weeks  They will callus m the moss and even begin to miuate roots
Six weeks trom the middle of ¥February brings you to the end ol March.
At that time, take them out 1n the ordinary frame and set them upright
m sandy soil, shut the frame down ught and water them olten. Give
them a little shade and they will root practically 100 per cent without
any heat.

MODERATOR STEAVLENSON: Thank you, Jun, lor your coms-
MmcCnits.

About the nicest thing that happened to me when I got Martm’s
program was to pick 1t up and notice that my old sidekick was going to
be on this panel here this atternoon. Our next spedker, two other men
in the audience and 1 started out together. I hate to say the date, but
1L was exactly 25 years ago i the Conservation Service. 1 would like
to mtroduce the third man who 1s here, who started with Thor and I,
Al Dodge, please stand up The fourth culprit, who I am mghty hap-
py and proud to see here 1s Art Slavin. To me, and to all ol us it is
hike old home weck alter these 25 years to get back together again.

Our next speaker, as I mentioned has the tancy title ol “Woodland
Conservationist. ©  He tells me that 1s a lancy ttle tor forestry. Thor
Bergh has operated a large secdling nursery for many years. He has
been i commercial nursery work and he has been engaged in various
types ol lorestry and woodland practice, principally in the colder lake
states arca. He 1s exceedingly well qualified lor the topic that he is
going to discuss, namely, will sced from Northern plants produce hard-
icr plants than those produced from seed collected in Southern regions?
Thor Bergh!

MR. THOR K BERGH. As you said, this 15 very much hike old
home weck with the lour ot us back, and not only that but I have met
several other fellows here that have made my stay so far a lot of fun. 1
expect to have a lot more pleasant experiences belore 1 leave here.

Mr. Bergh presented his paper on the affect of seed source on hardi-
ness ol plant material

WILL SEED FROM NORTHERN PLANTS PRODUCE PLANTS

HARDIER THAN THOSE FROM SOUTHERN REGIONS
THOrR K. BERGH
Woodland Conservationisi

U. S. Soil Conservation Service
Sant Cloud, Minnesola

Mr. President, Mr Chairman, members of the Society and guests.
It 1s a real challenge to present a talk on a subject that, I am quite cer-
Ltain, 15 very lamthar to some ol you, probably most ot you Not only
15 this a challenge but also a distinct honor lor me and for the Soil Con-
servation Service, the agency that I represent, to have the privilege of
talking to you today.

The utle that was assigned to me i1s “Will Seed From Northern
Plants Produce Plants Hardier Than Those From Southern Regions?”.
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This may be a controversial subject. 1 am sure that some ol you leel
that you have an answer to that questuon.

Many ol my comments will stem [rom my own experience, somec
lrom work ot colleagues, and some {rom work ol others about which I
have read or heard.

With your permussion, I may deviate a little now and - then from the
subject ol hardiness and swimg occasionally mto the subject of adapt-
ability. They seem to go together, and 1t is olten ditficult to discuss
one without also mentioning the other.

As you know, the use of seed 1s only one way ol many ways to prop-
agate plants. To some ol you, it may be a minor part ol your propaga-
tion program. Many of you are in the field ol ornamental plant propa-
oation. My work takes me primarily into the field ol soil and water
conservation, m which field we have greater interest in plants ol utili-
tarian value, rather than ornamental.

It you are in the lield of ornamentals, you are actively engaged
propagation by budding, grafting, layering, and rooting, as well as sced-
mg. As a matter of fact,»many plants that you grow may require that

you first make a secding to produce root stocks to which you will later
plant a bud, or gralt a piece of scion wood.

Many plants used lor ornamental purposes are also propagated and
erown to saleable size, direct from seed. Concolor hir, noble fir, several
spruces, notably Colorado Blue, the pines, some Taxus, jumpers, cedars,
to name a lew ol the evergreens can and are propagated trom seed.

The list ol deciduous trees and shrubs that are grown lrom seed 15
long and very important.

Certainly every man here has a vital concern mn using good seed —
seed that will produce a plant that will be hardy and adapted to the
sitc and be completely adapted to the conditions 1t will encounter when
it 1s planted m 1ts ultimate location.

To us 1n the north country, one ol the characteristics a plant must
have, ol course, 1s hardiness. But, in addition to that, 1t must be adapt-
ed to other factors. These tactors may be such thing as soil texture and
pH, conditions ol wetness and drought, competition, insects and dis-
eases.

In growing plants irom seed, th most important consideration the
propagator must keep m minc has decided what species (o
erow — 1s the source ol his seed.

Even lor the propagator who makes a conscientious ellort to obtain
cood seed, 1t is olten difficult to obtain seed of known origin, true bo-
tanical identity, or ol known age, purity and viabihity. The propaga-
tor who does not require proot of origin is gambling, and the conse-
gquence may be costly, not only in money expended for poor seed, but in
time lost.

Europe has gone thiough the cvolution.  Alter bitter experiences
many European countries have enacted rather strict laws regarding the
use ol lorest tree seed. German seed dealers voluntarily submitted to
regulations ol seed mmport as far back as 1906. Later, German law re-
quired certilication — by appointed lorest ollicers — of stands of trees
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and even individual trees, belore seed could be collected. Additional

measurcs which have been adopted or brought into being by law are,

the adequate labeling of all seed as to origin, restrictions ol the move-

ment of seed within the country, and heavy import duty on foreign seed. .
America has lagged behind 1n this matter ot seed certilication ol trees

and shrubs. '

The United States Department ol Agriculture has adopted a policy
regarding forest tree seed. This policy could well be adopted lor all
seed, mcluding those used by the propagator ol ornamentals and fruits.

It may be well to make it clear that this policy applies only to seed
and nursery stock used within the U. S. Department of Agriculture, and
1s in no way to be construed as lederal legislation regarding these mat-
LeYsS.

This policy, il followed by all propagators, however, would go la
toward promoting the proper use ol seed of known origin. "The per-
tinent parts of this policy rcad as tollows:

“Recognizing that trees and shrubs, in common with other tood and
liber plants, vary m branching habit, rate ol growth, strength and stiff-
ness ol wood, resistance to cold, drought, insect attack, and discase and
in other attributes which mfluence their usefulness and local adapta-
tion, and that such differences are largely of a genetic nature, 1t shall be
the policy of the United States Department of Agriculture. msolar as
practicable, to require lor all lorest, shelterbelt, and erosion-control
plantings, stocks .propagated Irom scgregated strains or mdividual clones
ol proven superiority tor the particular locality or objective concerned.

Furthermore, since the above attributes are associated 1 part with
the climate and to some extent with other f{actors of environment ot the
locality or origin, 1t shall be the policy ol the United States Department
ol Agriculture:

|  T'o use only seed ol known locality of origin and nursery stock
grown lrom such sced.

2. *To require from the vendor, adequate evidence veritying place
and vear ol origin for all lots of seed or nursery stock purchased.

3 Toequire an accurate record of the origm ot all lots ol seed and
nursery stock used m forest, shelterbelt, and erosion-control plant-
ings, such records to include the tollowing minimum standard
requirements to be turnished with each shipment:

(1) Lot number
(2) Year ol seed crop
(3) Species
(4) Seed Onrigin:
a. State
b. County
c. Locality
d. Range ol clevation
(5) Prool ol origin

4. To use local seed [rom natural stands whenever available unless
it has been demonstrated that seed [rom another specilic source
produces desirable plants for the locality and uses mvolved. Lo-
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cal seed neans sced from an area subject to similar chimatic n-
[luences and may usually be considered as that collected within
100 miles ot the planting site and dillering from 1t 1n elvation by
less than 1,000 feet.

5. When local seed is not available, to use seed lrom a region having
as nearly as possible the same length ol growing season, the same
mean temperature ol the growing season, the same Irequencies ol
summer droughts, with other similar environment so lar as pos-

sible, and the same latitude,

6. To continue experimentation with mmdigenous and exotic specics,
races, and clones to determine their possible usetulness, and to
delimit ay carly as practicable climatic zones within which seed
or planting stock ol species and thermr strains may be salely used
lor forest, shelterbelts, and erosion control.

To urge that states, counties, cities, corporations, other orgdniza-
tions and individuals producing and planting trees lor lorest,

shelterbelt, and erosion-control purposes, the expense ol which 1s
borne wholly or in part by the Federal Government, adhere to

the policy heremn outlined.”

e |

A similar policy on all seed could become a reality 1t the buyer ol
the seed would demand that his sced dealer provide adequate data as to
origin ol seed.

To summarize this policy, you will recall that 1t recognmizes the tact
that trees and shrubs, as well as all other lorms ob plant lile, vary m
many ways. Although my topic has primarily to do with hardiness, we
can hardly talk about the ability ot a plant to resist cold, without also
bringing into the discussion these other items ol adaptability that in-
{luence their usefulness and valuec to those of us who propagate them
and use them.

It is well known to all ol us that a single species ol plant may in-
clude a great diversity ol unique varieties, lorms, races and strams.
Considerable research has been carried on in recent years to try and
determine the recasons tor the development ol these variations within a
spectes  Basically, however, the greatest inlluences in the development
ol these variations are climate, soil conditions and site {actors.

There 1s a great deal of work that stll needs to be done to deter-
mine the existence of these variations within species, and also to learn
the range ol these plants.

At the present time, we do know a lew things about these varta-
tions or races within a species

First of all, we know that, in all hikelithood, most species ol plants
that grow under a varicty ol climatic and soil conditions have develop-
ed variations in one ot more ol the items we listed earlier, such as
branching habit, rate ot growth, hardiness and resistance to drought, m-
sect and diseases.

We know also that as the climate of the place ol seed origin in-
creases in warmth and mildness, susceptibility to frost and snow damage
increases; resistance to certain fungl increases and rate of erowth In-
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creases. There 1s a tendency to form thicker stems and larger, more
well developed crowns  Fruit and seed size imcreases.

As an example, we can point out a tew species that have developed
defmite variations with the range of the plant because of ditterences 1n
climate, soill and site.

In the case ol our natnive Minnesota red pine, we know ol a least
three races that ditfer i frost hardiness. Siberian elm has several varia
trons.  In the case ol this particular tree, the lack of knowledge regard-
mg seed source on the part ol nurserymen, caused a great deal ol trou-
ble some 20-25 years ago. Millions ol plants were produced and sold
as “Chinese elm.” Actually, this was Siberian elm, Ulmus pumuila, but
the seed was gathered Irom trees in the southern portion of its natural
range in the counuy ol 1ts origin - They proved to lack in hardiness in
our northern areas. The tree developed a bad name, and to this day,
we still sutler from the old prejudices. Today, we still have available
Lo us, from nursery sources, several races ol Siberian elm. The ditter-
ence Is that they arc now largely {rom northern hardy seed sources, and
the plants are perlectly hardy. It will take years, probably a new gene-
ration ob Americans, to completely forget the bad taste for the old so-
called Chinese elm Lven among our northern hardy races of Siberian
elm we have variauons in growth rate and size. Some of the northerly
strains are named Chinkota, Manchu, Harbin, Dropmore, and there are
others.

Another example 1s Scotch pine Here we know of at least five
races. In the seed catalog ol one of the better known seed dealers, there
are listed no less than eleven seed sources of Scotch pine, all ot them
supposedly difterent m one respect or another. Each of the five recog-
nized races dillers n their degree ol hardiness, growth rate, growth
form and habit Some other common plants where more than one race
exists and where there 15 a dilference in hardmess are western hemliock,
southern slash pme, Engelman spruce, Sitka spruce (which, incidental-
ly, has hve recognized races), white spruce and many others, as well as
several common deciduous species, both of native and foreign origin.

For example, 1 notice three so-called races of European larch list-
ed. The dealer describes the hirst one as coming [rom the Eastern Alps
at elevations of 3,000 - 4,200 (eet, the second one from the foothills ol

the Lkastern Alps at 1,200 - 2,100 oot elevations.

The third European larch histed 1s [rom the Western Alps at 6,000
loot elevation. The description goes on to intorm the buyer that this
particular larch has a late starting and early terminatung growth, is cold
and wind resistant, and grows tall, straight and very fast. Here we have
a recognition on the part of this seedsman that there are variations with-
i a species, and he has gone to considerable ellort to tell his customers
about them

T'his 1s commendable, and 1t 1s only hoped that 1n years to come,
we can be provided with reliable data on all variations of all species of
plants, 1n order to make the propagator’s job easier and the ultimate
user more satishied and happy
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Norway spruce i1s another interesting i1tem n this particular cata-
log. This catalog desciibes eleven sources ol seed and provides a great
deal of information to help the buyer to decide which one is best for his
use and locality.

This 1s all very good, and a move in the right direction because, as
ot today, there 1s no exact way ol determining racial origin of a plant
on the basis of seeds or young seedlings.

The purchaser ol sced or stock must depend chietly on the certitica-
tion of the collector or deale:. -*

Another interesting subject regarding seed, the seedling and the
adult plant has to do with variations in seed size, seedling development,
stem torm and general structure ol plants growing in the same area kor
example, two plants ol the same species and similar age growing side by
side may show considerable ditference in the size and weight of the seed
they produce. Sceds [rom the same tree may vary a great deal ‘T'herc
may also be considerable variation in resistance to rust, mildew, nsect
damage, etc.

Some ol these variations may have to do with resistance to lrost
damage. There 1s very httle experimental data to support it, but ob-
servations seem to indicate that this 1s true.

Suftfice to say that in regard (o plants ot the same speces growing
together 1n the same area, it 1s important that even here the seedsman
pick his seed plants and gather seed only from individual plants having
the most desirable characteristics ot branching, toliage, giowth, resist-
ance to {rost, drought, insect and disease.

How many ol us have taken a bundle of tags and gone out to a
nursery block or to a scion block or a group ot plants anywhere to tag
plants that show superior attributes regarding good foliage color, good

growth form, beautiful flowering habits, heavy fruiting of large individ-
ual fruits and lor other desirable characteristics. I can recall such

things as a shrub having heavy leal mildew, and its next door neighbor
having little or none at all; the caragana bush that is completely de-
foliated by blister beetles, and its immediate neighbor untouched by the
beetle.

At this point, we may start to ask some questions as to “why.” Just
why 1s 1t that the plant grown from seeds ot the same species growing at
opposite ends of 1ts range are so difterent in respect to hardiness Why
1s it that we cannot take white pine seed from Illinois, [or example, and
expect the seedlings to be hardy in Northern Minnesota? Why can’t we
take seed of Siberian elm from i1ts southern most range mm Southern
China and expect the seedling to be hardy in the northern portion of
its range — Northern Siberia?

This brings us quite naturally into the physical and chemical make-
up ol seed.

A seed is « rudimentary plant ov ciibryo — a young plant. 1t 1s
composed of seed-leaves, a bud, a stem and roots. It 1s a plant in minia-
ture.

Usually associated with this embryonic plant is some stored food
and a protective coating.
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From the standpoint of handling seed, three types should be con-
sidered. First, there is the true seed which can be readily extracted
trom dry truits or cones. This includes most conifers, the pod bearing
plants such as locust, and the capsule producing plants such as the pop-
lar.

'Second, we have the dry lruits such as the nuts of oak and chestnut
and the fruits ot maple and elm.

And third, we have the fleshy lruits such as honeysuckle, plum, wal-
nut, mulberry and apple. These seeds can be used without cleaning,
altho, in most cases, the tleshy portions are removed to leave the inner
seed lor easier handling.

None of these seeds can be used to propagate new plants, ol course,
until they are ripe. As the seed ripens on the plant, a series of physical
and chemical changes take place. These changes, especially the chemi-
cal changes, are very complicated and little understood. Fortunately,

the chemical changes are usually accompanied by readily observed physi-
cal changes such as changes in color, taste, odor and texture. Thus, un-

ripe seed that is green, dry, sour and bitter becomes yellow or reddish,
juicy, sweet and many umes edible.

Other seed such as those dispersed by the wind change from green
to tan or brown; the seed coat bcomes darker and harder, and the meat
ol the seed becomes less milky and more firm. The seed is then fully
developed.

To the layman or the inexperienced, one could now assume that
this tully developed ripe seed 1s ready and able to germinate. How-
ever, this 1s not necessarily true. A substantial majority of seed will not
cerminate immediately, even tho the conditions may seem ideal.

Belore germination can take place, two conditions are necessary.
First — "T'he seed must be ready to germinate.
Second — The external factors must be favorable.

Some ripe seeds will germinate and grow at any time, providing
these two conditions are provided. They are not many in number of
species, but do include some of the legumes, some species ot alder, some
of the poplar, willow, and even some of the pine, as well as others.

In the cooler regions of the world, however, most of our seeds be-
come dormant immediately alter they become tully developed and ripe.
This 1s especially true of those that ripen 1n the fall of the year.

In order to survive, all living creatures must adapt themselves to
their environment. With winter and killing cold weather coming on 1n
late fall, it certainly 1s not to the best interest of a species of tree or
shrub to permit its seed to germinate soon alter it falls to the ground.

What would happen il seeds did not go dormant. The young
plants, sprouting [rom the germinating seed, would succumb to frost,
and there would be no progeny.

Seed ol willow, poplar, some elm, and others are fully developed
and become ripe early enough in the season so that they have ample
time to germinate and develop into a fully mature seedling before the
first frost, so we have no problem here.
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In this business of plants adapting themselves to their environment,
there also are degrees of adaptability, Coming back to white pine we
can illustrate this degree of adaptability. It 1sn’t necessary for white
pine seed produced {rom a native white pine tree in lllinois to go dor-
mant for so long a period ol uime as a white pmme seed produced In
northern Minnesota.

Why? Because the winter is ot shorter duration m Ilmois and, n
this case, the white pine has adapted 1tselt to the shorter winter, and
thus a shorter dormancy period for the seed.

11 a Minnesota white pine seed and an lllinois white pine seed
were sown side by side 1n the lorest litter ol northern Minnesota, the

Illimois seed would probably die, because it would germinate during the
first intermittent warm spell of the spring. The Minnesota seed would
wait and not permit germination until later on when the weather be-
came lavorable lor seedling survival.

A litele later on, 1 want to go one step turther and consider the
plant that may be produced by these seeds ol northern and southern
sources, but betore we get into that, let's explore this business ol seed
dormancy a little further.

As we stated earlier, seed dormancy 1s common, and frequently
very umportant in the survival of the species. It 13 most common In
northern climates and is very closelv related to the climate ol the area
where the species in question 1s native. Generally speaking, seed ol the
same species from southern portions ol 1ts range may, and usually do,
have a shorter period of dormancy as already illustrated 1n the case ol
the white pine seed. During this period ot dormancy, the phenomena
of what we call “after-ripening’ takes place. “After-ripening” is a

process largely ol chemical change in the seed. Conditions of proper
temperature and moisture must prevail in order that aiter-ripening pro-

oresses satistactorily.

There are variations hete too. Some seed require a period ol warm
temperatures, followed by a period ol cold temperatures, before 1ts alter-
ripening processes are completed and the seed permitted to germinate.
In addition to this, some seeds may have an mmpervious seed coat which
prevents moisture {rom entering the mner portion of the seed. 'There
are many other complicated combinations of conditions that are neces-
sary before the seed in question will germunate at the wanted time. or,
for that matter, germinate at all. For example, no one has satisfactorily
solved the seed dormancy problem and the conditions that are necessary
to bring about germination ot Basswood seed. Let us consider, how-
ever, the most common and most easily overcome ol seed dormancy prob-
lems. Once we have discussed these more complicated aspects ol dor-
mancy, after-ripening and germunation can be reviewed

One of our most common problems ol dormancy and alter-ripening
1s found with most of our northern conifers. Many other plants have
much the same problem. Essentially, we can say that after-ripening
takes place during a period of cool temperature and in the presence ol
moisture,

"y
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In nature, this necd 1s satislied by the parent plant dropping the
seed to the ground in the fall, where, 1l it is lucky, it finds a favorable
seed bed. The seed lies dormant until spring when thawing warm
weather arrives. Then, and not until then, the seed germinates. The
concitions, n this case cold temperatutes in late tall and winter, along
with moisture m the sced bed provided by fall rams and winter snows
— have been met

Now, 1t we, as nurserymen and propagators, do not or cannot seed
in the [all but for some reason find it necessary to make our seeding 1n
the spring, these conditions ol temperatures and moisture must be sup-
plied artilically. In this business, we call that “stratilication”™ Thuis
1s a tricky business, however. It is relatively easy to provide these con-
ditions, but the degree ol temperature, the amount ol moisture, the
media in which we stratily, and the length of time required befote al-
ter-ripening 1s completed is a big question and a major headache.

Now, seed source comes into the picture again. Unless we know
the source ol our seed, we cannot possibly know how long a period of
time the seed will lie dormant in stratilication betore the after-ripening
process 1s complete, and the seed i1s ready to sprout

Many ol you, no doubt, have had the experiecnce ol having seed
sprout m stratitication long before vou expected 1t to sprout, and long
before you were ready to use it. This mnay be due to the fact that you
got a batch of seed [rom a source more to the south than vou had anti-
cipated.

In wsing southern sced, therefore, we are running a risk of seed ger-
minating too soon in the spring.

The next consideration is the seedling or plant produced from this
southern sced. Let’s assume we are lucky and successful in producing
a seedling from this seed It grows vigorously all summer and goes into
the fall season. Through generations of growth, the ancestors of this
plant have adapted themselves to southern conditions. Now for the
first time, this one year old seedling [inds himself mn the coider north
country. The growing season may be 25 days shorter, and the first kill-
ing frost comes 15 days earlier than he and his ancestors had adapted
themselves to endure. He 1s not ready for frost. He has not “hardened
oft” as we call 1it. The growth on this plant 1s still soft and succulent.
He suftfers frost damage, freeze-back. He is said to lack in hardiness.
There are other characteristics by which a plant may display a lack of
hardiness during the winter months and during periods of extremely
low temperatures, but this fall period, with the early killing ([rosts, is
one of the most critical periods of all What happens in the fall that
cause us to say that a plant lacks hardiness? It is rather a simple story.

At this particular tume ot year, a plant lacking in hardiness, a south-

erner, continues to grow. The tissue remains soft. Plant cells remain
filled with cell tluid. The first heavy frost freezes this [luid; the fluid

expands as does lrozen water in a bottle, and the plant cell is ruptured
as is the glass bottle when it 1s full of water and [rozen.

In contrast to this, a hardy plant of the same species but of north-
ern parcntage has adapted 1tsell to slowing its growth in the fall, hard-
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aning the tissue, reducing the moisture n the plant cell, and thus 1s ready
for the fall frost. It survives because it is not injured. This adaptabilr-
ty to freezing conditions in the tall is one characteristic of hardiness.
Native seed from your own local native plants are adapted to your con-
ditions  Seed of the same species from more southern sources are not.

There are many other complicated factors regarding the many spe-
cies of seeds and plants which I do not have time to discuss today. Sul-
fice to say at this time, almost cvery species of seed has its own peculiari-
ties and characteristics of dormancy, periods of after-ripeming and neces-
sary conditions to bring about germination at the wanted time.

For the successtul propagator, these characteristics and treatments
must be tamiliar to him

I once produced some plants of Norway spruce of central Indiana
seed source The after-ripening period required was several weeks short-
er than that of Norway spruce seed from old trees in southeastern Min-
nesota By growing them in a protected spot, using a minimum of
nitrogen fertilizer, and eliminating irrigation in late summer on the
droughty sand site, we were able to bring them thru as four year old
transplants. It’s riskv. We shipped them back to their home state for
planting.

We once produced American elm from southeastern Minnesota seed
and planted some of the stock in northwestern Minnesota. It proved to
lack in hardiness and killed back in varying degrees every year, largely
because of early fall frost damage For plantings in northwestern Min-
nesota, we now advocate the harvest of northwestern Minnesota seed.
Thesa are common but tvpical examples.

And now to get back to the original question. “Will seed {rom
northern plants produce plants hardier than those trom southern re-
gions?” The answer is, ol course, “Yes.”

The hazards encountered everyday by every propagator are too
numerous anyhow, without asking for more trouble, especially those
troubles that we can avoid I think 1t is of prime interest to all of us
in this business to insist that seed sources be made known to us, and
further, that we use only those seeds that will produce the finest stock,
perfectly hardy in the area where they are to be ultimately used, and
adapted to the conditions they will find there

o 5 5 & ¥ &

MODERATOR STEAVENSON: Very fine, Thor.
Who has a question for Thor Bergh?

MR. BEN DAVIS: We have quite a problem with our seed in that
we get 1t in the fall, clean it, put it in cold storage for stratification and
they sprout somctime before the weather 1s favorable for planting.

MR. BERGH: Well, I suggest that the way to solve that problem
15 to stratity your seed at difterent times ol the year. Eventually you
will find what the satisfactory time of stratification 1s. It may be 90
days, or it may be 120 You won’t know until you actually try 1t out,
It may be that you could seed them in the fall and then you wouldn’t
have to worry about them.
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Your experiment station in our own state may also have mflorma-
tion that will help you

MR. DAVIS: Well, sometimes we have had things sprout as quick-
Iy as 30 days alter we had stratilied them. We don’t know how to pre-
vent it. 1f we could store them dry, it would solve our problem. You
can’t let pear seed dry out, as I understand.

MODERATOR STEAVENSON: Do you have a 32 degree stor-
ager

MR. DAVIS: No, not too close to 32 degrees. We have cold stor-
age in which we strauly our seed but we also keep bare root stock there,
too, and 1t usually runs about 35 to 40 degrees.

MODERATOR STEAVENSON: If you can get some temperature
pretty close to freezing when you sce evidences ol sprouting, you could
put your seed n at that temperature and hold it almost indefinitely.

MR. DAVIS: I might add, last year we tried putting some 1n quick
Ireeze, and we cdidn’t get one single seed to come oul.

MR. DAVIS: That quick freeze thing worked on Rosa multiflora
and we thought it might work on Pieris, although it didn’t

MR. HOOGENDOORN: What is wrong with seed when all of it
doesn’t sprout the same year> Some magnolias will come up the first
year and you may even find some coming up the third year. You also
will find that some of the seced of Juniperus virginiana will come up
the lirst year and some the sccond. What happened there?

MR. BERGH: 1T haven’t had much experience with magnolia but
there are some seeds that may have a protective coating on them, and
the degree of thickness ol that coating may vary with the seed. As a
result you may have seeds coming up the first year and you may have
some seeds coming the second year In the case of Juniperus virginiana,
one ol the things that we do Lo assure germination ol the seed, after fall
sceding 1s to clean them very thoroughly and get that waxy coat oft the
seed. Not only that, but we have collected the seed early m the fall
before 1t actually became dead ripe and with early fall seeding we have
obtained 100 per cent germination the following spring.

MR HOOGENDOORN: What about magnohar

MODERATOR STEAVENSON: 'Thor, I would like to comment
on Case’s question. Nature doesn’t form these seeds lor the convenience
of the nurserymen but rather she builds them for the preservation of the
plant. For example, a batch of seeds will be sprouting for 20 vears.
This is nature’s way of spreading out the progeny so the species has a
better chance of germinating and reproducing its kind during a [avor-
able season. There are many plants such as holly, cedar, and hawthorn
which react just as you describe. All you can do 1s hope to germinate
the greatest number.

MR. HOOGENDOORN: One way I have tried to overcome it
with Juniperus virginiana 1s to keep it m a bag until the beginning of
August. This 1s then stratified until the spring. By holding 1t over
and stratitying it in August you get all the seed germinating
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MR HANS HESS:- I have a comment to supplement what Case
Hoogendoorn has just brought out. We, like Case and many others,
have had the samec expertence with seed of juniper and ot American
holly, that 1s, partial germination the first year with the bulk of the seed
coming up the second year We have [ound that by holding this seed
over and stratitying it around February or March, that if there 1s a small
amount of germination the lirst season we just lorget about it. When
we sow the seed the [ollowing season we get the bulk ol our germina-
tion the following spring

I would hike to ask one question ol the speaker. Have you had any
experience on the results of bringing northern seed into southern areas?

MR. BERGH: Of course, that 1s thec opposite of bringing south-
ern sced to the north, but I think 1t would be a poor policy to bring any
species too lar south out ol its range. For example, take the case of North-
crn Red pimme. I think possibly 1t would not be advisable to-take plants
ol Norway pine too [ar south out ol 1ts natural range, although there
are places m the south, like Missouri, where some Red pine has been

planted and 1t looks all right. However, as this U.S.D.A. policy states
they feel that you should stay close to the natural range ol the species

that you arec considering.

DR NELSON: May I comment on pear seed germination? I
might say that at Ottawa we don’t keep our pear seed moist. We let 1t
dry out and put in dry storage. The greatest inlluence on the ellective-
ness of stratification on pear seed will be entirely dependent upon the
moisturce content of the stratification medium. There 1s a turther com-
plication here in that there 1s a difference in performance of seed pro-
duced in good seed years and poor seed years, which 1s dependent on
the weather at blossom time. If you have unfavorable weather at blos-
som time you will have to add at least two weeks to the stratitication
period and about 25 per cent moic moisture ‘That sounds like a lot.
Where in one case we use an even weight ol moisture and peat moss we
would have to go to say 120 grams of water to 100 grams ol peat moss
‘under another set ol conditions.

MODERATOR STEAVENSON: Thank you, Stu.

PROF. J. C. McDANIEL (Urbana, Illinois): I have a comment
on the matter of holly seed germination. The technique has not been
worked out completely but 1t sounds promising and I thought worth
mentioning to this convention. In our department socmeone brought
i some trees ol /lex cormuta  He harvested some seed last September
and soaked 1t approximately ten days in a weak solution of household
lye. When the seed was soltened he washed 1t with vinegar, sowed it
outdoors and 1t came up. Ordiarily Ilex cornuta won’t come up lor
nine or ten months at the earhest In this treatment he got unilorm
ocrmination the tirst spring.

MODERATOR STEAVENSON: Thank you., Mac T belicve
Bill Flemer has a question

MR. FLEMER: In answer to Hans Hess' question, I would say as
lar as shade trees are concerned we at Princeton Nurseries like to get
northern seed sources rather than seed sources farther south, {rom New
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Jersey  This giv%%};s, a.much longer digging scason. Ior example, il
we plant sugar Zeamc ~sced Irom Vermont the trees go mto dormancy
about two weceks earlier in the {all and they are sometimes threc weeks
later in coming out into growth again in the spring. This gives us a
much longer time when we can handle the trees in the dormant condi-
tion as compared with seed from locally grown maples. Il we get seed
lrom Tennessee sugar maples the situation 1s disastrous, since they never
stop growing Thev pop out on the lirst warm spell m the spring.
From a nurseryman’s point of view, it is more advantageous 1f you can
do so, to get seeds Irom fturther north than the location ol the nursery.

MR. FRED NISBET: How do vyour customers hke that lor the
next 50 years?

MR. FLEMER: They don’t care because we have to sell all ovel
the country and we can’t very well sell New Jersey sugar maples in Ver-
mont and we certainly don’t want to sell New Jersey sugar maples {rom
Tennessee. The trees ave just as nice but they do have the shorter spurt
erowth 1n a shorter perrod ol time.

MODERATOR STEAVENSON: We have ume lor perhaps onc
more question. 1

MR. HARVLEY GRAY: I wonder il the specaker would make
comment on stratitication n polyethylene bags where the sced has been
moistened and then put into bags at a lavorable temperature.

MR. BERGH: We tried stratitication in polyethvlene bags, as you
say, and we can’t say whether it was good or bad We had {air germina-
tion with some species On some we got no germinauon We felt
that probably straulication with some medium such as we have always
used was a little better in some cascs because ol these coatings on the
seed which may be eaten away by the action ol the acid in the medium
or something of that kind I don’t think I can say as lar as my expert-
ence 1s concerned as to whether or not 1t can be substituted lor the old-
fashioned method of stratification

MODERATOR STEAVENSON: We use polyethylene bags al-
most entirely for stratilication. However, we use a medium with the
seed before putting it in the polvethylene bag. The big advantage 1s
that you don’t have to be waterimg vour box all the time.

MR. GRAY: The reason for that question, Hugh, 1 believe 1t was
in Forestry Planting Notes that this has been cited as a practice fo1
Loblolly pine, which would indicate it was quite a successtul manner ol
treatment I was wondering 1f this might be carried over to other types
of coniterous material.

DR. NELSON. I haven’t had a great deal of experience with coni-
[erous material but with apple, germination 1s reduced to about one-
hall. When we wet the seed itself and set it under high humidity, cool
temperature conditions we got roughly 40 per cent germinauon How-
ever, with peat moss at a one to one peat moss-water mixture belore we
sedaled it up, we had up to 80 to 85 per cent germination.

MODERATOR STEAVENSON: Al Dodge, would vou take just
two minutes to make some remarks®> Al 15 1in charge ol the USD.A,

L)

Plant Introduction ornamental work in the North Central Region.
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MR. A. F. DODGE (Ames, Iowa): Out lots of cedar are quite
small, and T will go along with the use of polyethylene bags with a

moderiate amount of medium with the seed.

MODERATOR STEAVENSON: The last speaker ol the alter-
noon is Mr. Rodney Bailey, Vince Bailey’s nephew, and Gordon Bailey's
son. He has been handling the nursery propagation the last couple ol
vears. We are lortunate that we have Rod here with us to discuss
“Over-Wintering ol Softwood Cuttings under Controlled Temperature,”
which 1T know they have been doing a great deal ol work on. Rodney
Bailey!

Mr. Rodney Bailey presented the discussion on the procedures used
to overwinter soltwood cuttings in a controlled temperature, nuisery

h[(‘)l‘.lg(}.

OVERWINTERING OF SOFTWOOD CUTTINGS UNDER
CONTROLLED TEMPERATURES

VincrNT K. BAILEY

[. V Bailey Nuiseries
Dayton’s Bluff Station
Saint Paul 6, Mimnesota

The present day propagator has been given the knowledge, through
recent research, ol how to root soltwood deciduous cuttings at a low
cost This know-how has been spread by our universities and such or-
camizations as the Plant Propagator’s Socicty  We have all cut our costs
tremendously by adoptimg these ncw methods.

I leel that the propagators work does not stop at putting roots on
a cuttimg. If he can not produce a [mished plant economically, he is
soon in financial trouble in this very competitive world. The transter
ol this rooted cutung into the tield has been a challenge to all ol us.
Many are getting good stands by placing them in bands or pots tor a
time and then transferring them to a held. There are a number ol
variations of this procedure but it is very costly in time and labor.

In order to reduce this high labor cost, we started six or cight years
ago to transler these rooted cuttings directly into the field. We were
well satisfied with the results in all ways The stands were good and
growth was surprisingly vigorous. The storage over winter was in trays
packed in peat. Several years ago we tried storing in polyethylene 1n a
modern refrigerated and humidilied cooler. I give you this background
lor our experience to pomt out our reasons for searching for a better
method of getting the finished plant at low cost.

Following 1s our procedure that we have found to be most economi-
cal for producing quality stock. The plants are allowed to mature na-

turally in the mist beds or the grecnhouse benches. Probably one of the
reasons [or our success with this method 1s the attention we give to Lthe

proper hardening oll of this rooted cutting. In my estimation, nothing
will take the place ol this natural process. The chemical defoliants or
mechanical means ol leal removal reduce the vigor ol the plant to some
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