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REVIEW OF LITERATURE

Reprodueing a plant from a vegetative part is a very
ancient practice., Morrison (18) wrote that such practices
predate written history, and Doran (l) indicated that the
art is at least two thousand years olds Only in the last
two or three hundred years, however, with the advent of
recorded scientific data, have superstitions associated
with asexual plant reproduction been disproved and replaced
" by real knowledge (18). Many of our selected horticultural
varieties have originated as bud sports and the only means
of maintaining these specific characteristics 1s by asexual
propagation,

The propagation of plants by cuttings, one of the
easier means of asexual reproduction, permits rapid multipli-
cation of a selection or variety and is becoming increasingly
important since the advent of widespread landscaping of _
small homes and the resulting demand for specific plant
materials, In this regard the two standard methods of root=-
ing softwood cuttings have certain limiting factors. Labor
and equipment costs are high and the range of materials that
can be rooted by the syringing and sweat-box methods is limit-
ed., Diseases and transplanting hazards also tend to reduce the
range of plant materials that can be propagated by cuttings,



Fillmore (5) wrote that the first work with a new method
of propagating cuttings was probably done by G. E. L. Spencer
on cacao in 1936 at the Imperial College of Tropical
Agriculture, Trinidad, This new method, termed "mist"
propagation, was tried in this country and reported by
Gardner (6) in 1941 from West de Pere, Wisconsin, His tests
ineluded 19l plant species and varieties; however, his report
was primarily concerned with the equipment used and no list-
ing of the materials or rooting results was included, All
work reported to date has been from areas where existing
climatic conditions include a high relative humidity and
little or only light winds,

The chief principle of mist propagation is the mainte-
nance of a fllm of moisture over the leafl surfaces of the
cuttings while subjecting them to full or near full sunlight.
In order to-fulrill this requirement, several conditions
must be met, First, a constant source of water must be avail-
able; second, a means of applying the mist must be devised;
third, a well drained rooting medium must be provided; fourth,
some means of protecting the cuttings from wind must be
suppliedj fifth, a location exposed to full sunlight is
necessary; and sixth, the proper type of cuttings must be
used, Workers in different localities have used different
materials and methods to meet these requirements.

Adriance and Brison (1), Templeton (27), Wells (33), and
others (18) (2l), deseribe or outline the two standard methods
of rooting softwood cuttings, namely, (1) by syringing and



(2) by placing cuttings in a sweat-box. The cuttings used
in each instance were to be taken from mature, current
season growth with some leaves attached., Since the late
1930's, synthetic growth-regulating substances have been used
on cuttings to ald root initiation, Commercial preparations
are avallable containing various concentrations of the
active ingredient (indole-acetic acid or indole-butyric acid)
and plant lists have been developed, based on experimenta-
tion, showing which preparation to use on cuttings of
specific plants,

In the syringing method of rooting cuttings, a coarse
san& or other material with good drainage and aeration
should be used, The basal ends of the cuttings are inserted
into the medlium one and one-half to three or more inches
deep., The cuttings, rooting medium, floors, and walls of
the structure used are syringed several times daily by hand
to maintain a high humidity and to avoid wilting of the
cuttings., To aid in keeping temperatures down, the cuttings
are almost always partially shaded, Once the cuttings are
rooted, they are removed and transplanted to the field or
shade house,

In the sweat-box method, a rooting medium with a high
water-holding capacity inside a glass covered case usually
is necessary for rooting cuttings. The cuttings are inserted
into the medium more deeply than with the syringing method
and more leaves are left attached to the cuttings., The
cuttings and the medium are lightly sprinkled and the case
tightly closed, More shade is also required, Extreme care



must be exercised in sanitation, The cuttings should be
treated not only with a root inducing chemical, but also
with one of the more effective general fungicides if serious

damage 1s to be avolded,
The Basle Mist System

A mist system econsists of a bed or bench filled with a
¢oarse, well drained mediuvm., Mist nozzlss are either sus-
pended above the bed, over the center or along the two sides,
or placed.om risers down the center of the bed and spaced
from two to four feet apart on the water lines, aad from one
and one~half to three feet from the cuttings. If controls
are used, théy'shculd be placed in the main line, Because
the water is applied as very fine particles, 1t is necessary
to prevent air currents from carrying it away from the
cuttings, DLittle or no shading is consgidered necessary by

users of this system,
Mist Systems Described

Templeton (27) stated that the factor used in developing
his "Phytotektor" system of mist propagation was, "What will
it cost?™ His sysbem utilized modified soil covered with
one inch of sand sas & rooting medium, railrocad ties as bed
frames, welded wire fence or concrote reiﬁforcemant wire}as
hoop type frames, plastic sheeting as covers for mist
dispersion control, and alternate mist as a means of supply-

ing the waber, Some shading was provided on extremely



bright or hot days, but other than the shade, no attempt was
made to control temperatures., Once the cuttings were rooted,
they were allowed to establish themselves in the beds before
transplanting. Excellent results were achieved by Templeton
at Winchester, Tennessee, with those deciduous plants normal-
ly propagated by cuttings,

Wells (34), who worked with mist both in and outdoors,
suggested the use of a propagation house so as to utilize
the rooting beds the year around, Wells also preferred a
bench with a sand rooting medium and a controlled mist
supplied from parallel overhead lines with mist nozzles
placed in alternate positions on the line every eighteen
inches, For a propagation house 180 feet long, he recommend-
ed supplying water from both ends of the line in order to
maintain equal pressure throughout the systen,

Watkins (28) outlined a mist propagation system which
he found sultable for Florida conditions, He recommended
the use of a bench set on the "lee" side of a building, The
bench should have an open bottom of hail screen covered with
gravel and topped with sand as the rooting medium and a cone
tinuous mist supplied from overhead lines on both sides of
the bench, He also recommended using no shade under con-
ditions prevailing in Florida,

Lowenfels (15) working in New York used a sash house
with the sash removed, Mist was supplied from overhead lines.
At West de Pere, Wisconsin, Gardner (6) used a glass house

in the fall and winter and a waxed cloth house during the



summer, He preferred the semi-alternating mist application
which resulted from a rotary nozzle of his own development,
Fillmore (5), in Iowa, and Kemmerer and Kamp (13), in
Illinois, used cold frames with cloth or plastic side walls,
and no top or shade, Shugert (23) used this same type of
system in Missourl, but with a top cover for shade and mist
dispersion control. He also used tomato lugs to hold his
rooting medium and cuttings and set them on a deep bed of
gravel, In each of the three aforementioned instances,
alternating mist was indicated as preferable to constant
mist,

Types of Mist Nozzles

Originally in this country the oil burner type nozzle
was used for applying mist, Although it delivers low quan-
tities of water in a fine mist, it clogs easily, requires a
high pressure for proper functioning, and the delivered
moisture covers too small an area (25). The"Florida 'Tt'"
nozzle works well in conjunction with intermittent mist
applications, but delivers too much water for a constant
mist application system (12). The "Monarch" nozzle appears
to be satisfactory for water with low mineral content (12).
With the "A-6 Humidomist" nozzle, clogging was practically
eliminated with the incorporation of a self-cleaning device;
a needle which drops through the nozzle orifice when the
mist is shut off (25).



Control Mechanisms for Application of Mist

Several mechanisms for controlling mist applications
have been developed. Gardner (6), in an effort to reduce
excess water, worked out a rotating nozzle which covered a
much larger area with mist, Another early development was
the use of a humidistat (12) (27). Due to the lag in turn-
ing the mist on and off, the humidistat was not completely
satisfactory, The next control mechanism used was a short
period time clockj however, it applied excessive amocunts of
water when regulated to maintain the necessary film of
moisture on the cuttings, Better results were obtained by
combining the humidistat and the time cloek, and best re-
sults were obtained by placing the humidistat in the major
control pesition (25) (27). A light intensity electronic
control was another device studied in the control of mist
epplications, Its faults were more serious than those of the
earlier control mechanisms, especially when used under out-
door conditions, There were too many times, when wind was
high and the air dry, that light intensity was insufficient
to operate the mechanism often enough to maintain a film of
moisture on the cuttings (12). Snyder and Hess (25) develop-
ed an electronic leaf control that has proven the most
successful of all controls tested to date., They credit
Templeton with the original idea, It has a fault, however,
in that mineral deposits left by the water drying on the

plastic leaf must be removed regularly or they short out the
control, and thus stop the mist applications (12) (25).
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It was found that the electrically operated solenoid
valves used in conjunction with the controls could be a
problem, Langhans (1) found it necessary to use spring
loaded electric solenoid valves since the other types did
not eclose properly or rapidly enough to shut off the mist,
Nozzle dribbling, resulting from the faillure of the valve
to function properly, caused a drainage problem and wasted
water, Templeton (27) also recommended the installation of
a manually operated by-pass valve for use in the event of a

power failure,
Protective Structures

Structures used in mist propagation range from the raised
benech used by Watkins (28) on the lee side of a building to
the propagation house recommended by Wells (34)., Templeton
(27) used polyethylene plastic sheeting to cover the hoop-
type wire frame over the rooting medium., The ends of the
frame were closed with sheet metal, and he used a shade cloth
over the whole structure on the brighter, warmer days.
Shugert (23) and Fillmore (5) surrounded the beds with cloth
or plastic covered panels., Shugert also used cloth covered
panels to cover the system on bright or windy days.

Lowenfels (15) preferred to use a sash house with the sash
removed when conditions permitted, Gardner (6) carried
on his trials in 1940 inside a waxed cloth tent. During

the colder season, he moved into a lean-to greenhouse.
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Rooting Media

A number of rooting media have been tested, and the
findings indicate certain types superior to others for
rooting cuttings under mist., Templeton (27) reported excel-
lent results with one inch of sand over a modified soil,
Gardner (6) used a mixture of equal parts of sand and peat
for best results, Wells (3l), Snyder and Hess (25), ﬁnd
Kermerer and Kamp (13) recommend the sand-peat mixture for
rooting acid loving plants, and a coarse sand for general
rooting under nist. Jolner and Sheehan (10) indicated little
difference between sand, sand-peat, vermiculite, pea gravel,
and sawdust, Other rooting media tested included Perlite,
sand~80il mixtures, soil-peat mixtures, sand-sawdust mixtures,
sand-gsoil-peat mixtures, and Krillium treated soil (10) (13)
(17). The material used as a rooting medium apparently
depends to a large extent on the mist application method
used, the amount of protection given the system, and the
type of propagating bed involved,

Types of Cuttings Used

Templeton (27) wrote that "old time" propagators were
aware that succulent current growth would give the most rapild
rooting response because the tissues had not fully differen-
tiated, He found that cuttings of the terminal one~half inch
to one inech rooted the most rapidly under mist, even when
they were not inserted into a rooting medium, He stated that

the more succulent, tender or "gelatin" like tissue of the
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plant's growing tips responded the most rapidly to mist
propagation, but that the main problem in using cuttings of
this type lay in the small size and ease of injury. General-
ly, all workers found that cuttings made of tissues less than
one year old were satisfactory, and processing did not require
the speed and care necessary in handling the more succulent
tip cuttings,

Joiner and Sheehan (10) stated larger cuttings could be
rooted very rapidly under mist, thereby saving time in grow-
ing out salable plants, They also found that leaf cuttings
and leaf bud cuttings were satisfactory. Kemmerer and Kamp
(13) found that chrysanthemmum and carnation cuttings rooted
in seven to ten days, and Langhans (1l}) rooted cuttings of
poinsetta in two weeks,

Sharpe (22), working in Gainesville, Florida, found that
better rooting was achleved with muscadine grape cuttings
made from immature tips collected in May and June, Gardner
(6) suggested tests be run on timing of cuttings collection,
and most of those workers reporting on specific plant
response are in agreement that collection of cuttings for
propagation under mist may be made earlier than for the
standard methods of rooting cuttings (10) (14) (27) (34).

Results of Mist Propagation

All reports on mist propagation indicate its superiority
over the standard methods of rooting softwood cuttings of
practically all deciduous and evergreen broad-leaf plant
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species, With most narrowleaf ever sreens, 1t has proven ©o
be détrim@ntal. Fillmar@ (B) was the only person reporting
any success with narrowleaf evergreen plants., He had an
elghty per'cezt rootlnu rﬂﬂponse from Blue Spruee, bul made
the statement that he was not sure the ezperiment could be
repeated.:-Wells {3l recommended the use of gtandard pro-
cedures with narrowleal evergreen materlals

Resoarch workers Péportimg comparigons between different

)

wethods of mist applica ticn indicated that albernating appli-

ng
cations gave better results than conbimious applicatlons (6).
(8) (13)“(2?) {32). Reports also showed more rapid rootin
Qflgg tings under mist, Pecan (7}, muscadine grape (22), and
athef previpusly diffieuls or impossible to root pl .ax

species (32), also roegponded to @iat, some rooting as much

as one hundred per cent (7). Cardner (6)_amd Templeton (27)

indiecat cd that the hormone treatment of cubtings, though

[-.'b
£
"S
O
b
i"'"
3
{3
o)
By

generally beneficial, was not necessary for rap

2

most plant sp@cies under wist, They also indieated that
treatment with wesaker concentrations of horumones was desip-
able under mist than with standsard rooting methods.

Other possible uges for mist were reported. CGardner (0)
found that placing bare rooted plants under mist for a few

days prior to transplantin

g regsulted in a higher percentage
of svrvival and also that it permitted ocut-of-season trang-

planting., Langhans (1L) reported using mist in the green=-

house as a Freshen ner for flowers and sveculents. Joiner and

Sheehan {(10) indicated that mist could be used in
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maintaining a high humidity in the greenhouse, thus reducing

labor costs, |

All workers noted that plant &iséaSes.failed o dévélop
under mist propagation conditions (6) (8) (13)‘(1h) (i?) (éoj”
Qzl) (22}_(27)v(28)'(3h), This lack of plant diséaﬁes:was N
attributed to the meﬁhod éf épplying‘Wate? withéut splashiﬁg
and the lesching effect of the excess water on thé disease‘

Spores,



MATERIALS AND METHODS

In the investigabion undertaken at Oklahoma State
University, the materials and methods used were based on the
findings and recommendations of several published reports,
p?imariiy thoge of Templeton (27), Wells (3li), Shugert (23),
and Snyder ahd Hess (25). The beds, frames, and covers Were
designed to follow the principles of Templeton's "Phytotektor!
system; the mist seurce duplicated his middle of the bench on
f&ur foot ecenters, and the contreis were those set up by
Témpl@t@m and developed by Hess in the Eleebronic Leal.
Sﬁugartfs and Templeton's use of shade during periods of
extreme tewperature, and Templeton's use of the natural soll
with some wodification as the rooting medium were employed,

Two loeations were established for setting up the tests,
oﬁe locatlon completely oxposed to ail ¢limatiec conditlons

and the other In an area protected from the prevailing winds.
The Protective Struecture

The pretectiVQ structure was bullt of cypress because of
its resistance to deterioration, A frame four feet square
and six inches deep was made o eneclose the rooting medium
and aet as a foundation for the removable cover, An A-frame

type of cover with a box type base was constructed to overlap

15
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the sldes of the foundatlon in order to reduce the alr move=
ment within the mist space., This was sheeted over with clear
"isqueen™ polyethylene plastie of 0,003 inch thickness, A
separate, rewovable piece of 52 per cent light restricting
Saran cloth, four feet wide and six feot long, =and weighted
ab @ach end, was used to provide shade during the peak tem-
perabure period of the day. Nine frames were construcbed in

this fashion and locabed, five in the exposed location and

i)
{~s

our in the sheltered locatlion, Figure 1 shows the completed

fod
C'*z

unlts in both locations as well azs the mist control unit and
the manual by-pags wabter valve for the exposed location

systen,
The Mist Sysbem

The mist system was éavised to conform to the protsebive
S%ruatur@s and te allow for regular removal of the frame
covers, A one-hall ineh pipe with rigér$ extending above it
to a helght of 15 inches was placed in the soll at a depbth of
3 inches down the mlddle of each serles of beds, leaving the
nozmzles 12 inches ahove the surface of the soil, An Bleetronic
Leaf Qontrol mechanism was established at the head of esch ling.
A manually operated by-pass valve was also installed after

operatlons had sbarted in order to off-set power fallure.
The Rooting Medium

The rooting medium used was the nstural soil, Kirkland
g 2 ;

silty clay loam, in the two tost oreas modified with sharp
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Figure 1. Test Units and Operating Controls.

A.

B.
Ce
D.

Exposed Test Unit. Mist Pattern Due
Primarily to Wind.

Sheltered Test Unit.

Electrical Mist Control.

Manual By-Pass.

17
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gand, The seil in each area was thoroughly broken snd sand

] o

was wmized with 1t at

o

8 rete of approximately one part sand to

& N

two parts of swiivby volume, t¢ o depbh of eight inches. The
arecas were fumigabted with MC-2 Dowfume at the recommended
rabte of epplication., A plastle cover was wsed to revain the

fumigant within each apea.
The Lmsb&llation

The milst sysbem was inegtalled in each area avd the pro=
teetive wtruc bures cenbered around each riser, A4 dralnage
ditch was dug along two sides of cach series of frames deep
encugh te expose the bobtom edge of the foundation frame,

The smoll enelosed by the foundation was level with the top
edge at the begiuning of the op&raulem. Upon completion of
these installetions, each aystem“was given a prelininary
cperations test,

Bach of the nine frames enclosed 16 square feet of vroob-
ing space or a tobtal of 1l square feeb., The ecost of maberi-
als used, inecluding theinstallation of the power source and
labor, was twe dollars and fifty-eipght ecents ($2.58) per
gquare foot of bed space_ The breakdown of the costs is
shown in Table I, This is probably more than the cost for
a commercial unit which would utilize only one power source

installation and control wunit for a much larger bed area,
The Colleetlon and Treatment of Cubtings

Availlable speeles of planbs were selected for the tests.
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TABLE T

CGESTBU@TI@N MATERTALS AND COSTS

Mt rlal Do scri gion | : Aﬁ@ﬁnﬁﬁ ggiﬁ "nggé
Pecky Cypress, board feet S 29 $ 0.11 8 32,34
Hormope, canm | 2 . 3.5 6.30
Granulated Peat Moss, bale 3 3.95  11.85
isqueen Plastic Sheeting, linear :
fo@t, 104 feet wide 36 04235 8h6
@alvanizé& Hails, pound a 2,90
Electronic Leaf Control Units 2 30.70 | 6l.h0‘
Builders Sand, ton ' 3 2.50 7.50

52% Shading Saran Cloth, square

yard o o 3k2/3 09 16,99

Galvanized Pipe and Fittings S - 22.0%
ﬁist Nozzles _ o . G 16315 11.81
Electrical Solenoild V@]veo v 2 19,95 39,90
Dowfume MC-2, can ' -9 0,68 6412
Power Installation _ - | 63,28

Labor, egtimated ab six hours

per frame 1.50 81.00

.

Tetal Cost =~ , %37 86

WOT®E: Cost per square foot of Paotlng bed for mim
Trames four feet square each, sguare fect, WQ&, cost por
sgquare foot, $2.582,



These ranged from narrow-leafed svergreen woody plants o .

'C)

LN ]

herbacecus greenhouge flowerlng plants, including those diffi-
cult as well as those easy to root, The cuttings were made
from June 13 to Juns 29 and most of the cubttlings were ilnserted

9, -

n the beds the day they were collscted, In a few instaunces,

e

as will be noted later, it was necessary to store ecubtings
overnight undsyr ref rigerated condibiong. Most of the cubttings
were made in the early mornlng and were kept molst until they
were inserted in the beds,
A1l cutbings of any one test material were of comparable

£

characteristics as to source, stem diameber, lealiness, and

%

length. An approximately egual amount of leaf surface was
left on cuttimgs of a given speciss, The basal ends of the
euitings of all species and varieties were treasted with
Hormodin as reeommended by the manufactursr, except pecan,
in which ease only one-half of the cubtings were treabed.

The prepared cubtings were ilnserted one and one-~hali to
two inches inte the rooting medium in the area or areas
within each bed allocabed to the specifilc variety or species.
¥o preparstory ép@ninQS'weré made in the roobing medium %o
receive the cubtings because of the softness of the medium,

except where pure sand was used in the greeuhouse,
Tests and Controls

In planning the experiment, it was decided that a wide
range of plant materials should be wused as regards bobth type

and rooting ablliity. In Table II, the plaent materials are



TABLE IX

PLAWY SPECIES TESTED, THEIR TYPES

- AND NORMAL ROOTING RESPCHSE

21

£F

P

e

.*';

Plank Eaﬁarial

Plant‘
Type

Normal
Rootlngss

Hajor Species Tested

Harrowleaf Evergreen

1.

2

Andorre Creeplng Juniper

procumbent

Juniperus h@rl&ontalis

plusosa

Ganaers Juniper

shrub

upright

Juniperus virglnlana 0V

‘@ana@rt

tree

Broadieafl Evergreen

3¢

b

Degiduous Plants

Wintereresper Buonymus
fortunei

Eucayﬁu

progumbent

raoicans

Gherry'Lamrel
?runus laur@caraaus

ghrib

upright
tree/shrub

54

fopar River Prived
Ligustrunm smurense

upright
shrub

Stuart

Pocan
‘Garsa il;vmo@n@¢$ "V

upright

Chirysanthemmum «
Chrysanthemum morilfolivm

tree

fdditional Species Tested

herbaceous

Crapemyrtle

Lagerstroemia indica

flowering

upright
ghrulb

Winter Jagmine

procunbent

Jasminum nudlflorum

shrub

easy

extremely

difficult
easy

very
difficult

eagy

very

difficult

a8y

easy



TABLE II (econtinued)
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s
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Plant Normal

Plant Material Ty'pe Rootmgﬂ*
10, East Malling VII Crabapple upright very

Malus pumlila HV East

Malling tree difficult
11, East Malling IX Crabapple upright very

Malus la HV East

mgg%: i tree diffieult

#Normal Rooting as given here was based on information
published by Adriance and Brison (1) and Avery, et al., (2).
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listed according to type and the relative ease with which
they root under standard methods of propagation, To allow
for the slow rooting species, the tests were conbtlimued for a
total of sixty days, at The end of which time sll remaining
cuttings were removed and sxamined., In some Instances peri-
odlic remeval of a part of the cuttlings was done to oh@ck on
th@.raﬁe and viger of rooting. Tables III through XII show‘
the number of cutﬁings removed, dates of removal, and the
noteg made as to reooting regponses, Table XIII is a summary
of Tables III through XII, and includes treatment of the

)

cuttings, dates of insertion intc the rooting medium and the

infmun and wmaximua number of days in the reoting medium,

Five clasgifications of rooting regponse were recorded,
Bach df these was baged on a specific group of qualifl Lcatlons
and overlapping between classes wasg eliminated as much as
possible, The elassifications and thelr guslifications
follow:

(1) DEAD: A4ny cutting that wes dead or obviously could
not survive for any length of time,

{2) CALLUSED: Any cubting showing signs of healing to
heavily callused cub ends% but without evlidence of developing
root Initials. |

(3) POOR ROOTING: Cuttings with evident root initials
and with roots of not more than one-half inch in length.

(L) FAIR ROOTING: Cuttings with one or more roots over
one-~half inch in length but 1éss than one and one-half inches

in leng th.
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TABLE IV

ROOTING RESPQﬁSE_;F CANAERT JUNIPER CUTY 3@

Batterj' - Humber Total @ ~-¥~av~~~-nﬁ~m»—looting RO SPONE G v oo e i
Locations Cuttings - Days ¢ Dead Gallused ¢ Poor Palr Good Perecent
Frane _ 3 :
1 100 30 @ 95 5 4 0 &) 0 0
e 100 37 % 9 8 3 0 0 0 o
3 » 160 Llg ¢ o9 1 H ( 0 0 O
13 100 _ 51 1 91 9 3 0 s} 0 0
Total 100 -- ¢ 377 23 1 O 0 0 0
Sheltered z b
- Frame : %
i - 160 30 ¢ 100 0 2 s 0 o 0
2 0 L00 ' 30 ¢ 100 0 H 0 0 O 0
3 100 37 ¢+ 100 0 3 0 0 0 0
b 100 37 ¢ 100 O : o o 0 &
Total 100 e r hOO . 0% oz 0 0 0 o

¥This difference is possibly due to difference in time in velrigerated storage, stage
of growth, or other factors,



TABLE ¥V

ROOTING RESPOWSE OF CHERRY LAUREL CUTTINGS

L4

s et e A 5. K- S o 38 -RO Q“{} iz};ﬁ‘? R’e Snoﬂs @-m . T . WP W, 3 A i’ S O
. N -

Battery Hhawber Total - 2 B
Dead ~ Callused

Locations Guttings Days Poor Pair Good Percent

RLE NS L L v

00 Wi - S ue eRfea wd »

50 30 5 IL5 5 o 0 0 0

50 B | 0 50 0 Q 0 g

50 38 5 37 : 8 G 0 16

50 38 ¢ 13 36 1 0 0 2

Total 200 w3 23 168 g 9 0 ] L8

Sheltered H H
- Frame 3 ‘ )

1 50 31 s 2 5 3 o 0 6

2 50 31 4 19 v 28 & 3 ¢ O &

3 50 38 ¢ 13 36 $ 1 9] o 2

i 50 38 s 33 17 5 0 o Y 0

126

o
(=]
<

[

|
*
o8
-y

Tobal

o

-

O
A

L J

A%




TABLE VI
ROOTING RESPONSE OF AMUR PRIVET CUTTINGS

Batt ery Hagber T@t 2l

S s e o e m it ROOL ING ROSDONE G wmr oo o o o o o i
Locations Cuttings Days @ Dead Callused ¢ TFoor Pgir Geod Percent
Expoged (young plants) s 3
' Pran . 2 b9
100 23 ¢ 20 19 21 9 31 61
100 2 s 0 29 r 25 25 21 71
100 26 % L 12 : 13 17 5l 8y
100 27 % 2 6 : 13 13 66 92
*ota'! | 400 -z 26 66 : 72 6l 172 79.5%
‘xposed {old plants) 4 2
Tramns : ¢
5 | 1o0 27 11 321 s 57 7 b 173
Sheltered H H
- Prame : 4 ‘
1 100 23 z 1 92 H 7 0 0 7
2 100 2l E O 70 H 26 3 1 3G
3 100 26 23 27 59 3 1z 1 1 1l
k 100 27 % 8 76 X 9 6 1 16
Total 4,00 - & 36 297 s Sh 10 3 16,7

#This responsec was oy cuttings taeken from young vigorously growing plsants,
##This response was by eubttings teken from older, less vigorous plﬁnts.

Lz



TABLE VII

ROOTING RESPONSE OF WINTERCREEPER

BUONYMUS CUTTINGS

Battery - Nuwmber Total
Locatlons Cutbings Days

Dead - €allused

ct
et

eS'i:)OﬂSe e i
Fajir Good

o 6

O
H o

s

¥ oy i o ey L
Perecent

we e w¥ e W alil we Wk

.G%&
g
RNGRC:Y

o @6 ¥ & ew sxlie o8 O

O
[

60
20

g
¢
ft

Total 50 -

el

1o

5]
Leas



TABLE VIII
ROOTING RESPONSE OF STUART PECAN CUTTINGS

i -
—— e - e

1
I

e T e e et

Exposeds Number Total $-= - Rooting Responseemesmeccecncmeemen—e
Battery Cuttings Days : Dean Callused : Poor Fair Good Percent

3 2
) :
(Treated) 3 s
Frame : 3

1 5 30 3 3 2 3 0 0 0 0

2 g 37 s 5 0 3 0 0 0 0

3 [ 2 = 3 2 3 0 0 0 0

ﬂ 5 ﬁt : 5 0 $ 0 0 0 0

5 $ 3 1 $ 0 . 0 20
$ 2

Total 25 -- 3 19 5 3 0 1 0 L
g 3
(Untreated) 3 :
Frame : :

1 s 30 H 1 L : 0 0 0 0

2 5 31 @ 5 0 : 0 0 0 0

3 5 37 4 1 2 t 1 1 0 Lo

a 5 Eﬁ : 5 0 : 0 0 0 0

5 : 2 : § 3 2 0 0 Lo
$ :

Total 25 e : 1L H 3 1 0 16

#0nly the exposed location was used for pecan, All cuttings were made from the same o
tree, The basal ends of one-half of the cuttings were treated with "Hormodin" 3, 0



ROOTING RESPONSE OF CHRYSANTHEMUM CUTTINGS

Battery Tunber Total feese- » Aﬁaaaiqg RE S ON18 6 o oo o e
Locabtions Cuthings Days ¢ Dead Callused ¢ Poor Fair Goad Percent
Exposed : s

Frame , : : ‘

1 6 10 3 0 0 : 0 0 6 100
Sheltered : 4
Frane H H

i 20 10 O I : & & O 80

2 20 10 @ 1 3 : 7 9 o 80

3 20 10 g ¥ & : 10 by O TC

Iy 20 10 3 0 1 s 12 6 1 95

Tobal 80 10 @ 1 1 s 37 27 1 81
Propagation : s
House s H

Consteant Mist 25 i0 IR ¢ 2 s 5 3 i5 9z
Tropieal Hoom $ :

Syringed - 20 0 s 1 6 d 9 2 1 65




ROQTING RESPONSE OF CRAPEMYRTLE CUTTINGS

TABLE X

Battery
Loeatlions

Number
Guttings

Tobal

Pays

o o

"

t
i

Dead

Gallused.

o ws

Foor

Booting Regpongoe—

Paiv

Good

g g

G

5"3 :

el

Zxpoged
- Fyraone
2

Shelteroed
Prame

L

2

3

b

31

20
20
20
20

» 8 Be

SO

QOO

o wE ws .

(A VELWLY &

12

foct
=3 %0 G P2

10

93.5

100

100
100

Total

Propagation
House
Constant HMist

Trqgisal.ﬁaom

Syringed

80

i0

20

10

W% FeS G 88 00 50 ¢4 @F

Tlow o3 o0 65 o9 w9 wi

o

ol

15

oh jes »o oo B0 ae #0 o9

Lid

a0 *% o5

oo B

e

3l

98.7

100




Tobal .

Battery Number T o i e e ~uocT~ng RBS?OLE e i e 1
Loeations Cuttings Days ¢ De@v GalTU“e& ¢ Peor Fair Good Pereent
Sheltered tH H

Prame s ' 5
1 20 15 o i H i3 2 1 go
2 20 R TR G 5 H 8 ) 1 75
3 20 13 3 3 12 : Iy 1 0 25
b 20 iz : 0 11 : 9 0 b L5
Total 80 - i 3 32 & 34 9 0 53.7
Tropical Roowm : H
Syringed 20 15 3 3 6 v 8 3 0 55

c€



TABLE XII

ROCTING RESPONSE OF EAST MALLING VII AND IX CUTTINGS

Battery: Fumber Total tem—eammmmaoamns ~Hooting Respongese=mme o v s o
Locations Cuttings - Days & Dead Callused & Poor Pair Goed Percent
Exposed :
EM VII : :
Frame K
1 10 20 1 2

2 10 30
3 O 30

10 30
5 10 30

COOHO
OO O
9 9% e
COOLO0
OOQCCO
OO0
(oR R wlae

R

86 % 48 &% B8 04 P

s 06 &

fod
»s
o
o
2
o

Total 50 -t 1L

B IX a 3
Frame : : & 3
1 10 ‘ 20 2 8 H 0 0 8] g
2 10 30 4 1 G 3 O g G Q
3 10 30 : 0O 10 4 0 0 (4] G
L 10 30 oz 1 9 : 0 o 0 3
5 10 30 H 1 9 $ 0 0 o O
Total 50 _— 2 5 L5 : 0 0 0 0

i

€¢



SUMMARY SHEEY - TREATHMENTS & RESULES

Mumber "Hormodin" Date & Days

Percont Reooted by Location:

Plant ] Exposed Sheltered Syringed Mist
Material Cuttings Treatment Benehed . Frame Prame G. He G. H,
Narvow leaved

Rvergresns? ' ‘ ‘

1. &ndorra Juniper ele} i 6/13+( 30=5 9.0

‘ 3

2¢ Cansert Juniper

Broad lesaved
Evergreens:
L. Cherry Laurel

Z2e buonymus

Deciduous Plants:
1. Amur Prlvet

Crapemyrtle

« E. Malling VII
E, Halling IX

Skt
LRI

1
=3

P (O
o T

g

=5:5'~ t’n 5
AN WL ULE WC

By

34

2
o

'y

It

#3
14
#3

1)
6/23+{30=37)
6/ L+ (30-51)
6/23+(30-37)

6/15+(30-38)
6/23+{31=40)
6/15+(34-39}

6/15+{23-27}
6/10+(23-27)
6/18+(27)
6/1L+(11)
6/30+{10}

6/ 30+(10)

6/30+(10)
6/29+{20=-30)
6/29+(20-30)

»0

bL.5

o
.
@ 0

3.5

16, 7%

98.7
Q.0



TABLE XIIT {continued}
~ ﬁ _ Pepeont Rooted by Locatien
Plant - Number “"Hormeodin® Date & Bays Fxposed Sheltercd S w?ngeé Mist
Matewial . Cuttings . Treatumont Beuched  Frame Freme G, H. S. H.
5. Pecan 25 - # 6’15+(30-51} R
25 None é/15+()0-51} 16.0
6. Winber Jaswmine 80 #2 6/30+(12-15} 53.7

20 # 6/30+(15) 55,0

Ecrb@ecous Planbs:

I Chrysanthemuns 6 #2 6/16+(10) 100.0
80 #2 6/29+(10) . 81.0
25 72 6/29+(10) , 92.0
20 #2 6/29+(10) 65,0
#A11l cubbings made Irom young planis.
##A1L eutiings mode from 0ld plants,

S¢

]
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(8) GOCD ROOTING: Outtings with one or more roots over
one énd one=-half inches in lengbh.

Rooting percentages, based on classes 3, li, and 5, pages
23 and 36, do not include cuttings which had only calluses;
however, all ecuttings which showed any root initials were
inecluded in the tobtals.

Figure 2 shows the general area in which the test sites
were established, The ares immediastely south of the equip-
ment barn wés subject to fairly high, constant winds, To
the south and west was an open field with nothing to obstruct
the provailing summer winds within a hundred yards of the
test unit.

Two all hedges situated in conjunction with a series
of guonset buildings protected the sheltered test unit, This
location was subjeet o very little alr wmovement, but was
completely exposed to the sun,

The space in each of the frames was divided Into sixteen
equal sized sections with mmerical designations. Figure 3
shows the mumbering and placement systems used in the frames.

Four speeles of plants were used in the tests and each
species was replicated four times in each of four frames in
both loeations. Tho fifth freme in the exposed unlt was
cecupled entirely by one plant épeciesi The plots were rane
domlzed 1n each frame, Afber~the;1033 éf the cuttings in the
sheltered loﬁatioﬁ, which will be diseugsad later, @ifficultﬁ
was experienced in:abtaining sufficient cuttings of the arigu

inal speciles gelected and cthers Ware added to the program
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Figure 2. Placement of Propagation Units
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Figure 3, Division of Mist Beds and
Placement of Plant Materlal.

Cuttings were placed in the beds of each test
unlt according to the following plan:

Andorra Juniper = 1 Cherry Laurel = 3
Canaert Juniper = 2  Amur Privet =L

Frame |, Frame 3 Frame 2 Frame 1
2-1-3-L  3-}-2-1 4y-3-1-2 1-2-}=3
3-=2-1 =3-1-2 1-2-}4-3 2-1-3-l
}-3-1-2 1-2-4-3  2-1-3-)  3-4-2-1
1-2-4=3 2-1-3-4  3-4-2-1 L=3-1=2



39

including control materials, Three of the origlnal species
of plants were present in sufficient guantities to be repro=
gsented by. four replicabesi only two veplicates were used f@r
Cheryy Laurel, the fourth speciss, Teﬁ cuttings of some’
plant species were used per Trame To supplement the test.

In the course of the tegts, several modifications of the
original plan had to be made, The first of these was due B0
e failure of the power which caused a stoppage of the mist in
the exposed unit seon after the test perilod begen. As a
result, cuttings of the two Juniper variebles which nad been
eollected had to be held under refrigeration at 55 degrees ¥
for two days., The regulbs Of this delay will be discuassed
later, A manually operaﬁed gonbrol was insbtalled, by-passing
the electrical contrel. The second and only other water
failure in the exposed unilt cceurred for a peried of approxl-
mately three hours when the water line was broken during the
third wesk of operations,.

Due to faulty wive in the Elecﬁr@nic Leaf eontrol wmechs
anisms, both ecenbrols failed to function at one time. In
beth instances, the malfunctien tiwme was probably for more
than twelve howrg. In the expossd unlt, the eireult falled
to Blmsa and the mist remained on econstanitly until the wire
was replaced., In the sheltered unit, the circuit shorted out,

ey

shutting off the water completsly. This failure was v

1&w

(e
t—»c

ob

i

covered until a thousand cubtings had died, These cuttings
were then replaced,

A hysgrothermograph wasg placed Tor approximately



Torty-cight hours in each of the areas of operation between

o

July 3ﬂlamd August 10, and the recordings were compared with
ﬁhmse SGQH?@Q by the m@teoroiogy d@partmenﬁ étva location
1éssytham a block away. The results of these comparlsons are
shown in Figure L and will be diseussed in proper Sequence.
It was originally‘de@ided that, due to available iafor-
matlon on roobing results by the standard methods, no check
plots would be necessary. However, afﬁer_epératimns had
been in progress for some timé, a rveeconsideraticon resulfed ’
in the setting up of several countrols in order o determlne

s

possible differences in reoting responses based upon stage
of development of the plant tigsues, The resulls secured

with these control eutbings are ineludsd in the tables,
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i« Temperature Ranges Based on Thermogrsaph Readlngs
Taken Between July 30 and Aug. 13, 1955.

June 13, 1, 15 and Aug. 1l - Lowest of Low Nightly
Temperatures.

July 8 - Highest of Low Nightly Temperatures.

June 19 - Lowest of Dally High Temperatures.

Aug. 30 - Highest of Daily High Temperatures.



EXPERIVENTAL HESULTS
The Probective Structure

It was néted that the type framing used for the mist
beds was sufficiently heavy and cloged to withstand wind
‘préssuréa;‘however, insufficient support was provided for
the plastie a@vering-materiallafthé frames in the exposed
loecabion, as the plastbic was atfetehed and sagging at the
end of the test. It was still pliable and clear, indicating
it might be used further, Considerable whipping of the
plastie sheetlng by the wind was noted in the exposcd loca-
tion; which indicated that sdditional fastening down was
nesded if extra support was provided, in order to prevent
the plastic gheeting from belng shredded against the under
suppcrts;'vTh@'weighted shade ¢loth tonded to make the
plastic more resistant to wind damage.

Toward the end of the experiment, temperature and humld-
15y readings were taken in all locations snd comparisons made
on an hourly,basis with standard temperaturse recorded by the
meteorology department. Flgure 4, page 4l, presents the
differences found by these comparisons, Temperatures in the
migt frames ranged from 25 to 30 d@gf&es'higher during the
day's high than standard air t@mpafature and two bo four do=-

grees highor than the day's low., In the tropicel roeu of the

42



ar eenhouse where the syringing controls wore located; Tempsorw-

o

atures were regularly thres degrees lower during the day's
recorded high Ntandarﬁ alr temperature and one degree higher
than the dayl's low. Under consbant miet in the greenhouse,
the ﬁampera%ur@'was only one degreo ‘ivhﬁr than the dayts
recovded high end three d@gf@as‘high@r than the day's roeord-
ed low. Maximum 3@mmaraaur es in the mist frames oxecsded The
vecording instrument's chart range of 117 degrees F. Babi=
mates placed the bemperature in these [rswes occasionally as
high as 122 degrees F fo 123 degrees F. This was approxi-
mately LO degreos hlgher than the recommended bemperabtures
for b@st rootling wi%h,ﬁh@ syringing method.

The air was ab the saturablion point i n the mist francs
and the eaﬂsﬁan%‘mist avea of the gresnhouse abt all timesg,

During the night in the tropical room of the greesnhouse,

£

hymidity reached the sabupation level, bub Guring bhe day ik
dropped to as low as 35 per eenbt, The tight consbruction and

8

plastic ecovering prevented the é’ﬁs pation of heat and exchange
of abmosphere,; indleating the need for some msang of ventilaw
tilon, probably at the peak of the frame, In all frameg, the

E:l

corner areas roemained relatively ary. Gutuiww” placed in
these arcas died fr@m 1ack of moisﬁur@,r & pregsure reading
was taken on the wabter systems and the ?F@SSUﬁQ wag found o
be guite adeguate, 55 t0 60 pounds per square inch. Tbiﬁ i
15 o 20 pounds greaber than Templeton's recommendation (27).

&

50 indlcated that the shape of the fromes was nob cone

i

s

Thisg al

]

ducive to proper mist distributlon and that o Cframe with a



rounded shepe would be more effective dwe to the cireulaw

£

mist dispersion from the nozzle shown in Figures

]
ot

pattern
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1, page 17, and 5., Tests with protective sgtruchures of other

Several of the functionings of the miat system as et up
were ncted as appearing To be detrimenyal to the roobing reo-

sultees Encessive molsture was delivered to the arca of the

reoBiAm‘ucﬂlun within 10 inche en of the mist risers This was

due partly to the shape of the proteetive sbtructure; however,

on oecaslions it was observed that the eleetrie solenoid valve
daid not cowpletely shubt off the molsture supply when closing.

The Eleetroni¢ Leaf control mechanlsms functioned very well
urntil sufficisnt salis were deposited on the plastle surfaces
connseting the poles %o act as an electrical conduetor and
thereby shut off the molsture supply. At the beginning of

the oporatien, as “fOVLOhSlY outlined, a poweyr failure re-

gulted in the failuve of the gystem and the installabilon of

a manmual by-pass valve which, when wbilized, resulted in a
constant ap Bllc&ﬁl@ﬂ of moisturs, Some dribble was noted ab

the nozzles when the systems were applying mis%; and each
time the elesiric solencid valves closed,  Best rooting was
obtained in the area of the rooting wmedivm located betwoen
10 and 20 inches away from the migt riser. 11y in the outer

<

gix inches of the beds were eny disecase or fungal growiths

£

ubted; exeept on the leaf surfaces of the eubtbings of
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East Malling VIT and IX, on which o mildew developed, rosulb-
ing in their defoliastion, Further tests with systems employ-
ing improved nozzles, more rapidly operating and tighter
cloging soleunoid velves, and an'eleet?anic.laaf'noﬁ‘SUbjecﬁ

to salt depositlon, seem indicated.
The Rooting Medium

Theugh effa@ﬁive rooting was noted in the arsa 10 to 20
inches away from the mish.riser,‘a saturated condition exlsb=-
ed In the roobing medium Inside this avsas No compaecting or
puddling was noted; however, drainage was lunsulficlent
generally. Possibly the addition of more sand to the soil
or a surface covering of one or two inches of sand ovewr the

nodified seil would have improved this situation,

Andorra Juniper, Junipcrus horizontalis plumosa

Cuttings were collected the morning of June 11, 1955,
These wers processed irmediately and wers kept molst during
the entire handling pericd, These cuttihgs wewre sbtored for
& two day period in a refrigerator at appraximately 55 de~
grees F until the evening of June 13, when they were inserted.
411 cuttings were treated with Hormodin #2. A% the end of
thirty daye and at weekly intervals thereafter, all cubbings
were removed from one frame, sbtarting with framwe 1, and
elasged a@ccr&imﬁ to rookilng response, New cubbings for the
protecbed test unit were processed on June 22, These cubbings

were held in the refrigerator at 55 degrees F overnight
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before insertion into the rooting medivm.

Approximately fifty per cent of the cutbings in the
exposed test unit showed some poobing response, whereas those
in the pr@%éeted unit were a tmtal'ioss. This compares with
a roetiﬁg of ninety per cent or more of cuttings rooted by
standard methods, However, differences in the reosponse
between the two propagation units may bear further investiga-
tion to determine whothey these difforences should be attribe
uwted to the refrigerated storags ?@riad, the differenece in

locations, or the time of colleetion,

Canasrt Juniper, Juniperus virginiana HV Canaort

The eollection and handling of the euttings of this
‘variety was the same as for Andorrs Juniper., The rooting
responses mare similar‘t0 Andorra Juniper, but as expected,
to a markedly less degree, Where low rooting oceurred with
vAnderra.Juniper cuttings, none occurred with the Canacrt
Juniper cubtlags. Cubttings of this'VaPiety‘of ﬁunip@r'hava
not been successfully raoted'by any method of propagation.
The Guttings in,the protected units had to be replacéd when

the mist control mechanism failed.
Cherpy Laurel, Prunus laurocerasus

Colleetion of thé euttings of this variety was completed
shortly after‘midéday‘unﬁer c@@1, eloudy:conditi0nsvon June
1k, 1955, The cuttings were processed, held overnight in the

rafrigerator at 55 degrees F and inserted the Tollowing



morning,  Ag with the Cansert Juniper ecubtings, very Little
rooting response to the mlst in either location was noticed,
Cherry Laurel alsoc doss not respond to obther methods of pro=
pagation by cuttings, A1l cubttings iIn the protected unit had
to be replaced for the same reason as the cuttings of Andorrs
Juniper and Canevert Juniper, BReplicaticns in both unlts con-

tained only one-halfl as many cubtings as originally planneds

Amur PriVAL, Limustruﬂ SIUrense

Four hundred plus cubbings of Amur Privet were made the
morning of June 1, 1953. Thess were processed, held over-
night at'§5 degrees F in the refri@eraﬁor, andbplaéed‘in the
first four Crames of the ez sposed unis., On June 18, sight
‘hundred pluns eunttings were made, processed and inserted in
frave 5 of the exposed unit and the faur*framﬂa of the pro-
tected units ALl cutbings were treated with Hormodin #3,
Starting with frame 1 of both propapation units, eubtlngs
were remaved at the end of 23, 2L, 26, and 27 days respectivew
1y. All cubtings were,rgmoved fram frame 5 of the e pOHe&
unit at the end of 27 days. Comparing the rooﬁing PeSPONSE
of the cuttings Ifrom frame 5 of the exposed unit to the
regponse in the pratpctcd unlt, very littlo difference was
found, However, a considerable diﬁference was ﬁoted betueen
the cuttings of the two eolleetion dates. The gariier col-
lected cutbings were made from young plenbts, and the later
cuttings were taken frowm: older plants ,” The cuttings from the

older plants were slower in developing roots, though both
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groups of cubtlngs showed a more rapid and vigorous rooting
regponse wnder wmist aanditieﬁs; and after three to Lfour weeks
compared favorably to the roobting response of cuttings under.

standard methods at the end of five to: six weeks,.

Sﬁua@t Pecany Car,a,;g}immengis-gz;Stuart

Duc to 100&1 1nterest in pecaﬂ prcumetion, this planm
wés 1Pc1u§@d 1n.the test. Tho p@can is a plant well kncwn
in propagatﬂon circles for its L“&billty to. 1nit¢aﬁe roaus
on cuttlngs. Tk is alue a plant thqt hes diffiaulty in
developinw new rectp to repTace thosa lost 1n transplaating.

On the mcrning of June 15, 1955, fifty cuttings of N
ourrent saaaon's growth were collecteé from a Stuart pecan
tree that was 1n good conditlon and about twonty—five yﬂars
éld. These were palred acccrding to cuLting 1ength, stem ,
diémeter, and‘leafyn@&s§ The basal ends of all ecuttings were
s@liﬁ for abd@% one~half inch and wedted open. Ono—hali of
tho cuttinmw were treated with Hormodln #3, the balance were
| untraated. FiVe pairs of uuttlnbu wore 1nuerted Lﬂt@ tho
rooting medrmm in fromes 1y 2, snd u, and ten pairs were
placed in Trame 3 of the expos@d unlt. F¢ve pairs of cuttin@s
were egamined agﬂ clas @d as bo rootlnw response in the J
fblldwing:érder of frames snd number of days: frame 1 at
ﬁhirty days, frame 2 at thirty-seven days, frame 3 ab %hirtyu
seven days, frame ly at forty-four &ays, and frame three at
iifty«one days. Those cuttings whlch ‘had not been treated

regponded best to the mist treatmentfi of the untreated
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cuttings, 16 per cent rooted and 22 per cent survived, eom-
pared to four per cent rooted and 12 per cent survival of the
. treated cubtings. It appears desirable that further tests

be made on pecan,

. (utuling G A ——,  ——

Pifty cuttings of current seasgonts growth of sach clone
were made on June 29; 1955, from one year transplants and
treated with Hormodin #3. Ten cutbtings of each clone were
placed in each freme of the exposed unit., At the end
of twenty days, the cubtings in frame 1 wéfe removed and
examinedi‘bThe rest of the cuttings were removed}at the end
of thirty days. Ounly six of the cuttings &ied; the balance
were callused and about one~third were heavily éalluSedi A
few cuttings appeared to be showing root initials in the
callug bissue,; but posiﬁive identification of the tissue
would have reqguired mieroscopic study. _Again it appears
that further tésts‘shoﬁld be undertaken, Apple is propagated
by buddiné‘or mound layering becauseldf the difficulty in

rooting cuttings by standard methods.

Crapemyrtle, Lagerstroemias indica

Crapemyrtle is & woody decisuous shrub whieh is quite
easy to root by standard methods as hardwood or softwood
cuttings. The usual reoting time for softwoed cuttings of

this plant is between two and three weeks. Thirty-one
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softwood cuttings were placed in frame 2 of the exposed unitb,
and twenby-six, or 8l per ceunt, vroobed in eleven days. Hoot-
ing was vigorous as is shown in Figure 6. One hundred plus.
cuttings wers wmade on June 30, 1955, and processed. Ten:
cuttings were placed under constant mist in the greenhouse
propagasion room, and twenbty cubblngs were inserted in sand

in the tropical room of the greenbouse and sypringed by hand,

Groups of twenty cubtings were placed in sach frawme of the

protected unit, ALl of the cubbtings were treaoted with
Hormodin #2, 4% the end of ten days, all the cubiings were
removed and examined., Only one Of the cuttings under mist
hed died; the other elghty-nine were rooted to varying de-
grees., The ben cuf%imgs under constent mist were all heavily
rocted, One~fourth of the control cnﬁbings had died and the
balanecs were in varying sbages of callus development. Wo

root initials had developed enough to be visible,

Winter Jasmine, Jasminum nudiflorum

Winter Jaémiﬁé'is‘a low growing saﬁiﬁwObdy perernial
shrub that‘temﬂs to tip layer quité readilys Softwood cub-
tings alse rsot»well in four oy filve weeks under standard
prectices and ﬁreaﬁad with Hormodin #2 or its egquivalent.,

Cuttings collected and processed on June 30, 1955, were
placed in groups of twenty in each frame of the protected
test unit and in the tropical greenhouse for syringing, . At
the ond of tﬁelve'ﬁ&ys, QSFper cont of those in frane i had

rooted, In frame 3, only 25 per cent had rooted at the end



]
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of thirtsen days, and three cuttings had died; however, after

fourteen days in frame 2, the cubtinge were 75 per cent root-

ed, and at Ffifteen days 80 per cent of the cubttings were

pooted as coupared to 55 per cent of these in the conbtrol for
the same period, The 80 per cent is seven to twelve per cent

higher than rooting percentages listed by Avery, et al (2),

for four to five weeks roobing time by standard methods.

Chrysanthemum, Chrysanthemum wmorifollum

In two op thrse weelks Chrysamﬁhemﬁm cubtings will root
from B0 to 100 per cent without treatment or with a very‘mild
treatment of indolebubyric acid at concentrations of 2.5 to
100 ppm in bales Six‘@uttings wore made and inserted in
frame 1 of the exposed test unit, At the.@n& of ten days
these cubtings were heavily rooted with some individual roots
ranging over six inches in length., It was decided to’inelude

this plant in the experimental tests. Cubtings collected and

protected unlt and in the greenhouse under control conditions
in groups of twenby to twenty-five. ALl cuttings were exam-
ined at the end of ten days., Whers 63 per cent of the
syringed controls had rooted, 70 to 95 p@r‘é@mt of the cub-
tings under mist had rooted, indicating a more rapild rooting

responss undeyr mist than with syringing.

Winterereeper Buonymus, Buonymus fortunel radicans

Fifty eubtings were made and treated with Hormedin 72
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on June 15y 1955, separated lnte two lots of twenty~five eut-
tings, and placed in frames 1 and I of the exposed test unit,
Undey standard propagatlion methods, this plant roots 75 to -
60 per ecent in three to five woeks. AL the end of thirty-
five deys in frame 1, 60 per cont of the cubiibgs had rooted,
and in frawe I efber thirty-nine days, 20 per cent of the eubt-
tings had rooted., The roobed cubbings were Locatod in the
mlst areas within the frames %ha% soemed to glve the best
results. These apreas will be feund in Pilgure 5, page L5, and

digeusged on page 4l in pf@per geguence., L1t appears that

further tests should be undertaken with this plant,



Cuttings of certain plants can be satisfactorily rooted
under oubdoor, plastic covered, probective structures wiﬁh
the aid of mist undsr the hot, dry, windy conditilons preve-
lent in Oklahowma in the summer.

Best rooting responses were obbtained from those plant

o]
o

varieties which ususlly respond well to standard propagation
methods. Hewevef, in the plastic mist frames, rcoting was
more rapid and better root gystems were produced, Young
succulent tissue responded best,

It is worthy of note that some roobing response was
ostatncd from pecan cubtvings whieh are guite difficult to
root. The best response (16 per cent) was from unbreated
cuttings in a protected frame,

On the other hand, the nsrrow leaved evergreens tested
failed to root as well under the mist as when handled normal-
1vs

During the period of maximum daily temperature, the
tenperature ﬁnéiuc the frames exceeded standard outdoor
figures by 25 & G degrees and recommended greemhmuse

Fom

maximums by L0 to 45 degrees, Humidity was wmalubalned ab
or near 100 per cent velative humidity when the system was
operating properly.

The "A"™ type of framing and the cypress material used

55
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proved quite satisfactory insorar as thelr ablility to with=
gtand the elements, particularly the wind, were concerned.
Likewise, the Visqueen clear polyethylene plastic of 0,003
ineh thickness proved adequate for one season of use, The
rooting medium was falrly satisfactory, bub ﬁhe surface
drainage'adjaaemﬁ to the units was nobt fully satisfactory.
No disease problems were encountered,

Certain modifications as improvements night be suggested
as & result of three observations,

(1) The sqnére freame shape was not efficlent due to the
cireular shape of the misted area, which left e dry area
around the periphery, especlally in the‘corners. In a long
bed, this might be overcome by overlapping misted areas.

For the homeowner, a round, parascl shaped frame should be
rmuch more efficient for a single nozzle installation.

(2) A cover of wire mesh (o. ge» concrete reinforcing
wmesh) would perhaps be as good as the more expensive cypress
wood frames if used in conjunction with & wind barrisr,

(3) An improved "electronic leaf", so constructed as
to eliminate mineral salt deposits on the electrodes and
intervening plastic plate, would be highly desirable.

(It} The rooting media, and more particularly the sur-
face drainage, neéd to more adequately'&rain away the water
agcurulation thaﬁvwas accomplished under the conditions of
this experiment,

This preliminary study indicates the feasibility of

such a propagation technigue under Oklashoma conditlons and
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should prove useful to the commercial propagabtor as well as

the hobbyilst.



1.

3-

Iy

5.

.6.‘

T

3.

9.

10.

11,

12.

13.

Ly
&

LITERATURE CITED

~Adriance, G, W, and F, R, Brison. Propagation of Horti-

cultural Plants. Mcoraw—ﬂwll Book Gom@any, lGJ?s
PR L20-100, .

Avery, G. S.; Jre, Blizabeth Bindloss Johungon, Ruth W,
Addoms, and Betty I, Tbomoson. Hormones and ﬁOftL—
culfure, MeGraw-Hill Book Companyy L9lLfs PDs L3
1?1.

Brandsta tuor, HQPLC. “Mlst Pfopa”ation Reviewed During
‘Lake County School®, Amervican Huprseryman, CI, Ti .
52 59, 4pril 1, 1955. '

Do%an, We L. %"onifers by Catblmgg," The National
Horticulture Magazine, 33, 1:58-60, Jan., 195k,

Fillmore, R, H&’ "Open Frame Propag at?cn of Cuttings
Under Mist,' Amerlcan Nurvervlan, C L 12+ Aug,
15’ ' 195&- . ‘

Gordner, EB. J. "Propagation Under Mist," American
anuervmaa, 735 9:5- Ts F&y 1, 1941,

Goss&rd, A, T, "P%Opabavln” Pecad, Rooting Soltwood
Cuttings Under Continuous Mist," Proc. Auwer. Scc.
Hort. Sei., h&. r’].-u.ELr 1944.

Hegs, C. E. and W, B, Snyder, "Bebcor Rcotlnq Noted:
Interrupted Mist Found Superior o Constant Mist -
1n‘TﬂﬂLs With Cuttings,” American Nurseryman,
¢, 12:11+, Dec. 15, 1Qbh ‘ S

Hitcheock, Ay E. and 7, W. Zimmermane “Cowparative
Activity of Root=inducing Substances and Methods
cof Treating Cuttings," Cont. Boyce Thou. Inst.,
10, l:li61-480, 1939, ' ’

Joiner, J. N, and T. J. Sheehen, 'Mist ?ropazation,
Fla. Agri. Exten. Ser. Cire. (Feb., 1955), 127.

Keinsg, M, &, and L. M, McQuesten, Propagatlon of
Plants., Orange Judd Pub, Co., Inc., L1951, DPs dZn

172, 576~ 580.

Kamp, Ji R, "Mist Proparasion,“ Ill. State Flor,
Assoce Bul., May-dune, 1955, 161,

Kemmerer, H., R. and J, R, Kamp, "The Rooting Responses
of Cuttings of Two Ca rnﬁtioq and Two Cnﬁydamt LS
Varjetlbs in Several Medias Under Constant Mist



Conditions,”™ I1l.
T, July-Ang., 19

. Btate Flopr. Assoe. Bul., 162:1«

5[5!‘ . - ) ' o B '

Langhans, R, W, "Mist Propagetion and Growing,™ M. ¥.
State Fl. hrw. Assoce., Bul. 103, reprinted by
Suprens | E?@ctria Products Co., Rochesver, N. Y.,
!qfo, 195-1-.

Lowenfels, A, "Taking the Mystery Cub
aulen,“ The Amer. Home, Lili 12l

Y

Heyer, B, 5, and D. B, Anderson., Plant [ _hy@&@lo 5.
(4 nd ede)s D Vaq Hostrand G@., Ine., 1952,

PP. 309=33L, 5 q_57o

hell, W. G, "Propagating by Constant Mist,"™ Plants
and Gardens, 9:280-281, Winter 1953-5lL.

MR

melouyf.ﬁ. ¥ Introd wtiﬁ"%m Natll. Hort. Hap
33, :Viii_’ J&ﬁ(-.’ l@gh,.

SV

¢y

Platt D, "Iowans Tour Nurseries Amer. Nurs., ©,
637, Sept, 1)9 1954, '

Plants and Gaprdens. "Within the Brooklyn nmtaﬂlc Garden;

Our ngﬂa¢ Migt in Plant Propagation,” Planﬁﬁ and
Gardens, 9, h:281-282, Winter 1953-54.

Pridnem, A. ¥, 8, “hauaatl@ﬁa¢ New York ﬂ ety Mist
’ P?ﬁﬁa”“tlom Research,” Amer. Nurs., C, 6:16+, Sept.
l) P lgfﬁis-
Sharpe, R. H, "Rootling of Muscadine brapeg Under Mist,"

¥
Proc. Amer. Soc, Port bcm,, ujﬁuu~?0 1950 .

Shugert, K. "Outdoor PfOp zabior 6 der Constant Mist
in Misgourd,"” Amer.,Nura., I, 2¢13+,; Jans 15, 1955,

Snyder, W. By "Ihe Rooting of Leafy Stem € a?i‘gs,”
The uat'l. Hort. Ma a.,IBS,'lzlnlﬂ, Jaa., 195k,

Suyder, W, Eb s. "Recommendations for the
Installatl ds ﬁgutam for Rooting Cuttings
of Nursery Crops," E@Rt; of Flor. gnd Orna. Horte;
H. X. gtate Col. of Agpl., Janm. 20, 1955, 9 pb.

Stoubenyer,

Te "Apoaranuv am& Materials,® The Nat'l.

'
Hory. Mag., 33, 1 21,8~ 53, Jan., 1954

mpthQn, H, iy Jre "The Phytote kior Systcm ® Amer,
Wars. Assops Bul. reprinted from Ohio mupscng
Notess 23, Li7 ppe, April, lQ)h




60

28, Watking, Ji V. "Propagetion of Ornemental Plents,™ Fla.
Agri. Bxten. Ser. Bul. 150, 1952,

29, Wellg, J. 8. "Outdoor Propagabion Under Consbant Mist,"

Ampr., Nurs., 97, 11l:lh+, Junme 1, 1953.

30, - . 4 MHore About Oubdoor ¥ fopawatvon Under
Mist, L Amar. lrs., 98, 3:17+, August 1, 19 53._
3i. ,b "F01nte?“ on Propagation; Further Hotes
on Gongbtant Mist,"™ Amer, 1 Wuvs., 98 11:12-13+,
Dec, 1, 1953,
32, — . "Open Frame Mist Propa ation,“ hmer, Hurs.

L]
Assoc. Bul, reprinted j from Onio MNursery HNotes, 23,

3tl pp., Har., 1954,

33. » e "P01ntef@ on Propagation, Tdeal Eropa ating

3k ‘, , . "Pointers on Propagatian; Where Do We Stand
on the Use of Wisn9" Amer, Nurs., €I, 5117+, Mar,
19 195) - 7




VITA
Frank Robert Elmore
gandidate for the Degree of

Master of Science

Thesis: A PLASTIC COVERED MIST PROPAGATING STHUCTURE FOR
QUTDOCR USE IN OKLAHOMA

Major Field: Horticulbure
Bilographicalt

Personal Datat The writer was born in Butte, Silverbow
County, Montana, U. 8. A., December 29, 1920, the
son of Frank B, Elmore and Theda Mize Hlmore,

Bducation: OGraduated from Borger High School, Borger,
Texas, 19383 atbended Texas Technological College,
Lubboek, Texas, 1938-39 term; graduated from 19th
Wing Teehnical 3chool, Rio Hato, Republic of Pan~
ama, October, 1940 (Mechanic); completed Aviabion
Cadet College Tralning at Central Washingbon Cel«
lege of Bducation, June, 194, Ellensburg, Wash-
ingbton; received the Bachelor of Sclence degree in
Agriculture from the Universiby of Arkansas,
Fayetteville, Arkansas, February, 195l completed
requirements for the Master of Sclence degree in
Horticulture at Okleahoma State University,
Stillwater, Oklahoma, August, 1958,

Experiences?: General Labor, Phillips Petroleum Com-
pany, 1939; U, 8. Air Force (Enlisted), January,
1940, to August, 19485; Lumberyard Clerk and Book-
keeper, October, 1945, to October, 19L6; Self
employed, Wovember, 1948, to March, 19&@, Groeer;
Bread~Wrapper Operator, April, 1948, to September,
19483 Rig-Buillder Apprentice, October, 1943, to
Pebruary, 19493 HMotel Manager, February, 1949, to
June, 19513 Research Assilstant in Coitton Insect
Control, Summer, 19843 Half time Teaching Assist-
ant, Hortlculture, Oklahoma Agricultural and
Mechanical College, 195l-55 termj Full tiwme



Instructor of Hortieulture, Arkansas State
College, State College, Arkansas, September,
1955, vo July, 1958,



