CHAIRMAN STEAVENSON: Thank you for your observation.
They are propagating a lot of ginkgos out there on the West Coast.
Somebody ought to be able to tell us how they are propagating these.

PRESIDENT TEMPLETON: I suppose this is subject to correc-
tion by those .people on the West Coast who are actually doing it.  This
18 my 1mmpression of what they told me. They are grafting ginkgo seed-
lIings 1n containers, usually in January. That isn’t too critical, but they
simply make an inverted cleft gralt above the soil surface and put then
back m the greenhouse. They can also be put out where they can be
covercd with polyethylene or under shade so the scion doesn’t dry up too
rapidly. It is easy to get a high percentage with no trouble at all.

MR VERMEULEN: Have vou tound there 1s any dillerence
the type of tree you get your cuttings lrom? We get ditterent results
from different plants. I was wondering it anybody else did

MR. RALPH ZIMMERMAN (Cincinnati, Ohio): Wce bought
some Autumn Gold from the West Coast and also some ginkgo lrom the
Princeton Nurseries. The Autumn Gold roots real well but the Prince-
ton won't root at all. 1 don’t know why, because we used the same kind
ol cuttings and everything,.

CHAIRMAN STEAVENSON: Thank you, Mr. Zimmerman. Au-
tumn Gold 1s a clone they are working with on the West Coast which
has been developed by the Saratoga Horticultural Foundation. It is
supposed to be a particularly nice male type, with good yellow autumn
foliage and other desirable characteristics. [t 1s available, by the way,
i the West Coast nurseries.

.Our next speaker 1 think 1s well known to all ol vou and to nurs-
erymen and nursery groups over the country. I know he supplies a
good deal ol stock to other nurserymen lor redistribution, and 1t 1s my
particular pleasure to give you Richard Van Heiningen of Van Hein-
ingen Nurserics, Deep River, Connecticut. He will speak on “Winter
Propagation 1n Outside Frames with Electric Cables.” Dick Van Hein-
ingen! J

Mr. Van Heiningen discussed the procedure he uses to root cuttings
in outdoor trames equipped with electric cables. ‘

PROPAGATION IN FRAMES USING ELECTRIC CABLES
FOR BOTTOM HEAT

RicHARD VAN HFININGEN
Van H etningen Nuiseries

Deep River, Connecticut

I would like to give you a hittle history ol our propagation method
50 that you can sce how we soit ol walked mto the clectric cable method
ol propagation

My father, who ran the Evergreen Nursery Company in Wilton,
used frames exclusively ftor the propagation of evergreen cuttings. He
was supplied i the wmmtertime with horse manure, until Bordens and
Sheffield Farms turned Ilrom horses to trucks. When there was no man-
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ure available, they continued to propagate in frames but with nade-
quate bottom heat It was their procedure to make cuttings in the
summertime, starting about July

Now this encompassed all sorts of cvergreen cutuings that are fami-
hhar to you, such as arborvitae, chamaecyparis, taxus, and the junipers.
They had rather good success. 1 think it was to some extent similar to
mist propagation, because when the cuttings were once in the trame
they were kept nearly airtight by bags placed underneath the sash. The
frames were not opened unless it was necessary to syringe them, which
was done on a sunny day as many as three times. Cuttings usually did
not root, however, until the following spring. They callused mcely
before winter, stood still in the winter, and 1n the spring they would
start oil usually with roots first, and top growth later. This technique
ol summer propagation took men away lrom other work that was very
important, and so we tried to do 1t during the winter with some form
of bottom heat, which, as I mentioned betore was with manure. When
that wasn’t available, we tried early spring cuttings in March. When
this was done we got top growth and very little root growth until late
in the season which usually was not good enough to carry the cuttings
over winter.

When I went into business lor mysellf up in Deep River, I started
the same procedure ol making cuttings in the summertime but it was
also difficult for me It took us away from work such as weeding, that
was necessary during July and August. We had to devise some method
of turnishing .bottoin heat. I had been receiving a publication from
the Connecticut Light and Power Company and one issue mentioned
electric cables. 1 know some ol you fellows had used it already, and 1t
had been used on the [loors of chicken houses to keep them warm It
occurred to me this might be an excellent way to heat the sand 1n the
rame, giving us exactly what we wanted.

We Lirst tried one frame. This lirst experience with this cable
heat 1 our frame was very successtul and was very encouraging. We
usc 1t only on Taxus Taxus for the most part 1s not difficult to root,
but we hadn’t had too much success with our summer propagation tech-
niques. We weren’t able to hit 1t ltke my father had been able to do
back m the twenties and thirties. When we did get what might be
termed a 90 to 95 per cent stand, using electric cables, we were ab-
solutely enthused because we felt 1t wasn’t necessary to go to a great ex-
pense to mstall this equipment or to construct a greenhouse. We could
just contmmue with the frames we already had by simply adding this
electric cable to the bottom of the frame,.

The cost of one frame’s operation for this period ot about four
months ran somewhere around lifty dollars and we lelt it as well worth
it because the actual cost per cutting was around .8 ol a cent. We lelt
that was certainly well worth doing. So the lollowing year we went mto
three trames with electricity Now we had about eight frames, but we
put three trames into electricity to check 1t once more. We had an over-
Hlow ol cuttings, so we rented a small greenhouse for a year with no

heat in it other than these electric cables. Again the frame proposition
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was successful but the experience 1mm the greenhouse, although success-
[ul, cost us a tremendous amount ot money. Without heat in the green-
house to aid the electric cables, the electric cables continued to run
even though we had a thermostat controlling the bed tempcrature. The
temperature never got high enough to shut off the juice It was the
constant running ot this very high electricity consuming piece ol equip-
ment that we had that cost the money. As a result we discontinued
that, although the results lrom the propagation were lanly good.

The lollowimg year we went mto eight frames, all equipped with
electric cables This time we had almost complete tailure because we
got an mlestation ot Rlhizoctonia that was devastating. We also changed
our medium m our [rames, but we never did any lumigation. We
either brought 1t in with the cuttings or it had begun to lorm 1n the
frames during the first two years ol use with electric cables  We lost
out ot 120,000 cuttings all but 5,000, and when we planted those 5,000
we lost more sull.  We hadn’t paid any attention to this lungus prob-
lem that we might suddenly get and that was a blow when we lost all
our cuttings that particular year. From that time on, we have thor-
oughly fumigated all our [rames with formaldehyde We have also
tried pouring on Dithane and that has worked satistactorily  We leel,
too, that we have gotten some hormone action lrom this chemical. No
hormone has been isolated from Dithane, vet when 1t breaks down it
aids 1n the rooting. We use Dithane as a thorough cleanup and follow
1t by spraying on Dithane about a week before we stick the cuttings We
have used Vapam as a drench on the walls and sand surlace and that

also seems to work.

Now I mught menuon that we have rooted about cverything n
these frames that we can grow. We have rooted all varieties of Taxus
up to 90 per cent. With jumipers we have great variation in rooting,
anywherc from zero to say 90 per cent, depending on the variety. Ju-
niperus chinensis sargent: we just can’t get to root. Myers columna
we can’t root very well. However, we have had good luck with such
types as the variety that 1s sometimes sold as the Blue Sargent, and eood
luck with Juniperus scopulorum viridifolia, which looks like J. excelsa
stricta but 1t 15 a columnar type and is not subject to the difficulties
you have with J. e. stiicta. The Sargent hemlocks have been rooting
since we listened to Harvey Gray. We do that following his directions
for use of a plastic covered case within the frame. The plastic com-
pletely encircles the medium underncath and over the top We have
had good luck rooting anywhere Ilrom 50 to 75 per cent ol the Saigent
weeping with the cuttings 1n sand, peat and Styrotoam and with the
aid ol two per cent idolebutyric acid. We have rooted some dwarl
hemlock, and some Tswuga canadensis microphyila but not as success-
tully as arborvitac. Some ol the spruces have been rooting rather well,
such as Picea abies n. nidiformis and compacta

We root azaleas too, but not with bottom heat. We put our aza-
lea cuttings in August and enclose them in a plastic case, much like we
do with the Sargent hemlocks. We get very good rooting on such vari-
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eties as Azalea yedocnsis, poukhanensis, one called John Cairns and Aza-
lca y poukhanensis compacla.

We also root rhododendron in an enclosed case within the frame.
This ume we do 1t in October with bottom heat, using the cables We
have had some variation m our results The casier varteties, such as
America, seem to cdo well, but the more ditlicult ones, like R. atrosan-
agumeum, and Mrs. C. §S. Sargent, we haven’t been abie to do too much
with them. We can root them probably as 'well as you can root them
anywhere but we can’t keep them growing. So in frames of this type
[ think we are probably limited to doing just about as well as we can,
which i1s not up to that which you can do in a greenhouse. With Ilex
we have no trouble. Ilex opace and cienata can be rooted fairly easily.

Now the construction of our frame 1s lrom cinder block The high
sicle has four ticers ol block, the low side three. About two rows ol the
blocks are underground. The surface of the sand when it 1s placed m
the [rame comes to about hall way up on the second row. In other
words, it 1s about 12 inches Irom the bottom of the frame which 1s about
eight inches trom the surtace outstde. The surface of our sand i1s about
eight inches down from the outside of the surface. That, we feel, gives
us good msulation from the cold on the outside. When the trame is
completed we st put in a good draimmage bed consisting of threc inches
ol stone, tollowed by an inch of line sand upon which the cable is laid.
Then a four-inch cover ol sand is placed over the cable. Our cables
are all hitched to a main line which in turn has a thermostat which
controls the temperature. We try to keep our heat at about 70 degrees
F, although it varies from 68 to 72°F. It is very close to being ac-
curate and I think cthat is probably as close as you can keep heat under
most conditions with most types of cquipment

We use glass sashes over the frames. Last winter for the f{irst time
we put plastic over the top ol the sashes to help insulate the beds. We
have been alraid to seal all the Irames very tightly since we had tungus

trouble that one time and we felt a little aeration might be good. Be-
cause of this we have not sealed the sashes to the frame itself but rather

have draped the plastic over the sashes. It did keep a good bit of wind
out.

Coming back once more to the cost of operation, you might ask if
this 1sn’t a very expensive mcans ol propagation? Well, I don’t know.
I don’t have an accurate figure on what it costs to propagate in the
oreenhouse. Each of our frames is 180 square feet inside. In Taxus
cuttings we can stick about 15,000 in that area, and with good results
1t costs eight-tenths of a cent per cutting. With poor results, of course,
the price immediately goes up. It costs $12 per month per frame for
that number ol cuttings. In other words, 15,000 cuttings costs $12 a
month for a four-month period. That 1s $48 to root 15,000 cuttings
That can vary, but say the average s $12. Two winters ago we had
very cold weather m January and the thermostat called for heat even
during the day when the sun was out. Because ot the extreme cold,
the cost of electricity ran up to $15.00 or a total of $60.00 for a four-
month period. But let’s remember this, that the cost of construction
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1s very low. To build a 30 by 6 f[oot {rame ol this type, 1t takes 190
blocks at 75 cents a block, which includes the block, the mortar and the
labor of construction which mcans $150 per iframe. Then, ol course,
you must have the usual sash, which are about 312 apiece, or maybe
more now. The wiring 1n the frames themselves, the cable, and the
thermostats will cost $70 per frame. The switchboard, and mcidental-
ly, the size of the switchboard will depend on the number of frames you
have, can be rather expensive. W have 10 frames, each one draws 10
amps, so we needed more than 100 amp service. The next service was
200 amp service, which costs a little better than $200 to install.

Now compare this to the cost of installing heat ol another lorm,
such as steam heat or hot water heat underground 1n frames It would
be necessary to construct a building for the burner and it would be
necessary to put in the pipes which probably would have to be done by
a professional It might add considerably to the cost. Over the years,
however, there is a possibility 1t might be cheaper.

I would like to give you some of the advantages that I feel we have
i the use ol this type of heat I have mentioned one, that is the mitial
low cost of construction and the need for little professional help. You
can do all this yoursell with the exception of possibly the switchboard.
The maintenance cost is low. In f{act, there 1s no maintenance whatso-
ever in this equipment. There 1s no painting, of course, to do except
on the sashes. The excellent results that can be obtained by the use
of cable heat 1s another advantage. The {rames themselves are very con-
venient {or the purposes of changing your medium and for general ac-
cess. You can back a truck up to the frames and empty the frames or
you can bring the sand in, in the same manner. The convenience of ir-
rigation, too, i1s an advantage. We have nstalled irrigation i these
[rames by the use of tobacco nozzles on a pipe which runs lengthwise
over the frame. We cannot only water the frames without opening the
sashes but we can also {fumigate these frames nitially by pourmg the
[ormaldehyde or whatever material we are using through the pipes,
cleaning them very thoroughly and keeping in all the gases. You can
also harden-ott your cuttings very well in frames, once the cuttings are
rooted. When the weather is right the sashes can come off and screens
can go on Your cuttings go out in the open and before you have a
chance to move them they acclimate themselves to the conditions under
which they have to grow.

Here are some of the disadvantages. Snowlall of any great amnount
1S a nuisance because You have to shovel it ofl before it can get into
your frames The inspection of {rames during cold weather is difficult.
It-1s not easy to raise or open the frames. It raises the amount ol heat
necessary to keep them warm and gives the cuttings a cold blast of air
which we feel 1s not advantageous. The growing of rhododendrons is
difficult because once you have them rooted you can’t keep them grow-
ing, simce the air above the sand i1s always very cool and possibly is the
cause of the high cost of heating. I think we are in a very cold area be-
cause we get cold air draining into our frame area. We don’t get sun
probably as long as if we were on the crest ol a hill. Our day is a little
shorter in the winter time and it makes for a long night and a higher
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heat requirement. If you were on top of a hill in a very sunny location
I think you would find the cost dropping considerably, espectally when

you have briglt, sunny days.
I would just like to run over the equipment we have been using.

For a thermostat we use a G.E. Model HSC 5 with a 30-inch capillary
tube which is a very simple thing, costing about $10 It has a cover
on 1t which keep water out. We run our equipment on 220 volts. We
use cables that are 120 lcet long. You can use shorter 60 foot cable,
but you need more outlets over a given area. These thermostats are
rated lor 20 amps We are using lead cable instead ol plastic I would
say this, the plastic cable would last longer in the soil in the sand, but
it 18 2 hard thing to put down. It just doesn’t seem to want to stay put.
The lead cable once it 15 bent and Iaid down, stays in place. If it 1s not
removed too olten for [rame clcaning 1t will last indefinitely. The
lead covering on the Icad cable does crack and that will cause a short
circutt.  We hike the Rockbesto heating cable and 1t costs us seven
cents a foot, which js a special price It usually runs about 13 cents a
loot. |

Now there is one other thing 1 might mention before 1 close and
that i1s that there may be another means of heating with electric heat,
although I have nothing but a very small amount of inlormation on it.
This is an electric ground warming with the help ol wire netting. In
the pictures that are shown 1n this booklet it appears to be a two-inch
mesh chicken wire, but cvidently it 1s not exactly the same because they
claim you must buy this particular wire because the other type won’t
work It is being used in various Dutch nurseries and has the advan-
tage of distributing the heat very evenly throughout the bed without
drying the medium. It operates on 42 volts and therefore 1s harmless,
even though the wires are not insulated. We are now looking into this
posstbility for supplying bottom heat to our cuttings

If there are any questions I will try to answer them.

< E g > % ¥ 0

MR. RADDER: Would you tell us a little about your establish-

mentr

(Editor’s note: Mr. Van Hemingen then reviewed the major pomnts
of his talk by means ol colored slides.)

DR. CHARLES HESS: Dick, did vou ever try to put hardware
cloth over your cables to get-a better distribution of heat or don’t you
think 1t 1s practical enough or beneficiadl enough to warrant the extra
work?

MR. VAN HEININGEN: We have tried it and we didn’t think

it helped too much. We had some drying out although that was owm
own lault. We didn’t have quite enough sand over the top of that
wire and the cuttings got rather close to the cable. We had drying
throughout the entire {rame, and so we decided to discontinue it because
it adds quite a bit to the cost. It would save us, however, [rom having
Lo remove the cable every time we changed the medium  We have done
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that because we are atraid of hiting the cable with the shovel when
they are digging the sand out.

DR. HESS. We are just about ready to install a heating setup at
Purdue. We got ours from a person by the name of Peterson who was
at Cornell from Denmark. He birought this 1dea with him. We used
the Allis-Chalmers transformer to drop the voltage -down from 110 to
around 30 volts Now the saving comes [rom the Iact that you don’t
have the lead-covered cable expense. You can use just plain 10-gauge
fencing wire. The total outlav of lunds are the same but you elimi-
nated the replacement cost of the cables which, as you pointed out, do
crack 1f they are moved around a lot

MR. VAN HEININGEN: It 1s necessary Lo handle the lead-cover-
ed cable when 1t 1s warm. Usually we plug 1t in and bend 1t to what-
ever shape 1t has to be.

PRESIDENT TEMPLETON: On this subject of bare wne clec-
tric heating cable, T might sav that it has beecn used in England lor
many, many vyears. It 1s usually bare, galvanized wire operated at six,
eight or ten volts. It 1»n’t as attracttve as it sounds, because the trans-
lormer 1s quite expensive  Theic is no danger ol shock with the low
voltage wire

As pointed out, it is a heated, single wire. If you are mterested,
it 1s no trouble to get all sorts ol information on 1t Ifrom England.
Write to NIAE in England and they will send you cost tigures on the
installation, dragrams ol installations, as well as electrical consumption
as 1t varies with the temperature during the year. They have all the
data.

MR. LOWENFELS: T am using electric cable in a grecnhousc
and the instruction sheet said to put wire over the lead cable. 1T took
old window screening and put it on over the cable. Have you tried
that, and is there any advantage or disadvantage to its use?

MR. VAN HEININGEN: T just menuoned that I had tried 1t
and 1t would appear to me that there should be an advantage to its use.
However, we had some trouble with drving out simply because we did
not have enough sand cover over the wire screening. I think we should
try 1t again and be sure we have enough sand cover.

DR. STUART NELSON: Seenungly Charlie has found a source
[or a translormer, which has always been the problem. I would like to
ask Charhie 1 he knows what it would cost.

DR. HESS: There are several sizes, depending on how large a bed
vou want to heat. We got the mediumssized one, which 1tuns about $95
for the transformer.

MR A. D. SLAVIN (Elbridge, New York): Actually, we are up
m pretty cold country and what we actually do, without going mto de-
tails, 15 usc one of Hugh Steavenson’s polyethylene houses 1nside ol
which we have electrically heated trays  We use plastic covered cable,
which as has been mentioned 1s tough to tie down. What we do is sim-
ply take a 27 x 4”7, soaked in copper napthanate and stick it at the end
ol cach [frame in this house The cable is tacked down with staples.
We put about an inch of good gritty sand on top of this and then we

136



stretch hardware over this. I a clumsy person digs down in the Irame
he wouldn’t ruin the plastic cable. That cable has now been in over
live years. "It is sull giving us the same response in temperaturc.

The plastic wire has become brittle. T could take it out but you
couldn’t handle it.easily. T chose plastic cable because the wire itsell
docs not reach the temperature that lead cable does, although there 1s
4 Jot more per unit.  Ours s laid n the same tashion as the lecad cable,
but because there are so many more leet per unit, 1t is laid two inches
apart in order to get a better distribution of heat. I don’t think that 1s
necessary, but 1t 1s working all right and it is cheaper than the lead
cable After live years 1t has been pretty well amortuzed  Each unit 1s
25 leet long and four feet wide. We use two sections ol this plastic
cable Each one draws 800 watts for each 100 square feet when we have
the current on. This 1s usually all winter i our countiv. The ther-
mostat used 1s essentially the one that has been described.

[ may say scmething about our results in polyethvlene covered
frames. Under our conditions when winter really sets 1n, the highest
we can get the soil temperature in these frames in the polyethvlene
house, 1s 54 degrees. As a result, we don’t try to heat the unmt any
longer than we have to  That is one reason, and the other recason why
we don’t make Taxus cuttings in August, 1s that we have one ol the
longest growing seasons in the country and our Taxus aren’t hardened up
by this time. We wait until they are hardened up and start taking cut-
tings Now that we have good dormant wood, we pay no attention to
a heel because we can see no dillerence in the rooting between those
that have a heel and those without one We are getting 82 per cent
take on yvews We get 90 to 93 per cent on arborvitae  On [lex crena-
ta, which we propagate later in the winter because 1t doesn't take so
long to root. we get about 100 per cent. On the desirable species ol ju-
niper we average about 30 per cent For that reason we have actually
cone down and rented space in a greenhouse and done our juniper
propagation under the electric heatmg technique that I mentioned

We have kept verv carelul tract of costs because it was one ol the
first plastic houses around our part of the country. The bwilding costs
are amortized over a five-year period. These costs mclude cleaning up
the place, putting the new polyethylene on, the cost of electricity, and
also for the last two vears this ligure includes the cost of cleaning, mak-
ing and placing the cuttings. It costs four and six-tenths cents a cutting.
Don’t ask me how that corresponds with somebody else's cost.  We are
quite happy Incidentally, we have as much as 18 inches ol snow [or a
two-week period 1n the winter, and n the frames we limit the frames to
yew. We put them i and we never look at them agamn in the winter
time. As winter comes on, and we ate through with our open mist
scason, we move the lines into the greenhouse along with the umer. All
during the wimnter we just merely use the must nozzies instead ol manual-
ly watering the cuttings. As spring comes on we will put on the time
when we leel 1t 1s desirable.

Another thing I like particularly with yews is that with this type of
propagation, my experience is that we get no top growth untl there are
roots on the cuttings.
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MR VAN HEININGEN: That is very true. The rames e
very cold except tor the sand, consequently, there is not much top growth
until root lormation has taken place This 1s a very good pomt.

MR. ROLAND DE WILDE: We use hardware cloth over cables
because I lind when we don’t use it the boys cut the cables. 1 uscd
plastic one year and the first thing that happened was that the tempera-
ture was 102 degrees, which nicely cooked everything in the frame. Since
that I have stayed with the lead cables which 1 think are a little more
satislactory

MR. VAN HEININGEN: One advantage with the plastic cable 1s
that 1t 1s longer I think the 220 volt system has 160 leet instead of 120
tor the lead cable and for this reason you can cover a little more area
and distribute your heat more evenly If you use hardware cloth with
lcad cables you can probably get the same distribution. The wattage 1s
the same. I think it 1s 800 watts per cable and that 1s true for the plas-

tic as well

MODERATOR STEAVENSON. Thank you very much, Dick. 1
would like to ask il vou know what your kilowatt hour cost is for your

clectricity?

MR. VAN HEININGEN- Yes, it runs about three and a half
cents. We are on demand mcter and the moie we use the more we 'pay
[ don’t know exactly how they ligure 1t out,

MODERATOR STEAVENSON: We are up against the same
thing. I had a house about 100 [cet long with electric cables and our
clectricity cost is about the same. It was simpler for me to put i hot
water, which [ did because of the cost. However, I can see lor your
{rames where it would be much more convenient to use cables than 1t
would be to use hot water. What is your rate on your lormaldehyde
fumigation?

MR VAN HEININGEN: The tormaldehyde 1s a two per cent
solution. It is used at the rate ol thrce gallons in 150 gallons, or 147
oallons ol water, and three gallons ol formaldehyde. That is a two per
cent solution 1f my figures are correct, and we use 150 gallons per Iramc.
That 1s an awlul lot of liquid but with the irrigation system 1t works
[inc.  'We put it through the pump [rom a barrel and it i1s a simple mat-
ter to do all the frames at one time

MR. RADDER: How long, Dick, do you wait belore you stick
cuttings? ¥

MR. VAN HEININGEN: We have to wait two weeks and if we
smell formaldehyde we wait longer. If we haven’t got time to wait we
will use Dithane, because you only have to wait seven days lor that.
Vapam s even quicker, but if you us formaldehyde you have to wait at
lcast two weeks and vou can smell 1t il 1t 1s there

MODERATOR STEAVENSON: Do you cover your frame with
sash after you put tormaldehyde on?

MR VAN HEININGEN: Our irrigation is inside the frame The
sashes are put on the [rames alter application.  After two weeks we open
it up and atr 1t out.
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DR. CHARLES HESS: Just one comment, on why we are pcrson-
ally ntersted in low voltage heating. 'We do on occasion like to run
heating cables in our mist beds even in the summertime and particularly
it you are i a cold area, or have a cool summer, as we did have this
year It you have ever had lcad heating cables with a few cracks, under
mist, you can really get set on vour ear. That 1s why we want to try
out this low voltage 1dea to see il we can’t overcome this hazard.

MR. VAN HEININGEN: We had trouble with one of our cables
last winter and you couldn’t even take a plant out to check it without

eetting a shock.

MR. RALPH SHUGERT (Neosho, Missouri): There is a ques-
tion relative to what temperature you keep your frames?

MR. VAN HEININGEN: About 70 degrees We keep 1t at 70
degrees for everything.

MR. A D.SLAVIN: We can’t maintain the temperature at 74, but
it hasn’t been any great disadvantage in our experience You arc only
eoing to get one crop over the winter and you can save some monev in
two ways. One is to take your Taxus cuttings and get them callused
Under our temperature condition, they will callus up pretty well n six
or seven weeks. After that for the rest of the winter you might as well
turn off the heat. In our case we would turn it on about the 20th ol
March. In other words, we could have six lull weeks with the current
oll on Taxus, and I think we are going to for arborvitac also. 1t s a
waste of time to put them n before Washington’s Birthday. You get
no hetter results with December, January and early February placement
under these conditions In the frames that we are gomg to use lor
irborvitae, the current doesn’t have to be turned on until that time Ol
course, it won’t work for juniper.

MR. VAN HEININGEN- DMay I [ollow that through [or a mo-
ment? We had a [aulty thermostat on one occasion and when I opened
this [rame up the temperature was actually 90 degrces You can get 1t
up there il you keep the heat on

We don’t stick all our cuttings at the same ume. We do that for
lwo reasons, 1e, It 1Sn’t necessary, and 1t 15 a saving il you don’t run vour
frames all the time. We stick juniper cuttings in November We stick
our hemlock cuttings earlier 1f we can do 1t, in October These are
already rooted by the first of the year, and we can actually take those
out and store them. We did this last winter and put in another crop,
because we can’t keep the temperature up there Taxus cuttings we do
not bother with untl after the first of the year unless we have bad
weather before and we have nothing else to do  Arborvitae are the very
last thing we take and they will root in a matter of a month. Taxus
will take anywhere [rom ftour to six weeks to start making roots Our
men can work all winter long because the heat can be kept up to 70 de-
grees.

MR. SLAVIN: Another thing T would like to mention, except for
the matter ol satety and cost ol installation I don’t think 1t makes a darn
bit of difference what type ol heating you use 1 am not an e¢lectrical
engineer, but are going to get so many thermal units out of every

139



watt  There is probably nothing that can be mcasured more accurate-
ly in transferring one type ol encrgy to another than electricity. The
two most imoprtant points 1s the salety factor and the cost ol 1nstalla-
tion. If you put the watts in, you will get the watts out, providing you
have a well-designed electrical unit or some other type of system

Incidentally, when we go to lhames we can kecp a higher tempera-
ture than 1in the greenhouse because we have less air to heat.

MR. HARVEY GRAY: Have you time lor two questions? One,
what depth do vou place your thermal tube to give you most elticient
control of your heat’

Number 2, in your use of a two per cent lormaldehyde solution, do
you make this application prior to the placement ol vour [resh medium
or after the medium has been put i place?

MR. VAN HEININGEN- To answer your [irst question, the cap-
Ulary tube 1s placed about one nch above the wire and we place 1t cross-
wire over the wire so that it 1s directly above the cable. We have found
by experience you get a closet temperature by having part of the tube
over part ol the cable.

To answer your second question, we clean the frame completely, add
the new medium, and then we put on the lormaldehyde so that we treat
the Iresh sand as well as the walls and the base ol the frame.

MR. SLAVIN: We put our tube about two and a halt inches be-
low the surlace, which means the tubes are three to three and a hall
imches above the wire. My idea 1s to put the tube about where the
base ol the average cutting would be located, or within an inch.

MODERATOR STEAVENSON: Thank vou, gentlemen. We
have time for two move questions.

MR. AART VUYK (Indiana, Penn.): Dick, do you have an trou-
ble with the cables when you change the sand?

MR VAN HEININGEN: That 1s one ol the good reasons for
having 1t covered with a wire of some soit to protect it. We always pull
the wire out atter we are through.

MR. WELLS- Hugh, I just wanted to make a couple of comments
regarding the use of these plastic cables and about arborvitae cuttings.
We have used two kinds of plastic cable. Onc 1s a stuffer, single wire
made by a company in Chicago, which comes in long lengths and which
has been quite saustactory The other 1s a much more tlexible type ol
plastic-covered cable made by Cox and Company in New York. That
comes in 120 foot lengths only and also works well

The cost ol using these cables to heat a frame made up of 10 stand-
ard sash, using the current {from a power source which cuts off from 4-00
o'clock in the alterncon untl 11-00 o’clock at nmight was $25 a month.

Now in regard to the arborvitac, we have rooted a number of thesc
varieties successlully in this {ollowing manner. Make the cuttings about
the middle of February, treat them with hormones, pack them in deep
[lats 1n moist sphagnum moss and put them in the cellar where the tem-
perature 1s 55 or 60 degrees. Place a couple of clectric lights in there
so they have a hittle light durmg the day and leave them there for six
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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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