decp. Germination is usually high; it will vary according to the
damage donc -by the weevils. Scveral kinds of rodents can be very
destructive following seeding; hardware cloth over the seed beds pro-
vides the most eltective control,

The only reported diseasc of small scedlings is collar rot, which
kills scedlings in patches. The discase is soil-borne and can be con-
trolled by re: iing the patches with 114 {luid ounces of formaldehyde
Im two pmts ol water to cach square foot of seed bed. This 15 an
old remedy; some ol the newer [ungicides should also provide a con-
trol of this disease. Additional inlormation can be found in the
WOODY PLANT SEED MANIUAL, Miscellaneous Publication No
6564, U. §. Department of Agriculture.

MODERATOR ROLLER: "Thank you, Roy.

We will go right along with our next topic, which is Vegetative
Propagation ot the Oaks by William Flemer, I1I, Princeton Nurseries,
Princcton, New Jersey.

THE VEGETATIVE PROPAGATION OF QAKS
WiLLniam Frenver 111

Princeton Nursery
Princeton, New J[ersey

The vegetative propagation ol Ouaks i1s one of the little traveled
by-ways ol plant propagation, inlrequently employved and even then
lor only a very few horticultural varictiecs. The reason is that the
oaks are dillicult to propagatc either by layerng or cuttings and if
gralted, which is the most successful method, are so badly stunted by
the process that several years’ culturce are necessary before normal
orowth 1s resumed. It 1s a pity that there are not more successful
mcthods known, for an 1nexpensive, reliable process would be very
valuable for the nursery and lorestry professions. Everybody who
has grown large blocks ol oaks for shade trees has observed the con-
stderable variation which even young trees exhibit. Often standing
side by side mm the nursery row can be seen crooked, stunted speci-
mens and ones which grow with exceptional speed, lorm a straight
trunk and well {furnished head without special attention, and are
saleable long belore the majority of the other trees in the same block.
Similarly vastly superior Lorest types are to be found in the wild. ones
which would be far more prolitable as timber trees if they could be
inexpensively reproduced.  Seed selection from superior parents s
always good practice, but since oaks are wind pollinated and highly
heterozygous as well, this i1s ol Timited value. Another interesting
phenomenon 1s the constant succession of natural hybrids which ap-
pear 1n large seedling populations.  Many of these hybrids have real
horticultural merit.  Outstanding have been a Q. palustris-coccinea
hybrid with superior lall color and a greatly improved branching
habit over the Pin Oak, a phelios x horealis hybrid with leaves like
the Willow Oak but somcwhat larger and with brilliant scarlet fall
color, and a numbecer ot phellos x virgimiana hybrids of superior lorm,
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almost as evergreen as the Live Oak and considerably hardier, group-
ed under the name “Darlington Oak.” The best of these hybrids
would merit naming and mtroduction to the trade if really satisfac-
tory techniques ol vegetative propagation could be developed.

Propagal ron Methods

Pot Gralting. The most reliable method lor the vegetative n-
creasc ol 'Oaks 1s the gralting ol the desired variety upon potted
seedlings of the same species.  An economically acceptable percentage
of “take” can be readily achieved. The method 1s somewhat costly
but by no means prohibitive. However, as mentioned above the
orafted tree which results 1s severely stunted for scveral years, and
onlyv eradually is normal growth resumed. This stunting results both
from the temporarily limited flow of nutrients through the graft
union and from the bonsai eflect of contining the secdling to a pot
for ease and economy in handling during the gralting process.

Small seedlings ol the species desired should be potted up mn the
spring  prior to the season when grafting 1s contemplated. More
vigorous understocks are produced by directly sowing acorns in the
pot through frequent liquid fertilizing to produce a scedling ol sul-
ficicnt caliper to be gralted. A threec inch deep or “rose” pot should
be used for establishing the understocks because 1t will better accom-
modate the rather long tap root ol the normal oak secdling.

The potted seedlings are brought into the greenhouse m Febru-
ary and scions of the past summer’s wood about |2 inches in length
and up to pencil size, depending on the diameter ol the understocks
avatlable, are cut and brought m. The scions are grafted onto the
understocks using a veneer graft, tied with a budding rubber strip,
and the top of the understock 1s cut back to a length a bit shorter
than the scion. The callusing of the union and the ecventual per-
centage ol take are greatly improved by leaving on this large portion
ol the understock’s stem. The gralts can be placed on beds ol peat
under double sash, but comparable stands and greatly reduced prob-
lems [rom lungus attacks can be obtained by sctting the potted grafts
upright on the open bench of a humid greenhouse and covering the
tunions with moist peat. Waxing the union does not sccm to be of
any marked advantage and since 1t mvolves still another operation,
we have dispensed with it at Princeton.  After the gralt has callused
and the scion has started mto active growth (usuallv by mid-March) .
the pots are taken up, the understock is cut oft at the gralt with
shcars making a slanting cut, and the successful grafts are again ser
up m a humid greenhouse but without peat about the unions. After
a week or so of high humidity, ventilation 1s gradually given until
the new scion growth s well hrmiened off. Like Fagus gmitb the
union s very weak lor the [irst scason’s growth. Therelore, whether
the gralts are bedded out or shilted into containers, much loss will
be prevented by staking the grafts with a light 18 inch bamboo cane
lor the first season’s culture. Similarlv the rubber tie should not be
cut until alter the gralt has been staked up. The dead scion can be
removed Irom unsuccesslul gralts and the potted understocks carried
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on an additional season and gralted on the opposite side the tollow-
ing February. Equally successtul grafting can be done in a humid
oreenhouse in late August, using current scason’s scion wood and
cutting back the scion leaves to 14 their former size. However since
this operation occurs at an especially busy point in the soft wood
propagation schedule, most propagators prefer the February-March
Liming.

Ficld Gralting. A number ol Dutch and Belgian nurserymen
practice open ficld gratting ol Beech and Oaks.  In this method the
understocks are [irst lined out and established in field rows. Vigor-
ous scion wood is gathered in early March, cut in 4 inch lengths and
stored, heeled in boxes of peat 1 cold storage. Just as the buds ot
the understock begin to swell in April, the tops are cut oll squarely,
the stubs are split and wedge-gralted with scions cut to a long slender
double-edged point. Understocks are normally larger than the scion.
so special care is taken to match the cambium ol scion and stock on
at least one side ol the gralt union. The graft is tightly tied with
string or raflia and the entire scion and graft union 1s coated with
eralting wax. Since the scedling has an abundant established root
system prior to gralting, splendid growth during the very lirst sum-
mer alter gralting is achieved by this method. However, 1t 1s com-
merciallv practical only under the cool, moist spring conditions ol
the low countries or the British Isles and is decidedly not successiul
in the drying winds and sudden hot spells of our American spring.
It is certainly worth a try in extreme coastal Oregon and DBritish
Columbia, but is out of the question lor most other regions.

Dormant Budding. In an attempt to produce Scarlet Oaks with
better root svstems and to perpetuate superior clones of other species.
a number ol nurserymen, ourselves imcluded, have made eXLenNsIve
experiments with dormant field budding ol Oaks. In large mcasure
they have been unsuccessful, and commercially practical stands have
not been obtained. Both de-wooded and “flat” buds have been used,
budded at two-weck intervals from early July through to early Septem-
ber. The best stand we ever obtained was about 159, budding (.
palustyis on palustris; and phellos, coccnea and borealis on palustiis
have averaged less than that, in order of descending success. The
shields, especially of de-wooded buds, normally unite successfully, but
the bud either dies and drops entirely off prior to the resumption ol
srowth in the spring or else simply does not sprout at the appropriatc
time. I investigated several reports in England on budding oaks, in
one case Q. cocinea splendens on robuy, but even there a 259, stand
was considered good and the cocinea on robur did not make a verv
preposessing tree.  Their somewhat better bud stands may again be
1 {function ol the mild, moist Briush winters and springs.

Understock — Scton Relationships. 1t has been a long accepted
dictum that the two major divisions ol the Oak family should only
be grafted on members ol their own section; ie. White Oaks on White
Oaks and Black on Black. This is all very true and might be {urther
relined to state that only members of a section should be grafted on
their own section 1b a permanent trec s to result.  Thus Quercus
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pontica in England is successtul on Q. robui, a member ol the same
section  (Robur), but is not so on Q. alba, even though both arc
“White Oaks” in the looser sense. Similarly the cvergreen oaks ol
the section [lex are reasonably compatible. But even within a sec-
tion cascs ol marked incompatibility occur. For example Quercus
borealis maxima is decidedly stunted on palustris roots, while 1t 1s
better on coccinea, and coccinea is tairly compatible on palustris
roots. A specimen of Quercus stellata on Q. alba (both members of
the section Prinus) grew satistactorily for many years near Belusville.
Maryland, when it was snapped otl clearly at the gralt union onc
vear during a violent thunder storm. All ol this leads to the con-
clusion that oak grafting should be confined to putting the species
on its own species understock or the hybrid oak on seedlings ol one
of the parent species, preferably on the parent species with the best
and most librous root system, for ease in later transplanting.

Solt Wood Cutiing Propagation. Some work was done at the
Northeast Forestry Experiment Station in New Haven many years ago
attempting to root Oaks from sott wood cuttings. The results were
disappointing {rom a commercial point ol view but at least 1t was
demonstrated that there was variation in the rooting abilitv ol dil-
lerent clones. Quevcus alba was the principal species used.  Morc
recently Hans Hess ol Hess” Nurseries, Wayne, New [erscy, has had
some intriguing results rooting Quercus ro0bwr fastigiata Irom cui-
tings. Hans has kindlv permitted the inclusion of his work i this
paper. The cuttings were made from the current scason’s growth
while it was still in a soft condition in early July. They were treated
with 29, L.B.A. and stuck in an open mist bed with no shade.  Root
ing was about 509, which while not startling is commercially valu-
able since cutting propagation is far cheaper than pot gralung with
all the preparation and handling involved. The rooted cuttings were
stored at about 38° F. and broke dormancy normallv in March. Thc
ocrowth of the cuttings was vigorous, many of them making 10 to 12
inches by the first fall.

Further experiments with solt wood cutuing propagation scem
desirable, using especially desirable clones for cutting wood.  Since
it is evident that there i1s vartation in the abilitv ol various clones to
root from cuttings, it is alwavs possible to stumble upon really superi-
or species or hybrid clones which will also ront with commercially

[casible percentages ol success.
MODERATOR ROLLER: Thank vou. Bill.
Now at this time we are gomg to have tuime for your questions.

MR. DON HILLENMEYLER: This I address to Rov Nordinc.
How long do vou treat vour seeds in the 120 degree water?

MR. NORDINE: "Thirty minutes at the 120 degree temipera-
ture. This 15 an old practice that has been handed down (rom
mouth to mouth. As far as T can remember and {ind out, it 1s not
recorded in the literature. It was an old treatment used tor treating
bulbs lor nematodes and things like that. That s the standard
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treatment and can be used on any ol the seeds for treatment when-
cver we have conmmon msect mjury.

MR. McDANIEL: 1 have a comment on one of the so called
hybrids mentioned as the Darlington Oak. 1 believe the latest opin-
ion is that it actually isn’t a hybrid, at least in the phellos and Vir-
oiniana. Apparently, it is a select type of the southern evergreen oak.
I don’t know ol anv actual hybrid between live oak and members ot
the red oak or black oak to which 1t belongs.

On the weevil treatment, that is one of the standard procedures
with chestnut seedlings in areas where the chestnut weevil occurs.

MR. INGELS: 1 would like a little more explanation on treat-
ing the acorns when you plant them. For instance, were they treated
with arscnate of lead? Would that have any effect on keeping the
rodents away> | did that this last vear and I don’t know.

MR. FLEMER: I would be a litde atraid to soak the acorns 1n
arsenate of lead, but we have found it a very ellective treatment to
control squirrels and [lield mice. We wet the acorns first and then
put them in a box and shake them in regular lead arsenate spray
powder around until they get covered with the white spray powder.
We had a [light ol squirrcls and the woods are littered with dead
squirrels around our secd.  They have to chew through the lead arsc
nate before they can get into the acorns. It is highly elfective.

DR. CHARLES HESS: Bill. do the grafts of oak during the pe-
riod ol adjustment vou mentioned, go on their own roots?

MR. FLEMER: It depends upon how compatible the gralt is.
For instance, 1t is possible to gralt Quercus robus and Quercus alba
and il vou plant it deep, the scion will go on 1ts own roots. Then
you have a perlectlv happy combination, but in our cases ol Quercus
phellos on palustris or some ol those rather compatible combination
or Quercus coccnee on coccinea scedlings, they do not go on their
own roots and it takes some time until you get the graft union
mature enough to permit rapid diffusion of nutrients. They are
quite stunted but only temporarily.

MR. RALPH SHUGERT: You mentioned chestnut leal oak
listed in Rchder for Zone VII. It will be growing in the southern
range of Zone V. | was wondering, Roy, aren’t chestnut leat oaks at
vour Arboretum? It seems like I saw some.

MR. NORDINE: What do vou refer to?

MR. SHUGERT: Castancaelolia.

MR. NORDINELE: No, we do not have this plant.

MR. FORSTER: I believe you can’t give the name chestnut
leaf oak to a group which do have foliage similar to the chestnut.
There are more than several of them, apparently.

MR. FLEMER: 1 would like to recommend, speaking of un-
usual oaks, to the southern members of the Plant Propagators Society
that they try growing the Japancse hve oak, Quercus myrsinaefolic.
This is, to my mind, one of the handsomest ol all evergreen oaks, with
long polished green lcaves. The sced 1s available tor the writing by
the bushel from the Plant Introduction Station just outside of Savan-
nah, Georgia. The pcople down there are quite kind about making
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it available. It forms a large majestic rounded tree at maturity and
has this thick, heavy polished foliage, one ot the most beautiful ever-
creen trees 1 have scen,

MR. HILL: In what zone will 1t grow?

MR. FLEMYEXR: There is a lot at Greenbrier. They have quite
a patch at Norlolk. That is Zone VII or VIII. 1 don’t think it will
take it to the National Arborctum. Do you know, Ray?

MR. RAY BRUSH: I would Iike to make a remark about this.
Capitol University got hold ol it somehow from the South about
cight or ten vears ago. At the present time we have a tree at the
American  Bureau College at Temple in Amhurst. It has gone
through two winters. Although it loses its foliage, it sprouts out the
lollowing spring and grows.

MODERATOR ROLLER: Thank you, gentlemen, for a very
interesting discussion.

The next subject on the program for this alternoon was to have
been Propagation of Kalmia by Means ol Seeds, but John Raven-
stein is on a trek to Europe, so we arc going to make up a little time
right here and call on Jack Hill lor a discussion of Propagaton ol
Juniperus clhinensts i the Greenhouse and Mist Bed.

MR. JOHN B. HILL: I can’t let this opportunity go past alicr
the discussion on oaks. A hvbridist by the name ol Samue]l Hoven-
stein wrote in a spooling way a little poem and concluded with his
theory that oaks were noble and cternal as compared to the wreckage
of man’s transient nature with these words of counsel: “Before the
world goes up i smoke, ladies, get yourscll with oak.”

Now to get into this subject ol the propagation ol the chinensis

(E;IT)UI).

THE PROPAGATION OF JUNIPERUS CHINENSIS

IN GREENHOUSE & MISTBED
Joun B. HiLL

D. Hill Nuvsery Company
Dundec, Illinois

As I approach this group of experienced and knowledgeable prop-
agators, I wish 1t understood that | do so without any burden ol
vanity or overconfidence. The broad subject of propagating the vart-
ous cultivars ol Jwnrperus chinensis is, at once, so broad and wide-
spread in 1ts practical application that I feel it most useful to avoid
[requent relerence to the research ol other workers and, rather, con-
fine my remarks so that they apply to our experiences and observa-
ttons made i Dundee. The published research is readily available
to all.

Hasty examination ol earliest records finds that there 1s reference
to the rooting of Juniperus chinensis by cuttage in the Orient and
England during the 18th century. Very litte 1s said ol the actual
technique and equipment emploved, but the strong inference in these
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