found at a 10 cu. ft. compressed bale size. The 
bale size is more economical than the loose bags. Also the bale is 
more convenient to store for winter use. 

For all practical reasons gardeners should make the move to get 
rid of soil and switch to a soilless mix. 

i1tE IMPORTANCE OF SELECTING A GROWTH MEDIUM WITH ADEQUATE AERATION 

(The following article is a compilation of ideas and information 
gleaned by Jim Green from various sources including: "Growing Media." 
Chapter 13. by John White in BEDDING PLANTS; and articles by L. Art 
Spomer occurring in the ILLINOIS STATg FLORISTS' ASSOCIATION BULLETIN, 
nos. 359. 361. 362. 363. and 365.) 

Container-crop growers are constantly evaluating their choice of 
growing media. Mixes used by commercial growers are almost as numerous 
as the list of commercial growers. Reasons for this wide diversity are 
many. but include: local availability of the media component-materials. 
cost of components. growers' watering and fertilizing practices. and 
characteristics and requirements of the specific plants being grown. 
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Excellent plants can be grown in a large variety of media if these 
media have. proeer character~ sti cs. Desi ra~ le characteri sti cs of a 
growth medlum lnclude: a hlgh volume of alr space (approximately 20% 
of the total container volume should be air-filled pore spaces), moder
ate water holding capacity with a high percent of the contained water 
readily available for plant uptake, stability against compaction and 
decomposition that would alter the air-water balance. low soluble 
salts. freedom from pests and toxins, and uniformity between lots. 

Little need be said about the importance of being wary of the 
presence of herbicides, organic toxins, high levels of urea, manganese, 
total soluble salts, pests, and oxalis and clover seeds in the compo
nents. Many growers are using herbicides for weed control; there have 
been reports of subsequent use of field soil containing chemicals that 
were toxic to greenhouse crops. Further, many growers have experienced 
t~e effect of treatmen~ of soils with 2120F steam pr;orto planting 
wlth the resultant release or break down of chemicals in toxic forms: 
if a soil contains manure, urea, or man anese, the first two sub
st~nces can break own to g1Ve.o tOX1C quantlt es ofanvnonium and/or 
ralse the total soluble salts 1n the medium; the manganese can be con
verted ~o an available form which is toxic.in fairly low quantities. 
The med1a component should be free of oxahs and clover seeds since 
t~ey are quite resistant to steam pasteurization and chemical fumiga
t10n and can become persistent pests in the growing area. 

Probably the two most important characteristics of a medium that 
directly affect plant growth and which the grower should carefully 
evaluate and adjust are the availability of water and oxygen to the 
plant root. In container-growing, we are faced with the dilemma of 
both too little and too much water in the root environment: the small 
total volume of the container (pot or bench) limits the extent of the 
water reservoir; the shallowness of the container can limit drainage, 
thereby decrease the pore space that would otherwise be filled with 
oxygen, and promote poor aeration. 

Maintaining adequate oxygen in the medium is important because it 
is used in the process which powers root metabolic activity. Without 
oxyge~, roots ~annot grow and absorb water (and minerals). Nearly all 
organlsms requ1re an oxygen supply for conversion of stored food into 
en~r~y usable for growth. This process, called aerobic respiration, 
ut1llZes oxygen and produces carbon dioxide as a by-product. Since 
~erobic respiration is occurring in both plant-beneficial microorgan-
1sms and the plant roots, oxygen tends to be depleted and carbon diox
ide accumulated in the growth medium. Either an oxygen depletion or 
carbon dioxide a~c~mulation is potentially harmful to whole-plant 
growth. Permeab1l1ty of the root to both water and minerals decreases 
with decreasing oxygen supply. Further, poor aeration decreases root 
growth. When root growth slows or stops, the root continues to age 
and the absorbing surface decreases and may become negligible if 
gr?wth doe~ not re~ume; most of the water is absorbed through the root 
ha1r zone Just behlnd the growing root tips. Older root zones or un
healthy or nongrowing roots of most plants are nearly impermeable to 
water. 

Oxygen in the medium is found in the pore spaces not occupied by 
water. Since aeration occurs primarily through open pores, any factor 
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such as water content. compaction, or debris which reduces the amount of 
open pores will reduce aeration. A common cause of poor aeration is 
excessive water content, especially in shallow containers that do not 
drain well. Well drained media permit frequent applications of water 
and f~rti~izer with less chance of oxygen deficiency. Adequate soil 
aerat10n 1S gen~rally.dependent upon: (I) starting with a good medium; 
structure (part1c1e Slze and texture) and drainage depth should be de
veloped or modified so the soil contains soil aeration, while at the 
same time providing adequate plant-available water; (2) irrigation fre
quency can then be adjusted to provide maximum water supply without 
causing significant periods of poor aeration. 

Sympt?ms of poor ~eration in~lude: (I) shoot yellowing (chlorosis) 
caused by 1nadequate m1neral nutr1ent absorption or by production of 
substan~es toxic ~o plant ~rowth; (2) wilting caused by inadequate water 
absorpt1on ~es~ec1a11~ not1ceable on sunny days following cloudy peri
ods); (3) w11t1ng dur1ng drought caused by shallow or reduced root 
growth resulting from previous periods of poor aeration; (4) abnormal 
root anat?my and morphology (abnormal multiple branching, growing up out 
of. the sOll, etc.); (5) abnormal. twisted shoot growth (epinasty resem
b11ng 2,4D damage), stunted shoot growth, and eventual tissue browning 
and death caused by lack of water and mineral nutrient absorption and 
uPtak~; and (6) dead or injured roots: evidence indicates that poor 
aerat10n makes plants more susceptible to disease infestation and in
jury; poor aeration may also provide an environment favorable for de
velopment of undesirable microorganisms (pathogens). 

.Water and minerals absorbed from the growth medium by the roots are 
requ1red for plant food synthesis; if the root is unable to absorb ade
quate water a~d minera~s,.growth is reduced. The path of water through 
the plant beg1ns when 1t 1S absorbed from the medium by the roots and 
ends when it evaporates into the atmosphere through the leaves or is 
incorporated into plant tissue. Evaporation of water from the leaves 
is called transpiration. Rate of transpiration depends on the intens
i~y and duration of sunlight, the relative humidity of the air, rate of 
w~nd movement, and on various plant characteristics. The largest por
t10n of th~ water absorbed.by the root is lost through transpiration, 
the essent1al process requ1red to remove heat and maintain viable leaf 
temperatures. 

~ The balance between water absorption by the root and loss of water 
from the leaves through transpiration determines the amount of water in 
t~e plant: Under conditions favoring high transpiration rates (i.e. 
h1gh SU~llght, low ~umidity) or under conditions favoring low absorption 
r~tes (l.e. d~y med1um or poor aeration), the probability of wilting is 
h1gh. Excess1ve.moisture in the medium (inadequate aeration and oxygen 
supply) results 1n poor root growth and inadequate absorption of water 
and nutrients. With inadequate water uptake, the plant suffers water 
stre~s! ~he overall effect of which is reduced growth or even death. 
The 1n1t1al e~fect is a loss of turgidity (wilting); wilting causes the 
growth expans10n to slow or stop and can also reduce photosynthesis. 

. The necessity for careful selection of media components and formu
latlon of a gr?wth medium that will allow the grower to readily maintain 
adequa~e aeratlon (oxygen supply in the root environment) is further 
emphaslzed and explained in the following articles by Dr. Spomer and 

7 



and George Gessert. A large number of potential problems that might oc
cur during the plant production cycle can be avoided through careful 
selection of a proper growth medium prior to planting! 

CONTAINER SOILS ARE DIFFERENT 
by 

L. Art Spomer 
Plant Physiologist in Horticulture 

University of Illinois, Urbana-Champaign 

Almost everyone has grown plants in containers. What is a contain
er? It is any receptacle filled with soil or other growth media in 
which plants are grown (Figure 1). Commonly used containers inclune 
pots, flats, planters, cans, boxes, cartons, greenhouse benches, baskets 
and others. ' 

Containers: 

Figure 1. Some commonly used soil containers. 

Most floricultural crops are produced in containers and most other 
horticultural crops (with the exception of field crops) are propagated 
from seeds or cuttings and grown in containers until large enough to 
transplant into ground beds in our gardens or yards. Hous'e plants and 
an increasing number of landscape plants in urban areas are grown ex
clusively in containers. Container culture is therefore a very impor
tant aspect of horticulture, and anyone ' concerned with floricultural 
crop production and sales must know something about container soils. 
Although containers are widely used in floriculture, few floriculturists 
realize that container soi ls ARE 4ffferent from ground bed soils. 

The soil's most important function in relation to plants is to 
store and supply the water and minerals essential for plant growth and 
survival . It is not sufficient for soil to merely contain water and 
minerals ; they must be available to the plant. 

A number of soil and plant factors affect soil water and mineral 
availability but one of the most important, as discussed in previous 
articles, is soil aeration. Soil aeration is the supply of oxygen to 
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and the removal of carbon dioxide from the plant roots. Good aeration 
is essential for adequate root growth and absorption for plant growth 
and survival. 

All soils consist of a semi-rigid mass of minute solid particles 
permeated by a network of interconnected pores tn which water. mineral 
nutrients. and air move and are retained. A container soil is isolated 
from the ground by the container and is usually open to the atmosphere 
at the top (surface) and bottom (drainage holes). Container soil depth 
(or height) is the vertical distance between the surface and drainage 
levels (Figure 2). ' 

Conta i ner Soil: 

Top (Surface) 

Soil depth (drainage 
depth) 

Bottom (drainage) 

Figure 2. A container soil is isolated from the ground by the contain
er and is usually open at both its top and bottom. The bottom 
opening usually consists of small drainage holes. 

9 



Container soils have two important characteristics distinguishing 
them from ground bed soils; they are (1) small, and (2) shallow (Figure 
3). The effect of smallness is obvious. The soil water and mineral 
reservoir available to container plants is much less than to those 
growing in ground beds, and this reservoir must therefore be replen
ished by frequent irrigation and fertilization to maintain equivalent 
growth in containers. 

Ground Bed Soil 

Deep 
(Good aeration) 

Container Soil 

Small, finite volume 
(Inadequate water storage) 

Sha 11 ow 
(Poor aeration) 

Figure 3. Container soils are smaller and shallower than ground bed 
soils. Both of these characteristics tend to reduce plant growth 
in containers. 

Because of this "container soil effect," an excellent garden or 
field soil placed into a container will probably remain saturated fol
lowing watering and drainage and result in poor soil aeration and poor 
plant growth. Even if the container is filled with coarse sand or per
lite, it may remain saturated following irrigation and be poorly 
aerated because of its shallowness (Figure 6). 

The effect of container shallowness is less obvious; however. it 
can be easily demonstrated with an ordinary flat cellulose sponge. like 
the one which you use to scrub the bathroom or car. The sponge is 
placed flat on the level. (spread fingers of one hand). and saturated 
by pouring water on it until water drips from its bottom side. The 
sponge, like soil. is permeated by pores which are full of water when 
the sponge is saturated. In other words, the sponge is a good model 
or analog of a contai ner of soil; it behaves 1 i ke soil. If. after 
water ceases to drip from the flat sponge. it is stood on end, more 
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water will drain out of it (its water content decreases) (Figure 4). 
Merely increasing the height of the sponge by turning it up on end de
creases its water content. 

Soil Depth & Water Content 

Shallower 
(Wetter) 

Deeper 
(Drier) 

Figure 4. A flat spo~e can be used to demonstrate the effect of con
tainer soil depth on water content. 

A real container soil behaves the same way. Actually, a perahed 
water table forms at the container soil bottom (drainage level), even 
though it has free drainage {open at bottom (Figure 5). Like any water 
table, the soil is saturated (pores filled with water) and water con
tent decreases with hei ght. above the wa ter tab 1 e. 

\ 

Container Depth & Water Content 

Drainage Level 
(Perched Water Table) 

Water Content 
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Figure 5. The water content as a function of container soil height for 
three different soils: A - a very coarse-textured sand; C - a 
silty clay loam; and B - a mixture of A and C. Even though Cis 
an excellent field soil, it becomes poorly aerated when placed in 
a container. On the other hand. A has excellent aeration but poor 
water retention . An ideal soil would be a compromise between A 
and C. 
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The deeper the container soil. the lesser its surface and average 
water content following watering and drainage. 

The effects of container smallness and shallowness create the di
lemma of a soil which contains an inadequate · supply of water and miner
als to maintain growth for more than a short period; yet. this same 
soil may be too wet for the plant to absorb even this inadequate supply 
(Figure 7). The effects of smallness can be remedied by frequent water
ing and fertilization; however. this also increases the frequency of 
poor aeration (due to shallowness of container soil). 

Container Depth & Water Content 

dry 
solids • air 

moist , 
wet • water 

Deep Medium Shallow 

Figure 6. The water and air content as a function of height for the 
same soil placed in containers of three different heights. The 
deepest container is likely to be "too dry" and the shallowest 
container "too wet" following watering and drainage. 
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Figure 7. The container soil "dilemma" is reduced in practice through 
a combination of frequent irrigation (and fertilization) and soil 
amendment (soil mixes). 

The effects of shallowness can be remedied by incorporating 
coarse-textured amendments (e.g .• sand. sawdust. peat. perlite. bark. 
vermiculite. calcined clay. etc.) into the soil to create large pores 
which drain following water. despite the perched water table at the 
container bottom. However. insufficient amendment worsens aeration in
stead of improving it and excess amendment results in insufficient wa
ter retention for growth. 

Although container smallness and shallowness create problems for 
growing plants. these problems can be minimized through proper irriga-
tion. fertil ization and use of soil amendments. . 

Remember. CONTAINER SOILS ARE DIFFERENT and therefore require dif
ferent care than garden or field soils . 

(From "Illinois State Florists' Association Bulletin." no . 365. May
June, 1976.) 

MEASURING A MEDIUM'S AIRSPACE AND WATER HOLDING CAPACITY 
by 

George Gessert 
Graduate Assistant. Horticulture Department 

Oregon State University 

A good potting medium must provide plants not only with anchorage 
and nutrients. but also with adequate water and air. Different plants 
have different water and air requirements. Examples of root aeration 
requirements of some common pot plants are given in Tablel. Roots not 
getting adequate air will grow poorly. or die. no matter how good other 
factors may be. 
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There are many published lists available to growers which give the 
water holding capacities and air space as well as other physical prop
erties of various growing media. These charts are useful, however, 
there are many situations that they do not, and cannot, cover. The 
grower who-experiments with his own special medium, or who uses field 
soil as a component in a medium needs to be able to check water holding 
capacity and aeration for himself. Further. due to the significant ef
fect of the container (i.e. depth, total volume. configuration) these 
detenninations should be made in the specific container(s) in which the 
grower is planning to use the proposed medium. There is a procedure 
for doing this that is simple and costs nothing except the grower's 
time. 

The materials needed area measuring cup, masking tape. a pencil. 
the container to be used, a bucket or pan, and a few containers for wa
ter. Once materials have been gathered. proceed as follows: 

0) Measure the volume of the pot. Do this by securely taping 
the holes at the bottom (place the tape on the outs i de of the pot). 
Fill the pot with water to within about l:a inch of the brim (or wherever 
the soil line would be). Mark this line with a pencil. Carefully pour 
the water from the pot into the measuring cup. The number of cups of 
water that the pot held is the "total volume" of the pot. 

(2) Next. dry the inside of the pot. Do not remove the tape. 
Place crockery over the taped hole(s)if this is part of your potting 
pro~edure. Fill the pot with dry medium. Pack it as you would when 
potting a plant. 

(3) Using the measuring cuP. wet the medium. Keep track of the 
number of cups of water it takes to thoroughly saturate the medium . 
When a thin film of free water appears at the soil line--that is, when 
the medium is water saturated--stopl 

Some media are more difficult to wet than others: dry peats may 
take a long time to saturate (water absorption can be hastened by ap
plying hot water). Add water to the medium a very little at a time, 
always being sure to keep track of how much water has been added. Try 
not to add water too quickly, or the media will float and spill over. 
It may be necessary to wait several hours while the medium absorbs wa
ter. If a wait is necessary, cover the pot with saran wrap or foil to 
minimize surface evaporation. 

The total amount of water added tells you the "total porosity"-
that is, what percent of your medium consists of spaces between and 
within particles. These pore spaces can be occupied by water or air. 

Percent Porosity = cuws of water required to saturate the medium 
total volume" of the pot (cups) 

(4) Once the medium has been thoroughly saturated, elevate the 
pot above the bottom of the bucket or pan receptacle and remove the 
tape from the holes. Water will drain from the pot; allow the pot to 
drain until no more water comes out. Measure the amount of water that 
has collected in the receptacle. This volume of "drained water" is 
equivalent to the air space in the drained medium. 
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Percent Air Space 
(Percent of the total volume 
of the drained medium that is 
occupied by air) 

cups of "drained water" 
"total volume" of the pot (cups) 

Note: Not as much water drained from the medium as was applied to sat
urate the medium. The difference between the amount applied and the 
amount drained is the "water holding capacity" of the medium. 

Water Holding Capacity 
(Percent of total drained 
medium occupied by water) 

Percent Porosity - Percent Air Space 

With these figures, a mix can be evaluated to determine percent 
air space and water holding capacity; and, if necessary, adjustments 
can be made. For example, media with predominantly small pores (media 
comprised primarily of small particles) tends to retain more water, and 
consequently less air, than a medium having large pores (medium com
prised of large particles). The ratio of the various media components 
(particle sizes and shapes) must be adjusted to the specific container, 
plant requirements, and irrigation practices of the individual grower. 

FERTILIZERS FOR USE WITH SOILLESS MIXES 
by 

George Yingling 

Soilless mixes vary considerably as you will note when examining 
various publications. For example, a soil mix of 2 parts moss peat, 1 
part perlite and 1 part vermiculite is considered a good general mix 
for growing a variety of plants. But, for no particular reason except 
that experience proves it, such a soil mix will not grow good plants 
unless about 80% of the nitro~en in the fertilizer is in the nitrate 
form {such as calcium nitrate}. Trials conducted in several universi
ties in uSing different sources of nitrogen show that good flowers and 
good plants are produced only when most of the nitrogen is in nitrate 
form, unless some soil is included. Then the nitrogen must still be 
about ~-nitrate to give best results. Theoretically, this should not 
matter but trial after trial by many experimenters have shown the same 
results. 

Experiments have further shown that only all nitrate nitrogen 
shoul d be used on seedl i ngs unti 1 they reach a good si ze. The best 
fertilizer for this is calcium nitrate at a rate of ~ level teaspoon 
per gallon of water. (Avoid ammonium nitrate and urea forms.) Two 
things a seedling is hungry for are nitrogen and calcium. Some kinds 
of plants grab off any ammonia available and kill thj!mselves through 
ammonium toxicity. (The ammonia reacts with the humus at certain 
temperatures and produces what some call "humic acid.") 

How does one know whether one is having trouble with allll10nium tox
icity? Seedlings act as though they have been attacked by "damping
ofL'·' In other cases the leaves turn yellow and look chloroic. In yet 
other cases, the roots are damaged and the growth is stunted. But 
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where can one buy calcium nitrate for it does not seem to be readily 
available at the garden stores? Some farm stores have it. Dr. Chate
lier's Hydroponic Fertilizer is mostly calcium nitrate. It is avail
able in some stores, and the plant is in St. Petersburg, Florida. Some 
mail order houses have it available in 25# bags at about 40¢ per pound. 

The pH of sphagnum peat moss has an impact on growth and varies 
considerably depending primarily on its origin. Samples of peat have 
been found that had a pH up to 4.5. Extra limestone has been found 
necessary to raise the pH to 6.5 which is about neutral. Seven samples 
of Canadian peat (an excellent peat) were collected and the pH's were 
3.2, 3.4, 3.6, 3.6, 3.6, and 3.7. When the pH is this low (very acid), 
9 to 12 pounds of dolomitic limestone are necessary to raise the pH of a 
6 cu. ft. bale to 6.5. Dolomite limestone is not by any means the same 
as quick-acting agricultural hydrated lime which can easily burn plant 
roots. Some agricultural lime can be used if mixed with the dolomitic 
lime, but it should be kept to small quantities with respect to the 
dolomitic. (pH is measured on a log scale which means that pH of 5 is 
10 times more acid than pH of 6 and pH of 4 is 100 times more acid than 
pH of 6.) 

While there are simple ways of measuring pH (Sudbury Soil Test Kit 
and pH paper, or send a sample to your State Agricultural Test Station), 
few of us consider it that critical with Penstemons. An approximation 
would seem to be satisfactory. However, we are not likely to be using 
a 6 cu. ft. bale at one time so we are interested in making adjustments 
to smaller quantities. A search of the literature reveals that for 
every 1# coffee can of peat in a mix, 2 tablespoons of dolomitic lime 
or powdered egg shells is about right. The pH of the water makes some 
difference. It would be interesting to run some controlled experiments 
with Penstemon seedlings and various mixes, fertilizer treatments, and 
pH. Give us a report if you do. 
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THE TAXONOMIC STATUS OF PENSTEMON WHERRYI PENNELL 
by 

Aileen L.McWillia.m1 

In the large genus Penstemon (Scrophulariaceae) there occur sever
al complexes in which the taxonomy is obscure. One of these c~mplexes 
is the group known as the Graciles Section2 (Pennell), Subsectl.on 

. th "Ea t " (Keck) or Series (Crosswhite), sometl.mes referred to as e s ern 
Penste~ons, most species of the genus outside of this group being 
western in range. 

In working on the taxonomy of the Oklahoma representatives of the 
group, and in particular on the Graciles Series, I found it necessary 
to examine in detail several species in which taxonomy and nomenclature 
were in considerable confusion. Notable 'among these was Penstemon 
wherryi Pennell. 

A part of this nomenclatural and taxonomic confusion seems to 
arise from the splitting tendencies of certain taxonomists who have 
worked in the genus. However, much of the taxonomic difficulty was 
found to stem from the fact that certain key characters are destroyed 
in the preparation of herbarium specimens, mos~ especially in that . 
pressing a specimen produces a lateral flattenl.ng of a corolla that l.S 
naturally flattened dorsi-ventrally, and that the natural cl~sing of ~ 
orifice by an uparching of corolla lobes is distorted or obll.terated l.n 
the pressing. 

During the 1920's Dr. Francis W. Pennell, who later published the 
definitive monograph of the Scrophulariaceae (1935), made collecting 
trips to Oklahoma, Arkansas, and Missouri, and as a result of t~ese 
trips named and described a number of new species of Penstemon l.n the 
Graciles Section. 

Pennell (1922) described the type specimens of P. arkans~nus ~d 
P. multiaauZis from collections in central Arkansas. P. muZtiaauZ1-s 
was described as differing from P. arkansanus in having clumps of many 
stems rather than from one to several in P. arkansanus. 

In 1934 Dr. Edgar T. Wherry, of the University of Pennsylvania, on 
a field trip in Arkansas with Dr. Dwight M. Moore, of the University of 
Arkansas, collected at Havana, Yell County, a Penstemon seemingly 
different from P. arkansanus. This was described by Dr. Pennell in. 
his 1935 monograph and named, in honor of its discoverer, P. wherry1-
Pennell. 

In his subsequent extensive field trips in Arkansas and eastern 
Oklahoma Dr. Moore failed to find plants that could be di~tinguished 
from P. arkansanus as P. wherryi or P. muZtiaauZis. In 1949 Dr. Moore 

lResearch at the University of Oklahoma BiOlogical Station supported 
by National Science Foundation Grant GW 526 for Research Participa
tion for High School Teachers, directed by Dr. Carl D. Riggs; re
search suggested and supervised by Dr. George J. Goodman and Dr. 
Harriet G. Barclay 

2Gracilis Section now known as Penstemon Section. 
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communicated by letter to Dr. Pennell his feeling that P. wherryi, P. 
multiaaulis, and P. arkansanus are one and the same thing. Dr. Moore 
sent a number of specimens of his collection to substantiate this idea3. 
Dr. Pennell's reply is filed in the University of Arkansas Herbarium as 
No. 7508. It states, in part: 

"I have gone over the specimens you sent, and agree with you that 
both Penstemon multiaaulis and P. wherryi should be put in synonymy 
of P. arkansanus. I have been gradually reaching this conclusion, 
although when I gathered the plant in 1920, I was thoroughly convinced 
that P. multiaaulis was a separate entity. It does make a simpler 
treatment to put the three together, and I think that they must be so 
considered." 

Unfortunately this information, as regards P. wherryi, was not 
published, and the species epithet wherryi continued to have some use, 
especially in popular literature. It was seen as recently as Spring, 
1967, in Lola Byars Johnson's column, "wiidwood Trails," in the Arkan
sas Gazette. Most taxonomic works seem to have abandoned P. wherryi, 
however. Waterfall (1966) and Crosswhite (1965) include P. wherryi in 
P. arkansanus. 

Bennett (1963), President of the American Penstemon Society, 
placed P. wherryi in synonymy under P. laxiflorus, with P. laxiflopus 
reduced to a subspecies of P. australis Small. This is evidently an 
error stemming from the use of herbarium material only. P.laxiflorus 
has the distinguishing character of a coroiia tube to throat length 
ratio of 1:2, while the tube and throat of P. arkansanu8, which in
cludes P. wherryi, are subequal, or in a 1:1 ratio. P. laxiflorus has 
the orifice of the throat almost closed by the uparching lower lip of 
the corolla, while P. arkansanus, including P. wherryi, has a wide-open 
orifice and throat, with spreading, fan-shaped lower lip. The range of 
P. arkansanus, including P. wherryi, is the Ouachita Mountains and the 
Ozarks of eastern Oklahoma, western and north central Arkansas, and 
extreme southwestern Missouri, where the preferred habitat is shaley 
banks and roadside cuts. The range of P. laxiflorus is the coastal 
plain of Louisiana, south Arkansas, east Texas, and southeastern Okla
homa. It ranges north to the Oklahoma City area, but does not enter 
the mountains. It is confined to sandy soil. 

My first-hand information for P. arkansanus, including P. wherryi, 
was determined by a study of 20 Arkansas and Oklahoma specimens of P. 
arkansanus, three of these determined by Pennell, in the Bebb Herbarium 
at the University of Oklahoma; 39 Arkansas and Missouri specimens, in
cluding an isotype of P. wherryi and five others determined by Pennell, 
from the University of Arkansas Herbarium; and 22 Arkansas and Oklahoma 
specimens of.P. arkansanus collected by me from 10 Oklahoma and 12 
Arkansas stations (these now on deposit in the Bebb Herbarium and the 
University of Arkansas Herbarium), plus examination of living flowering 
and fruiting material from these stations. 

Careful examination of the specimens of P. arkansanus determined 
by Pennell and comparison with the isotype of P. wherryi and a specimen 

3Information obtained in personal conversations with Dr. Dwight M. 
Moore, 1964, 1965, 1966. 
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determined by Pennell (Hopkins 2942 OKL) failed to reveal any charac
ters of P. whe~i as truly distinct from P. arkansanus. Likewise, 8 

careful comparison of Pennell's original descriptions failed to dis
close any significant differences. On the other hand, examination of 
67 herbarium specimens of P. 7,a:r:ijLO:l'U8 from Oklahoma and Arkansas and 
of a number of living plants in habitat indicates definitely that P. 
whe~i could not be synonymous with P. 'la:r:ijLO:l'U8. Several of my col
lections and observations have been made in some of Dr. Pennell's orig
inal collecting areas. Field study of corolla characters has made the 
problem quite clear. 

In the light of the available evidence there se:ms to be no reason
able doubt that the taxonomic placement of P. wherry7,. must be in synonymy 
wi th P. arkansanus. 
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SEED COLLECTING EVERYONE! 
by 

Gail Hazard 
From the Catalogue of Plants of the Southwest 

Jimmy Asterseed, as we've come to call him, is a friend in.~bu
querque. In the late autumn when purple aster has s:t its prollflc 
quantity of seed Jim is out shaking the seed from thlS tall, branched 
wildflower into cardboard boxes. Later he fastens a box to the top of 
his car, cuts a hole in the front and the back of the box, and ~he 
little tufted seed comes flying out as he drives along. We belleve the 
asters growing in the center medians of downtown Albuquerque are the 
work of his "dispersal machine." And who knows where else he has caused 
this wildflower to grow and flower so colorfully. 

Many attractive plants set seed in quantity and you can scuff the 
seed into the soil here and there even in dry areas that you wouldn't 
think to seed. If they are seeds of native plants, they may come up 
when the moisture and temperature are right, and you have spread color 
(and controlled erosion a bit) at no cost. 

Collecting seed is fun in the desert, the mountains, and along 
roadsides. Seeds are as varied as the plants and locations you find 
them in. The daisy or sunflower family has very small seeds with 
tufts for wind dispersal, like purple aster, or large heavy seed which 
we and the birds like so well. Penstemons are one of the families 
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wi th woody capsules. Break open the capsule and out will come many, 
many small brown or black seeds. 

Seed collecting is always a treasure hunt. Sometimes the treasure 
is hard to find. Our little native phlox grows a few inches tall and 
rarely in dense groups. On one out of twenty plants or so you might 
find a seed capsule with seed in it. 

Recently I took all sorts of dried flowers and pods to my daugh~ 
ter's kindergarten. The children dug for the shiny seeds in the papery 
parts of the thistle, admired the long pinkish tufts of pasqueflower 
and Apache plume seed and the coiled tufts of mountain mahogany seed. 
They tore into the capsules of Penstemons and Indian paintbrush, ex
claimed over the black, wafer thin seeds of yucca and the seed of prai
rie zinnia which is attached to the end of the petal. We also talked 
about the little yellow mountain bleeding heart having an oily capsule 
on the side of its seeds so that the ants which lug these seeds around 
and bury them have a reward for their labors. Plants with berries have 
the seeds inside the berries. Often berries are eaten by birds and the 
seed must be subjected to the acid in the bird's stomach in order to 
sprout. Melons and squash and so many vegetables and fruits have their 
seeds embedded in the part we like to eat. 

If you want to keep seed such as vegetable seed for next spring or 
wildflower seed to send your grandma for a Christmas gift, don't keep 
it in plastic. The seed might be moist and mold can destroy it. Seed 
in our dry Southwest should be stored in paper bags whiCh air can pass 
through. If you live .in a damp climate, it is best to keep seed, once 
thoroughly dried, in a tight moisture proof jar. 

We, in this company, want to make it. possible for you to collect 
the seed from any of the plants you select from our catalog and to 
grow new plants year after year from your own seed. It saddens us that 
so much of the efforts of modern research in vegetable and flower vari
eties is devoted to making it impossible for home gardeners to save 
their own seed. With vegetables, whenever possible, we will supply 

I superior open-pollinated varieties which will breed true from seed, 
again and again. With wildflowers seed collecting is of course possi
ble. These plants have been setting seed for thousands of years, thank 
Heaven. Indeed the majority of wildflowers you'll plant will set much 
more seed than you'll know what to do with. You'll have to share and 
swap seeds (or the plants you grow from them) with other folks. 

Learning how and when to collect seed is mostly a matter of care
ful observation. Annuals which can be up from seed and flowering in 
six weeks set seed rapidly too. A month or so after bloom you should 
be watching. Annuals are a fine choice where you want color soon or 
in childrens' gardens where you want action fast. Perennials will 
usually not bloom the first year, but from the second year on your ef
forts will be rewarded. And from the second year on you can collect 
seed. A perennial, for example a Penstemon, flowering in June will 
have ripe seed by September. 

As a general rule, the longer you leave .seed ~n the plants, the 
better the seed will be. But the longer you leave the seed on the 
plant, the greater the risk of losing it to wind, rain, insects, birds 
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or even exploding mechanisms in the plants which can send seed flying 
to great distances. Explosive mechanisms are what makes the phlox 
seed we mentioned so hard to collect. Sitting in a field of lupines 
whose seed is ripe· exposes you to a miniature artillery, you can hear 
the capsules firing off and you're sure to be fired upon. The solution 
to the timing of your collecting trips is as always to try to find some 
golden mean between not entirely ripe and overripe seed. This means 
observation, a little planning, a little guesswork, and a little in
tuition. 

ATTRACTING WILDLIFE WITH NATIVE PLANTS 

HUMMINGBIRD FLOWERS 

Fifteen different species of tiny iridescent hummingbirds flash 
through Western gardens (the ruby-throated is the only hummingbird 
widespread in the East). They are easily attracted by planting bright 
red flowers Which they home in on from great distances (like most birds 
they have excellent color vision), but, once in your garden, they will 
visit flowers of any color in search of nectar and small insects. 

Hummingbird 
lar, often borne 
abundant nectar. 
their long bills 
their wings more 

flowers have much in common. They are long and tubu
sideways or drooping rather than upright, and contain 
The-hummingbirds hover before the flowers, insert 

and tongues for the nectar, all the while whirring 
than 3,000 times a minute. 

Good flower choices for hummingbirds also provide all season long 
color: red columbine (Aquilegia elegantual) and Indian paintbrush 
(Castilleja integra) bloom in the spring, scarlet bugler (Penstemon 
barbatus and other PensterronsJ and skyrocket (Ipomopsis agregata ) in 
the summer, hummingbird. trumpet Zausahneria latifoUa) in the fall. 
Some species, such as Indian paintbrush, scarlet hedge-nettle (Staahys 
aoaainea), and autumn sage (Salvia greggii), begin blooming in early 
spring and are stopped only by fall frosts. 

Note: Articles "SEED COLLECTING EVERYONE!" and "ATTRACTING WILDLIFE 
WITH NATIVE PLANTS" from the catalogue of PLANTS OF THE SOUTH
~ST, Santa Fe~ New Mexico, by permission of Dr. David Deardorff. 

NORTHWEST CHAPTER MEETING 
July 3-5, 1981 

by 
Thelma Chatfield and Howard McCready 

The clan gathered, and our first evening in Shasta began with a 
dinner at the Piedmont, where 42 signed the roster. This would have 
been more successful if the management had not felt it necessary to 
slide an extra table into our banquet room which soon filled up with a 
talking, laughing group. Cliff found it very difficult to conduct a 
meeting so called one the following evening in the recreation hall of 
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the motel, Mountain Air Lodge, where most of us stayed. 

Kind words were spoken by Louella Moulton concerning the late Olga 
Lewis and by Harold Miller in regard to Eileen Sutton who had passed 
away recently. Both great ladies are sorely missed. 

Our Saturday trip was up Mt. Eddy Where we went eight years ago. 
A little azure blue pent, P. parvulus., bloomed in many places. That 
first hill where we stopped, like a giant scree garden, was fascinating. 
A tiny 2" rosy Allium grew everywhere. Another interesting plant was 
a creeping Eriogonum with low sulphur yellow flowers. Higher up on the 
rocks we found Polystiahum lemmonii and another fern, aspidotis densa, 
which used to be aheilanthes siliquosa. Driving a few miles on we came 
to the start of the Deadfall Meadows trail, which led across marsh and 
meadow and through trees to Deadfall Lakes and on up. We were especi
ally interested in the little lilac CaUahortus nudus which grew in pro
fusion just off the trail. We turned back before reaching the Darling
tonia bog but saw this flower, a very low form, along the road returning 
to our motel. Flowers which grew along the trail after the Lakes .must 
be supplied by Audrey and Geoff as I understand they made it to the top. 
We returned to the cars and got a lift back to the first scree garden 
where we could really look over the area. 

Another stop coming down the mountain was to see a large planting 
of Azalea oaaidentaUs, both colorful and fragrant. In this damp area 
we found Caltha and other moist area plants. Returning to the car, 
there was a group of very small iris out of bloom. On the roadcut, many 
plants of Viola sheltonii bloomed. This is yellow with brown shadings 
and very cut grey leaves. 

At our Saturday evening meeting, we discussed where we would meet 
next year. We hope to meet in a spot in Montana near Great Falls where 
we may be close enough to visit King's Hill. President Cliff Lewis will 
investigate and report. We plan to meet at a time convenient for those 
who wish to attend the Rock Garden meeting in Boulder, Colorado, July 2 
through 5. 

A plant sale with Cliff Lewis as auctioneer generated quite a cash 
flow for the APS. 

Sunday morning we took the Castle Lake trail and found that little 
grey-leaved pent we have talked about so much. We even found one that 
seemed to have hybridized with P. newbervyi though there seemed to be no 
other such plants in the area. Ramona led us up the trail, across a 
meadow and over the rocks to join the trail again. In that jaunt we 
found a large number of the lovely yellow Brodeae hendersonii and quanti
ties of Ceonothous prostratus. In one little area Lewisia leana bloomed 
everywhere. Here we found two ferns, Cheilanthes graaillima and Crypto
gramma arispa, the parsley fern. 

We were back at our motel by noon so our leaders decided to take 
us up Mt. Shasta. We made three stops enroute, all to gaze at large 
clumps of Penstemor~. Only the last were we sure of--a beautiful· stand 
of P. newberryi on the roadcut in full sun. Again we stopped at Panther 
Meadows with its little meandering stream, along Which grew an Allium in 
creamy bud and rosy PhyUodaae errrpetroformi,g. FfCrther along we found 
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RaZmia polifolia in profusion. The wide sandy areas nearby were color
:f'ul with Phlox ranging from white through lilacs to purple, all in 
beauti:f'ul fresh bloom. 

On l.j.p the mountain beyond the parking 
a real Penstel7l?n park. P. davidsonU were 
a wide range of color but very low plants. 
variation in leaf size and color. We even 
pure pink. 

Most people left Monda:y. 

for the ski area, we came to 
everywhere. Here again was 
There was also considerable 

found several plants of a 

APS MEMBERS AT.BANQUET JULY 3, 1981 

Carl and Shirley Backman 
Mary Ida Burnete 
Thelma Chatfield 
Ed and Francisca Darts 
Lon and Florence Free 
Bill and Wilma Follett 
Jack and Betty Guggolz 
Brett Hall 
James and Betty Hampton 
Kenneth Hixson 
Clifford G. Lewis 
Kenneth and Robin Lodewick 
Marshall and Edna Majors 

Howard and Lucile McCready 
Henrietta McDonough 
Al and. Doris Manring 
Luella Moulton 
Ramona M. Osburn 
Frank and Birdie Padavitch 
Leonard and Dorothy Pollard 
Nina Price 
Izetta Renton 
Sharon Sutton 
Perman and Audrey Waddell 
Emmy Welsh 
Geoff and Audrey Williams 

MINUTES OF MEETING 
MIDWEST REGION, AMERICAN PENSTEMON SOCIETY 

Saturda:y, June 13, 1981 
by 

Betty Ta:ylor 

The annual meeting of the Midwest Region of the. American Penstemon 
Society was held at the University of Nebraska's North Platte Experiment 
Station on Saturda:y, June 13, 1981. Twenty-one persons were· in atten
dance. 

Dr. Howard Reynolds called the meeting to order at 9:40 a.m. Dale 
Lindgren, of the North Platte Experiment Station, welcomed all members 
and guests. 

Roger Uhlinger was asked to give a progress report on the Statewide 
Arboretum. He explained that there are currently 19 sites across the 
state and that the Glenn Viehmeyer Memorial Site at North Platte will be 
joining the system in the near f'uture. 

James Ta:ylor informed the group that Glenn Viehmeyer's name was men
tioned at the graduation ceremony at Hutchinson Community College in 
Hutchinson, Kansas, this spring as an example of an individual's accom
plishment through dedication. 
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George Yingling of:fered to host next year's meeting at the Cox Ar
boretum in Dayton, Ohio, on June 5, 1982. James Ta:ylor moved to accept 
George's invitation, Rachel Snyder seconded, and the motion carried. 

The following slate of officers were elected: 

James Ta:ylor, President 
George Yingling, Vice President 
Betty Ta:ylor, Secretary/Treasurer 

,fi 

President Reynolds commented on his last contact with Claude Barr 
and the status of his book JebJels of the Plains. No one had heard any 
recent news of Claude. An attempt was made to locate Claude by tele
phone, but. was unsuccess:f'ul. Rachel Snyder moved our organization re
imburse Dale Lindgren for any phone call expenses, motion seconded by 
George Yingling, motion carried. 

Another point of interest mentioned was the local garden club of 
which Dale Lindgren is a member has PensteM?n as its club flower. 

The minutes of the 1980 meeting written by Charleen Gross were 
read by Betty Ta:ylor and approved. 

Treasurer, Betty Ta:ylor, reported a balance on hand of $393.20 as 
of June 13, 1981.. The Treasurer's Report was approved as .read. 

Dr. Reynolds requested a report from James Ta:y:J.or on his question
naire regarding adaptability and performance of PensteM?ns in different 
parts of the country. James reported that he was still in the process 
of composing the questionnaire and hoped to mail it to members who had 
ordered seeds from the 1979 seed exchange in the near future; 

Ta:ylor also announced plans to revise the Society's slide collec
tions for which he acts as librarian. A request for Penstel7l?n slides 
accompanied the meeting notice. He had received several slides from 
,embers, but would welcome more. 

George Yingling then mentioned the new round robin for Penstemon 
photographers being formed. Interested persons should contact Vivienne 
Harold. 

Dale Lindgren submitted a bill of $12.96 to cover the meeting ex
penses. George Yingling moved the organization reimburse Dale for these 
expenses, Rachel Snyder seconded, motion carried. 

Rachel Snyder moved we thank Dale for hosting our meeting this year 
and bringing in a beauti:f'ul displa:y of cut PensteM?ns, Aileen McWilliam 
seconded, motion carried. 

A question was raised regarding our Midwest Region boundaries and 
notice of meeting mailing list. It was ~oncluded that no boundaries 
existed. Rachel Snyder suggested next year's meeting information be 
published in the Penstel7l?n Bulletin to inform any interested members. 

George Yingling presented a slide program on Penstemon Propagation 
and Survival in the Ohio Valley. He also aroused. interest for next 
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year's meeting by showing some slides of the Cox Arboretum. 

James T~lor presented a program on the Inter-relationship Between 
Flowers and Pollinators. Many slides demonstrated how flower structures 
were adapted to specific pollinators. 

The business meeting was temporarily adjourned for lunch. After 
lunch, the group toured the Station's extensive pJ.antings of Penstsmons. 
These plants are the product of Dale Lindgren's Penstemon breeding pro
gram. Members were impressed by the colors and floriferousness of the 
many P. bazobatUB hybrids. 

After the tour, the meeting was resumed and Dr. ReynoldS served as 
auctioneer for the plant sale. Bidding was, as usual, enthusiastic and 
the plant sale netted $105.70. 

Considering the Treasurer's Report and plant sale proceeds, George 
Yingling moved our organization contribute $150.00 to the Viehmeyer 
Legacy· Program. This motion was seconded by Betty T~lor. and motion 
carried. 

The meeting was adjourned and attendees were invited to Dale 
Lindgren's home for a barbecue that evening. 

MEMBERS ATTENDING MIDWEST REGION MEETING 

Marjorie Adamson 
Anna Becker 
Lana Cook 
Bob Fleming 
Dave Fleming 
James Fleming 
John H. Gerdes 
Janice H~s 
Aileen McWilliam 

Ilall Preitauer 
Howard C. Reynolds 
Rachel Snyder 
Mr. and Mrs. Lowell A. Storm 
Mr. and Mrs. James T~lor 
Mr. and Mrs. Roger Uhlinger 
Orthella Watkins 
Mr. and Mrs. George Yingling 

REPORT FROM THE SEED EXCHANGE 
by 

Bette Peterson 

Unfortunately my summer report on the seeds which were most or
dered was lost between here and there. What I do remember is that the 
hYbrids. especially named ones. were very much liked throughout the 
country. 

Thank you, donors, tor your seeds, the lifeblood ot our society. 
In future please limit descriptions (typing and printing cost money). 
It your plant is that great, the Editor would love to receive a small 
article from you about it. And if you do not know a plant, please do 
not send a specimen to me. Send it to Ken Lodewick who has done much 
research and knows his Penstemons. 

A reminder that the deadline for sending seeds is November 15, a 
practice most societies follow. 

And thank you to Cliff and Olga Lewis, Thelma Chatfield, and my 
husband, Ralsey Pete, for their help with packaging and mailing. 
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APS MEMBERSHIP LIST AS OF FEBRUARY. 1981 

ADAMS, Hrs. Clark W. 
222 Ea9le Mill Road, Butler, PA 16001 

ALDERFER, lIenri etta 
4845 Hutchins Place, Washington. OC 20007 

ALORICII, Hazel 
Box 874, Homedale, 10 83628 

ALEBRING, John Dir 
Hasselberga 5, Genarp, Sweden 

ALLEN. Mrs. E_ LI>u 
8700 Snnilffers School RI>ad 
Ga i thersburg, MD 20760 

AMASON, Carl 
P.O. 80x 164. Calion, AR 71724 

ANDERSON, Hrs. Jeanne C. 
5215 Skidm.)re Drive, Idahl> Falls, ID 83401 

ARMSTRONG. Dr. Robert 
Longwood Gardens, Kennett Square, PA 19349 

BACKMAN, Mr. and Mrs • .carl W. 
1335 Hoge Road, lIe·no, NV 89506 

BAILEY, Dr. C. B. 
2302 20th Avenue South 
Lethbridge, Alberta, Can.da TIK IG5 

BARKER. J. E. 
1651 Brandywine Drive, Charlottesville, VA 22901 

BARR, Claude A. 
Prairie Gem Ranch, Smithwick, SD 57782 

BARROWS, Walter S., Sr. 
7406 Stanley Park Rd., Carpinteria, CA 93031 

BASLER, Mrs. W. J. 
Mediqua, Box 376, Leesport, PA 19533 

BATEMAN, Hr. and Mrs. Allen 
Harriman Rt., BI>x 24, Klamath Falls, OR 97601 

BECKER, Mrs. C. W. 
Nelson, NB 68961 

BELL. Min Helen 
2325 raylor Road N., Cleveland Heights. 011 44112 

BENTZINGER, Mrs. Louis D. 
RR, Cook, NB 68329 

BERGER, Clifford, Jr. 
RR 6, Box 146. Plymnuth, IN 46563 

BILLINGS, Mrs. Viola C. 
121 Harbor Road, St. James, NY 11780 

BLAKE, Mrs. David R. 
11200 Killarney Highway, Onsted, MI 49265 

BLAKEY, Mrs. Fred G. 
625· Teresi Lane,;Los Altos, CA 94022 

BOLEN. Debbie 
15857 Redington Drive. Redington Beach, FL 33708 

BOLENDER, Mrs. Alfred M. 
( 1156 Donson Dri ve, Dayton, OH 45459 
\ BOUTIN, Frederick C. 

196 S. San Marino; Pasadena, CA 91107 
BOYRIE, Mrs. E. A. 

735 SW St. Clal!' Ave., Apt. 2101 
Portl and, OR 97205 

BRADFIELD, Mrs. J,ames 
Rt. I, LibertY-Keuter Rd., Lebanon, ON 45036 

BRIGHTMAN, Mr. Ron 
9004 184th SW. Edmonds, WA 98020 

BROOKS, Robert C. 
418 'Buena Creek Road, San Marcos, CA 92069 

BUCEK, John 
38 Champlain Ave., East Islip, NY 11730 

BUAAELL, Mrs. Clark A. 
S61 Montana Ave" Lovell, WY 82431 

BUTLER, Mr. and Mrs. Harry W. 
Rt. I, Spring Valley, OH 45370 

CAIN. Thomas H. 
Rt. I, Jerseyville, Ontario, Canada LORIRO 

CALLAS, Panoynti Peter 
922 12th St., Boulder, CO 80302 

CARLSON, Mrs. Richard A. 
1137 N. Highland, Fullerton, CA 92635 

CASE, . Mrs. Frederick W •• II 
7275 Thornapple Lane, Saginaw, I'll 48603 

CASSON, Miss Alice L. 
Rt. 1. Box 180, McClelland, IA 51548 

CASTLE, Mrs. Charlotte 
4900 NW 127th St., Rt. 7, Vancnuver, WA 98665 

CIIARLESWORTH, Geoffrey B. 
Norfolk Road, South Sandisfield, MA 01255 

CHATFIELD, Mrs. Thelma 
2403 SW 122nd Place, Seattle. WA 98146 

Cheatwood, Mrs. H. G. 
Rt. I, Box 269-A. Happy Track Acres 
Kei thville. LA 71047 

CHICAGO HORTICUl TUIW. SOCIETY 
P.O. BOK 400, Glencne, IL 60022 

CLARK, MI'II. Dornthy L. 
Windy Ridge Road, Stamford, NY 12167 

CLARK, Mrs. Vernon 
721 Beaman, Oakley, KS 67748 

CLASSEN, Hrs. George 
815 Chestilut. Hastings. NB 68901 

COFFMAN, Dr. and Mrs. Eugene W. 
RR 2, Bellevue, IA 52031 

COLE, Michael D. 
730 Carlsbrnok Dr., Zenia, OH 45395 

COLE, Trevor J. 
2700 Priscilla St., Ott_, Ontario. 
Canada K2B 1£2 

CONBOY, Mrs. E. C. 
5486 SE Mari ne Drive 
Burnaby 1. British Columbia, Canada V5J3G8 

CONDIT, Mr. and Hrs. Robert 
P.O. Box 553, Maranl>, AZ 85238 

CONNER. Mrs. Pauline S. 
7024 Tiwana. Des Moines, IA 50322 

COOK, Ralph H. 
Hemlock Tree Farm, Rt. 2, Box 12, Phillipsburg Rd. 
Middletown, NY 10940 

COOLEY. Mrs. Violet 
Box 245. Matfield, AR 71945 

coum. James 
Phippen. Sa.k., Canada SOKJEO 

COUTU, Real 
2040 Liebert #301, Montreal, Quebec, Canada NIL 5P6 

COX ARBORETUM ASSOCIATES 
6733 Springborn Pike, Dayton, 011 45449 

CRITTENDEN, Mrs. Mabel B. 
50 Alhambra Court, Portola Valley, CA 94025 

CROXTON. Mrs. Donald S. 
6309 Green Valley Road, Placerville, CA 95667 

CROZIER, Maxine 
Rt. 2, 80x 130, Sedgwick, KS 67137 

DAETHYLER, Hrs. Cheryl G. 
Raw1<in Road, RD 2, Box 432-0. Washington, PA 15301 

DARTS, Mrs. E. C. 
1660 168th St .. Surrey, British Columbia 
Canada V4B4Z5 

DEFATIA, Mrs. V. P. 
Rt. 2, Box 54-C. Keithville, LA 71047 

DENVER BOTANIC GARDENS 
Helen Fowler Libra",. 909 York lit •• 
Denver, CO 80206 . 

DICKSON, Herbert H. 
Chehalis Rare Plant Nu .. ery. 2568 Jackson Highway 
Chehalis. WA 99532 

DITTMAN, Lee 
.650 Dennett St., #8. Pacific Srnv., CA 93950 

DONNELL, Margaret A. 
606 East Ave. "A," Hutchinson, KS 67501 

OREWLOW, Dr. Lynden W. 
Badger Seeds Ltd., P.O. Box 5090, El Monte; CA 91734 

DRISCOLL. Thomas H. 
Swedes ford Rd •• Rt. I, Ambler. PA 19002 

DUCIIACOVA, Mrs. 01 ga 
Nautisi 356 CS-25164 Hnichovice, CSSR 

DUNCAN, Mrs. Vere 
531 N. Adams Ave., Buffalo, WY 82834 

EDWARDS. Ralph W. 
Box 115 ·Henniker, NIl 03242 

EPPLE, Paul 
GSrtnerel, lIechberghausen, 0-7324, West Germany 
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ERICKSON. Hrs. John 
P.O. Box 85. Wauchope. Saskatchewan. Canada SOC 2PO 

EZARO. Mr. and Mrs. Dewey 
Rt. 2. Box 196. Mena, AR 71953 

FAMOSI, Mrs. Eleanor 
RFD 2. Box 405. DU99 Hill Rd .• Woodstock, CT 06281 

FELTON. Mrs. W. Sidney 
The Pi nes. Pri des Cross i ng. MA 01965 

FLICK. Mrs. Fred 
P.O. Box 23. Carthage. IN 46115 

FOLLETTE. Mrs. Will i am 
1 Harrison Ave .• Sausalito. CA 94965 

FOSBACK. Mr. and Mrs. O. E. 
4416 Douglas Ave .. Roseburg. OR 97470 

FREE. Hr. and Mrs. A. K. 
4713 48th Ave., NE. Seattle. WA 98105 

FROST. Miss Margaret 
171 Vicente Road, Berkeley. CA 94705 

GARRETT. Dr. Stuart G. 
Cascade Family Practice Clinic, P.C., 
361 NE Franklin. Bend. OR 97701 

GASCHK, Hilton 
710B Citri ne Lane, SW. Tacoma, WA 98498 

GIBBONS. Mr. and Hrs. Thomas J. 
2 Sunset Drive, Hutchinson, KS 67501 

GLOWINSKI, Stan1 ey L. 
609 Field Ave •• Plainfield, NJ 07060 

GOROFF. Or. Iza 
1975 Church St., East Troy, WI 53120 

GRAFF, Mrs. John A. 
1907 S. 113th St .• Omaha. NB 68144 

GRANT, John C. S. 
345 Elm St .• Rocky Hill, CT 06067 

Guggo1z. Mr. and Mrs. Jack 
1123 Palomino Road •. C10verda1e, CA 95425 

GUTSCHKE, Gus A. . 
Mansfield, MO 65704 

HALE. Or. David 
4431 SE 114th Ave .• Portland. OR 97266 

HAMANN. Mrs. Sherry L. 
3689 F. Road, Palisade. CO 81526 

HANKO, Rev. Ron 
Covenant Protestant Refonned Church 
283 Squaw Brook Road, Wyckoff. NJ 07481 

HARDER. Larry L. 
Box 278. Hap1e Tree Gardens. Ponca, HB 68770 

HAROLD, Mrs. Vivienne 
1034 NW Coast St.. Newport. OR 97365 

HARVEY. Hrs. Anne 
60 Brock St .. Kitchener, Ontario. Canada N2H IX3 

HAWKER. Paul 
Hawkers by Upland-Downs at Easton, Rt. 12. Box 32 
Morgantown. WV 26505 

HAWKINS, Mrs. C. P. 
Harsheran, Apt. 3, Hena. AR 71953 

HAYAKAWA, Mrs. S. I. 
P.O. Box 100, Mill Valley, CA 94941 

HE I KAMP , David L. 
717 Giuffrias Ave., Metairie. LA 70001 

HEINEMANN. Sandra J. 
4180 Dolores Ave .• Atascadero, CA 93422 

HEITMANN, Mr. and Mrs. Lavern 
Rt. 1, Box 77, Hardy, NB 68943 

HEMMI NGSEN, Mr. M. 
R/lrmosevej 19. DK3460 Bi rkerJId, Denmark 

HENRY FOUNDATION FOR BOTANICAL RESEARCH 
801 Stony Lane. Gladwyne, PA 19041 

HEHSINGSEN, Mrs. H. P. 
P.O. 80x 554, 1893 Calle Arroya, Diablo, CA 94528 

HINTERWORTH, Dr. Hubert 
Cementwerk, 4560 Ki rchdorf /Krems, Aus tri a 

HIRAO, Or. Shuichi 
2-14-23 Yamanone. lushi, Kanagawa, Japan 249 

HIXSON. Kenneth 
5440 8arger Drive, Eugene, OR 97402 

HOITINK. Mr. and Mrs. Steve 
3016 East 14th Avenue, Spokane. WA 99202 

HOLL. Earl A. 
8812 Nora Lane. Indianapolis. IN 46240 

HOLMGREN, Art 
1738 Country Club Drive, Logan. UT 84321 

HOLMGREN. Dr. Noel H. 
New York Botanical Garden, New York, NY 10458 

HUBBARD. Dr. John P. 
2016 Valle Rio, Santa Fe, NM 87501 

HUGHES, Kittie L. 
P.O. Box 1088, Vandervoort, AR 71972 

HUGHES, Lloyd S. 
123 Harrogate Rd .• Sea Palms 
St. Simon's Island. GA 31522 

Jaeger, Mrs. A. 
7015 N. Milwaukee Parkway, Milwaukee, WI 53209 

Johnson, Ms. Mary 
153 Flave1 St .. Astoria, OR 97103 

Johnson, Mrs. Nina M. 
Rt. I, Box 625, Sabinsville. PA 16943 

KECK, Dr. David D. 
3254 Bri tt St., Medford, OR 97501 

KENNEOY, Paul 
c/o Andrew R. Kennedy, Inc., 107 Ruland Road 
Melville, NY 11747 

KING. R. E. 
Rt. I, Solomon, KS 67480 

KI NGWOOD CENTER 
900 Park Ave. West, Mansfield, OH 44906 

KIPPING, Theodore P. 
540 Melrose Ave., San Francisco, CA 94127 

LACLAIR, Larry 
,,1117 Lakeview, Bellingham. Washin9ton 98225 

LAGNERT, Mr. Lektor Falke 
Lauritz Weisbull V~g 12, S-22365 Lund, Sweden 

LAMBERT, John C. 
Mountain Fork River Arboretum 
Rt. 4, Box 665. Mena. AR 71953 

LANG, Magda 
325 East 57th Street, New York. NY 10022 

LANGFORD. John L. 
80x 262, Lake Montezuma, Al 86342 

LARSSON, Sven 
Starvagon 10, S18363 Taby, Sweden 

LEITE, George 
G & N Nursery, 6 Grandview Place 
Walnut Creek, CA 94595 

LEVEL, Mrs. James C. 
13770 First Ave. NE, Seattle, WA 98125 

LEVEN, Alexander J. 
2 Leighton Court, Dunblane. Perthshire 
Scotland, UK 

LEWIS, Clifford G. 
4725 119th Ave. SE, Bellevue, WA 98006 

LINDGREN, Dale 
District Specialist. Horticulture 
University of Nebraska, North Platte, NB 69101 

LOCKLEAR, James H. 
Dept. of Plant and Soil Service 
Southern Illinois University, Carbondale, IL 62901 

LODEWICK, Kenneth and Robi n 
2526 University St., Eugene, OR 97403 

LOEWENBERG, Jacob R. 
Botany, UWM, P.O. Box 413, Milwaukee, WI 53201 

LOEWER, H, Peter 
Cochecton Center, NY 12727 

LONGWOOD GARDENS 
(Listed under Dr. Armstrong) 

LOWRY, Mrs. Ned M. 
14007 183rd Ave. SE, Renton, WA 98055 

LUCAS, Mrs. Joseph E. 
250 Saint Court, Richland, WA 99352 

MACKANESS, Mrs. Faith 
Rt. 2, Box 981. Corbett, OR 97019 

MAJORS. Mr. and Mrs. Marshall 
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13175 Manzanita Road NE 
Bainbridge Island, WA ·98110 

MANN, Donald H. 
The Forge Nurseries, Church Road 
Rawreth, Wickford. Essex SS1188SH, England 

MANRING, Mr. and Mrs. Alvin 
122 North Argyle Place, Seattle. WA 98103 

MARSHALL, Dr. Henry H. 
Canada 'Agricultural Res. Br., P.O, Box 3001 
Morden, Manitoba, Canada ROGIJO 

MARTIN, Dr. Louis G. 
19. Lansdowne Road. Toledo. OH 43623 

MASSACHUSETTS HORTICULTURAl SOCIETY 
Horticultural Hall, 300 Mass. Ave. 

"Boston, MA 02115 
McBRIDE, Mrs. Lillian 

702 E. Longfen ow, Spokane. WA 99207 
McCREADY, Howard A. 

1547 Monroe St .• Red 81uff, CA 96080 
McDONOUGH, Ma rk 

1375 Washington St., Norwood. MA 02062 
McDONOUGH, Mrs', T. J. 

P.O. Box 400. Willow Creek, CA 95573 
McFAl-t, Mrs. R. L. 

108 S. West1ink Drive, Witchita, KS 67209 
McWILLIAM, Miss Aileen 

711 Magnolia. Mena, AR 71953 
MEAD, Rev. J. Russell 

Elmwood. NB 68349 
MEEM, James C. 

P.O. Box 2526. Santa Fe, NM 87501 
METCALF. Prof. Homer N. 

Dept. of P1 ant and Soi 1 Sci ence 
Montana State University, Bozeman, MT 59717 

MEYER, Mrs. Thi rza 
1431 Burroughs St., Oceanside, CA 92054 

MEYERS, Bruce E. 
Rt·, I, Box 388, White Salmon, It/A 98672 

MILLER, Horace P. 
6010 North Canyon Dr., Tucson, Al 85704 

MILLER, Mr. and Mrs. H. H. 
21727 SE 20th St., Issaquah, WA 98027 

MITCHELL, Homer 
170 Clay St., Tecumseh, NB 68450 

MODIC, Mrs. Madalene 
Rt. I, Box 162, Sewickley, PA 15143 

CITY OF MONTREAL 
9515 Rue St. Hubert, Montreal, Quebec, Canada 

MOODIE. Mr. and Mrs. J. F. 
3005 84th St. SE, Mercer Island, WA 98040 

MOORE, Mi ss Gwen 
B07l; Oakland Ave., Madison, WI 53711 

MOULTON, Mrs. Eddie 
8238 2nd Ave. NE, Seattle, WA 98115 

MURPHY, Mrs. Alice P. 
Box 900, Oracle, AZ 85623 

NEWTON, Genevieve 
2652 Lewis St., Stockton, CA 95205 

NICHOLLS, Graham 
29 Harrington Ave., Bristol BS14 8JV, England 

NICKELL, Miss Judy 
3817 Calle Del Monte NE, Albuquerque, NM 87110 

NISBET, Mrs. Gladys 
Box 394, Cave Creek, AZ 85331. 

NORDBERG, Dr. Sven 
Tempe1g 13B. 10300 Karis. Finland 

.NORRIS, Gerald B. 
549 W. Walnut St .• Painesville, OH 44077 

OHMS, Mr. Jan S. 
P.O. Box 1155 Stamford, CT 06904 

OLTHOF, Mrs. Pauline J. 
179-954 16th Ave. NE, Calgary 
Alberta. Canada. TZEILI 

OSBURN, Mrs. Ramona 
1325 Wagon Trail Drive, JacksonVille, OR 97530 

OWENS, Grafton Roy 
3560 I d1 ewil dAve.. Napa, CA 94558 

PADAVICH, Mr. and Mrs. Frank 
12626 424 th SE. North Bend, WA 98045 
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PARK. William J. 
c/o George W. Park Seed Company, Box 31 
Greenwood. SC 29647 

PARSON. Ma ry Elizabeth 
Box 503. Sebastopol, CA 95472 

PETERSON. Mr. and Mrs. Ra1sey 
16414 12th Ave. SW. Seattle, WA 98166 

PERSSON. Ejnar 
Jdje Kyrkvagsgrand 7, 60 210 Norrkoping. Sweden 

PHILLIPS, Mrs. Patrick B. 
304 13th Ave. NW. Mandan. NO 58554 

PILI, Mrs. Alfred 
12005 Elvin Place HE, Albuquerque. NM 87112 

PIRONE. Dr.P: P. 
1522 Dwight Place. 8ronx. NY 10465 

PLANTS OF THE SOUTHWEST NURSERY 
1570 Pacheco St., Santa Fe, NM 87501 
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