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INTRODUCTION

The Arizona nursery industry contributes much to our

way of life. Arizona, having a relatively small total popu-

lation s cannot support a very large nursery industry. Al-

though no one nursery enterprise within the state can be

said to b "big business," there are many that support from

one to several families. Practically every town and city

within the state boasts of a nursery. Granted some are quite

small, but with an ever-inereasine population and a tendency

for southwestern people to become "nursery conscious" they

will grow.

This work was done with the idea in mind that it would

be of commercial benefit to the averae7e Arizona nurseryman

and indirectly benefit the Arizona home owner.

A large pereentaze of the ornamental nursery stock sold

in Arizona is imported from southern California. .ome nur-

serymen stated that as much as 95 per cent was bought out of

state, while others said they purchased as little as 55 per

 out of state. Even if the smaller of the two figures

is taken as an indicative figure, one can see that there is

a considerable freight bill involved as well as a propa-

gatorls loss. It is the authorts contention that our Arizona

nurserymen should have the savings on the freight, as well
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aS the grower's profit.

The question will be lvtked by the nurseryman, "That

about hardwood cuttings; are they not more easily propagated

in Arizona?" The answer would definitely be in the affirma

tivel but there are many plants that cannot be handled by

h4rdwood methods but which can and should be propagated by

the progressive nursery owner. Some of the plants that lend

themselves to hardwood propagation can also be profitably

and quickly propagated by the softwood method.



STATEMENT OF TRE PROBUO4

The problem is one that is as old as the practice of

vegetative propagation s that is, temperature and humidity

control. Granted there are other factors involved in the

rooting of softwood cuttings, such as rooting media, method

of irrigation, frequency of irrigation, ar3e of cutting wood,

and season for cutting, still in arid regions the vital prob-

lem is that of controlling the air temperature and humidity

of the air within the propagation structure,

In the arid areas of Arizona it is common during the

late spring and summer months to have a ranze in the humid-

ity from a low of 13 per cent to a high of 35 per cent ex-

cluding rain ()auditions which are seldom, and to have a tem-

p rature range from 600 F. to 1050 F. The problem of propa-

gation would not be so difficult if the medium of the range

was toward the larger percentage humidity figure and the

lower degree temperature figure. Unfortunately, this is not

the oases The averae humidity for the Tucson area during

May and June, where this work was done, was 23 per cent and

the average daytime temperature 920 P.

The problem condensed itself to one of finding suitable

mechanical controls that would be economically feasible for

the control of temperature and humidity within a propagating



4.

structure. Th. other f ctors concerning propagation were

not ignored. Several rooting mediums were utilized; damping

of had to be contended with; hormones were employed for

root initiation; light source and other factors that will be

doscribd in detail entered the picture.



REVIEW OF TER LITERATU13E

Dampina-Off

This has always been a serious deterrent to successful

propagation. Most workers have arrived at the same conclu-

sion in regard to causes and control of damping-off. Pope

(15) in Honolulu, where climatic factors are comparable with

those of Arizona, found that proper ventilation diseouraged

th-: growth of the causative fungus. He advocates the use

of mechanical ventilators, to be so regulated as to lower

the air temperature.

Watkins (18) found in his work that sanitation is of the

Utmost importanee„ and frequent renewal of the rooting media

is essentil. He found the cost of the constituents and

labor expended in controlling damping-off to be a great deal

less than the value of a group of cuttings of eommercial

plants,. It is essential that the site and all flats or

boards be thoroughly sterilized', if they are to be used for

a second group of cuttings. He advocates the use of fermate

as a fungicide.

Rooting Med ia

The universal rooting medium is clean sharp builder's

sand. While it is an economical medium and easily obtained

It has some disadvantages. Other rooting media have been

5
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found to be superior to sand when used alone or in a mixture

with sand, Zimmerman (21) found that many plants respond

better to a mixture of sand and neat than sand alone. It

is possible that various combinations may be tried and

found suited to specific plant species. Bryant (2) in his

work had excellent results with sand alone. He describes

the best sand medium, to be a clean, sharp sand fine enough to

pack tightly but coarse enough to provide good drainage.

Vermiculite, an expanded mica product, is highly thought of

by some propagators. Watkins (18) says it is a superior

medium for rooting softwood cuttings

Fluorescent Light 

Stoutemyer and Close (16) have done much in the field

of propagation with artificial light sources. They found in

their work that opaque propagation structures utilizing

fluorescent light consistently gave as good or better results

than sunlight. 'Their contention was that temperature and

humidity can more easily be controlled by using opaque struc-

tures in conjunction with artificial lighting.

Chadwick of Onio State (4) disagrees with Stoutemyer

and Close in his findings. He states that in no case did

.fluorescent light give as good results as did sunlight.

ot-Induciniyi, Substances

2immerman and Hitchcock (6, 7, 8, 9) have done a tre-

mendous amount of work on root-inducing substances. They
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found that indolebutyrie aeid in varying concentrations,

pending on plant species, gave the best results. There are

exceptions., such as ligustrum„ which respond better to naph-

tahaleneaeetie acid s They advocate three methods of treating

stem cuttings with hormones, namely: immersing the basal end

of the cutting in the given- concentration of the chemical in

water solution; dipping the basal end of the cutting into a

powder preparation containing a given amount of the chem-

ical; or dipping the basal end of the cutting into an alco-

holie solution of the substance or a concentrated water solu-

tion of the substance, For the average grower it is recom-

mended that a commercial preparation in the powder form be

used because of its ease of application and economy.

Rooting Media Temperature

There is considerable controversy among plantsmen re-

garding the optimum temperature for rooting cuttings. The

species of the plant being propagated certainly must be

considered. Zimmerman (21) found that the temperature of

the medium had a direct effect an the length of time required

for rooting.

Wyman and Nixon (20) found that, in general, rooting is

quicker .411d better at 650 to 700 F. than at- 550 F. However ,

different types of cuttings may require different optimum

rooting temperatures. Much more experimental work should be

done to determine these temperatures.



Air Temperature 

It is the consensus of opinion that the air temperature

within the propagating structure should be several degrees

cooler than the soil temperature, in order to hold back

foliage growth while root growth is initiated. All workers

do not agree on the air and soil temperature differential,

but most do agree that the air temperature should he from

3 to 10 degrees cooler than the soil temperature. Pope (15)

got good results by using a 5-100 F. differential.

Humidity Within the Propagatins 3trueture 

In working with softwood cuttings it is a foregone con-

-elusion that some method must be employed whereby a high

percentage of moisture may be retained in the air around the

euttings to prevent wilting. There have been just as many

methods utilized to obtain this objective as there are prop-

agators . Some advocate frequent syringing with a fine spray.

Others use cheesecloth or some similar material to hold the

humidity up immediately adjacent to the euttings. Many work-

ers use glass coverings, and reguaate the humidity by rais-

ing and lowering these covers.

Watkins (19) in Florida found that syringing with a

fine mist twice a day or more frequently helped to maintain

th* desired humidity. He further found that the amount of

water to apply and the frequency of application can be de-

terat d only by trial. If glass sash is used the drops of
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moisture must condense and cover the inside of the class

eaoh morning, according to his writings.

• Type of Outtipe Wood

In king softwood cuttings, care must be exercised in

the seleetion of wood that is not too succulent nor too lig-

nified. Kains and Mequesten (Il) state that softwood cut-

tinge are not characterized by the type of parent plant, but

rather by the immaturity of the part of the plant to be used

for the cutting. These parts usually are the distal ends

of branches still actively making or just having completed

growth.

One necessary condition of softwood cutting propagation,

according to the above-mentioned authors, is to take cutting

wood from vigorous, healthy plants. One of the best guides

is that the shoot will snap clean across instead of bend or

only partially break.

Irrigation Practice 

It is agreed among all propagators that irrigation

should be so regulated that the rooting medium will not be-

come water-logged nor should it be allowed to dry out. There

is a medium point; that is when the rooting medium is kept

damp but not saturated.

Bryant (2) in his work states that the cuttings should

be watered in well after striking, and then watered two or

three times each day s or more If needed. This applies to a
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sand medium . Manual surface irrigation as needed was found

to be superior over other methods by Chadwick (5),

Are.	 lat.

Some ventilation is necessary, to what extent depends

on the climatic factors, Pope (15) and Watkins (19) used

ventilation as a means of controlling temperature and humid-

ity within the propagating structure*



MATERIALS AND

P.rgpagating Structures

A standard type greenhouse was used as a control. This

particular structure had no mechanieal means for the control

of temperature or humidity. 5ome syringing of walkways was

employed in order to keep the cuttinea from wiltine cemplete-

ly in the first few days. The humidity was variable, rang-

ing from 20 to 35 per cent and averaging 25 per cent. The

temperature was variable, ranging from 600 to 120° F. and

averaging approximately 900. The house was equipped with

manuallyeoperated ventilators. These were fully opened to

help dissipte, sons of the heat. The glass was whitewashed

heavily for reflection purposes, No other shading of the

structure Itself was employed. .

A small standard tree greenhouse was utilized for the

work under controlled eonditions. This greenhouse was

shaded on the east exposure, being immediately adjacent to

a, briekewalled head house. Some shading from the south was

also present,. A large Palo Verde tree afforded approximately

two heure of shade eturing the morning hours. There was no

bade at .411 fromaid-day on. The - class was heavily white-

waehed for reflection purpose.

An automatic humidifying system was installed in the

small.greenhouse, as well as an automatic evaporative type

11
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cooling system. The humidifier consisted of a Minneapolis

Honeywell humidistat, operated on the human hair principle

whereby the hair contracts on drying and closes an elee-

trical contaet point, and upon reaohing a pre-set maximum

percentaee figure the hair expands and opens the contact

The electrical contact point of the humidistat was wired to

a solenoid type of valve also produced by Minneapolis Honey-

well Company. This solenoid operated a hydro valve which

in turn opened or closed the water supply to the spray noz-

zles, Mist type nozzles with a rated discharge of 1 gallon

per minute per nozzle were used. These nozzles were mounted

on the under side of the propagating benches facing the

aisl	 This type of mounting prevented the rooting media

from becoming water-logged.

The cooling system consisted of a 1500 C.P.W. evapora-

tive type cooler mounted on the south side of the greenhouse,

with galvanized metal duet work which carried the air into

and under the greenhouse propagating benches. The cooler

was autoeetioally controlled by a cooling type thermostat

that operated on a thermo sensitive type metal principle.

The cooler was also equipped with a circulating pump that

wee actuated when the thermostat actuated the cooler proper.

The circulative pump made the system completely automatic, as

well as inore a cd the efficieney of the unit by the re-use of

*001ed water.

The oitide temp , r tures ranged from 60 ° to 1050 F.
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The temperatures during the night averaged 700 F. The out-

side humidity ranged from 13 to 35 per cent. The night-

time average humidity approximated 28 per cent, with the day-

time averaging 17 per cent.

The humidistat was set at 75 per cent. During the day

the small greenhouse was actually held between 70 and 75 per

cent humidity, but during the night with the advent of

cooler temperatures the humidity went as high as 90 and

av raged 80 per cent.

The thermostat was set at 720 F. During the daytime

period the house was held at 74, and at night the tempera-

ture dropped to an average of 700

This greenhouse was equipped with manually-operated

ventilators. The side ventilators remained closed at all

times. The roof ventilator was opened enough for air move-

ment in order that the incoming cool air from the cooler

could expel the hotter air.

An insulated propagating box was constructed to facili-

tate the checking of light source. The box was constructed

of 2X4 framing insulated with perlite and covered on the out-

side with 1x6 sheeting and on the inside with tar paper and

galvanized tin. The bottom was covered with an aluminum

sheet with a drainage outlet. Fluorescent lamps were mounted

in the box approximately 18 inches above the rooting media.-

The lamps were each 4 feet in length, with 2 tubes mounted

in each. The tubes wer rated 35000 white, which closely
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approximates daylight, A small circulating fan was mounted

In one end of the box, with a manually-operated spray noz7le

installed directly in front of the fan. The door on the box

Was built similar to the box itself, and swur)z on throe

hinges from the bottom of the box. A slatted bottom was

placed above the aluminum floor to allow for com:Q1cte drain-

With the door completely closed the humidity' could be

held at 100 per cent, but the fluorescentlamps built up a

prohibitive air temperature within the box of 130° F. The

fan and spray were added to the box to compensate for the

buildup in temperature. With the door open 2 inches at the

top and the fan and spray in operation, the heat could be dis-

sipat d and the humidity held at approximately 70 per cent.

Prepagation Aids

General Electric soil heating cables were utilized in

the work. The particular type usad was the 0, Model 110

volt, 60 cycle. The temperature control was operated by

the expansion and contraction of a thermal sensitive fluid

within a bulb placed beneath the surface of the rooting

media. The control could be set within the range of 500-

1200 F. The lead-sheathed heating cables were placed upon

an inch of sand within the beds, and were then covered with

the rooting media. The controls maintained the temperature

0 the rooting media at 760 F.

Puttings were struck both in permanent beds and in

flats. The permanent beds were of the raised type, built on
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either side of the greenhouse. They were 18 inches across

by 5 inches deep. The bed in the insulated box was 24 inches
across by 5 inches deep. The flats used were 12x15x3 1/2

in•hes, constructed of 3/8 inch redwood. Holes were drilled

in the bottom of the flats and copper screening placed over

the openines to retain the rooting media.

Fluorescent light was utilized in the controlled green-

house as well as in the propagating box. The light was

mounted 15 inches aboee the rooting media, and contained

two 35000 tubes each 4 feet long. This particular typo of

tube is the one most commonly used influorescent fixtures in

homes and commercial establishments.

Surface watering was accomplished by using a 'rose, fan

spray under low water pressure. This type of spray was

gentle and did not uproot the cuttings nor wash the media.

This study was made for the commercial nurseryman who

more than likely is not well acquainted with the various

root-inducing substances on the market nor with their vari-

ous methods of preparation. Taking this into consideration.

a preparation was used that contained root-inducing sub-

stances (indoleacetic and indolebutyric acids) in a form

easily applied and immediately effective. The commercial

preparation Rootone 9 1 was used throughout the experiment.

This preparation was employed by dipping the basal end of

the -cutting into the powder to a depth of 1/2 inch, and then

dusting off the excess material on the edge of the container.



Rooting Media

The first group of cuttings was struck in the follow-

ing rooting mediums:

a. 100 per cent vermiculite (nurseryman's grade)

b. 1/3 sand
1/3 peat
1/3 vermiculite

o. 1/2 sand
1/2 vermiculite

d. 1/2 peat
1/2 sand

The vermiculite medium consistently gave as good or

better results than the other media, so it was used exclu

sively for the second group of cuttings. Vermiculite has the

advantages of being sterile; has a high water-holding capacity,

approximately 10 times that of sand; needs less watering at-

tention; and is pleasant to handle.

Outtingp 

Due to climatic restrictions the variety of plants that

can be grown successfully on a commercial scale in the arid

areas of Arizona is limited. As a result, cutting material

was reStricted to several of th • se adapted species. The

list is as follows:

a. Softwood cuttinfLs of Pyraoantha graberi. These eut-

tinge were taken from vigorous growing young plants that had

been in the ground for 2 years. The cuttings were taken from

lateral stems just back of the succulent tip ends,
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b. Semi-softwood cuttings of Euonymue japonica. These

Cuttings were taken at a time when the parent plants were

not putting out new growth. As a result, greenwood cuttings

Were taken from lateral shoots just back of the tip ends.

c Nerium (Oleander) softwood cuttins. These cut-

tings were very succulent and were taken from the lateral

branches, the tips being utilized.

d. Lantana. The cuttings from this plant were taken

from vigorous lateral branches, one node back from the tip

ends The wood was semi-herbaceous.

e. Petunia (Fire Chief). The cuttings were made from

the terminal tips of the plant,

f. Cantaloup (Imperial 45). The cuttings were taken

from vines that were flowering.and already had some medium-

sied melons attached. The plants were in a vigorous,

disease-free condition. The outtimrs were taken one node

back from the tip ends,

g. Chrysanthemum. The cuttings were made from actively

growing plants that had been in the ground one year. The

tip ends ver utiliZA and were very succulent in nature.

401100. 

The, experiment was set up to facilitate the comparison

of one method with another, mainly humidity and temperature

control,* There 1143 been considerable work done on the root.

ins of softwood cuttings, but the work has been carried on
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IA Various parts of the United States and abroad where

humidity and temperature factors are not of paramount impor-

tan*e as they are here in Arizona. The problem resolved it-

self•around the speoif c methods that could be utilized to

control these two very important factors. Other factors

coneerning propagating were definitely considered and treated

as problems, but were relegated to roles of less importance.

The ultimate objectivewas not to find just an experi

mental method that could be employed to overcome the above-

mentioned adverse conditions , but to find a method or methods

that eould be utilized on a commeroial scale by the average

Arizona nurseryman.

This study was instituted in the early fall of 1949.

During the month of September, 1949, the temperature and hu-

midity closely paralleled the late spring und sumer of 1950.

This similarity of conditions afforded an opportunity to use

various means to control humidity and temperature. The first

method utilized was one of placing an overhead mist spray

system in the saall greenhouse for humidity control; and at

this time temperature control wasattempted by ventilation

and syringing. It soon became apparent that the overhead

mist would waterlog the rooting media, if a suitable humidity

percentage figure was maintained. Another disadvantage, and

an important one, was that the system had to be manually-

aontrolled* It should be mentioned here that this very method

is utilized by several -commercial nurserymen at the present
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Little results were had from the method for teepera-

ture control 4 The syrineing had a temporary effect but defi-

nitely only temporary. The temperature drop was not enough

to warrant the eentinuanee of the system.

Shading by cloth was also used during the early experi-

mental trials, but this also proved unsucceseful. The tem-

perature drop was not great enough for favorable propagating

eonditions,

Temperature and humidity tests were run within the in-

sulated propagating box constructed for light tests. The

original thought behind the construction of the box was that

if it proved feasible, it would be an excellent tool for the

small propagator. The initial expense for construction would

be reasonable, and it would afford the small operator an

opportunity to propagate softwood cuttings throw!h several

months of the year.

The first tests were disappointing. The humidity ceuld.

be controlled at any pereentage figure by manipulation of

the door, but temperature control was impoosible. The fluor-

eseent lamps built up a greater heat than was expected.

The box, being very efficiently insulated, allowed for no

dissipation of heat. Alterations were made to try and over-

come the temperature build-up. A small motor-driven fan was

mounted in the rear of the box, and a mist nozzle was in-

stalled imeediately in front of the fen.. By opening the door

a determined amount., the fan circulated the xist through the
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box and helped expel the heated air. The temperature could

be controlled by this method and humidity also, but another

problem presented itself, a problem similar to the overhead

mist in the small greenhouse. The fan-driven mist in the

box- saturated the rooting media. By the time this was de-

termined, the time was too short to make further alterations.

The large, standard type greenhouse was not altered

other than to whitewash the sash for reflection purposes.

The object was to run a check in this house under natural

conditions for comparison purposes.

The first group of cuttings was struck on May 6, 1950.

The cutting wood was taken from the parent plant and placed

in a damp cloth then taken to the head house where the

actual cuttings were made. The cuttings were out approxi-

mately 4 inches in length and then graded to uniformity.

Ten cuttings of each species were used in each trial, and

in each check. The trials consisted of the following:

1. Small greenhouse, controlled humidity and temperature

a, Vermiculite with bottom heat

b* Vermiculite 1/3, sand 1/3, peat moss 1/3, with
bottom heat

Ô. Sand 1/2, peat M098 1/2, with bottom heat

d. Vermiculite, no bottom heat

le. Vermiculite 1/3, sand 1/3, peat MO7S 1/3, no bottom
heat

f. Sand 1/2, peat mo!ua 1/2, no bottom heat
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feted propagating box

ae Vermiculite, with bottom heat

b. Vermiculite 1/3, sand 1/3 0 peat moss 1/3, with
bottom heat

os Sand 1/2, peat MOSS 1/2 1 with bottom heat

Standard type greenhouse

&d, Vermiculite, no bottom heat

b. Vermiculite 1/3 sand 1/3 9 peat moue 1/3, no bottom
heat

ea Sand 1/2 peat moss- 1/2, no bottom heat.

Ten cuttings of each species were treated with Rootene,

and ten cuttings were struck untreated in each trial. The

Robtone was applied by dipping the basal end of the cutting

into the powder and then gently tapping the end of the cut-

tine against the edge of the container to remove any excess

matvriale

The euttinge were struck by pushing the basal end of

the cutting into the rooting media at a 45 0 angle, until

approximately a third of the outting remained above the sur-

race of the rooting medium. The cuttings were then eet in

by flooding the rooting media around the stems by spray from

a rose nozzle s

After striking, th euttings in the small greenhouse

under controlled conditions were surface watered approxi-

mately every four days, The euttines in tbe standard type

greenhouse , were-watered every day, and the ceetinee in the

propagating box were watered every three deys,
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The second group of cuttings was struck on Juno 8, 1950.

The aae procedures were used as in striking the first cut-

tings. The insulated propagating box was used only with the

Ntrium cuttings.

Vermiculite, in flats, was used exclusively as a root.

medium. The trials consisted of the following:

1. Small greenhouse, controlled humidity and temperature

a. Vermiculite with bOttom heat, sunlight

b. Vermiculite with bottom heataluorescent light

c. Vermiculite, no bottom heat, sunlight

2. S andard type greenhouse

a . Vermiculite, no bottom heat, sunlight

From the time the cuttings were struck until removal

from the beds, the temperature and humidity within the prop-

agating structures were as follows:

1. Small greenhouse, controlled humidity and temperature

a. Daytime constant figures
(1)Humidity 75 per cent
(2)Temperature 740 F.

b. Nighttime average figures
(1)Humidity 85 per cent
(2)Temperature 70 0 F.

2. Standard greenhouse

a. Daytime average figures
(1)Humidity 25 per cent
(2)Temperature 950 F.

b. Nighttime average figures
1) Humidity 30 per cent
(2) Temperature 700 F.
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No photographs were made of the cuttings from the first

striking. Photographs were taken of representative cuttings

from the second striking. A Kodak 35 was used ou a tripod

with a "Oal-Fraeadjustable portrait fram to correct for

parallax, A, Kodak'series IV, No. 3 portra lens was used in

triollunotiox6olth the regular mounted camera lene0
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Fig. 1. Humidification System. Note the hydro-electric valve
directly under the bench in the righthand corner.
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Fig. 2. Cooling Unit. A 1500 C.F.M. cooler was used in
conjunction with a circulating pump mounted inside
the cooler on the floor of the pan. Note the metal
duct work which carries the cooled air into the
greenhouse.
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Fig. 3. Insulated Propagating Box. Twofluoreseent lamp
fixtures are mounted in the top of the box 18"
above the rooting media. Note the circulating
fan with a manually-controlled mist spray
directly in front of the fan.
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Fig. 4. Mounting of Automatic Controls. The control on the
right is for the humidification unit, while the
other is a cooling thermostat for the cooling unit.



Fig. 5. Automatic Soil Heating Unit. A General Electric
unit with a temperature range from 500-120 0 F.
Note the method of mounting to keep the moisture
out of the control box.
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RESULTS

_ Positive results were obtained with each specie. Soft-

wood cuttings were successfully rooted when humidity and ter&

perature were controlled.

Considerable difficulty was encountered when too succu-

lent cuttings were used, due to damping-off. Other than

this, the experiment was completed with little difficulty.

The results have been put in tabular form, found in

Tables, 1-VI. Visual results in photographia form are shown

in Figures 6-34.
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Fig. 6. Cantaloup Cutting.
Standard greenhouse, no controls;
vermiculite; no bottom heat;
check

Fig. 7. Cantaloup Cutting.
Greenhouse, controlled temperature
and humidity; vermiculite; no
bottom heat; check



Fig. 8. Cantaloup Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
no bottom heat; Rootone #1

Fig. 9. Cantaloup Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; sunlight; check
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Fig. 10. Cantaloup Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; sunlight; Rootone
#1

Fig. 11. Cantaloup Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; flaorescent light;
check
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Fig. 12. Cantaloup Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; fluorescent light;
Rootone #1
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Fig. 13. Lantana Cutting.
Greenhouse, no controls;
vermiculite; no bottom heat;
Rootone #1

Fig. 14. Lantana Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
no bottom heat; Rootone #1



Fig. 15. Lantana Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; fluorescent light;
Rootone #1

Fig. 16. Lantana Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; sunlight;
Rootone #1
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Fig. 17. Pyracantha graberi Cuttings.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
no bottom heat; Rootone #1

Fig. 18. Pyracantha graberi Cuttings.
Greenhouse, controlled temperature
and humidity; vermiculite;
bottom heat; sunlight;
Rootone #1
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Fig. 19. Pyracantha graberi Cuttings.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; fluorescent light;
Rootone #1

4 3



44

Fig. 20. Oleander (Nerium) Cutting.
Greenhouse, no controls;
vermiculite; no bottom
heat; Rootone #1

Fig. 21. Oleander (Nerium) Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
no bottom heat; Rootone #1
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Fig. 22. Oleander (Nerium) Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; sunlight;
Rootone #1

Fig. 23. Oleander (Nerium) Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; fluorescent light;
Rootone #1



Fig. 24. Oleander (Nerium) Cutting.
Insulated Propagating Box;
vermiculite; bottom heat;

fluorescent light; Rootone #1
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Fig. 25. Euonymus japonica Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; sunlight; check

Fig. 26. Euonymus japonica Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; sunlight;
Rootone #1

4,7



Fig. 27. Euonymus japonica Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; fIllorescent light;
check

Fig. 28. Euonymus japonica Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; flilorescent light;
Rootone #1
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Fig. 29. Petunia Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; sunlight; check

Petunia Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; fIdorescent light;
Rootone #1

Fig. 30.
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Fig. 31. Chrysanthemum Cutting.
Greenhouse, controlled tempera-
ture and humidity; vermiculite;
bottom heat; sunlight;
Rootone #1 
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Fig. 32. Greenhouse, no controls.
Cuttings 3 weeks after striking.
Note the burned and wilted appear-
ance of the cuttings.

Fig. 33. Insulated Propagating Box.
Cuttings 2 weeks after striking.
There is a slight wilting of
some of the cuttings.
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Fig. 34. Greenhouse, controlled temperature
and humidity. Cuttings 2 weeks
after striking; note the turgid,
fresh appearance of the cuttings. 



DI3CIP33ION

0040Mic 70asibq1AZ

From a commereial standpoint it is entirely feasible
to propa,,f3ate softwood cuttings under controlled conditions.

Probably the greatest saving would be in labor. The controls

and equipment that are utilized need be checked only °ace-

sionally, and by maintaining a relatively high humidity,

manual watering is cut to a minimum.

The initial installation of temperature and humidity

controls was moderate. The cost of equipping the green-

house that was employed in this study was as follows:

1500 C.F.M. evaporative cooler 332.00
"Little Giant" circulating pump 13.20
Check valve for water intake 1.60
Cooling thermostat 9.80
Wiring 8.00
Plumbing (copper tubing and fittings) 3.50
Duct work to carry cooled air 10.60
Hydro-electrio valve s

Vanneapolis Honeywell 15.00
Humidistat, Minneapolis Honeywell 21.00
Wiring 17.00
Mist nozzles (4) at Zg1.00 4.00

Total

The actual cost of operation

amount of electricity required to

valve .for humidifieation amounted

=WW1. The water required to ope

70 .

 per cent, under the conditions

41)5.70

was very reasonable. The

operate the solenoid

to approximately 200 per

ate the humidifier

specified earlier in this

5)
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writing s wee approximately 804 per month. The electricity

required to operate the evaporative cooler for a month was

approximately $1.00. The water required for operation of

the cooler was approximately 304 per month.

Insulated Propagatind Box

Even though complete positive results were not ob-

tained with this type of box, the author feels that there

are definite possibilities for this type of unit for the

use of the small nurseryman or propagator. The only dioad-

vantage encountered was the build-up in temperature result-

ing from the use of the fluorescent tubes. A method might

be utilizzd where a small evaporative-type cooler could be

mounted to furnish cool air with a high moisture content.

Stoutmeyer (16) reported very favorable results with a box

equipped with fluorescent lighting, but it seems that the

structure was built of a material which allowed for dissi-

pation of heat. Also, a pane of glass was placed between

the lamp and the cuttings. - There is room for further experi-

mentation along this particular line.

Fluorescent Light.

Faster rooting was obtained under fluorescent light.

Cantaloup cuttings rooted in 5 days under this light s while

requiring 9 days under sunlight, The -cantaloup cuttings

had a much heavier root system with larger diameter roots

than those under sunlight. Other cuttings showed similar
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results with the exception of lantana, which rooted faster

and produced heavier roots under sunlight, The 24 hours of
light does hasten rooting, The coat of operating the lamp
was very moderate, If a propagator had some types of cut-

tings that required faster rooting, this might be the
answer.

The exceptionally good results obtained from fluorescent

light may have been due to a combination of sunli ht and

fluorescent light. The fluorescent lamp was so mounted in the

greenhouse that sunlight would be only partially excluded.

Rooting Media

The vermiculite proved very adaptable as a rooting

mediu.. In commercial work, this might be too expensive

for low-value cuttings. Good results were had with the mix-

ture of 1/3 sand y, 1/3 vermiculite, and 1/3 peat moss. If

this mixture was utiliz d the sand should be thoroughly dis-

infected to kill fungi, in order to combat damping-off.

ilea of Wood

It was found that cutting wood just back of the very

succulent tips gave the best results, Tip cuttings were

very susceptible to damping-off.

Surface Waterine

Then the temperature and humidity are controlled at

favorable fisures, surface watering was much reduced. any

of the commercial propagators claim that watering is the
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secret to rooting. The author must agree with their claim.

Only through trial can this partioelar technique be mas-
tered, and in no other way.

CentalouRgAtjaz_ist
A University of Arizona plant breeder in the Salt River

Valley was interested in knowing whether cantaloup cuttings

could be rooted. Cantaloup, being a herbaceous type plant

with semi-suoculent runners, definitely comes under the

classification of soft wood. It seems that the breeding

problem with cantaloups at the present time is to build up

resistance to mildew. By being able to propagate the plant

vegetatively, an entire season could be gained by rooting

cuttings from a selected plant found resistant to mildew.

ln this manner, a considerable amount of seed could be har-

vested the same season that the resistant plant was selected.

Under controlled conditions, the cantaloup cuttings

rooted very well. Further work should be done now on the

potting of the cuttings to ascertain if they will success-

fully produce new top growth and set flowers.



SIIPAPARY

Id The Arizona nurseryman can benefit by doing his own

propagating. Most nursery stock sold in Arizona is imported

from Galifornied

2. The question is answered concerning the propagating

of hardwood cuttings versus that of softwood cuttings.

ny of the plants grown in Arizona can be propagated only

from softwood cuttings. 9oftwood cuttings of many plants

that are normally produced from hardwood cuttings can be

quickly and profitably produced,

3. The two main factors that must be controlled in

the rooting of softwood cuttings are temperature and humid.

ity. These factors can be controlled by mechanical means.

4. The many factors affecting rooting of softwood

cuttings, other than temperature and humidity, are oonsid-

*red;

a, Damping-off: Tip cuttings were prone to damp-off. If
sand is utilized as a rooting medium, it must be
sterilized.

b. Rooting Media:
for rooting.
1/3 also was

Root..indueing substances4 Rootono #1  as used through-

out the experiment and 
proved very satisfactory.

57

Vermiculite proved to be a
sand 1/3 $ vermiculite 1/3,

a very satisfactory medium.

good medium
and peat moss
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Rooting media temperature: A temperature of 760 F. wes
maintained throughout the experiment.

e, Air temperatures:
temperatuee was
type greenhouse
perature ranged
propagatine box,
120° F.

Under controlled conditions, the air
maintained at 740 F. In the standard
without controlled conditions, the tern-
from 600 to 1100 F. In the insulated
the temperature ranged from 900 to

f. Humidity: Under controlled conditions the humidity was
maintained at 70 per cent. In the standard type green-
house without controlled conditions the humidity
ranged from 30-60 per cent. In the insulated propa-
gating box the humidity averaged 40 per cent.

g. Type of cutting wood: Softwood cuttings just back of
the succulent tips were utilized.

he Irri tion practices: Surface water was applied as
needed. Under controlled conditions of temperature
and humidity, little surfaee water was applied.

io Ventilation: The roof vent in the greenhouse was opened
and the air stream from the cooler provided forced

ventilation. In the greenhouse not controlled, the

roof and side vents were opened.

5. Three different propagating structures were used

in the study:

a. A standard type greenhouse (8x10 feet) equipped with a

mechanical means to control temperature and humidity.

b. A standard type greenhouse (20x40 feet) was used with

no controls.

0 . An insulated propagating box utilizingflUerescent lieht-

ing was used.

6. positive results were obtained in every phase of

the experiment. The propagatine structure that was

evipped in order to control humidity and temperature gave

by far the 
best results. Fluorescent light produced superior

rOoting on most cuttings. Rootone #1 showed a tremendous

advantage over the check cuttings. Bottom heat very

•:,11



definitely gave superior results.

7• Propagation of softwood cuttings in arid regions
is practical on'a commercial scale.

60/ -USION

The author believ that the Arizona nurseryman can

successfully propagate softwood cuttings on a commercial

scale by employing mechanical means to control temperature

and humidity, and by acquainting himself with the correct

techniques and Procedures, through trial , that have been

outlined in this study.
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