1s going to speak to us today on the genus Pyracantha. Incidentally, 1t
he can straighten out this group ol plants so we all know what we are
talking about, he should be a candidate tor the Colman Award for the
next Len years

Without [urther ado, 1 present Francis de Vos.
Mr. Francis de Vos presented his paper. (Applausce)

CULTIVATED FIRETHORNS
FraNcis DE Vos
Assistant Dunector
U.S National Avboretwm
Waslington, D C

Firethorns are by all odds the most colorful shrubs m the autumn
landscape of the southeastern states  Briefly challenged by the autumn-
al loliage ol a myriad ol deciduous shrubs and trees, they outlast their
competitors and remain the cheeriest plant in the drab landscape of
carly winter. Today, I shall review with you the landscape merits of
the various species and varieties and show you color slides ol many of
them.

The genus Pyracaniha 15 closely related to such genera as Coton-
easter, Crataegus and Mespilus. and has been assigned at difterent times
to one or the other ot these genera  The genus is also closely related
to Osteomeles, with which 1t has been hybridized to produce the mono-
typic bigeneric genus Pyracomeles vilmorine  (Pyracantha crenatoserrata
X Osteomeles subrotunda) . Despite the closeness ol the genus Pyracan-
tha to its related genera we have the most difficulty 1in determining the
truc 1denuty ol specimens at the species and culuvar level.

Let us take a closer look at the six species of Pyracantha that are 1n
cultivation 1n this country to sce how the typical lorms dilter [rom one
another.

Pyracantha angustifolia 1s native to China and 1s perhaps the most
tender ol the species. The tomentose condition of the under surtace ot
its leaves and ot its calyces clearly set this species apart trom the other
species, which are essenually glabrous Typically a broad-spreading
shrub reaching a height ol 10 to 12 1t 1t does, on occaston produce some
prostrate branches. Its fruit are orange-yellow and tlattened on the
ends

Pyiacantha atalantioides (P gibbsi), also native to China, makes a
very strong upright-growing shrub 15 to 20 tt m height. This species
15 [requently relerred to as the Gibbs tirethorn (P. gibbst), because it
was named after the Hon. Vicary Gibbs, in whose garden in England
there was a magnificent specimen  Later nomenclatural studies, how-
cver, revealed that P. atalantioides was the first name to this species and
should take precedence over P gibbs:. The most distinguishing fea-
tures of this speies are its leaves which are larger than those of other
species, ranging up to 3 in. in length, and the long-lasting quality of its
fruits. The bright-red fruits are said to stay in good condition until
late winter.

32



Pyracantha crenato-serrvata (P. yunnanensis) 1s closely related to P.
atalantioides and can best be distinguished from 1t on the basis ol leal
differences. The leaves of P. crenato-serrata are widest above the middle,
toothed, and green beneath, whereas the leaves ol P. atalantioides are
widest at or below the middle, usually entire, and slightly glaucous be-
neath. P. crenato-serrata is native to Yunnan Province, China, and was
introduced into France in 1906. It is said to retain its red fruits well
INto spring.

Pyracantha crenulata is native to the temperate regions of the Hi-
malayas. Although it 1s probably more closely allied to P. coccinea,
from which it differs by its glabrous instead of pubescent corymbs, it
may more {requently be confused with P. crenato-serrata 1t dillers
irom the latter in that its leaves are less rounded at the apex. The
fruit of this species range from orange-red in the species to yellow in the
variety P. crenulata flava.

Pyracantha coccinea, especially the hardy upright form P. coccinea
lalandi, is the most widely grown of the species. It 1s native to southern
Europe and Asia Minor and makes a typically broad-spreading shrub
up to about 20 {t. in height. It can be distinguished from P. angusti-
folia in that its leaves are only slightly pubescent beneath. The fruits
of the species are bright red and those of the more popular P. coccinea
laland: are orange-red.

Pyracantha kordzumu (P. formosana) 1s the most widely grown spe-
cies in the southeastern states. Since this Formosan species 1s precarious-
ly hardy in Washington, D.C,, it is not usually found in northern gar-
dens. The bright-red fruits of this species are borne in great prolusion
and last until early spring if left unmolested by birds. It can be dis-
tinguished {rom P. crenato-serrata by its entire leaves and from P. ata-
lantioides by its smaller leaves which are green beneath

Although the species seem to be reasonably distinct, 1t 1s ditficult
and frequently impossible to determine the true identity ol specimens
ecrowing in our gardens. ‘There are three reasons lor this: (1) Plants
raised from seeds of open-pollinated flowers are variable in toliage and
habit, and seeds from red-fruiting varieties often give rise to yellow-or
orange-fruiting forms; (2) since the chromosome number 1s probably
the same for all species, seeds collected trom plants growing in collec-
tions containing more than one species are likely to give rise to inter-
specific hybrids that are intermediate to both parents in many ol their
characters; (3) the color and size of fruits can differ markedly when
the plants are grown under various cultural and hght conditions.

In evaluating [irethorns for landscape use as specimen shrubs, for
espaliering, or for hedges, one should consider the following factors in
addition to the aesthetic qualities of their fruit and foliage:

(1) Hardiness. For many years P coccinea laland: has been the
standard for all supposedly cold-hardy firethorns. MNore recent-
ly other hardy varieties such as ‘Kasan’ and ‘Royali’ have been
offered by the nursery trade.

(2) Resistance to Fire blight. This ever-threatening disease of most
rosaceous plants can raise havoc with firethorns. The hybrid
P. ‘Oxford’ (P. angustifolia x P. crenato-serrata) 1s sald to be
very resistant.
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(83) Lasting qualities of the fnut. Many varieties retain their fruits
(it the birds leave them alone) unul Christmas time The va-
riettes ‘Kasan’ and ‘Victory' are reported to retamn their lruits
into late winter

It 1s not possible at this tme to cvaluate lully the dilferent varieties
separately lor use on a country-wide basis, because test collections have
not been established in the various climatic regions across the country.
Information. 1s, however, accumulating as individuals and nurserymen
try the newer varictics in their particular areas. 1 shall now describe
some ol the varieties and comment on those on which I could find

specific information.
l. Pyiacantha angustifolia
a) Fruit color-orange-yellow to red, b) Hardiness zone-3, ¢) most
easily distinguished spccics because ol its tomentose leaves.
Plants apparently not available i this country.
2 Pyracantha atalantioides (P ¢ibbst, P. discolor)
a) Fruitred, b) Zone 6, ¢) Upright growing species with large
leaves and Iruits which persist mto late winter.
8. Pyracantha atalantioides ‘Bakery
a) Fruitred, b) Zone 6, ¢) No description available, but hsted
as available from nurseries 1in the Plant Buyer’s Guide.
4. Pyracantha atalantiordes Dells
a) Fruitred, b) Zone 8, ¢) Similar to P. koidzum:, but with
large and better distributed truats.
h  Pyracantha atalantioirdes ‘Cal Poly’
a) Fruit-red, b) Zone 8, ¢) Said to have showy pink flowers. Vig-
OTOLS.
6. Pyracantha coccinca
a) Fruitred, b) Zonc 6, ¢) Most widely grown species in the
northern states espectally its hardy lorm laland:
Pyracantha coccinea aurea
a) Fruityellow, by Zone 6, ¢) Yellow lruiung lorm ol coccinea
8. Pyracantha coccimea "Kasan’
a) Fruit-orange-red, b) Zone 3, ¢) Hardier and supposedly a
heavicr [ruiter than P cocecinea laland..
9. Pyracantha coccinea lalandi
a) Fruit-orange-red, b) Zone 4, ¢) Most widely planted hrethorn
in the northern states but will probably be replaced by "Ka-
san.’
10. Pyracantha cocanea laland: “Monrovia’
a) Fruit-orange, b) Zonc 5, ¢) Has long arching branches and
glossy lolhage.
11.  Pyracantha coccinea laland: "Royalv
a) Fruitred, b) Zone 4, ¢) Mistributed by M. G. Coplen ol Rock
Creek Nurseries, Rockville, Md
12 Pyiracantha coccinea lalandr "Thornless
a) Fruit-orange, b) Zone 4, ¢) Thornless variety ol laland:.
13.  Pyracantha coccinea I'ndleyana
a) Fruit-orange, b), Zone 6, ¢) Seedling of P. coccinea with
spreading habit and hight green leaves Distributed by Lind-
ley Nurseries, Greensboro, North Carolina
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Pyracantha coccinea pavciflora

' a) Fruit-unknown, b) Zone 4, ¢) Low growing, spreading lorm.
Sparse fruiting

Pyracantha crenato-seriata (P yunnanensis)

a) Fruitred, b) Zonc 7, ¢) Matures its fruit later i fall than
other species and retains them m good condition until early
spring.

Pyracantha crenato-serrata ‘Grabery

a) Fruitred, b) Zone 7, ¢) Produces very large fruits i great

clusters. Very popular 1n the Nortolk, Virginia area.
Pyiracantha crenato-serrata macrocaipa

a) Fruit-unknown, b) Zone unknown, ¢) No information avall-
able.

Pyracantha crenato~seirata prostrata

1) Fruit-unknown, b) Zonc unknown, c¢) No inlormauon avail-
ible

Pyracantha crenaio-senata ‘Rosedale’

a) Fruitred, b) Zonc 7, ¢) Equally as showy as ‘Graberr with

smaller but glossier {ruits and m somewhat looser clusters.
Pyracantha crenato-sevrala yunnanensis

a) Fruit-unknown, b) Zone unknown, ¢) No mtormation avail-

able.
Pyiacantha crenulata

a) Frurtorange-red, b) Zone 6, ¢) Small-leaved species with

lustrous small [rnats
Pyracantha crenwulata 'Crimson Tide’

a) Fruitred, b) Zone 6, ¢) No description available, but lsted

a5 available lrom nurseries 1n Plant Buyer's Guide.
Pyracantha crenulata flava

a) Fruityellow, b) Zone 6, ¢) Bears an abundance ol small

olossy vellow fruits.
Pyracantha crenulala kansuensis

1) Fruit-orange-red, b) Zone 6, ¢) Strong, upright growing shrub
bearing an abundance ol glossy orange-red ftruits. Foliage
small.

Pyracantha crenulala rogersiana  (P. ¢. awrantiaca)

a) Fruit-reddish-orange, b) Zone 0, ¢) The varieties of Pyra-
cantha rogersiana ol some authors are probably the same en-
tities that are listed under the same varietal names under
Pyracantha cienulata, e.g. P. ¢. flava 1s probably the same as
P. rogerstana [lava,

Pyyacantha cienulata rogersiana angustifolia
a) Fruit-unknown, b) Zone 6

Pyracantha cienulata arantiaca
a) Fruit-reddish-orange, b) Zone 6
Pyracantha crenulata rogersiana flava
a) Fruityellow, b) Zone 6
Pyracantha crenulata taliensis

a) Fruityellow, b) Zone 6, ¢) Produces shining yellow fruits
which drop mn late tall.
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Pyracantha Duvali |
a) Fruitred, b) Zone 5, ¢) Hybrid between P. koirdzumi x P.

crenato-serrata. It 1s said that birds will not eat the lruit.
Pyracantha ‘Ingleside Crimson’

a) Fruitred, b) Zone unknown, c) Seedling selection. Bears
profuse clusters of large red berries  Distributed by Inglesidc
Farm Nurs, Oak Grove, Virginia.

Pyracantha koirdzumi (P formosana)

a) Fruit-orange-red, b) Zone 7, ¢) Most widely grown species 1n

the southeastern states.
Pyracantha koidzum: ‘Eddie’s Coral’

a) Fruit-unknown, b) unknown, Zone, ¢) No description avail-
able, but listed as available [rom nurseries 1in Plant Buyer’s
Guide.

Pyracantha koidzuini “Government Red’

a) Fruitred, b) Zone 8, c¢) Fruits color in early fall  Onc nurs-

ery catalog states that 1t is hardy in Zone 5.
Pyracantha koirdzum: "Low Dense’

a) Fruit-orangered, b) Zone unknown ¢) Low densc seedling
form ot P. koidzum:, practically thornless. New growth cov-
ers [ruit. Killed back to ground at the Arboretum in winter

of 1958.

Pyracantha koirdzume: "Pannosa’
a) Fruit-unknown, b) Zone unknown, ¢) No description avail-

able, but listed as available trom nurseries in Plant Buver's
Guide.
Pyracantha koidzumi "Red Berry’

a) Fruit-red, b) Zone unknown, ¢) No description available, but

listed as available from nurseries in Plant Buyer's Guide
Pyracantha kordzum: ‘San Jose’

a) Fruitred, b) Zone 7, ¢) Reported to bear the largest fruits—

up to %" 1n enormous clusters.
Pyracantha koirdziwom: ‘Santa Cruz’
a) Fruitred, b) Zone 8, ¢) No descripuon avatlable, but listed
as available from nurseries in Plant Buyer’'s Guide.
Pyracantha koidzum: ‘Santa Cruz’ prostrata
a) Fruit-red, b) Zone 8, ¢) Prostrate growing habit
Pyracantha kordzum: "Sensation

a) Fruitred, b) Zone 5, ¢) Said to be a coccinea hybrid which

sets an abundance of scarlet red-fruit and 1s compact in habat.
Pyracantha koidzum: “Stribling’

a) Fruit unknown, b) Zone unknown, c¢) No description avail-
able, but listed as available from nurseries in Plant Buyer’s
Guide

Pyracantha koidzum: "Victory

a) Fruitred, b) Zone 8, ¢) Large berried lorm which colors late

but retains its iruits into late winter.
Pyracantha koidzumi: “Walderr’

a) Fruit unknown, b) Zone unknown, ¢) No description avail-

able, but listed as available from nurseries in Plant Buyer’s

Guide.
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45.  Pyracantha kordzumi ‘Walder’ prostrata
a) Fruitred, b) Zone 8, ¢} Prostrate form which bears large red

fruits 1n clusters.

46. Pyracantha ‘Oxlord’
a) Fruit-orange to red, b) Zone unknown, c¢) Hybrid of P. angus-
tifolia x P. crenato-serrata Said to be more resistant to lire-
blight.

47  Pyracantha ‘Pride ot Portsmouth’
a) Fruitred, b) Zone 7, ¢) Named by John Coleman of Ports-
mouth, Virginia. Bears extremely large clusters
48. Pyracantha 'Runyan’
a) Fruit-orangered, b) Zone 5, ¢) Probably a seedling of P. coc-
cinea.

* % % * e

MODERATOR FLEMER: Thank you very much, Mr. de Vos.
The {loor is now open tor questions

MR. JAMES WELLS (Red Bank, New Jersey): I feel constrained
to point out there is one serious omission, Pyracantha wateri. How-
ever, that wasn’t my reason for getting up here 1 can give a little in-
formation on some ol these varreties.

Pyracantha coccinea ‘Lowboy’ was raised by Don McLaughlin, who
15 neighbor of mine in Red Bank, New Jersey and as lar as 1 know 1s
a seedling of P coccinea. It has been my observation that 1t 1s not a
very steady fruiter as a young plant.

Pyracantha coccanea laland: ‘Royali’ was, 1 believe, named by Jo-
seph Gable. The original plant came from his garden at Stewartstown,
Pennsylvania. It is supposed to be a secdling of P. coccinea lalands,
and 1 have had word from a number of people that when planted in
the Midwest area alongside P. ¢. laland:, it will stand up when P. c.
laland: 15 killed.

MR. de VOS: Thank you for those comments. If any of you
know the background of some of these plants we certainly would ap-
preciate your telling us.

PRESIDENT STEAVENSON (Elsberry, Missouri): I would like
to ask if anyone knows how long 1t takes for [irethorns to bear when
orown from seed? Several years ago I grew quite a number of plants
of P. coccinea from seedlings and put them m pots. Eventually 1 got
them into the field where they grew for about six years without fruiting.
I [inally gave up n disgust and dug them out.

MEMBER: It has been our observation that some of them may
bear fruit in five years while others take ten years. Some varieties are
twenty vears old before they bloom and bear {ruit

MR. J. PETER VERMEULEN (Neshanic Station, New Jersey) : A
comment on ‘Lowboy.” We have some of the original plants from Don
MclLaughlin and they have been fruiting quite heavily.

MR. DEWILDE (Shiloh, New Jersey)* To comment on Pyracan-

tha crenulata angustifolia, I might say that it has yellow fruit.
(Editor’s note. Mr. Edward Scanlon, Chairman of the Awards
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Committee showed a colored slide of the plaque presented to Dr. F. L.
Skinner for his outstanding work in the field of plant propagation.)

MODERATOR FLEMER Thank you gentlemen, we must now
continue with our program Our next speaker, to continue the sub-
ject of firethorns, is Judson P Germany, Jr., ol Germany's Nursery. Fort
Worth, Texas, who grows Pyracantha on a large scale. He will speak
to you on ‘“Propagation ol Pyracanthas m the Greenhouse and Mist

Bench.”
Mr. Germany read his prepared paper. (Applause)

PROPAGATION OF PYRACANTHA IN THE GREENHOUSE
AND MIST BENCH
Jubson P. GERMANY, |R

Gerymany’'s Nursery
Fort Waorth, Texas

INTRODUCTION

The firethorns have long been an important group ol ornamental
plants to commercial nurserymen in almost every section ol the coun-
try. There are few plants available today which combine evergreen or
semi-evergreen foliage with a showy display ot white flowers in the
spring, {ollowed by a massive array of deep red or bright orange berries
in the fall. While most people are attracted to lirethorns because ol
their heavy berry production, many are discovering that they are also
good subjects tor traiming as espaliers, into tree torms and other exotic
shapes. They can be used as screens, loundation plants, or 1 mass
plantings There are dwarf forms and prostrate tforms For those who
appreciate variegated plants. there 1s at least one very interesting varie-

cgated variety

Just as the flowers and fruit of this group ol plants have made them
extremely popular in the past, the versatility of old varieties put to new
uses and the introduction ot new forms almost yearly 1s certain to boost
their popularity to even greater heights in the years to come. Already
there are available orange berried varieties which promise to extend
the culture ol these plants into all but the very coldest sections ol the
United States. The red berried varieties are still contined to the warm-
er sections ol the country, but improved varieties are graciually moving
into the northern latitudes year by year, and the time will come, no
doubt, when hardy red berried varieties will be available that can be
crown right alongside the orange berried kinds.

For the next tew minutes I will outline the methods and describe
the facilities we use at our nursery to propagate firethorns from cut-
tings. 1 believe you will find that the techniques we use are no dilfer-
ent from those used in the average nursery for the propagation of most,
common, broad-leaved evergreens.

Almost any type of propagation structure can be used for the propa-
gation of firethorns, as they are among the easiest ol plants to produce
from cuttings once a few simple requirements are met and understood
However, [or ease of management and tor almost certain results, 1
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PROPAGATION OF PYRACANTHA IN THE GREENHOUSE
AND MIST BENCH
Jubson P. GERMANY, JR
Geymany's Nursery
Fort Worth, Texas

INTRODUCTION

The firethorns have long been an mmportant group ol ornamental
plants to commercial nurserymen in almost every section of the coun-
try. There are lew plants available today which combine evergreen or
semi-evergreen foliage with a showy display of white flowers in the
spring, {ollowed by a massive array of deep red or bright orange berries
in the fall. While most people are attracted to tirethorns because ol
their heavy berry production, many are discovering that they are also
good subjects tor traiming as espaliers, into tree forms and other exotic
shapes. They can be used as screens, toundation plants, or in mass
plantings There are dwarf forms and prostrate torms For those who
appreciate variegated plants. there 1s at least one very interesting varie-
gated variety

Just as the flowers and fruit of this group of plants have made them
extremely popular in the past, the versatility ot old varieties put to new
uses and the introduction of new forms almost yearly is certain to boost
their popularity to even greater heights in the years to come. Already
there are available orange berried varieties which promise to extend
the culture of these plants into all but the very coldest sections ol the
United States. The red berried varieties are still contined to the warm-
er sections ol the country, but improved varieties are gradually moving
into the northern latitudes year by year, and the time will come, no
doubt, when hardy red berried varieties will be available that can be
grown right alongside the orange berried kinds.

For the next few minutes I will outline the methods and describe
the facilities we use at our nursery to propagate firethorns from cut-
tings. I believe you will find that the techniques we use are no dilfer-
ent from those used in the average nursery tor the propagation of most,
common, broad-leaved evergreens.

Almost any type of propagation structure can be used for the propa-
gation of firethorns, as they are among the easiest of plants to produce
from cuttings once a few simple requirements are met and understood
However, for ease ol management and tor almost certain results, 1
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would recommend the use of either a conventional greenhouse or one
of the outdoor must systems which have rapidly come into use in the
past three or lour years. With etther ol these two types of propagating
structures, we can control the humidity with a minimum ot effort, and,
providing we do not allow the temperature to go to extremes, success is
generally assured.

Since the management of these two types ol propagation structures
ditfer let us constder each one separately

GREENHOUSE PROPAGATION

First, the use ol the greenhouse. A good tight greenhouse is es-
sential m order to exercise humidity control, which as I have aheady
mentioned 1s one ol the most important tactors we must consider 1t we
mtend to obtamn a high percentage of rooted cuttings. The application
of a shading compound on the glass will be necessary in order to keep
the temperature [rom soaring too high and burning the toliage. Care
must be exercised when the shading 1s applied, as too much shade re-
duces the light and lowers the temperature, both ol which will retard
the rooting process I have had the experience ol having cuttings cal-
lus too heavily and fail wo root, which I attributed to too much shade.

Now, let us consider the rooting medium. We have [ound that
firethorns will root in practically any medium in common use today.
In the greenhouse we have had good results with common brick sand,
vermiculite, and perlite, and 1 have no doubt that any other medium
you would care to use would work just as well. In short, we have come
to the conclusion that the medium has hitle, il any, eftect on the re-
sults, provided 1t satisties the basic requirements ot a rooting medium,
It should be well drained and hold the cuttings firmly in an upright
position. In our operation we generally use sand Naturally, we want
a medium which is [ree [rom debris and fungus diseases, and therefore
we change the sand each year.  This would probably be unnecessary if
we had steam sterilization equipment avalable

In North Texas we take the cutung wood from well ripened new
growth anytime from about the first ol July until around the first of
December. Cuttings made in early part of the summer will be potted
ott and carried through the winter mn a protected location, while cut-
tings made late in the season usually root slowly and are therefore lett
in the greenhouse until spring.

In making the cuttings, we use the smaller side growth, up to, per-
haps, 7% inch i diameter. Larger wood will root, although we like the
cuttings to be as uniform as possible. Make the cuttings any convenient
length without regard to terminals, nodes, or internodes. Strip or cut
the thorns or side shoots up about haltway to facilitate sticking the cut-
tings. We stick the cuttings about a half-inch or so apart in the row
with about two mches between rows Since tirethorns usually root with
a very high percentage, in a relatively short time, we consider the use
of hormones or other root inducing substances as being unnecessary.

Care of the cuttings during the rooting period 1s much the same as
with any other broad-leaved evergreen In the summertime the bench-
es and walks must be sprayed frequently to maintain high humidity.
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Temperatures will probably stay above 110 degrees during the day, and
the cuttings will root rapidly Under conditions of high humidity and
high temperature, most Pyiracanthas will root in a matter of days. I
have seen some cuttings root in as little as four days, but from two to
three weeks is average. In the winter we take most of the shade off the
glass in order to trap the heat ol the sun, since the house is not heated
artificially. The benches are watered only enough to prevent the medi-
um from drying out.

When the majority of the cuttings are strongly rooted, they are re-
moved from the bench and potted either into 214 inch pots or directly
mto one gallon cans for overwintering. They are then placed in the
shade. The soil mix we are now using is one that was developed at
Texas A & M just recently, and consists of 14 soil, 14 peat, and 14
perlite. So far, this mix appears to be superior to anything we have
used in the past. A hght top dressing with cottonseed meal is applied
soon after potting to get them oft to a good start.

MIST SYSTEM PROPAGATION

The advantages of an outdoor mist system over a conventional
greenhouse lie mainly in its relatively low initial cost and almost com-
pete elimination of fungus disease troubles The principal disadvan-
tage is the possibility of a power or water lailure, in which case you are
liable to have a bench full of cuttings burned beyond recovery.

Since we put our [irst mist bench into operation about four years
ago, we have used it very sucessfully to root firethorns and many other
varieties ol ornamental plants. In fact, we no longer use the greenhouse
for summer propagauon, but rely on the mist system altogether. We
now have two mist benches in operation, and.they measure about 16
feet in length and about 5 feet in width. The spray nozles we are
using are the Florida type in one instance and the Monarch type in the
other Both types have their advantages and disadvantages, but reason-
ably good results can be had with either kind, particularly with a sub-
ject such as Pyracantha which roots easily.

The benches must be constructed in such a way that maximum
drainage is assured We achieved this by spacing the bottom boards 3
or 4 inches apart  These wide spaces are covered with a strip of 14 inch
hardware cloth, and on top of this is placed a strip of galvanized screen
wire. The hardware cloth supports the weight of the sand and the
screen keeps the sand from sifting out the bottom. Both pieces of wire
must be well tacked down with galvanized rooling tacks.

One element you have to cope with on the outside, but not in the
greenhouse, is wind  Although we have erected reed fencing and bur-
lap windbreaks around our benches neither material has been entirely
satisfactory. A more solid matcrial such as plywood or masonite which
would completely shut off the wind would be much better. The prob-
lem, here, of course, is that the wind increases the evaporation [rom the
surface of the leaves, causing more water to be used than is necessary,
and there is always the danger that it will blow the mist back from the
edge of the bench and cause some of the cuttings to be burned.

It doesn’t seem to make too much difference whether the mist is
applied continuously or intermittently on Pyracantha cuttings. The
first mist bench we put up was of the continuous misting type, and like
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most everyone else, we found that a number of plants could not tolerate
so much water, plus the fact that a considerable volume ol water 15 re-
quired to keep it in operation. This led to the purchase of an “elec-
tronic leat” water control which we employed 1n our second muist set up.
The theory ol the “electronic leat” would seem to make it the most
ideal water control available, but we have not tound it entirely satis-
factory in that occasionally 1t allowed the water to run much longer than
was necessary, or even worse, it might tail to come on when it was need-
ed, with burned cuttings as the result. Under our hot Texas sun, it
takes only about 80 munutes without water to completely ruin a bench
of healthy cuttings. This can become very discouraging alter the sec-
ond or third time 1t happens.

For the past two seasons we have experimented with still a third
setup using flats mstead of a bench and a timer to control the water in
place of the electronic leat The timer operates on a ten minute cycle,
and we allow the water to run for about ten seconds This is a little
too long a cycle for most plants, mcluding Pyracantha, and makes it
necessary to shade the cuttings. I believe that next season we will aban-
don this timer in favor of one with a tour or five minute cycle. This
seems to be about the best compromise short of a umer with multiple
settings, which 1s an expensive prece of equipment.

The advantages of using flats in place of benches is three-told. First
since some plants root more rapidly than others, this makes it possible
to remove a batch of cuttings and replace them without disturbing the
adjacent varieties. Pyracantha will root in perhaps one third of the
time required for Burtord holly, tor example. The second advantage
15 related to the hardening off process required by some plants. Some
plants when rooted under mist have to be hardened off very carefully
by gradually withdrawing the water over a period of several days. Cut-
tings made from very tender plants are usually the ones which require
this treatment. Firethorns do not require any hardening oft of this na-
ture if the cuttings are made from well ripened wood. In any event, 1t
is a simple matter to remove a tlat and place it in a special mist line for
the hardening offl process; whereas, if you have a bench of mixed cut-
tings, this would be almost impossible.

The third advantage is, perhaps, a small one, but it adds to the
propagators convenience and makes the equipment more flexible. This
occurs when it is necessary to make up small batches of cuttings requir-
ing different media The use of flats makes it possible to time the
operations properly and get the cuttings into the proper medium with-
out regard to the available space, as would be the case if benches were
being used.

As in greenhouse propagation, the choice of a medium does not
seem to have too much ettect on the rooting of firethorns so long as it
1s well drained. We have had excellent results with brick sand, perlite,
vermiculite, and a mixture of sawdust and peat. However, we almost
invariably use sand because it is cheaper.

While much more succulent wood may be used in a mist system
than would be possible in a greenhouse, the cuttings made from this
wood also burn much easier if anythings goes wrong with the water con-
trols. We, therelore, still prefer well ripened cutting wood for this
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type ol operation. Preparation of the cuttings lor sticking is the same
as for the greenhouse. And, again, the use of hormones or other root
inducing substances is unnecessary.

When the cuttings are well rooted, they are handled in the same
manner as when taken Irom the greenhouse. We pot them off in the
soill mix I mentioned earlier, which consists of 14 soil, 14 peat, and
14 perlite Then we take them to the shade and topdress with cotton-
seed meal. After a lew days in the shade, they can be moved out into
the sun, or, 1t it 1s late [all, we may simply leave them in place until
spring.

SUMMARY

To summarize brielly, T believe that Pyracanthas can be propagated
with about equal success in either a conventional greenhouse or in one
of the mist systems such as I have described. With either type of faci-
lity, use whatever medium you are most familiar with, as it does not
seem to make too much ditference when rooting tirethorns. We be-
lieve that good brick sand is about as good as any.” A greenhouse should
be tight tor humidity control, and some shading compound on the glass
will be necessary in order to keep the temperature down. If you are
using a mist bench, be sure that 1t 1s well drained. Be sure that vour
water supply and mist controls are reliable.  We believe that timers are
mor¢ reliable than most “electronic leal” controls at the present time.
No doubt we will see greatly improved “electronic leat” equipment in
the near future. A timer 1s, at best, a compromise between continuous
mist and “electronic leal” controls. The main argument against using
a timer is that too much water would be applied on a very cloudy day
if precautions are not taken to avoid this. Well ripened cutting wood
should root 1in two to three weeks time under conditions of high hu-
midity and temperature. When the cuttings are well rooted, pot them
olf in a well drained soil mixture, topdress with cottoneed meal or any
good organic fertilizer, and keep them in the shade until top growth
commences or until the following spring.

I believe that il these briel instructions are lollowed, anyone with

a greenhouse or mist bench should be successful in the propagation of
one of the nurseryman’s best Iriends, the [irethorns.

* = * * *

MODERATOR FLEMER: Thank you very much, Mr. Germany.
Are there any questions?

MR. JOHN B ROLLER (Scottsville, Texas): Jud, 1 would like
to ask 1f you have the name ol that dwarl variegated variety and also,
does it fruit?

MR. GERMANY: It produces a few fruits, but not anything spec-
tacular. I do not know the variety but I believe we may have secured
that variety quite a tew ycars ago trom the Sherwood Nurseries in Cor-
bett, Oregon. Any other questions?

MR. LOUIS SAUR (Morrow, Ohio): Have you ever tried a water
filter 1 your elcctronic leat, mist system?
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MR. GERMANY: Yes, we do use a water lilter  Our mamn prob-
lem is corrosion of the electrodes. 1 think they will get this fault work-
ed out 1n the near tuture.

MR JAMES WELLS: 1 missed your information as to the time
you took your cuttings When do you start and how long do you con-
tinue?

MR. GERMANY: In our particular area we can start sometime
around the first ol July and continue right on until frost atound the
tirst ot December, although I don’t believe timing makes a lot of dif-
lerence.

MODERATOR FLEMER: That s all the time we will have
alloted for discuss:on Thanks again, Mr. Germany, for a most inter-
esting talk.

The Agricultural Research Service ot the United States Department
of Agriculture 1s currently engaged 1n a most mteresting project in hy-
bridizing and breeding hardier and better torms of evergreen Berberis
and Mahonia. We are lortunate m having with us, Toru Arisumi,
{rom the Station at Worthington, Ohio, who will talk about some ol
the objectives and problems of the progran.

Mr. Arsumi then presented his addiess on “Some Breeding Ob-
jectives for the Improvement ot Berbeirrs and Mahoma”  (Applause)

SOME BREEDING OBJECTIVES FOR THE IMPROVEMENT
OF MAHONIA AND BERBERIS
Toru ARrisun1
Ornamentuls Scction, Crops Research Division, Agnculturval
Research Sevvice, 1S Department of Agriculture

The two closely related genera ol Beiberidaceae, Mahonia and Ber-
benis, comprise a large group ol uselul ornamental shrubs. According
to Rehder (4) there are about 50 species ol Mahonia tound in North
and Central America and in East and Scuth Asia. and about 175 species
ol Berberis tound mostly in East and Central Asia and South America,
with a few in North America, North Alrica, and Europe. Many species
in these genera are susceptible to some of the rust fungi (Puccrna
graminis) ol cereals, acung as alternate hosts in the lite cvcles ot these
lungi. For this reason the culuvation and distribution ol rust-suscep-
tible barberries and mahonias are prohibited in 19 states within or
near the cereal growing regions ol this country Fortunately, there are
about 30 species of barberries and 9 species ol mahonias that are rust
resistant and sale for cultivation m these states (5). This group of
rust-resistant spectes includes many diverse and attractive types suitable
for use 1n a breeding program.

A survey ol the literature indicates the existence of many interspeci-
fic and a lew intergeneric hybrids in these genera. Rehder (4) lists
about 18 interspecitic hybrids ol Beibeiis and 2, Mahonie hybrids.
Some ol these hybrids represent crosses of quite divergent species [rom
widely separated geographical regions. Interspecilic hybrids of Berberis
normally found in the nursery trade, such as B stenophylla and B. men-
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you took your cuttings When do you start and how long do you con-
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MR. GERMANY: In our particular area we can start sometime
around the first ol July and continue right on until frost around the
tirst ot December, although I don’t believe timing makes a lot ot dil-
[erence.
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alloted for discuss:on  Thanks again, Mr. Germany, for a most inter-
esting talk.

The Agricultural Research Service ot the United States Department
of Agriculture 1s currently engaged mn a most interesting project in hy-
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the objecuives and problems ot the program.

Mr. Ansunu then presented his address on “Some Breeding Ob-
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SOME BREEDING OBJECTIVES FOR THE IMPROVEMEN'T
OF MAHONIA AND BERBERIS
Toru ARISUMI
Ornamentals Scction, Crops Research Dirvision, Agricultural
Research Sevvice, UJ'S Department of Agriculture

The two closely related genera ol Beirberidaceae, Mahonma and Ber-
beris, comprise a large group ol uselul ornamental shrubs. According
to Rehder (4) there are about 50 species ol Mahonia tound in North
and Central America and in East and Scuth Asia. and about 175 species
of Berberts tound mostly in East and Central Asia and South America,
with a few in North America, North Alrica, and Europe. Many specics
in these genera are susceptible to some ol the rust lungi (Puccia
graminis) ol cereals, acung as alternate hosts 1in the lile cvcles ot these
fungi. For this reason the cultivation and distribution ol rust-suscep-
tuble barberries and mahonias are prohibited in 19 states within or
near the cereal growing regions ol this country Fortunately, there are
about 30 species of barberries and 9 species ol mahonias that are rust
resistant and sale for cultivation i these states (5). This group ol
rust-resistant species includes many diverse and attractive types suitable
lor use 1n a breeding program.

A survey ol the literature indicates the existence ol many interspect-
fic and a lew mtergeneric hybrids in these genera. Rehder (4) lists
about {8 interspecitic hybrids ol Beibeirs and 2, Mahonia hybrids.
Some ol these hybrids represent crosses of quite divergent species [rom
widely separated geographical regions. Interspecilic hybrids ol Berberis
normally found in the nursery trade, such as B stenophylia and B. men-
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torensis, show some degree of fertility. Dermen (2) reported 5 success-
ful and 6 unsuccessful interspecific crosses trom different cross combina-
tions ol 11 Berberis species He also tried some crosses between Ma-
lioma aquifolium and 3 species of Berberis and obtained seeds from the
cross of Berberis heteropoda X Mahonia aquifolium. He did not have
any success with reciprocal crosses of Mahonia aquifolium and Berberis
julianae or Berberis sargentiana. Later attempts at intergeneric hy-
bridization by Jensen in Sweden resulted in the hybrids Mahonia aqui-
foliumm X Beirberis sargentiana (3) and Mahonia aquifolium X Berberis
candidula (6). At the present time there are at least 4 known Maho-
berberis hybrids. All of these intergeneric Mahoberberis hybrids are
supposed to be sterile, non-tlowering torms (2) (0).

Cytological studies (2) (3) (6) also show a close relationship be-
tween these genera. 'T'he chromosomes ot Mahonia and Berberis are
similar in number and appearance, although there is some disagreement
on the size ol these chromosomes. Most ot the species studied so far
have 28 chromosomes, and only 4 species have been tound to be tetra-

ploids with 56 chromosomes (1).

Since nterspecific and even intergeneric hybrids can be obtained
in these genera, there are good possibilities ol combining diverse geno-
types to create new and improved forms of mahonias and barberries by
breeding. Embryo-culture techniques widely used 1 plant breeding
could be employed for the more diflicult crosses. Also, colchicine treat-
ments could be used to induce polyploidy in these species. Breeding
could then be carried on at the diploid and polyploid levels. Research
along these lines just mentioned 1s now in progress at our station in

Columbus, Ohic.

Some ol the more mmportant objectives ol our breeding program
are listed as follows.
1. Breeding for hardiness.
2. Breeding for improved foliage and fruits of mahonias and bar-
berries.
3. Breeding for improved dwart forms.

The hardlest species in the group of rustresistant barberries and
mahonias are listed in Rehder’s Manual (4) as being hardy in Zone 5.
Included 1n this category are 4 species of Mahonta, 6 species of ever-
grecn Berberis, and 4 species of deciduous Berberis. These species are:
Mahonia aquolmm, M. repens, M. nervosa, M. bealer, and Berberts
buxifolia, B. stenophylla, B verruculosa, B. triancathophora, B. gagne-
parnu. B, julianae, B. thunbergu, B. koreana, B. gilgiana, and B. cir-
cumserrata. By selecting from seedling plants ol these species we hope
to obtain some hardy ftorms for breeding Hardy forms known to be
growing 1 colder climatic zones will also be selected for turther tests
and breeding. By selecting and breeding for hardier plants we hope
to extend the range of these species or their hybrids beyond their pre-
sent geographical limits.

The foliage ot mahonias and evergreen barberries is the most 1m-
portant attribute of these species There is a wide variation of foliage
types, not only between the ditferent species but also within each spe-
cies For example, seedlings ol Mahonia aquifolium exhibit a wide
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range of leal types that vary in size, shape, color, gloss, and ability to
withstand winter conditions. The fohage of most mahonias show vari-
ous degrees of injury due to wind, sun, and frost durmg the winter
months. Some ol these plants lose their [oliage early in the winter,
others retam them lor longer periods, and some keep their toliage un-
til spring The varitability of foliage types indicates that much work
could be done i selecting and breeding lor mimprovement ot toliage 1n
this group of plants

The iruits of evergreen barberries and mahonias are not persistent,
nor are they so showy as those ol some of the decaduous barberries.
Practically all ol these have bluish or black berries which are quickly
eaten by birds when they ripen or shrivel up within a short ume. How-
ever, there are good indications that some plants 1n the species hold
their {ruits lor longer periods than others We hope to select these
Barring the occurrence ot lavorable mutations altfecting fruit color of
mahonias and evergreen barberries, the development of red-fruited
forms of these species would entail a long process of breeding and selec-
tion ot hybrids showing cvergrecn, red-truited, and rust-resistant charac-
ters Except [or some rustsusceptible mahonias, the best -red-fruited
forms ol barberrics arc all deciduous A remote but interesting pPos-
sibility 15 the use of red-lruited Nandina domestica lor crossing with
mahonias and barberries.

The third objective under consideration 1s that ol breeding and
selection tor attractive dwarf forms. Because ol the ever increasing need
for small shrubs, breeding lor dwarl mahonias and barberries 1s an
important objective of the breeding program. These dwarls should be
compact, slow-growing types that retamn most of the good qualities of
the species. Sonie species of mahomas and barberries are actually dwarl
species, but many others are farly large shrubs that would be more use-
ful i smaller forms.
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MODERATOR FLEMER: "Thank you very much, Mr. Arisumi.
Are there any questions?

MR. JOHN HILL (Dundee, Illinois): Toru, what can you tell
us of the intergeneric crosses between Berberis and Mahonia, that are
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somchow or other hinding their way mto the trade? What can you tell
us spectlically regarding hardiness and propagation methods?

MR ARISUMI Nothing, since 1t was only three weeks ago that
we obtamned specimens

NMODERATOR FLEMER. Would Roger Coggeshall please com-
ment on the rooting qualitics ol these hybrids?

MR ROGER COGGESHALL (West Newbury, Mass.): They
root very well taken [rom cutungs m the months ol September and Oc-
tober As lar as the hormone treatment 1s concerned, Hormodin No 2,
appecars to be the best. Hormodin No 3 seems to be too strong since
it gencrally will kill the bases ol the cutungs  For the medium we use
sand and peat mixed, hall and hall, by volume.

MODERATOR FLEMER: Were these hybrids lairly hardy n
Boston?

MR COGGESHALL- No, they were not They didn’t remain
totally evergreen.  As 1 temember the portion of the plant which was
above the snow delohated without killing the stems, and the porton be-
low the snow remained evergreen and retamed 1ts leaves.

MODERATOR FLEMER: "Thank you very much, Mr. Arisunu

Since we are running behind time I will ask Lee Enright and John
Sjulin to deler therr talks unul this atternoon, when we have an open-
ing 1 the program.

Unless there are announcements, the neeting 18 ad]ourned for
lunch.

The meeting recessed at twelve o’clock, noon
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THURSDAY AFTERNOON SESSION
December 4, 1958

The meeung was called to order at one-itorty o'clock by President
SLCavenson.

PRESIDENT STLAVLENSON. The meetng will please conme to
order

For this alternocn the program moderator 1s Dr Stuart Nelson, ol
the Expermmental Faams Service, Ottawa, Ontario, Canada, who will
handle the panel on Greenhouse Propagation and Management. Dr
Nelson!

D1 Nelson assumed the chair.  (Applause)

MODERATOR NELSON: Thank you, President Stcavenson. 'We
have a lull panel this atternoon, 1 addition to several papers remain-
ing Irom this morning’s session. There will be a short question period
after each paper For those questions which cannot be handled therc
will be ample opportunity tor you to bring them up during the Ques-
tion Box period Friday evening

The tirst speaker on this afternoon’s program is Mr. L. Stroombeek.
Most ol you had an occasion to see his setup yesterday on the tour.
However, herc 1s Mr. Stroombeek to describe his method of foghouse
propagation in greater detail

Mr. Stroombeek presented his talk, “The Propagation ol Soltwood
Cutungs 1n the Foghouse.”  (Applause)

THE PROPAGATION OF SOFTWOOD CUTTINGQ
IN THE FOGHOUSE
E. STROOMBEEK
W arncr Nursery
Willoughby, Olio

INTRODUCTION

When reading the title of my paper I hope you did not beconie
conlused by the word, toghouse. The only reason I used 1t was to dis-
tinguish between the mtermittent mist systemn and the use ol a new
type of humiuditier which I am goimg to discuss

During the last 6 years, the use of immtermittent mist devices, in the
lield ol plant propagation has become common practice. Through the
years we have seen steady improvement and greater efficiency, especially
i the use ol outdoor mist frames  However, tor many nurseries, green-
housc propagation had been the established pattern ol operation with
the accent on fall and winter propagation  The mtermattent nust set-
up made 1t possible to make more etficient usc ol thesc greenhouses
during the summertume. The big problem had been how to keep the
hunudity up and at the same time the temperature below extreme levels.
Intermittent mist seemed to be the solution. We at Warner Nursery
are already using an outdoor mist trame with good results, however,
two, up-to-date greenhouses gave us considerable trouble when used the
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conventional way during the hot months ol June, July and the early
part of August

We checked with various people on the advisability of using an
(termittent mist systcm in these houses, but got mixed reactions. It
seemed that with certain plants like rhododendrons and holly, the satu-
ration of the peat-sand medium' which 1nevitably took place, was detri-
mental to the rooting process. ‘This was one ol the 1mportant reasons
why we postponed the installation of an intermittent mist setup, since
these two items make up our main grecnhouse crop.

In the summer ol 1957, I had the opportunity to vistt my home
country, Holland, and spent considerable time i Boskoop Right atter
the war 1 had served my apprenticeship at the nuisery ot Siem van
Klaveren, one ol the loremost propagators mn that nursery-town. The
previous year he had switched his entire propagating operation from
frames to greenhouses. Mr van Klaveren had been taced with a prob-
lem similar to ours, although their temperature range 1s not as extreme
as here 1 the States, 1¢, how to kecp humidity up and air temperature
down while using open benches Atfter some experimenting he had
found a solution, that struck me as quite unique, simple, but efficient.
He had lined the mside of his houses with polyethylene and was using a
Swiss made “Delensor” humidifier to maintain a constant, heavy fog.

This humiditier ol an altogether new design was built strictly for
industrial purposes and had proven itself to be ettective, and quite re-
liable thru the post war years. I visited van Klaveren's Nursery several
times during the month of August, and judging by the fine results he
had with his new gadget, 1t scemed to be well surted for greenhouse use
also. TFor instance, [rom February 1957 until November of that year
he raised his total output ol soltwood and evergreen cuttings by 200
per cent and had to hire two extra men to keep up with his production.
Now, as several ol the ‘Boskoopers” m the audience well know, these
amazing results, achieved i Boskoop did not mean that the same could
be duplicated here in the States, although 1t was always worth a try.

But lirst, let me explain about this humiditier and the way it 1s put
to use n the greenhouse

THE DEFENSOR HUMIDIFIER UNIT

The Defensor model 3000 and the mmproved model, 35001 consists
of a centrifugal unit with a lamellar device on top of new design, which
1s driven on by a ligh speed electric motor  This apparatus 1s placed
in a shallow pan of water. When operaung, the water 1s sucked up
thru a cone-shaped hollow attachment below the driveshaft. It 1s next
pushed at high speed by centrifugal action thru 18 small holes which
encircle the top of the cone and then 1t 1s guided by 2 revolving saucer-
ltke disks to the atomuzer grid, which 1s an aluminum ring with nar-
row slit-like openings thru which the water 1s forced at very high speed
and then completely vaporized. Finally, the plastic propellor on top
of the driveshaft will suck the vapor upwards and distribute it thru the
greenhouse. The portable Defensor weighs about 18 lbs. The motor
output is 1/10 H.P  Voltage can either be 220 or 110 volts, 50 cycles
AC. The consumption of current is about equal to that of a 75 watt
lamp.
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By means of an insertion collar on top of the humidifier one can
regulate the [ineness of the fog and the output of water. When the
temperature goes up we use a somewhat coarser fog by raising the
collar. By so doing there will be a very slight lilm of water deposited
to keep the leaves moist and prevent burning.

The apparatus has to be cleaned every three to lour weeks as does
the water, since algae will soon develop under the hot humid condi-
tions. Then, there is the question of the use of a humidistat. We do
not feel the need for one. For one thing, when it 1s sunny and warm,
a constant fog has to be maintained anyway, while under other circum-
stances, like intermittent sunshine or cloudy but bright skies, the per-
son working in the boiler room can manipulate the timer according to
the need. Of course, a humidistat could be ot value it it could be rig-
ged up to an alarm device that would be set olf 1f the humidity dropped
suddenly.

The actual measurement of the water particles 1s somewhere be-
tween 1-b microns, that is 1-5 thousandth of a millimeter in diameter.
This is very important, because it explains why we are dealing with a
fog and its typical qualities rather than some lorm ol muist.

In the first place, this is one of the reasons why this vapor-like tog
acts like a gas and penetrates evenly through the whole area. Secondly,
because the water particles are so small the fog 1s relatively dry in fact,
during its operation in the daytime there 1s hardy any precipitation on
the cuttings and the medium. However, the air humidity i1s always very
high, even if the humdifiers are not operated constantly. When the
temperature starts to drop at night or on cloudy days there is consider-
able condensation both on leaves of the cuttings and the polyethylene.
The latter results in some runoff because ol the pitch ot the house.
Most of it disappears behind the edge ol the bench, although some will
end up in the medium This, by the way 1s the only lorm of watering
which the peat medium receives during the entire rooting process.

GREENHOUSE PREPARATION AND MANAGEMENT

The capacity of one humidifier lies between 10 to 15,000 cu. ft. of
ereenhouse area. We are using 2 units i a 50 by 9 ft. greenhouse and
we are able to maintain a thick and even log through the entire house
at all times.

[ want to stress the importance of using polyethylenc lining within
the house. This tight, inside cover will prevent the greenhouse trom
cooling off too rapidly during the night since the air space between the
glass and plastic lining acts as an 1nsulator More important, it seals
in the fog. We believe it would be impossible to maintain a heavy fog
without the plastic cover, because the water particles would constantly
condense against the relatively cooler glass and run ofl through the
cracks.

The greenhouse 1s kept fairly heavily white-washed through late
spring, summer and early fall with a heavier coating along the lower
edge. This will be sufficient in the early morning and late afternoon
hours, during sunny days or periods of mtermittent sunshine. During
hot days, an additional shade 1s rolled out between 9 in the morning
and 4 o’clock in the afternoon. Even then, the temperature will rise
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rapidly and often hover between 90 and 100 degrees F. During very
hot days we will occasionally rinse the newly stuck sottwood cuttings

with 2 fine mist nozzle 1n order to cool the leaves somewhat.

FOGHOUSE PROPAGATION

Under the fog-like conditions we can create with these humidiliers,
it 15 possible to keep practically even the soltest type ol cuttings in a
turgid condition As a matter ol lact, 1t happens time and again that
solt cuttings are dropped beween the rows and they root just as rcadily
without any drymg or wilting. As has been demonstrated with inter-
mittent must, generally the sotter the cutting the caster 1t will root. In
this constant tog the cuttings do not require much moisture from the
medium.  Consequently, the medium can be relauvely dry and, what
iIs very mmportant, very loose with plenty of oxygen available tor the
rooting process. ‘T'he medium we use m our loghouse consists of 3 parts
Dutch peat and 2 parts coarsc perlite.  The perlite 1s soaked with water
while still in the bag and then mixed with the dry, shredded peat. This
ouarantees us a uniformly moist muxture, which 1s then dumped loosely
in llats. We stick the cuttings quite close 1n this medium without any
packing  We then rinse the flats hightly with a mist nozzle before they
are carried inte the foghouse.

I will now give you a chronological report ol our summer propaga-
tion sequence i the toghouse. We started out on April 16 by trim-
ming thc sott growth ofl the flats of transplanted evergreen azaleas,
which have been overwintering m the greenhouse space up untl this
tume.  Without recutting, stripping or pinching we stuck these tiny cut-
tings, 500 to a flat. They rooted within 3 to 4 weeks, were transplanted
in flats after 5 weeks and put in an outdoor irame.

On an experimental basis we did the same thing with hybrid rho-
dodendrons on May 15th  They rooted well, within 5 weeks. During
the latter part ol May and early June we made soltwood cuttings ol red
maple Prunus cistena and Newport, Pink dogwood, Magnolia stellata,
Rhus cotinus, Cotoneaster salicifolia floccosa, and Ilex pernye. 1 realize
that most of these species can be rooted in ntermittent mist frames
However, the point is that we rooted these items Irom very soft wood
quite early when here in Northern Ohio the nights are sull too cool to
use the outdoor mist facility, elliciently. Besides, rooting under fog is
so very rapid and proluse that the transplanted cuttings hardly suller
any transplant shock but keep right on growing vigorously. One reason
for this may be the fact that therc 1s absolutely no leaching during the

rooting Process

ADVANTAGLS OF FOGHOUSE PROPAGATION

Some ol the mmportant advantages ol the loghouse came to light
when we were able to stick our hirst batch ol rhododendion cuttings at
the end ol June. These by the way, were somewhat harder than the
previously mentioned softwood cuttings, although still in a condition
which were difficult to root under mtermittent mist. These cuttings
were cut, wounded, stripped to 3 leaves, and dipped in a weak solution
of IBA in alcohol. They were umiormly rooted after 6 weeks and we
kept repeating this operation on a limited scale after each growth period

50



ot our rhododendron stock plants. The rooted cuttings were then flat-
ted up and kept outdoors like the evergreen azaleas. For the first time
we will be able to overwinter all this material in coldframes instead of
heated greenhouses. The last batch of rhododendron cuttings was
made between August 24 and September 12 and we are in the process
of transplanting these at the present time.  Percentages and number of
roots vary from good to very good. The interesting observation we
have made is that the red and the more difticult to root varieties root
very well when taken early in a solt condition. Another important
item in September was Cotoneaster apiculata, which again rooted quite
eastly.  All the softwood cuttings I have mentioned were dipped 1n a
weak solution of 1BA, in alcohol and water. In most cases the cuttings
will root within 2 to 3 weeks.

The most important advantage ol the loghouse 1s the fact that we
have found a reliable and fairly easy way to eflectively operate our
oreenhousc through the summer. We also are able to start our propa-
cation program more than 2 months earlier than usual. We have root-
ed sizeable quantties ol cuttings at a time when they still had a whole
summer’s growing season ahead ot them. TFor example, we transplant-
ed Prunus cistina and Newport cuttings into peatpots, planted them out
in peat beds in early August and got 6 to 8 inches ol growth by the end
ol September, plus a heavy root system.

Another advantage 1s the fact that the toghouse 1s easy to run. It
requires just a little more care than a mist frame. We control the
humidifiers with a one hour timer which can be set from continuous
down to any time interval within one hour. However, we are consider-
ing the use of a ditferent timer next year. 'T'he water level in the pan
1s maintained by a simple float device. This year we kept this pan 1ill-
ed by hand, although next year we intend to install a small central tank
to [eed both pans. During continuous use the Defensor unit will con-
sume from % to 1 gallon of water an bour which 1s low indeed com-
pared to intermittent mist The one extra job involved m the foghouse
operation is the need for practically daily shading of the housc during
the hot summer months.

We were surprised to find no fungus problems whatsoever, although
we expected the opposite During dark cloudy weather we occasionally
added some Natriphene fungicide to the water which the humidiliers
spread evenly through the entire house and which seemed to be ade-
quate [or fungus control.

The one tact that we can now root hybrid rhododendron cuttings
from June on, makes the Defensor worthwhile for our type of operation.
We feel that this foghouse setup will make it possible for smaller nurs-
eries with limited propagation flacilities to grow more ditticult-to-root
material themselves. Before 1 mention some ol the disadvantages 1
want to note that the {oghouse i1s no competition to the intermittent
mist facility. We will still root our large quantities ol easy to root ma-
terial like Ilex, Pyracantha, Viburnum, Euonymus and Jumiperus hetz
in the outdoor mist. We consider the foghouse the i1deal supplement
to our mtermittent mist setup, which enables us to make good -use ot
our greenhouse space tor rooting the more diflicult to root species of
plants. |
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DISADVANTAGLS OF THE FOGHOUSE

Now let us mention some ot the disadvantages ot the toghouse. The
main one 1s in the ditficulty that is caused when the {lats of rooted cut-
tings are taken out of the toghouse and have to be gradually hardened
off. If this is not done properly, especially during June, july and Au-
oust, the cuttings will literally burn up. At first we placed these flats
in frames under heavily whitewashed sashes to keep them very cool
After several days we gradually gave them more light and linally atter
one week we ventilated the frame. This was a slow and cumbersome
process. Next tume we built an intermittent mist line over this [rame
and ran it on a 2 minute cycle, while shades were kept on during the
first several days. This method proved to be very satislaciory and we
intend to use it in the future. Incidentally, the rhododendron cuttings
are easy to harden ofl giving us no trouble from September on in out-
door beds under shade

The second disadvantage i1s one the foghouse has in common with
the intermittent mist. In both cases we are depending heavily on me-
chanical devices and these might fail us at some time or other. In such a
case cuttings in the toghouse would be even more vulnerable than those
under mist. If power failures or obstruction of the water flow 1s not
noticed immediately it will mean the total loss ol the crop. 1In case ol
an emergency we are prepared to cover the whole greenhouse with heavy
reedmats, and use mist nozzles to keep the cuttings moist Fortunately
we have not had to resort to this technique as yet.

CONCLUSIONS

How reliable the Delensor will turn out to be has yet to be proven.
However, judging lrom its record i Europe and by the lact that 1t 1s
Swiss made, we are confident that it will be a worthwhile investment.
We use the Defensor humidifiers trom April unul November, that 1s,
during the time that sun heat 1s of importance in the greenhouse. Last
year we used one until the middle ol Deccmber, but did not notice any
beneficial etfects. The fog seems to keep the house too cool and the
heat of the pipes makes the log disappear immediatly aiter the hu-
midifier stops.

I have told you about the use of the Detensor humidifier in respect
to the rooting of cuttings, but I am sure that 1t has many more applica-
tions in the field of propagation. Last year we put some seed tlats ol
rhododendron and Hydrangea petiolaris in the foghouse and we noticed
a very quick germination, which resulted in a dense, even stand with-
out any signs of fungus invasion.

While I was in Boskoop I was told that a nurseryman there had
quick and good results when he put his summer gralts ot Blue Spruce
in a fog section. We intend to conduct some tests to see what can be
done with grafts in this fog environment.

There 1s a somewhat comparable American product on the market
which has been ftrequently advertised in the American Nurseryman
magazine. I have tried to find its specifications and other details with-

out much success.
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The representatuive of Defensor Inc. in the U.S. 15:  Mr. Rene Fors-
ter, ¢/o Rene Forster Co Inc, 432 Fourth Ave., New York 16, N.Y.

As a final comment 1 teel that [ should caution against too much
enthusiasm for this hunmidifier To me it 1s just another good applica-
tion of mist propagation, one that increases the potentialities as well as
the worries of the propagator. Also 1 want to express my grattude to
my former employer, teacher and friend, M. Siem von Kalveren ol Bos-
koop, Holland. Thank vyou.

MODERATOR NELSON: Thank you, Mr. Stroombeek, for that
most excellent description. Are there any questions to be directed to
Mr. Stroombeek?

MR. ALBERT LOWENFELS (White Plains, New York): How
did you know you had to shade vour houses in the summer® Did you
try 1t without shade?

MR. STROOMBEEK: 1 definitely did, but when I saw the first
sign of burning 1 knew what T had to do.

MR LOWENFELS What was the temperature’

MR. STROOMBEEK: The temperature runs up to 100°F. if 1t
is 1in the log I thought that would be detrimental to the cuttings.

MR. ARIE JAN RADDER: Mr Stroombeek spoke about the
American made humidifier. I have used the Walton Humidifier, made
by the Walton Laboratories in New Jersey

MR. STROOMBEEK: No, I referred to the one from Standard
IFngincering Waorks in the East.

MEMBER: He 1s referring to the one advertised in The American
Nurseryman for many vyears, by Standard Engineering Works, Paw-
tucket, R.I., and there are numbers ol them stull in operation in various
ereenhouses throughout the country.

MR JAMES WELLS There is a machine made by the Bahnson
Company in Winston Salem which T think is very similar to this one
It has a much larger capacity in that it will blow must lor at least 300
feet down the greenhouse Mr. Owens at Columbus 1s using that ma-
chine in a number of his houses very successfully.

What was the concentration of indolebutyric acid used to root your
cuttings?

MR. STROOMBEEK: T used a weak solution, 160 micrograms to
1000 cc of 50 per cent alcohol.

MODERATOR NELSON: Are there any other questions or com-
ments?

MR STROOMBEEK: This 1s Model 3001 with a thermal satety
switch  Of course, it 1s built for nursery purposes I wanted to men-
tion this because the switch will cut m as soon as the tempcrature goes
above 75° F, at a ume that you want to have your log very badly. It
you don’t specify vou may get the same model without the thermo-
nuclear switch.

MODERATOR NELSON. Thank you, Mr Stroombeek.
h3



This next talk promises to be an interesting one I am sure that
some ot you got up this morning and took a look at yourscll in the
mirror and said, “What 1s it worth?” Well ,standards like those can
be switched up and down, depending on the occasion. However, the
standard of the red and blue of the ledger sheet 1s one that cannot be
ignored in the industry and, therefore, it is with pleasure we have Mr.
Henry A. Weller, Director of Perennial Production, Irom the C. W.
Stuart Company, Newark, New York, to talk to us on “Propagation —
Dollars and Sense.” Mr. Weller.

Mr. Weller read his prepared manuscript. (Applause)

PROPAGATION — DOLLARS AND SENSE
HeNnry A. WELLER
. W. Stuart & Co.

Newark, New York

In the four years that 1 have attended these meetings, 1 do not
recall anyone ever stressing the actual cost ot propagation. Is not being
aware ol the cost ol propagation, and doing something about 1t, just as
important to the nurseryman as the “‘know-how” ol propagating?

Although propagation has been practiced since almost the begin-
ning of time, and procedures have been basically the same, there are
ways of m()dlf‘}’il'lg these that will result 1in a better plant, greater yields,
and an actual decrease 1 cost ot production.

The two words, dollars, and sense, have a direct bearing upon each
other. Using common sense when producing plant material does result
in a greater prolit, dollar-wise. We are all vitally interested 1n propa-
gation, or we wouldn’t be here today, but I wonder how many ol us are
aware of, or know how much a given item costs us to propagate and
grow. Do we know 1l 1t 1s protitable to keep certain items i our line?

Since 1 have been keeping accurate cost {igures we have eliminated
approximately 10 varieties of plants, simply because, no matter how we
propagated these, they were not prolitable to keep in our line. This
1dea of keeping cost on every variety grown might seem unnecessary to
vou, but during one season ol growing Plilox subulata, we showed a loss
of $900 00. If I had not kept accurate cost records on this specitic 1item,
we would probably have continued to grow it the same way, year atter
year, with the loss being absorbed by the profit ol another variety Now
we will either have to find a more cconomical way ol propagating and
erowing Phlox subulata or eliminate it from our line of growing.

Let me give you a briet explanation of our cost program. All ex-
penses 1ncurred from the time a cutting 1s taken untl it reaches ma-
turity are charged to that given variety. It requires a lot ol time and
elfort to keep these daily records straight, but it gives us a picture ot
where and tor what we are spending money With this program we
are able to determie: (1) 1t an 1tem 1s prolitable to grow, (2) the
most economical method of propagation and growing, (3) the cost to
ecrow the 1tem, and (4) the sale price.

There are three phases of operation within our nursery where I [eel
we have been able to reduce cost considerably, namely: (1) storage ol
rooted cutungs, (2) weed control, and (3) nust propagation.
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For scven years now, we have been storing cuttings under control-
led refrigeration. This enables us to hold our cuttings in pertect con-
dition from the time they are well rooted until the time they are to be
planted in the fieid By doing so, we are able to get two crops from
the same greenhouse space that in the past produced only one This
idea ol storing rooted cuttings was brought to our attention by the pre-
[iminary work done at Cornell University by Dr. Willlam Snyder We
follow the procedure that when the cuttings have initiated one-half inch
roots in the sand, they are led with a water soluble plant food every
two weeks to increase vitality. Alter suftficient rooting, the cuttings are
removed [rom the bench, sealed in polyethylene bags and then placed
in cold storage. The most important consideration during this period
is that ol temperature control. By maintaming a constant 34° F. we
have been able to carry cuttings until such a time that they can be plant-
ed in the spring. This has been for as long a period as 4 months. The
cuttings that we have successlnully stored by this method include: Teu-
crium chamaedrys, Buxus semperviens, Ligustrum vicaryr, Chrysanthe-
mum spp., Aster spp., lLuonymus fortune:, and Euonymus fortuner vege-
tus. This procedure has greatly reduced cost while increasing produc-
tion and elliciency.

The practice of storing rooted cuttings under refrigeration, com-
pared to that of putting them mto cold trames, has reduced the total
propagation charge by one-third, and has given us 2 crops of cuttings
in the same greenhouse bench space. You can realize what this means
when dealing with approximately 300,000 cutungs. 1 again want to
stress the 1mportance ol maintaining a temperature ol 34°F. On one
occasion our refrigeration unit broke down and the temperature went
up to 38°F lor a short period of time, resulting 1n some rotting and
loss ol foliage.

The second phase of operation where we have been able to save
money is 1n weed control. During the past ten years that I have been
with Stuart’s, we have been keeping records of what 1t costs to keep our
nursery relauvely Iree [rom weeds Up to 1954, we were spending ap-
proximately $30,000 annually for hand weeding and cultivation. Dur-
ing this period of time, we tried every conceivable method of weed con-
trol. The results were very disappointing because whatever we tried
scemed to control the plants as well as, or better, than the weeds. How-
ever, with some ol the new herbicides, we have been able to actually
cut our labor bill by 409,, in spite of continued increases 1 hourly
wages. This 409, reduction is based on an average of 140 acres. Sounds
pretty good, doesn’t it> Well, believe me, 1t not only sounds good. but
it looks good when you add up the total costs In the nursery business,
[ personally think that this field has a greater potential than it has ever
had before, because there are newer and better products coming out
almost every day.

For our weed control program, we have been using 109 granular
chloro IPC, made by the Niagara Chemical Company. We apply the
CIPC with a tractor driven rotary secder at the rate of 6 pounds actual
per acre, or 60 pounds of the 109, material. When applied just after
planting in the spring, we are able to control the first flush of weeds
and delay hand hoeing by a month and a half
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In actual figures, this 1s the comparison we get between chemical
weeding and hand weeding. 1t takes 15 minutes to treat an acre of
ground by using the rotary seeder After this application, it only re-
quires an average of 48 man hours per acre to keep it Ilree from weeds
for the rest of the season  This 48 hours compares with 160 man hours
required to keep an acre free {rom weeds 1f not chemically treated 'This
oives us a saving ot approximately $200 00 per acre. You are probably
wondering il we have had any mjury to the plants by using CIPC at
the 6 pounds actual per acre rate. In most nstances the plants in the
treated areas grew as well as those in the non-treated areas Ol course,
you must realize that an application above the tolerance level ol the
plant, will resut in injury. As far as I know, there has never been any
extensive testing done to determine the tolerance level ol specilic plants.
Through our experience with the material, we have found that 4 ot the
plants we grow seem to be less tolerant than the others. These 1nclude
Phlox paniculata, Tberis,, Ajuga and Dwanthus chinensis. By reducing
the rate ol application by one half, or to 3 pounds actual per acre, we
were able to get a degree of weed control, without injury to the plants.
I might add that, while this product is our main source ol weed control,
we are still not controlling all types of weeds with it. CIPC 1s too selec-
tive, and therefore we are continually searching and testing other pro-
ducts to find one that 1s even better. We have been working very close-
ly with Dr. Pridham, of Cornell University, lor the past lew years He
no doubt has more information, based on good practical expcrience
than any other person 1 the field.

Mist propagation has been most mfluential in reducing our propa-
cgation costs  With mist we have been able to get a higher percentage
of cuttings to root, as well as to reduce the total number man hours and
decrease losses in freld transplanting. Like most nurseries, we were cau-
tious with this new technique ol propagation, so 1n 1953 we only rooted
approximately 5,000 cuttings, using small quantities ol many varieties
of plants for testing We were so encouraged with the results that each
year sincc we have mmcreased production to the point where we are now
propagating approximately 400,000 cuttings, or 309, ol our annual total,
under mist.

In our outdoor propagation area, we now have 1000 mist nozzles
spaced every b feet, giving us an area of 25,000 square [eet ol bed space
under mist. The overall area is covered with 2 inches ot one-hall inch
gravel for drainage The beds are 5 feet in width and are edged with
discarded railroad ties. The ties have already been weather proofed
with creosote, and are heavy enough so that they stay in place without
having to be staked We are using Florida type nozzles and have been
quite satisfied with them. In order to get better water coverage and
less clogging we drill the oritice to 1/16th of an inch. By increasing the
sizc of the orifice, more water passes through, which reduces the total
pressure 1n the hine It would therelore be wise to check the pressure
of your supply line before going ahead with this procedure

Each bed is controlled with an individual timer and solonoid 'The
timers have a range {rom 2 mnutes through cne hour, and, 1in addition
to this, have a switch which can turn the individual hne oft, hold 1t on
constant mist or place the timer 1in control. Drying around the outside
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of the beds because ol wind drilt was a problem. It was found that
wind baltles had to be erected in order to keep the water where 1t was
needed. Of all the rooting media available we have tound that terra-
lite works the best lor our mist operation This medium gives us good
aeration and good draimnage, even though we are applying relatvely
large quantities of water. The terra-lite also has a tendency to cling to
the roots during transplanung which aids in keeping the roots moist

Some ol the lactors that make mist propagation ideal are as ftollows:

. The llexibility ol uming. In our experience, cuttings can be
taken over a longer period ot time with excellent results. We
can take cuttings earlier in the year

2. Using tlats and storage boxes that are normally put away for the
summer, again 1s an advantage, in that the cutungs can be moved
directly to the field in their growimg units This means the cut-
tings do not have to be pulled unul the last minute belore they
are to be planted into the ground.

3 The rooted cuttings arc {ed through the mist hne, saving us the
time and labor of hand feeding A water soluble tertilizer con-
taining the 3 basic nutrients and trace elements 1s used. By doing
this, we increase the growth and vitality ol the cuttings so that
they can be transplanted the same season that they are taken.
This allows you to plant at a time when you are not as busy as
you are during the spring rush. It gives you a better and larger
plant at the end ol the normal 2 or 3 year period ol growth, and
In many cases you are able to produce a saleable plant m one
less year.

The advantages of mist propagation also are numerous in many
small ways. For example, with the plants we have tried, we have
found that, in most cases, it does not make any difference whether
the basal cut 1s made above or below a node. This enables the
propagator to cut a handful ol cuttings at one time, with a pair
ol pruning shears In our testing, we have not found any advan-
tage from using hormones on cuttings rooted under mist  "T'here
is no need for the constant vigilance which is required with most
other methods of propagation

The plants we propagate under mist n full scale production in-
clude  Ewonymus fortuner, Winter Glory and Winter King which are
two new Luonymus hybrids, Buxus sempervirens, Mahonia aquifolium,
Pachysandra., Vinca iminor, Chrysanthemum vars., Plumbago larpentae,
Ligustrum wvicaryt, and Philadelphus wvirginalts  Others we have had
under test and that have shown good results are: Cylisus scoparius,
Viburnum carlest, Taxus cuspidata, Juniperus hetzi, Colinus coggygria
atropurpurea, Berbens atropurpurea nana, Pachistima canby: and Plul-
adelphus coronarius aureus As far as 1 am concerned, mist propaga-
tion has contributed more to the nursery industry than any other devel-
opment in recent years The potenual is beyond comprehension

The storage of cuttings under retrigeration has decreased our hand-
ling costs, and has made our greenhouse more efficient. Qur weed con-
trol program has enabled us to reduce our labor cost by 40 per cent.
By rooting more of our cuttings under mist, we have been able to re-
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duce our propagation costs This was all brought about by keeping
accurate cost figures on all the phases ol our operation. So don’t you
agree that being aware of the cost of propagation and doing something
about 1t, 1s just as important to the nurseryman as the “know-how” ol

propagatton”
ok o - S 3 K

(Editor’s note:  Mr  Weller supplemented his discussion with a
series of colored slides. Some ol the comments and questions follow).

MR. WELLER: I mentioned the weed control program. This
happens to be a good crop ot chickweed which was controlled by using

a fall application ol CIPC at the 6 pound rate.

MR. CASE HOOGENDOORN (Newport, Rhode Island) - What
1s the latest you apply your CIPC in the f{all?

MR. WELLER. We generally try to apply it in September. It
doesn’t break down untul vou get sutlicient moisture to bring about a
reaction.

MR. HOOGENDOORN: What happens if you put it on in No-
vember?

MR. WELLER: You would still get control, in fact 1t can bc
done in the snow. We have had good weed control in established plant-
ings ol Ilex VYerlicillata with the 3 pound rate per acre. When we get
into the 6 pound rate tor this plant we are getung into trouble

MR HOOGENDOORN- Do you wet the roots ol the cuttngs
belore you put them in polyethylene lor storage-

MR WELLER. Ng¢, we do not. Incidentally concerning rooting
of Vibwrnum, Viburnum carles: cuttings taken on June 30, produced an
excellent type ol root structure

MR. WILLTAM FLEMER: How did they winter over alter plant-
Ing>
MR. WELLER: All right These were put in cold trames.

MODERATOR NELSON- Thank you, Mr. Weller. We have
time for several more questions.

MR RALPH FISHER (Morrisville, Pa.). What is the length ol
your mist beds?

MR. WELLER. Approximately 150 feet.

MR. FISHER: How high 1s the wind ballle that surrounds them
around the outside?

MR. WELLER: Approximmately six feet.

MR. C. DeGROOT (Oakville, Ontario, Canada): I would like to
ask what your timing is on the application of the CIPC herbicide?

MR. WELLER: It 1s applied right aftter planting in all cases
MR. HOOGENDOORN: You haven't had any bad results?

MR WELLER: As I mentioned betore, with some varieties we
had to reduce the concentration to circumnivent in jury

MR. HOOGENDOORN: I applied 1t last [all to beds when
planted and 1 noticed this spring that the Taxus were oft-color T had

18



to bring them back with nitrogen, although I had two beds that never
did come back. The chemical was applied right after they were plant-
ed.

MR. WELLER: 1 think it is a case ot checking the tolerance ol
each type of plant material to learn when to apply the chemical.

DR. MAHLSTEDL: You had ten perennials you said cost too

much to produce, among them, Plhlox subulata. Who grows them, or
how do you reduce growing costs?

MR. WELLER: In a case like this we have to check through our
records to see where we made an error or where we have been doing
something wrong. In the case of Phlox subulata, as you all know, 1t
is propagated by taking divisions, and 1f this thing isn’t done elficiently
you can run mto quite a number ol man hours in just tearing the plants
apart.

MR. RICHARD VAN HEININGEN (Deep River, Connecticut):
What 1s the water pressure m your mist line?

MR WELLER: We are runmmng at city pressure, which 1s 80
pounds. 1 menuoned that by the time 1t gets down to the end ot the
line 1t 1s probably down to around 65 pounds

MODERATOR NELSON: Thank you, Mr. Weller, lor a very
informative talk. *

Now, to move right along, the next speaker needs no mtroduction.
in the person ol Mr Harvey Gray. 1 will now call on Harvey to speak
on “Light Factors and Rooung Cuttings

Mr. Harvey Gray, Farmingdale, New York, presented his prepared
manuscript, on the ellects of hght on the rooting ol cuttings. (Ap-
plause)

LIGHT FACTORS AND ROOTING CUTTINGS
HArRVEY GRAY
State Umweisity of New York
Farmingdale, Long Island, New York

The origmal utle suggested for this talk was “Rooting Cuttings
with North Light.” T asked permission to change the title so that de-
tails allied to “north light” might be considered and devcloped. This
is a generalization of a lew concepts held in the area ol rooting cuttings.
Such a generalization, for me, 1s possible through a series ol demonstra-
tional tests set up and developed over several years by students as part
of their application and appreciation of the subject ol plant propaga-
tion The following remarks are offered for consideration and discus-
sion, a learning process, 1l vou please, rather than material ol unques-
tionable fact

We are led to believe that when all other factors are lLavorablc,
total tood manufacture is in direct proportion to light mtensity and
duration  With this thought m mind it might be wise to attempt root-
ing all of our cuttings in long and strong sunlight What happens to
temperature mn this strong and long hght? It is here where we must go
to an adjustment, making use ol light reduction, misting or both  But
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to bring them back with nitrogen, although I had two beds that never
did come back. The chemical was applied right after they were plant-
ed.

MR. WELLER: 1 think it is a case ot checking the tolerance ol
each type of plant material to learn when to apply the chemical.

DR. MAHLSTEDL: You had ten perennials you said cost too

much to produce, among them, Plhlox subulata. Who grows them, or
how do you reduce growing costs?

MR. WELLER: In a case like this we have to check through our
records to see where we made an error or where we have been doing
something wrong. In the case of Phlox subulata, as you all know, 1t
is propagated by taking divisions, and 1f this thing isn’t done elficiently
you can run mto quite a number ol man hours in just tearing the plants
apart.

MR. RICHARD VAN HEININGEN (Deep River, Connecticut):
What 1s the water pressure m your mist line?

MR WELLER: We are runmmng at city pressure, which 1s 80
pounds. 1 menuoned that by the time 1t gets down to the end ot the
line 1t 1s probably down to around 65 pounds

MODERATOR NELSON: Thank you, Mr. Weller, lor a very
informative talk. *

Now, to move right along, the next speaker needs no mtroduction.
in the person ol Mr Harvey Gray. 1 will now call on Harvey to speak
on “Light Factors and Rooung Cuttings

Mr. Harvey Gray, Farmingdale, New York, presented his prepared
manuscript, on the ellects of hght on the rooting ol cuttings. (Ap-
plause)
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State Umweisity of New York
Farmingdale, Long Island, New York
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wait, 1s it the high temperature that creates the problem in rooting cut-
tings? We have rooted a wide variety of plants with temperatures in
the area of 120°I. | must hasten to add that at these high tempera-
tures the humiity was held close to 1009, with the aid ol a vapor proot
CASC

I have rushed mto the subject ol rooting cuttings toco quuckly. Let’s
o back to the source ol the cuttings. Research and practice points to
the fact that 1t 1s the tood content ol the cuttings at the time ol inser-
tion 1n the medium that etfects the percentage of rooting. Cuttings
taken from plants in subdued light have considerable less chance to pro-
duce vigorous rooted cuttings. The carbohydrate/protein ratio, usually
relerred to as the C/N ratio, 1s a very important control lactor in root-
ing cuttings Cuttings trom plants growing 1n supressed light condi-
ton fail to possess sullicient amounts ol carbohydrate, and possess an
excessive amount of protein to encourage rooting. Cuttings taken trom
plants growing 1n lull sumight possess a good quantity of carbohydrate
properly balanced with protein to produce favorable roouuing At this
time I am prompted to throw in another thought in regard to the C/N
ratio concept  Cuttings taken from plants growing in the sun, well
lertilized, and well watered, unless given the opportunity to become
well matured, present a problem in rooting. Again 1t 1s a case ol too
little carbohydrate and too much protemn. Let us say, the wood 1s too
soft

To summarize this, 1t might be put this way. The well chosen cut-
ting with the proper C/N ratio 1s equally important, it not more 1m-
portant, than the number of foot candles ot light permitted to fall on
a cutting m the process ol rooting Paraphrasing a cigarette ad, catch
line, “lIt’s what’s in the cutting that counts.”

Now let us return to the subject ol light and the rooting ol cuttings.
The major problem, in summer, ol strong sunhight, tempecrature and
“cvapo-transpiration’” becomes a minor problem as we get into the fall
and winter pertod when cuttings are rooted under glass. It 1s the sum-
mer period, trom May through August, wherein lies the challenge I
think that most of us would agree that 1t is the strong light, and the
accompaning high temperature that creates the problem In order to
reduce the temperature and yet not to restrict too much light 1s where
the “North Light” princple applies.

North light implies that light that falls upon a surface makes its
entry from the north sky only. Shading, on the other hand, i1s the re-
duction of direct sunlight with the aid of a wide variety ol screening
devices In order to obtain the maximum north light there should be
no obstructions to the north such as shrubs, trees or buildings. A num-
ber of devices may be taken advantage ol in creating “North Light.”
The north side of a grove of trees, the base of a tall wall, as well as the
light deflector device made use of by Guy Nearing in his Nearing Propa-
oation Frame, all make available the cool etlicient north light for root-
Ing cuttings.

In our instruction program at Farmingdale, many tests and demon-
strations are set up to study rooting ol cuttings with various light 1n-
tensities  Light intensity under the north light system varies within its
limited range just as the direct sunlight varies over 1ts very wide range.
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Under the aluminum “dellector-retlector” as used in the Nearing Frame,
the hight intensity does not go much higher than 1000 loot candles,
while direct sunlight may go ten to twenty times higher.

Foot candle requirement tor photosynthesis varies between species of
plants There 1s a limited amount of inlormation on the most ettec-
tive wave length of light for maximum lood manufacture. It has been
indicated that for most plants the rate ol photosynthesis drops rapidly
under a light mtensity of 500 [c. With this thought in mind, we can
readily see the importance ol using strong cuttings with a high rooting
potential when we choose to use “North Light.”

With very few exceptions we successiully root more sorts ot plants
with “North Light,” under vapor proot casc conditions, than we do
with tull sun light under various misting systems During the 1958
summer season varieties of the tollowmg plants were rooted, making use
ol a vapor proct case and the principles of “North Light.” Acer pal-
matum, Azalea “Knap Hill,” Cotoncaster horizontalis, Ilex opaca,
Magnolia soulangeana, Prunus subhirtella, Prunus “Kwanzan,” Pyra-
cantha coccinca, Rhododendyon “Catawba Hybrids,” and Taxus cuspi-
data.

The vapor proot case 1s made by putting down plastic across the
bottom, up the sides and over the top ot the unit, which 1s held 1n posi-
tion with a turkey wire supporting device. We have found that there
1s no need mn this chamber to use any special rooting mixtures. We
just take the so-called Dutch peat as 1t comes out of the bale, and mois-
ten 1t to the degree that when it 1s squeezed 1n the hand only a few
drops of water will {all. The cuttings are then sunk into this medium
with a sutticient amount ol firming so as to prevent twisting atter they
have been positioned. All ot the cutting types considered ditlicult to
root are treated as lar as wounding and rooting powders are concerned.
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(Editor’s Note: NMr. Gray concluded his talk with a series ol seven
slides which summarized the points he brought out in his paper) .

MODERATOR NELSON- Thank vou, Mr. Gray. Are there ques-
tions?

MR. HOOGENDOORN: Under 100 per cent humidity, do you
have any tinishing problems?

MR. GRAY: To date we have not had any problems and I am at
a loss to explain why.

MR HOOGENDOORN: What 1s the temperature inside vyour
vapor prool case in the greenhouse during the winter?

MR. GRAY: As to the temperature ol the bench in the winter, I
might say that we attempt to regulate our heat by twisting a valve on
the heating line, which 1s under the bench. We think we have a bot-
tom heat temperature somewhere in the area of 68 to 72 degreesF.
What the temperature in the air space above the cuttings may be, 1 do
not have any idea.

DR. CHARLES HESS (Lafayette, Indiana). Harvey, have you
made a direct comparison between the mist system and your vapor proof
case system using the dellector retlector?
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MR. GRAY: Indeed, I have, Charlic. I would not stand up here
11 1 had not,

DR. HESS- Then have you made a cost analysis of the two? With
the increased cost of the deflector retlector 1 wonder 1if you do not have
a4 higher cost per cutting than you would have using a mist svstem
alone?

MR. GRAY: No doubt you would. In this case I would not re
recommend the dellector retlector, but would suggest as 1 did 1in my
formal presentation, that you go to the north side ot the woods and set
the cases up there. Here you would need no aluminum, and you would
have plenty ol light rcaching the cuttings. I get 1000 fc on the north
stide 1n the summer period, ample and sutticient to do a good job 1n
rooting, bearing m mind that our cuttings are strong with a high root-
ing potential.

MR. WALTER GRAMPP (Red Bank, New Jersey). Usimg that
noith light setup, how long docs 1t take to root Acer palmatum?

MR. GRAY. We get very nice roots showing in six weeks time,
and the root system comparable to the plants on exhibit 1n twelve
wecks.

MR. GERALD VERKADE (New London, Conn): Is there any
definite distance between the top ol vour plastic and the tops of your
cuttings?

MR. GRAY: 1 don't think 1t makes a great deal ol ditterence.
We arc checking this at the present time.

The 1mportant thing i case construction s that you do not build
a arcus tent and call 1t a vapor prool case. You have to keep the roof
of your case {lat You lellows who have been in this business of propa-
cating plants for a long time know what a gratting case looks like. A
vapor prool case 1s exactly the same thing, except you vapor prooi it
with plastic.

MODERATOR NELSON. Thank you very much, Harvey.

The next person on our prograrm is John Hill, better known to
all ol us as Jack He 1s speaking on “A Practical Approach to Green-
house and Liner Bed Sanitation” Mr. Jack Hill.

Mr. Hill discussed the subject ol sanitation as 1t 1s related to the
successiul propagation ol plants  (Applause)

A PRACTICAL APPROACH T0O GREENHOUSE
AND LINER BED SANITATION
| B. HiLL
Iy, Hill Nawsery Company
Dundee, Tlhnors

Perhaps 1 should litst define what I mean by greenhouse sanitation.
Actually 1t 18 not a thing, but rather, condition. It is a condition which
results trom the application of cultural practices that are designed to
initiate and maintain cleanliness throughout an entire plant producing
facility. We teel that sanitation 1s a very important tactor in this process
of attempting to standardize. It 1s one of those factors which can be
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controlled, but untoruumately, 1s not the type ol cultural pracuce
through which you go once, and 1t 1s all done It 1s contunuous.

The reason for practicing sanitation is simple  First, 1t will reducc
cost, and, second it may permit the production of a plant which could
not be economically undertaken otherwise. This condition ol clean-
liness 1s ammed at production without interlerence [rom discases and
harimful insects Last but not least, 1t 1s aimed at producing an opera-
tion which is free from too many cull plants.

All experts on industrial relations stress the importance ol neatness,
orderlimess and standardization, 1n any operation in order to achieve
optimum results It 1s not a type ol problem that you meet only once,
solve 1t, and never cxperience it agamn. It 1s a type ol problem that
you just have to work at every day. For example, we all know how
rubbish and junk tend to accumulate in corners, which, 1s not noticed
as much alter one has walked through the pile three or lour days

I believe the primary pomnt in the matter ol greenhouse sanitation
15 a systematic cleanup. By that, 1 mean a speatic period devoted to
the collection of all plant refuse and rubbage, both inside and outside
the grecenhouse, under the benches, m the corners in the headhouse,
and in the workmg aica  After this has been done it 1s then ume to
orve a little thought to the establishment ol one, stratcgically located
rubbish pile. One must then have the hirm conviction that every bit
of rubbish is to be taken to that one pile, lor subsequent burning or
removal to a public dumping ground.

There is, ol course, an endless economy to be achieved from arrang-
g work m such a way that debries falls directly mnto a container, so
that it can be disposed of easily.  We solve that problem by making cut-
ungs, trimming grafts and the like, by arranging to have the worker
perform his duties right over a receptacle, mto which the preces will
[all.

I was brought up or associated with a greenhousc operation where
it was standard operating procedure to carry lhiterally thousands of
pounds ol live plant material imnto the greenhouse every week From
this quantity of plant material we made up cuttings or gratts which per-
haps totaled about 20 per cent cl the total mass brought into the green-
house. The remaining 80 per cent was carefully swept mto a pile and
carried out in three or lour days,

In our operation we have {requently seen jobs pertormed in such
a way that 1t took one man, let us say, one hour to accomplish but 1t
took two men, two hours apiece to clean up after him. We do not con-
sider the job is finished until the working area is entirely clear and
ready for the next job that comes along

In our headhouses the work benches are mainly metal. We do
have one or two old wooden ones with which we are extremely careful.
We cover these with copper naphthanate, 1n an etfort to keep whatever
may be in the wood inside, where it will not do any harm. We use a
ereat deal ol used newspaper, ic newspaper that is no dirtier than it
cets 1n reading. We try to stay away Ilrom old lunch papers and similar
paper. We do all the work we can on these newspapers. This facili-
tates the cleanup operation because- they can be bundled and trans-
ported to our one, centrally located rubbish pile.
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You will notice that 1T have not relerred to any spectlic disease,
isect, or control measure, since actually there 1s no way ol knowing
whether any are present Therefore, all the controls I am discussing
arc those not aimed at combating a specilic, deadly disease but more at
climinating, so lar as possible, the likelihood ol any of the numerous
agents becoming established. Any tool which 1s used to handle a large
number of plants 1s much more suspect than a tool which 1s used to
handle only a few plants Therelcre, things such as wooden boxes used
in the greenhouse are certainly to be watched very carelully. In our
operation we have almost entirely eliminated the use of wooden boxes.
For example, we use metal trays for handhing all our cuttings. We
have also eliminated the use ot the large, square wooden box for hand-
ling propagating material. Instead we handle 1t all 1n square galvanized
washtubs  These tubs ar¢c nominal 1n cost, and ol a handy size. 'They
are easy to clean although we have good reason to believe that most
fungi and bacterta would not lind as happy a home on metal surfaces
as thev would on the wooden container Wooden containers, 1t used,
should be painted annually or dipped 1in a standard strength wood pre-
scrvative 1n order to msure 1ts longevity and to make sure that it is not
comg to carry any diseases that we will later have to eliminate from
our operation Ol course, 1t 1S quite 1mportant to put these containers
away 1n a clean condition They should not be put away containing
ecarth, old roots, or other debrics

Tools, in which I include such things as hand trowels, short-hand-
led shovels, spades; and implements that are generally used in the green-
house and propagation area, should be dipped trequently in some kind
of decontaminatuon solution. For example, a shovel might be dipped
three or four umes a day mto a solution containing one part Chlorox
to four parts ol water.

As for the greenhouse 1tsell, 1t 15 very important that it is cleaned
completely By complete cleaning I mean that everything from the
benches, to the gutters ol the house should be scrubbed. If possible,
the bars should be washed and certainly lastidious operation would re-
quire repainting the bars inside the house, 1t tor nothing more than to
eliminate the mold that olten forms on them Usc of a 1.50 formalde-
hyde solution tor washing has proven to be excellent for this type of
clcaning operation.

We follow a somewhat ditlerent procedure m the handling of our
sand propagation benches than 1s generally accepted 1n that we do not
change the sand We have somc sand which has been i use now for
[ive years We stcam 1t at least annually, and between every crop possi-
ble. It 1s possible, of course, to have two benches steamed 1n the green-
house while you have a crop in, say, two others. This is one of the main
advantages 1n using steam as an overall antiseptic agent as compared to
many chemical sterilants which cannot be used in a house containing
growing plants. It i1s admitted that the medium will eventually build
up with plant reluse so that the moisture capacity i1s higher than we
like for a propagating material. However, we feel that it i1s sater and
that there 1s less Iikelihood of diseases developing from the plant refuse
which invariably comes ot the cuttings and falls on the sand, than
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there would be in going to new sand about which we know very little.
New sand is never used unless 1t 1s first steamed.

Pots, are a frequent source of contamination in the greenhouse. It
is standard procedure with us to boil pots prior to use in a couple of
old stock tanks that are 10 or 15 feet long, 20 inches deep and 30 inches
wide. We put flats, pots and everything into the tank, hook the steam
mantifold in the bottom ol it and attach the portable steam generator.
After they have boiled, we let them soak for at least an hour in order
to get as much of the salt out as possible. The boiling kills olf what-
ever fungi and bacteria: may have accumulated on that pot, and they
are then put away.

In the outdoor beds used to produce banded liners we like to treat
the soil either chemically or with steam. Use of chemicals such as
Vapam and possibly Mylone seems to be more convenient than steam-
ing. After the soil has been cleaned up we like to apply at least two
inches of gravel so the plant bands in the trays rest on the pea gravel
rather than on soil. In the past, liners which rooted out of the band
and tray into the pea gravel were believed to be damaged by the lack
of moisture. After a little study we had good reason to believe that
much of the damage to the root tips could be traced to the lack of
cleanliness or the lack of facility for maintaining it.

For several years now we have followed a procedure that we now
regard as standard procedure in our opetation. It is that of dipping
every cutting, scion and understock which 1s brought into our propaga-
ting facilities into a combination dip, that we call the Triple Dip, for
lack of a better name. It is comprised of Captan, Agrimycin and Ter-
rachlor which are dissolved in ordinary water. It is a relatively inex-
pensive dip, and every piece of material is run through 1t. We are sure
that this dip slows down rooting. However, since we are generally deal-
ing with plants that are easy to propagate from cuttings, this slight re-
duction in speed of rooting is nct serious. On the other hand, it a
propagator was handling a group of plants considered ditficult to root,
then it might be a factor and would keep him from using this dip. We
have used Ovatran in the dip, in an attempt to get rid of all mites be-
fore we ever put cuttings 1in the bench. We found that 1t often inhibit-
ed rooting more than we liked. In the process of running cuttings
through this dipping solution it naturally accumulates plant debries.
When this becomes excessive we do not throw the dip out but rather
use it to wash down our work benches and the greenhouse tloor.

In what appears to be a somewhat elaborate procedure and pre-
occupation with something that you olten can’t see, we higure that it
is cheaper to take steps to prevent a disease infestation than perhaps
having to fight 1t after it has started. You will remember i my intro-
ductory remarks that my original analysis of this sanitation procedure
was to reduce production costs. Although these things I have described,
sound elaborate, they are quite simple and require very little time, once
they are established as routine.

A good question for me to ask in conclusion is, “How mature is
your thinking in reference to things like sanitation?” We don’t have
to look very far back in history to find where the human race thought
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it was pretty well advanced, but was doing what appears now to be
some pretty foolish things. For example, there was a time when surgery
was just almost a warrant ot death. Then 1t was discovered that through
asepsis, surgery could be performed on the human being with pretty
well, predictable results That was quite a big step. Often, this was
accomplished before it was known what caused the disease or for that
matter before the germs were actually seen. Thanks to Zacharias Zanser,
a Dutchman and Anton Leeuwenhoek we began to see things that could
not be seen with the naked eye 1 believe this same thing applies in
the matter of greenhouse sanitation The presence ol these disease or-
ganisms cannot be seeen with the naked eye until 1t 15 too late. To mjy
way of thinking it is [ar easier to control them by sanitation and by
preventative control measures than to attempt to fight them after they
have become established. Thank you very much.

X 2 S k 28

(Editor’s Note: Mr. Hill 1llustrated several of the points brought
out in his paper by means ol colored shdes.)

MODERATOR NELSON: Thank you very much, Jack. Are
there any questions you would like to ask Mr Hill?

MR. HANS NIENSTAEDT (Rhimelander, Wisconsm): Do you
treat your benches in the greenhouse with Mylone?

MR. HILL: No, we have not used it in the greenhouse. We have
it on hand, and it is our plan to use it tor the sterilization of outdoor
beds next spring.

DR. CHARLLES HESS: Jack, can yvou tell us what is in your dip
that is reducing your rooting?

MR. HILL: I believe 1t 1s the Terrachlor that 1s giving us the
inhibiting action. We have used the Agrimycin and Captan alonc on
several occasions and have not experienced as much inhibition.

DR CHARLLES HESS. The reason I asked 1s that the chrysanthe-
muim people have found poorer rooting from cuttings which are dipped
In streptomycin.

MODERATOR NELSON  Thank you very much, Jack

To continue with our program I take pleasure in introducing Pro-
essor L. J. Enright, of the University ot Maryland, College Park, who
will speak on “Response ot Magnolia grandiflora and Several Species
of Beirberis to Root Promoting "Ireatments.”

Dr. Enright then presented his paper on the use ol concentrated,
quick dip chemical treatments lor rooting cuttings of magnohia and
barberry. (Applause)
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RESPONSE OF MAGNOLIA GRANDIFLORA AND SEVERAL
SPECIES OF BERBERIS TO ROOT PROMOTING
CHEMICAL TREATMENTS
L. ]J. ENRIGHT
Department of Horticulture
University of Maryland
College Park, Maryland

Scveral workers have reported (1,2) tavorable rooting responses ol
stem cuttings of a number of species and varieties ot Berberis to various
chemical treatments In general, the most satistactory results were ob-
tained with hardwood cuttings. In every case, the percentage of rooted
cuttings was low and the period ot time required for root initiation was
lengthy.  Ennght (38,4,5) reported successtul results in rooting a num-
ber ol ditficult plants with concentrated-solution-dip treatments ol in-
dolebutyric acid. This study was undertaken to determine the inllu-
cnce of stmilar treatments on the rooting response ol Berberis julianae,
Berberis sargentiana, Berberis thunberge, Berberis thunberge atropur-
purca and Berberis verruculosa.

This mvestugation was carried out lor two consecutive 12 month
periods to determine the proper tune for taking the cuttings, the posi-
tion on the plant from which the cutting wood should be selected, the
uming mterval which should be used with the mtermittant spray sys-
tem, and the concentrations ol root promoting chemicals that would be
most benelicial.

[t was found to be truc with Berberis species, as it is with many
other ornamentals, that cuttings rooted best which did not come lrom
the most vigorously growing shrubs. It was also determined that those
cuttings taken from the lower branches, olten more shaded, rooted bet-
ter than thosc taken hom the upper branches.

The cutungs were taken from the lateral twigs of the current sea-
son’s growth and cut to a length of 4 to b inches. All the cuttings were
taken from the same parent plants for the duraton ol the study to avoid
genetic differences i the woody material used. Although wounding
was employed 1t was found to be ol no value in producing rooting re-
sponse on the barberries. In each test, 50 cuttings were used and therr
basal portions were dipped to a depth of 2 inches, for a period ol 10
seconds, mto a solution ot indolebutyric acid and distilled water. The
solutions were prepared by dissolving the indolebutyric acid crystals in
just enough 909% ethyl alcohol to cover them. Then distulled water was
added to bring the solutions to the desired volumes. The dip concen-
trations used were 5000 ppm, 10,000 ppm and 20,000 ppm.

A well dramed greenhouse bench with an mtermittant mist system
was used lor the propagation. "This system was an in-bench nstallation
with Florida 5508, detlection type nozzles. It was timed to spray the
plants tor 15 seconds during every 10 munute interval from dawn until
one hour alter sunset. A coarse grade of bank sand was used as the
propagating medium. Soil heating cables were used to maintain the
rooting medium temperature at approximately 70 degrees F. during the
cold periods of the year. Whenever possible, air temperatures were
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maintained at a2 mmimum ol 72 degrces F during the day and 62 de-
orees F. at night.

In all cases, except with the Beiberis julianae, the 5,000 ppm IBA
solutions gave the best results The plants responded in this manner —

Berberis sargentiana 46 days 919,
Berberis thunberg 17 days 1009%
Berbents thunberge atropurpu ea 28 days 90%
Berberis verruculosa 31 days 96 %

Cuttings taken m early spring and late lall responded with equally good
rooting. Although those taken during the summer did not respond at
all. A stronger, or more concentrated solution, 10,000 ppm IBA was
necessary to produce roots on Beirbers julianac. These plants did best
when taken during the winter months and rooted 1 approximatelv 44
days with an average ol 989, success

Magnolia grandiflora was handled 1n much the same manner. With
this plant, however, wounding was an aid to rooting. A thm one inch
slice ol bark was removed lrom two sides ot the base to expose the cam-
brum betore the cutungs were mmmersed in the IBA solutions The
medium and miust timing were identical to that used for the barberry
Specles.

For the College Park, Maryland area it was tound that cuttings
taken during the late spring or carly summer produced the best rooting.
It was also lound that the root development was directly proportional
to the concentration of the chemical solutions used The data tor the
month ol June are a geod example of this lact —

Cuttings Taken 1 June (% Rooted)*

Conceniration 1BA Ist week 2nd week 3rd week 4th week
Control (no treatment) 0 0 0 0
5,000 ppm 6 12 14 10
10,000 ppm 12 22 28 28
20,000 ppm 84 88 86 88

*Cuttings rooted 1n approximately 63 days

We have found that by reducing the mist interval by one half at
weekly intervals, after the cutungs have rooted satisfactorily, thev be-
come sufficiently hardened for potting or outdoor planting. Our losses
after transplanting have been negligible.
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MODERATOR NELSON- Thank you, Prolessor Enright Are
there questions to be directed to Prolessor Enright?

MR. WILLIAM FLEMIR: Were any ol these cuttings Magnolia
grandiflora hybrids, or were they straight species?

DR. ENRIGHT: Straight species We had very poor results
with the hybrids we tried.

MR. JAMES WELLS. Have you tried any ol the strong powders
in place of the concentrated dip?

DR. ENRIGHT. Not very many.

MODERATOR NELSON. Are there any more questions? 1f not,
we thank you, Dr. Enright for a most interesting presentation.

The next speaker on our program is Mr, Hans Hess who is going
to speak to us on the subject, “Copper Beeches by Gralting.”

MR. HANS HESS (Wayne, New Jersev): I leel somewhat out of
place talking about grafting, atter having heard all these fine speakers
talk about the rooting of cuttings. However, up to this point I don’t
believe there has been much successful work done with the rooting of
copper beeches from cuttings, and therelore, we still have to resort to
the old and tried method of gratting

Mr. Hans Hess presented his talk, “Copper Beeches by Gralting ”
(Applause)

COPPER BEECHES BY GRAFTING
C. W. M Hgss, Jx

Hees Nuveery
Wayne, New [ersey

It would not be proper to discuss the field of gralting without giv-
ing a little time to the preparation which precedes this mechanical op-
eration. [ will theretore start at the very beginning and speak for a few
moments about the seeding ot Fagus sylvatica, the understock lor its
suntanned brother. Many have had ditticulty in obtaining a good stand
of seedlings even though they used seed which was apparently fresh.
We have tound that the seed of Fagus sylvatica loses its viability very
rapidly and consequently planting immediately alter receiving the seed
1s of the utmost importance. The sced generally arrives {rom Europe
alter the ground 1s {rozen solid and therelore seedbed preparation be-
tore hand 1s necessary. Seeding directly on the frozen ground does not
etfect the germinatton and it generally reduces the danger of rodent
damage. We have, in a [ew instances had to remove lour to six inches
of snow belore being able to plant the seed and obtained equally good
results We have for the past few years treated our beech seed with red
lead to avoid any rodent damage. The sced germinates very early, in
fact it seems as though germunation takes place as the [iost leaves the
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eround. The seedlings begin to break through early in April and at
this stage are extremely tender. It is therefore nccessary to have trost
covers available at the time you uncover the germinating seed We
use the conventional four by six foot, reed mats and keep them avall-
able until atter the middle ol May

In order to get maximum growth and prevent burning, the seed-
lings arc kept under 509 shade for the cntire season. A majority ol
the seedlings will develop to gralting caliper m onc season, although
with the carrot-like root system 1t is difficult to salely litt the seedlings
and pot them before the leaves absciss.  As you know, seedlings potted
in a dormant condition during the fall are very slow to re-establish and
therefore do net generally make a satislactory understock  'We have
found it satistactory, when necessary, to pot the plants 1n early Septem-
ber with a full complhiment of leaves and place them under mterrupted
mist for a week. By potting the plants i full leal and using mist, re-
rooting is tor all purposes immediate, and after three days we gradually
reduce the mist until 1t is discontinued at the end of a week A very
satisfactory root system 1s produced by gralting time since the plants
do not become dormant unul nearly January. You have probably
noticed that the European green beech will hold its leaves even though
they are dormant. 1t you pot them early, belore a irost and keep them
in the greenhouse, the leaves will stay green and certainly help the root-
Ing action

The procedure we generally try to lollow is to pot the seedlings in
early March into 214’/ rose pots and grow them a full season 1n shaded
frames. This method provides an understock with a very sound root
system and 1nsures the greatest degrec ol success. We bring the stocks
into a cool greenhouse late in November and keep the temperature as
close to 50 degree F. as possible until we are rcady to graft them in late
January or early February.

Before going further I must stress the importance of scion wood
selection It 15 possible to obtaimn fair results with three or even lour
vear old wood, although, for the best results and the most vigorous
plant, current season’s wood 1s by tar the best. As mentioned previous-
ly, we graft our beeches late in January or early February, which period,
from past experience 1s the most satistactory  This we leel 1s related to
the approach of spring which enricouages more rapid uniting of the scion
and understock The scion at this tumc ol ycar comes into growth
much sooner, which we have lound 1s important lor good results.

A regular side graflt has been our best method ol uniting stock and
scion, since it provides a maximum area of contact. The more nearly
perfect the fitting of scion to stock, the better the percentage ol survival
alter the lirst year. The gralts are tied with either a waxed string or
rubber band, both are satislactory. The newly made gralts are then
placed in the graftuing casc at an angle, smce the depth ol the bench
does not permit setting them up straight, with the unions above the
peat  We use both regular sash or plastic covers with equal success.
It is possible, however, with plastic, to elimmate datly ventilation until
it 1s time to harden the gralts. The sash remain closed ftor the lirst
week. Alter this pertod the gralts receive a gradually increasing amount
of ventilation during the morning, unul they are receiving about an
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hours venulauon by the third week. Atfter five to six weeks we gradu-
ally begin to harden the gratts by adding ventilation during the night.
This is accomplished by placing wooden blocks of 177 x 2” first in Iront
of the sash and later on the side. Lventually we remove the sash en-
tirely at night Ventilation for hardening is added in the dayhght
hours 1n the seventh week unul the oralts are completely hardened at
the end ol cight weeks. The grafts are now ready to be set up straight
and to have part ol the understock removed Complete removal ol the
understock is done when the plants are ready for shipment or for plant-
ing outdoors The grafts can be planted in a shaded bed or placed n
a larger container alter danger ol frost has passed. They should not
be planted in tield rows until they arc three or four years old, if you
wish to have some plants left alter the lirst year

Summer grafting has been quite successful for several nurserymen
and 15 done during late August or early September I believe Mr.
Hoogendoorn has grafted his beeches m the lall for many vears. These
oraflts should be carried 1in a cool greenhouse or a frost free storage

irame the [irst winter to prevent Splll.tlllé,

In summary, then, the successlul gralting of Copper beech 1s depen-
dent upon, a well established understock potted either while dormant
in the spring or under mist in late suminer, the selection of good scion
wood, and linally on good gratuing practices as regards well matched
scion and understock, ventilation, temperature and moisture.
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MODERATOR NELSON: Thank you, Mr. Hess. Are there any
questions?

PRESIDENT STEAVENSON: Hans, there 1s just one point that
I missed. What do you do with the gratts lor three or four years before
they are established in the field?

MR. HESS: e recommend that they either be kept in a container
of some kind or clse kept in a bed where they are protected 'The wood
of the beech is very, very brittle and ol course, the scion being wrapped
also 1s small. 11 1t is disturbed at all 1t may fall off at the gratt level.

MR. GERALD VERKADE (New London. Connecticut): After
the grafts leave the greenhouse and are either placed in a container or
bed are the losses very high?

MR. HESS: I believe the loss of beeches the first season is by lar

greater than for most other gralted plants This I would say 1s due
primarily to the [act that the wood of bceches 1s extremely hard, and a
union is never, very good I would say that you have as high as a 20
or 30 per cent loss.

MODERATOR NELSON- Thank you very much, Hans.

‘The next paper listed on this morning’s program 1s entitled, “Caot:-
nus coggygria by Soltwood Cuttings under Mist.” [ understand that
Mr Sjyulm 1s not here and consequently, Mr. Gerald Plundstein will

read his paper Mr. Plundstein'
Mr. Gerald Pfundstein read the prepared paper.  (Applause)
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COTINUS COGGYGRIA BY SOFTWOOD CUTTINGS
UNDER MIST
[oun F SjyuLiN
Intervstate Nurseyies
Hamburg, Towa

Cotinus coggygria can be successtully propagated by soltwood cut-
tings 1n outdoor mist beds. At Inter-State Nurseries we have rooted
fairy large quantities of the variety which we call “Royal Purple” for
the last four years However, in two of those tour years we suliered
large losses alter the cuttings had rooted. The first year we attempted
to pot them shortly alter they had rooted and we lost all ol them. Then
last year we lost abeut seventy-five percent of the cuttings about thirty
days after they had rooted We think this was due to improper drain-
age caused from using the same gravel base two years mm succession.
This year when we rebuilt the beds, we raised them and put in {resh
crushed rock. We are going into the winter with about a sixty percent
stand.

Our cuttings are collected from a block of plants which are grown
just for that purpose. Terminal cuttings, about eight inches in length,
are taken when the stock plants have made ten to twelve inches of new
growth. This 1s usually about the end of May in Southwestern Iowa.
We make the cuttings onlv from new growth and prefer cuttings which
are quite soft.

The cuttings are not trimmed in any special way except to remove
all but four of the leaves. The cuttings are dipped in Hormodin #?2
powder and stuck 1n the mist beds

Our mist beds are constructed on sloping ground and are built so
that the bottom of the bed is level and maybe even slightly higher than
the surrounding surtace. Then we put in about three inches ot crushed
rock and top that with thrce inches of sand. This gives good drainage
which we think 1s absolutely necessary for growing Cotinus coggygria

Our mist beds are covered with burlap on the sides and with cheese-
cloth on top. This covering prevents the wind [rom disturbing the
must pattern. The solenoid water valve 1s controlled by an electronic
leaf. In fact, all of our outdoor beds are controlled by this one leat.
We have never used a uume clock.

Cuttings start rooting in about five weeks. When about one-half
are rooted we start shuttmcr the water oft for a few hours each day on
that particular bed The rooted cuttings are lett right in the mist beds
for the rest of the summer, through fall and winter and are planted bare
root directly into the field the lollowing spring. We [eel it 1s important
that they are planted belore breaking bud.

After the mist has been taken away from the rooted cuttings we
put them on a regular watering and feeding program. In late fall,
shades are placed on the beds and covered with a six inch layer of straw
Lo prevent quick freezing and thawing.
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(Editor’s Note:  Mr. Sjulin’s talk was reviewed by a series ol color-
ed shdes which 1llustrated the principle features of the discussion).

72



MODERATOR NELSON. Is there any discussion anyone wishes
to volunteer on this paper? It not, [ will now call on Dr. James Kamp
to present Dr Ticknors’ talk entitled, “Chemical Weed Control in Nurs-
ery Beds”

DR JAMES R. KAMP (Urbana, Illinois): We are going to save
some time on this paper, ton, as far as questions are concerned. 'Ihere
1s no use asking me any questions about this because 1 am only going
to read what Dr. Ticknor has written down here. 1 have never seen his
work, nor have I ever donc any work like this

Dr. Kamp then read the prepared paper (Applause)

CHEMICAL WEED CONTROL IN NURSERY BEDS
RoperT L. TI1CKNOR
Iimunersity of Massacliusetts
Waltham Field Station
Waltham, Massaochusells

One of the most expensive weed control jobs mn the nursery 1s n
beds where plants are grown untl large enough to be planted in the
lield. Closc spacing and the small size ol the plants necessitate the
use of hand labor for this job.

A number of products have come on the market in recent vears to
meet this problem. We at the Waltham Field Station started testing
these products in 1956 for weed control etficiency and to dctermine
how to salely use them

The two products and an untreated check plot used in 1956 were
Mylone and Vapam Mylone was a 85 per cent wettable powder lormu-
lation used at a rate of 34 pound per 100 square feet Vapam was a
liquid used at a rate ot one quart per 100 square feet. These materials
were applicd in a watering can and were thoroughly watered into the
so1l.

The object ol these trials was to [ind how soon aflter the soil was
treated on May 24th that plants could be salely set out. Euonymus
alatus, Forsythia ovata, Jumiperus horizontalts, Rhododendron “Roseum
Elegans,” and Taxus media Hicks were planted one, two, and three
weeks after treatment In this experiment it was sale to plant one week
{ollowing appication of Vapam but two weeks elapsed before 1t was sale
to plant following the use of Mylone.

Both materials were effective m reducing the weed population n
the bed area. Weceds lrom the walk arcas rapidly encroached into the
beds where they were not controlled. Cultivation, where so1l contain-
ing weed seed may be thrown into the bed area, was not considered de-
sirable.

During 1957, the trials were expanded to include bedding plants
Ageratwm houstomianum, Begonia semperflorens, Chyysanthemum mort-
foliumn, Coleus bliner, Hedera helix and Pelavgonium hortorum, as
well as nursery stock: Forsythia intermedia, Kalmwa latifoha, Piens
flortbunda, Pmmus Thunbergr, and Taxus media Hicks. Six plants ol
each type were set at each plantung date, that 1s 7, 14, and 21 days atter
applying the soil treatments on May 8 1958.
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