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ABSTRACT 

The objective of this study was to determine potential propagation 

of Arizona sycamore (Platanus wricrhtiil from cuttings for use in 

riparian revegetation projects. Cuttings gathered from trees in 

Superior, Arizona during Fall 1988 and Spring 1989, and from Madera 

Canyon near Tucson, Arizona in Fall 1989 were treated with various 

concentrations of indolebutyric acid (IBA). In all studies, 

numbers of rooted cuttings decreased when concentrations of greater 

than 5,000 ppm IBA were used. Cuttings from young trunk sprouts in 

Fall 1988 had a higher rooting frequency than cuttings from other 

source trees and produced the greatest number and the longest roots 

in Spring 1989. In Fall 1989, plastic pots with a 1:1 

perlitervermiculite media resulted in higher rooting frequencies 

than when peat was iricorportated into the media. While cuttings in 

all studies successfully rooted in the greenhouse, no plants 

survived outplanting on a 160 m elevation floodplain. Propagation 

of Arizona sycamore is more difficult than that of Fremont 

cottonwood (Populus fremontii) or Goodings willow fSalix aoodinaii^ 

but cuttings will root with careful attention in the greenhouse. 
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INTRODUCTION 

While low elevation southwest riparian woodlands are 

dominated by Fremont cottonwood fPopulus fremontii) and black 

willow fSalix aoodinqii^, mid to high elevation woodlands are 

dominated by several deciduous trees including black walnut 

(Juglans major), Arizona ash (Fraxinus velutinaK and Arizona 

(or Wright's) sycamore (Platanus wriahtii synonym Platanus 

racemosa Nutt var. wriahtii) (Pase and Layser; 1977). These 

riparian species are important to wildlife, and particularly 

to birds, as they create niches and add diversity to the 

environment (Glinski, 1977). 

Arizona sycamore is the favorite nest tree of the rose-

throated becard (Platypsaris aqlaiae^ (Glinski, 1977) and is 

valuable to other avian species because of its large size and 

characteristic large amounts of dead wood (Bock and Bock, 

1984). Glinski (1977) found that sycamore populations along 

Sonoita Creek in southeastern Arizona appear to be dwindling 

due to dessication of perennial streams. Sexual reproduction 

of sycamores is reduced by embryonic dessication as well as 

through seedling mortality and mortality caused by flash 

floods (Bock and Bock, 1985a). 

Most regeneration of Arizona sycamore occurs vegetatively 

by sprouts from lateral roots and trunk bases. In a survey of 

sycamores along Sonoita Creek in southeastern Arizona, 74% of 

the mature sycamores had either root or trunk sprouts. Of 

these trees, 39% had root sprouts, 56% had trunk sprouts, and 
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22% had both root and trunk sprouts (Glinski, 1977). 

Riparian habitats provide important diversity for both 

vegetation and wildlife especially in arid environments where 

they represent less than 1% of the total land surface (Apple, 

1985). In the last 100 years, Arizona and New Mexico have 

lost most of their desert water courses (Warner, 1979). 

Revegetation principles are becoming an increasingly useful 

tool for the maintenance and improvement of these important 

habitats. The objective of this study was to determine the 

potential for establishing Arizona sycamore from cuttings. 
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LITERATURE REVIEW 

Arizona sycamore (P. wriahtii1 is native to stream banks 

and floodplains in southeastern Arizona (Lamb, 1975) at 

elevations ranging from 300 m to 2,000 m (Little, 1968). The 

tree can attain heights of 24 m and diameters of 1.5 m (Vines, 

1960). Seeds occur in 2.5-cm pendant balls which hang in 

groups of two to four on stalks 13-19-cm long. The bark is 

light-green in color on the branches and grey and white on the 

trunk. The wood has a strong ray pattern (Lamb, 1975). 

Arizona sycamore is most readily recognized by its deeply 

lobed, five- to seven- pointed leaves (Harlow and Harrar, 

1969). 

California sycamore, (P. racemosal is the closest 

relative of Arizona sycamore. . These two species are more 

closely related to P. orientalis. a native to southeastern 

Europe and the Himalayas, than to P. occidentalis native to 

the eastern United States (Reichhardt, 1987). P. acerifolia. 

known commonly as London planetree, is a hybrid of P. 

orientalis and P. occidentalis (Dirr and Heuser, 1987). 

Bock and Bock (1985b) in a study of Arizona sycamore 

populations in southeastern Arizona, determined that mature 

sycamores produce an average of 78 fruits/tree with an average 

of 667 seeds/fruit. Problems of natural regeneration have 

been reported for the species (Glinski, 1977) although seeds 

are up to 90% viable (Bock and Bock, 1985b). This 

reproductive failure has been attributed to embryonic death 
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due to desiccation during dry periods and seedling mortality 

caused by flash flooding (Bock and Bock, 1985a). 

While no studies have been conducted on the reproductive 

potential of Arizona sycamore cuttings, several such studies 

have been done for other members of the genus. Differences in 

vegetative propagation potential exist among sycamore species. 

Vlachov (1988) found that P. occidentalis propagated most 

readily from cuttings followed by P. orientalis and P. 

American sycamore (P. occidentalism is a large tree 

attaining heights of 57 m and diameters of 3 m (Fowells, 

1965). The tree is found in fertile bottomland soils across 

the southern United States and north to Maine (Vines, 1960). 

Most studies of the asexual reproductive potential of American 

sycamore have focused on cuttings from young trees. 

Basal or butt cuttings, sometimes referred to as first 

cuttings, have exhibited better survival rates and height 

growth than second cuttings or those taken above the basal 

cutting, taken from the same trees (Nelson and Martinaale; 

1957; Briscoe, 1963). These butt cuttings have maintained 

their vigor through at least age seven. The vigor 

demonstrated by the butt cuttings is directly related to 

diameter with cuttings with diameters greater than 1 cm 

rooting more readily (Land, 1983). 

Depth of planting also has some effect on height and 

diameter growth and on root development. Vertical cuttings 
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planted at 50-cm depths produced significantly more dry root 

matter and greater height and diameter growth than those 

planted at depths of 25 cm (Garrett, 1975). 

Young American sycamore trees have also been successfully 

propagated from horizontal cuttings (Steinbeck and McAlpine, 

1973). Cuttings of 1.2-, 45-, and 25-cm lengths were taken 

from one- and two-year-old stock and were planted in furrows 

7.5-cm and 15.0-cm deep. While cutting length and depth of 

planting did not significantly affect rooting, the diameter of 

the cutting did. Larger diameter cuttings did not root as 

well as cuttings having a diameter of 2.5 cm which represented 

the optimum size for successful rooting (McAlpine, et al., 

1972). 

American sycamore has also been successfully propagated 

using single node cuttings in which a single bud remains 

attached to its subjacent internode (Brown and Sommer, 1985). 

Using each node along the upper lateral and terminal shoots of 

a five-year-old American sycamore, single node cuttings were 

placed under mist in a sand:peat rooting medium with or 

without a basal application of either IBA (indolebutyric acid) 

or MAA (naphthaleneacetic acid). Over 90% of all the cuttings 

rooted with a strong correlation in number of roots, extent of 

root development, and shoot growth with increasing diameter in 

the shoot nodes. Differences in bud size, hormone 

concentrations, and initial carbohydrate supply could have all 

contributed to the observed growth responses. 
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Studies of vegetative propagation of P. acerifolia by 

cuttings have shown that treatment with 50% alcohol solution 

or 8,000 ppm IBA and talc resulted in better rooting than 

treatment with 16,000 ppm and 32,000 ppm IBA. Of these 

treatments, cuttings treated with 50% alcohol but no IBA had 

the highest rooting percentage (Myers and Still, 1979). 

Dirr and Heuser (1987) reported that softwood cuttings 

(or current year's growth) harvested after the shoots have 

begun to mature can be successfully rooted after the shoots 

have begun to mature. Successful rooting is probable for 

cuttings taken from young, vigorous source trees pruned 

annually during the dormant season. Possible rooting media 

for P. acerifolia cuttings include a 1:1 sand:peat mixture and 

1:1 peat:perlite mixture at mist rates of 3 seconds per 2.5 

minutes. 

Tree age may also be an important factor in the 

vegetative propagation of both hardwood and softwood P. 

acerifolia cuttings. Softwood cuttings from a 20-year-old 

tree treated with 0 ppm IBA talc resulted in 100% rooting 

while cuttings from a 45-year-old tree resulted in 95% rooting 

(Myers and Still, 1979). While rooting percentages were high 

for cuttings from both trees, cuttings from the 20-year-old 

tree rooted earlier. Although tree age is considered a 

limiting factor in the ability of cuttings to root (Brown and 

Sommer, 1985), the different responses between these trees 

could be due to genotypic differences rather than age. 
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Direct plantings of hardwood cuttings of P. acerifolia 

have had a success rate of approximately 70% (Jobling, 1970). 

Seventeen to 23-cm long cuttings with approximately four buds 

per cutting were found to root most successfully. Cuttings 

were planted so that only 2.5 cm remained above the soil 

surface. Results from this study indicate that cuttings taken 

from terminal growth are too thin for successful propagation 

and should be avoided as cutting stock. Cuttings gathered 

from stool plants which are pruned annually provide adequate 

cutting stock. Rooting was more successful when cuttings were 

cut just above a bud at the top of the cutting and just below 

a bud at the base of the cutting. 

Vertical growth of P. acerifolia cuttings during the 

first year has been found to vary from 5 cm to 70 cm. Jobling 

(1970) found that few newly-rooted cuttings in containers have 

enough vigor to survive out-planting upon rooting. He 

recommends that cuttings not be transplanted until after one 

year. 

Propagation of hardwood cuttings of P. acerifolia has 

also been successful using a modified heat bin. A bin filled 

with a 1:1 peat: sand medium and was maintained at 15°C. 

Cuttings were collected in January and cut to a minimum length 

of 2.5 cm. In mid-March the cuttings were out-planted to the 

field. In this study, 0 ppm IBA and 1,250 ppm IBA, both 

resulted in equal numbers of rooted cuttings. Cuttings not 

treated with IBA exhibited higher survival rates once the 
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cuttings were transplanted to the field (Dirr and Heuser, 

1987). 

Jobling (1970) has found that P. acerifolia cuttings 

treated with either IBA or NAA in a medium and maintained in 

heat bins at a temperature of 21°-24°C may produce roots after 

only three weeks. 

In Vlachov's (1988) comparative study of P. occidentalis. 

P. orientalis. and P. acerifolia. he found that cuttings from 

young trees (2-4 years old) rooted more readily than cuttings 

from 10- and 20-year-old trees. In this experiment, rooting 

was better in perlite compared to washed river sand, 

especially for softwood cuttings. Basal cuttings also rooted 

more frequently or equalled the rooting of cuttings taken from 

the shoot middle. Cuttings taken from both the shoot base and 

the shoot middle consistently rooted more frequently than 

apical cuttings. No rooting hormone was used in this study. 

The idea of plantation establishment through vegetative 

propagation of cuttings in itself offers an interesting topic 

of study. If planations are established by cuttings taken 

from source trees from different geographic regions, the risk 

of inbreeding depression of seedlings is lost, thereby 

allowing for high genetic diversity within the plantation. 

In some species, many of the best growing trees produce 

few seeds. Through vegetative propagation, such vigorous 

genotypes can be reproduced through cloning. For most 

species, growth of cuttings from young stock should equal or 
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exceed that of seedlings even in the first year, and thus 

plantation establishment through vegetative propagation can be 

a viable alternative to seedling plantations (Libby, 1977). 
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STATEMENT OF OBJECTIVES 

The purpose of this research was to determine the 

potential for the establishment of Arizona sycamore by 

vegetative propagation. The specific objective was to 

determine the rooting response of Arizona sycamore cuttings 

from different trees to hormone treatment and growth media. 

METHODS 

Study 1; Fall 1988 

This study was conducted to determine if the potential of 

Arizona sycamore to be propagated vegetatively varied in 

response to the source tree from which the cuttings were 

gathered, IBA concentration with which the cuttings were 

treated, or a combination of these two factors. 

On September 22, 1988, five Arizona sycamore trees 

located near Superior, Arizona were selected as source trees 

for cuttings. These trees were characterized as follows; 

Source tree l: This tree was located at the 

picnic grounds of the Boyce Thompson Arboretum 

and had a d.b.h. (diameter at breast height = 

1.4 m) of approximately 1 m. All cuttings from 

this tree were taken from the many trunk sprouts 

found at the base of the tree. None of these 

sprouts had a diameter of greater than 1 cm. 
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Source trees 2-5 were located along Queen's Creek in Devil's 

Canyon in Superior, Arizona. All cuttings gathered were 

apical cuttings. 

Source tree 2; This stock tree had a d.b.h. of 

approximately 60 cm. 

Source tree 3: Cuttings were taken from the 

main tree (d.b.h. = 55 cm) as well as from the 

four basal sprouts of this tree with each basal 

sprout having a d.b.h. of approximatley 10-15 cm. 

Source tree 4: This tree of had a d.b.h. of 

approximately 15 cm. 

Source tree 5: This tree also had a d.b.h. of 

approximately 15 cm. 

Thirty-six cuttings were collected from each of the five 

source trees. Once harvested, cuttings were wrapped in 

plastic, placed in a cooler, and transported to greenhouses at 

the University of Arizona Campus Agricultural Center. On 

September 23, these cuttings were divided randomly by source 

tree into four treatment groups of nine cuttings. Cuttings 

were variable in size and were trimmed to a length of 15-37.5 

cm with approximately 2.5 cm of previous season's growth 

remaining on the basal portion of each cutting. Cuttings were 

trimmed to two to four leaves with 40-80% of each leaf removed 

so that each leaf had an area of approximately 7 cm2. 

Treatments consisted of a 5-second submersion of the base of 
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the cutting in either: 

1) 0 ppm IBA 

2) 5,000 ppm IBA 

3) 10,000 ppm IBA 

4) 20,000 ppm IBA. 

All IBA concentrations for all studies were prepared 

using the water soluble (potassium based) IBA rather than the 

acid form. 

Cuttings were planted in 10-cm tall plastic pots in a 1:1 

perlite:vermiculite medium and placed randomly by source tree 

in the greenhouse under a mist interval of 8 seconds/8 

minutes. 

On October 13, 1988 after rooting had occurred, cuttings 

were moved to a 30% shadehouse for hardening off. At this 

time, cuttings were examined to determine number of leaves 

with any green and the presence of active buds. 

On November 12, 1988, cuttings were transported to the 

Audubon Research Ranch near Elgin, Arizona. Cuttings were 

planted behind the caretaker's house in the bermuda grass 

(Cynodon dactylon1 bottomland of Post Canyon alongside the 

intermittent stream. Three blocks were used for this portion 

of the study with Block l measuring 9 x 32 m, Block 2 

measuring 15 x 20 m, and Block 3 measuring 9 x 32 m. Each 

block had 80 potential one-m2 plots to be planted with three 

cuttings per plot. Cuttings were planted according to a 
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randomized block design so that three cuttings from each 

treatment were planted in each of three separate blocks. 

For study 1, 20 plots within each block were randomly 

chosen to be planted with cuttings. Plots were prepared by 

loosening the soil and removing the bermuda grass and roots 

from the 1 ma area. During planting, cuttings were examined 

to determine presence of roots, new leaves, and active buds. 

All plots were watered after the cuttings were planted. 

Study 2; Spring 1989 

This study was conducted to determine if the potential of 

Arizona sycamore cuttings to propagate varied in relation to 

source tree, IBA concentration, or a combination of these two 

factors. 

On April 25, 1989, 72 cuttings were gathered from each of 

the same five source trees in Superior, Arizona that were used 

in study 1. Once harvested, cuttings were wrapped in plastic, 

placed in a cooler for storage, and transported to the Campus 

Agricultural Center. 

At the greenhouse, cuttings were trimmed to a length of 

approximately 40 cm with two to three leaves remaining per 

cutting. Remaining leaves were trimmed to 40-80% of their 

original size so that leaf area was approximately 7 cm2. 

The cuttings were randomly divided into two groups. 

Group A was to be outplanted at the Research Ranch, and Group 

B was to be analyzed for root growth. Both groups of cuttings 
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were planted in 10-cm tall plastic pots in a 1:1 

perlite:vermiculite medium. Hormone treatments were as 

follows: 

1) 0 ppm IBA 

2) 5,000 ppm IBA 

3) 10,000 ppm IBA 

4) 20,000 ppm IBA. 

Once the cuttings were placed in the greenhouse, a sheet 

of plastic was placed over them to maintain high humidity and 

prevent dessication. Cuttings in this experiment were taller 

than those of the previous experiment and exceeded the height 

of the mist nozzles. 

On May 23, 1989, both groups of cuttings were watered 

with 3.9 ml of 30-30-30 nitrogen-phosphorus-potassium 

fertilizer/liter of water. On June 1, 1989, cuttings were 

moved to the 30% shadehouse. Cuttings were examined at this 

time for leaves with any green and number of active buds. 

Cuttings were fertilized with the 30-30-30 solution weekly and 

were watered every other day until they were either outplanted 

or examined for root growth. On July 5, 1989, both groups of 

cuttings were moved to the 70% shadehouse as they were wilting 

and light intensity was less in the 70% shadehouse. 

On July 10, 1989, Group A (cuttings to be outplanted at 

the Research Ranch) were packed in moistened peat moss and 

refrigerated overnight. Another 20 plots within each of the 
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three blocks were randomly selected and prepared for planting. 

On July 11, 1989, cuttings were transported to the Research 

Ranch and planted according to a randomized block design with 

three cuttings from each treatment planted in each of three 

separate blocks. At this time, cuttings were examined for 

presence of roots, new leaves, and active buds. Each plot was 

watered at the time the cuttings were planted. 

On July 15, 1989, Group B cuttings were removed from 

their soil medium. Stem size, presence and number of roots, 

and number of roots per length category (<2 cm, 2-4 cm, and >4 

cm) were recorded. 

Study 3; Fall 1989 

This study was conducted to determine if variations in 

the rooting potential of Arizona sycamore cuttings varied 

according to the tree from which cuttings were gathered, the 

medium in which cuttings were planted, the IBA concentration 

used, or a combination of these factors. 

On September 24, 1989, 24 Arizona sycamore cuttings were 

gathered from each of five source trees located in Madera 

Canyon in the Santa Rita Mountains south of Tucson. These 

trees were characterized as follows: 
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Source tree 1; Cuttings were gathered from a 

cluster of 3 sycamores located along the stream 

just east of the start of the Madera Canyon 

Nature Trail located along Forest Service Road 70. 

Each tree had a d.b.h. of approximately 15 cm. 

Source tree 2: This source tree was located 

approximately 0.50-km upstream from source tree 

1 at a barbed-wire fence that crossed the streambed. 

The d.b.h. of this tree was approximately 75 cm. 

Source tree 3; Cuttings were gathered from a 30-cm 

d.b.h. tree located off Forest Service Road 70 on 

the road entering the Bog Springs Campground. The 

tree is located by the culvert outlet on the south 

side of the road by a small creek. 

Source tree 4; This tree of approximately 35-cm 

d.b.h. is located 0.50 km south of source tree 3 

along the creek bed. 

Source tree 5; Cuttings were gathered from a 40-cm 

d.b.h. tree located between source trees 3 and 4 

approximately 0.25 km from source tree 3. 

Once harvested, cuttings were wrapped in plastic, placed 

in a cooler, and transported to the greenhouses located at the 

Campus Agricultural Center. 

As the purpose of this study was to determine if 

different rooting media could affect the ability of Arizona 
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sycamore cuttings to root, two types of pots, two rooting 

mixtures, and two IBA treatments were used. Ten-cm tall 

plastic pots were placed in plastic holding containers and 

stabilized with styrofoam. Fifteen-cm tall plastic pots were 

were bound with wire for stabilization. Hormone treatments 

for this study included 0 and 5,000 ppm IBA. Each rooting 

medium/hormone concentration combination was represented by 12 

cuttings. The rooting mixtures were 1:1:1 peat:perlite: 

vermiculite and 1:1 perlite:vermiculite. Thus, the container 

and rooting media design for both IBA treatments were: 

medium 1) peat pots with peat, perlite, and vermiculite 

medium 2) peat pots with perlite and vermiculite 

medium 3) plastic pots with peat, perlite, and vermiculite 

medium 4) plastic pots with perlite and vermiculite. 

Cuttings were cut to a length of 20-35 cm with the number 

of leaves reduced to one to three per cutting. Leaf area of 

the remaining leaf/leaves was approximately 7 cm2. Cuttings 

were placed in the greenhouse according to a randomized block 

design under a mist interval of 8 seconds/8 minutes. 

Containers holding cuttings were placed on styrofoam pads with 

heat coils running over the styrofoam to better equalize heat 

distribution. 

On November 11, 1989, the cuttings were moved to the 

north bench of the greenhouse to begin the hardening process. 
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At this time, the mist interval was changed to 8 seconds/16 

minutes. On December 3, 1989, the cuttings were moved to the 

70% shadehouse and the number of live cuttings was determined. 
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STATISTICAL ANALYSIS 

Rooting frequencies for study 1; Fall, 1988, study 2, 

Spring, 1989 group A and group B, and survival frequencies for 

study 3; Fall 1989 were analyzed using log-linear analysis. 

Log-linear models allow testing for significance of main 

effects and interactions among treatments for frequency or 

binomial data (Sokal and Rohlf, 1981). 

With log-linear analysis, the significance of the main 

effects or interactions is determined by the running of models 

with and without coefficients representing the main effects or 

interactions. A G-statistic measuring goodness of fit is 

computed for each of the two models and the difference between 

these two statistics is used to determine the significance of 

the term being left out. 

When interaction terms were not significant and the 

partial log-linear model was used, expected frequencies as 

predicted by the model were compared with observed frequencies 

were compared with observed frequencies to determine the 

adequacy of the model. Logits or the log of expected rooting 

frequencies divided by expected non-rooted frequencies were 

also calculated for the partial model to emphasize differences 

in the rooting frequency by tree. 

Categorical data for root length frequencies for study 2; 

Fall, 1989; group B were analyzed using analysis of variance 

to test significance of main effects and interactions. 
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RESULTS 

Study 1; Fall 1988 

By October 13, 1988, cuttings from source tree 1 had more 

green leaves than cuttings from any other source tree. 

Cuttings treated with 0 ppm IBA had a greater average number 

of green leaves followed by cuttings treated with 20,000ppm 

IBA (Table 1). 

By October, 13, 1988, source tree 5 had the greatest 

percentage of cuttings with active buds followed by cuttings 

from source trees 2, 4, 3, and l. Cuttings treated with 0 ppm 

IBA represented the greatest percentage of cuttings with 

active buds. By November 12, 1988, cuttings from source tree 

3 had the greatest percentage of cuttings with active buds 

followed by cuttings from source trees 1, 5, 4, and 2. Again, 

cuttings treated with 0 ppm IBA represented the greatest 

percentage of cuttings with active buds (Table 1). 

By November 12, 1988, cuttings from source tree 4 had the 

greatest percentage of new leaves followed by cuttings from 

source trees 3 and 5, 2, and 1. Cuttings treated with 0 ppm 

IBA represented the greatest percentage of cuttings having new 

leaves (Table l). 
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Table 1. Leaf and bud data with standard errors for cuttings 
of Arizona sycamore in fall 1988, taken from Superior, 
Arizona and treated with different concentrations of IBA 
in a greenhouse. 

October 13, 1988 November 12, 1988 
Source IBA Average Cuttings Cuttings Cuttings 
Tree (ppm) green with with new with 

leaves active leaves active 
(#) buds (%) (%) buds (%) 

l 0 3.4 .18) 33(17) 0 (0) 11(11) 
5,000 0.8 .46) 11(11) 0 (0) 0 (0) 
10,000 0.2 .15) 0( 0) 0 (0) 0 (0) 
20,000 1,3 ,37) linn 0 roi o roi 

1.4 .26) 14%(6) 0%(0) 3% ( 3 ) 

2 0 1.1 .39) 56(18) 11(11) 0( 0) 
5,000 0 0) 22(15) o (0) 0( 0) 
10,000 0 0) 33(18) o (0) 0( 0) 
20,000 0 01 22 r151 o roi Of 01 

3.28 .12) 36%(8) 3%( 3) 0%(0) 

3 0 1.7 .47) 33(17) 22(15) 89(1) 
5,000 0.7 .37) 0( 0) 0 (0) 22(1) 
10,000 0.2 .15) 11(11) 0 (0) 0(0) 
20,000 P 01 33f171 0 fOl nm 

0.6 .18) 17%( 6) 6% (4) 31%(8) 

4 0 0.4 .24) 56(18) 44(18) 44(18) 
5,000 0.2 .15) 22(15) 0 (0) 0( 0) 
10,000 0.4 .11) 11(11) 0 (0) 0( 0) 
20,000 1-0 0} Of 01 o roi or oi 

0.5 .18) 22%(6) 11%(5) 11%(5) 

5 0 0.9 .39) 44(18) 22(15) 89(11) 
5,000 0 0) 78(15) 0 (0) 0( 0) 
10,000 0 0) 67(17) 0 (0) 11(11) 
20,000 0 01 22(151 o roi or oi 

0.2 .11) 53%(8) 6% (4 ) 20%(7) 
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Log-linear analysis indicated differences in rooting 

frequency were significant (P=0.05) for source tree, IBA 

concentration, and the two-way interaction of these factors 

(Table 2). 

Table 2. Log-linear analysis of rooting frequency of cuttings 
from five Arizona sycamore source trees in fall, 1988 and 
treated with four hormone concentrations of IBA. 

Hypothesis Tested G df P 

Source Tree*IBA*Rooted/Not Rooted 27.23 12 0.0072 

Source Tree*Rooted/Not Rooted 39.00 16 0.0011 

IBA*Rooted/Not Rooted 87.70 15 0.0000 

Full model = mean + source tree + hormone concentration + 
rooted/not rooted + (source tree * hormone concentration) 
+ (source tree * rooted/not rooted) + (hormone 
concentration * rooted /not rooted) * (source tree * 
hormone concentration * rooted/not rooted) 

Increasing hormone concentration decreased rooting 

frequency for cuttings from all source trees. Averaged over 

all source trees, cuttings with no hormone treatment (0 ppm 

IBA) exhibited the greatest rooting frequency (39%) followed 

by those treated with 5,000, 10,000 and 20,000 ppm IBA, 

respectively. Cuttings from source tree 5 exhibited the 

greatest rooting frequency (21%) followed by trees 3, 1, 4, 

and 2, respectively (Table 3). 
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Table 3. Number and standard errors of cuttings that rooted 
out of nine cuttings taken from five source trees and 
treated with four hormone treatments in fall, 1988. 

IBA Concentration (ppm) 
Source Tree 0 5,000 10,000 20,000 Total 

1 8 ( . 9 ) 3(1.4) 0(0) 4(1.5) 15(3.0) 
2 7(1.2) 2(1.2) 1 ( • 9) 0(0) 10(2.7) 
3 9(0) 3(1.4) 2(1.2) 2(1.2) 16(3.0) 
4 6(1.4) 2(1.2) 2(1.2) 0(0) 10 („2 .7 ) 
5 9m 5(1.51 7(1.2) om 21(3.01 

Total 39(2.3) 15(3.2) 12(3.0) 6(2.3) 72 

Numbers of cuttings with green leaves, cuttings with new 

leaves, and cuttings with active buds (Table 1) are not 

indicative of future rooting potential by source tree (Table 

3). Number of cuttings with new leaves and number of cuttings 

with active buds were, however, indicative of future rooting 

potential by IBA treatment. 

On October 13, 1988, cuttings treated with 0 ppm IBA had 

the greatest number of active buds followed by cuttings 

treated with 5,000 ppm, 10,000 ppm and 20,000 ppm. This 

information followed rooting frequency by IBA treatment. By 

November 12, 1988, cuttings treated with 0 ppm IBA still had 

the greatest number of active buds followed by cuttings 

treated with 5,000 ppm IBA. Cuttings treated with 10,000 and 

20,000 ppm IBA had equal numbers of active buds. Only 

cuttings treated with 0 ppm IBA had any new leaves. No 

cuttings survived once transplanted at the Audubon Research 

Ranch. 
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Study 2, Spring 1989; Group A 

By June l, 1989 source tree 1 had the greatest percentage 

of cuttings with new leaves followed by cuttings from source 

tree 2. Cuttings from source tree 3, 4, and 5 had no new 

leaves. By June 11, 1989, source tree 1 cuttings still showed 

the greatest percentage of new leaves followed by cuttings 

from source tree 4. New leaves from source tree 2 noted on 

June 1, had died by July 11. More cuttings treated with 0 ppm 

IBA had new leaves than those treated with the other higher 

levels of IBA (Table 4). 

On June 1, 1989, source tree 1 had the greatest 

percentage of cuttings with active buds followed by cuttings 

from source tree 3, 5, 2, and 4. By July 11, cuttings from 

source trees 1 and 5 shared the greatest percentage of 

cuttings with active buds followed by cuttings from source 

tree 2, 3, and 4. Again, cuttings treated with 0 ppm IBA had 

the greatest percentage of active buds (Table 4). 
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Table 4. Leaf and bud data with standard errors for cuttings 
of Arizona sycamore in spring 1989, taken from five 
source trees in Superior, Arizona and treated with 
different concentrations of IBA in a greenhouse. 

June 1, 1989 July 11, 1989 
Source IBA Cuttings Cuttings Cuttings Cuttings 
Tree (ppm) with new with with new with active (ppm) 

leaves active leaves buds (%) 
(%) buds (%) 

1 0 67(17) 89(11) 44(18) 44(18) 
5,000 0 (0) 0 (0) 0 (0) 0 (0) 
10,000 0 (0) 0 (0) 0 (0) 11(11) 
20,000 o ro^ o m o m o m 

17%(7) 23%(7) 11%(5) 14%(6) 

2 0 33(17) 33 (1) 0 (0) 22(15) 
5,000 0 (0) 0 (0) 0 (0) 0 (0) 
10,000 0 (0) 0 (0) 0 (0) 11(11) 
20,000 o ro^ o  roi o m o m 

9%( 5) 9% (5 ) 0%(0) 8% ( 5 ) 

3 0 0 (0) 67(17) 0 (0) 11(11) 
5,000 0 (0) 0 (0) 0 (0) 11(11) 
10,000 0 (0) 0 (0) 0 (0) 11(11) 
20,000 o roi o m 0 (01 o rov 

0%(0) 17%(13) 0%(0) 5% ( 5) 

4 0 0 (0) 0 (0) 0 (0) 11(11) 
5,000 0 (0) 0 (0) 11(11) 0 (0) 
10,000 0 (0) 0 (0) 0 (0) 0 (0) 
20,000 o ro^ 0 m llfll) 0 (0^ 

0%(0) 0%(0) 6%(4) 3% (3) 

5 0 0 (0) 56(18) 0 (0) 44(18) 
5,000 0 (0) 0 (0) 0 (0) 0 (0) 
10,000 0 (0) 0 (0) 0 (0) 0 (0) 
20,000 o ro^ o  roi o m 11(11} 

0%(0) 14%(6) 0%(0) 14%(6) 

Again in this spring study, as for the study conducted in 

the fall, log-linear analysis indicated that differences in 

rooting frequency were significant (P=0.05) for source tree, 

IBA concentration and the two-way interaction of these factors 

(Table 5). 
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Table 5. Log-linear analysis of rooting frequency of cuttings 
from five Arizona sycamore source trees in spring 1989, 
group A and treated with four concentrations of IBA. 

Hypothesis Tested G df P 

Source Tree*IBA*Rooted/Not Rooted 21.14 12 0.0483 

Source Tree*Rooted/Not Rooted 69.70 16 0.0000 

IBA*Rooted/Not Rooted 23.20 15 0.0801 

Full model = mean + source tree + hormone concentration + 
rooted/not rooted + (source tree * hormone concentration) 
+ (source tree * rooted/not rooted) + (hormone 
concentration * rooted /not rooted) * (source tree * 
hormone concentration * rooted/not rooted) 

Rooting frequencies were greatest for cuttings treated 

with 5,000 ppm IBA, followed by treatments of 10,000 ppm IBA, 

20,000 ppm IBA and 0 ppm IBA, respectively. Differences in 

rooting percentages between IBA treatments were much less in 

the spring than in the fall. Rooting frequencies were 

greatest for cuttings from source tree 1, followed by source 

trees 3, 2, 4, and 5 respectively (Table 6). 

Table 6. Number and standard errors of cuttings that rooted 
out of nine cuttings taken from five source trees and 
treated with four hormone treatments in spring, 1989; 
group A. 

IBA Concentration (ppm) 
Source Tree 0 5,000 10,000 20,000 Total 

1 7(1.2) 7(1.2) 7(1.2) 9(0) 30(2.8) 
2 2(1.2) 5(1.5) 6(1.4) 4(1.4) 17(3.0) 
3 4(1.5) 7(1.2) 7(1.2) 2(1.2) 20(3.0) 
4 1 ( • 9) 3(1.4) 1 ( • 9) 3(1.4) 8(2.5) 
5 3(1.41 o(oi 0(01 1( .91 4(1.91 

Total 17(3.3) 22(3.4) 21(3.4) 19(3.3) 79 
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Numbers of cuttings with new leaves, and cuttings with 

active buds (Table 4) are not necessarily indicative of future 

rooting potential by source tree (Table 6). Source tree 1 

cuttings did, however, produce the greatest number of cuttings 

with new leaves and active buds on both dates as well as the 

greatest number of rooted cuttings. In contrast to study 1, 

information from Table 4 was not a useful indicator of future 

rooting potential by IBA treatment. 

On June 1, 1989, only cuttings treated with 0 ppm IBA had 

any active buds or new leaves. By July 11, 1989, cuttings 

treated with 0 ppm IBA still had the greatest number of new 

leaves and active buds, yet these cuttings produced the least 

number of rooted cuttings. Cuttings treated with 5,000 ppm 

IBA produced the greatest frequency of rooted cuttings, yet 

never had more new leaves or more active buds than cuttings 

treated with any other IBA concentration. No cuttings 

survived once transplanted to the Audubon Research Ranch. 

Study 1, fall 1988 and study 2, 1989; group A utilized 

the same source trees, hormone concentrations, rooting media 

and statistical design. Differences between these studies 

other than the actual cuttings used in the experiments include 

the season in which the cuttings were gathered and that 

cuttings of spring, 1989; group A were fertilized weekly for 

a five-week period beginning June 1, 1989 with a 30-30-30 NPK 

solution. 
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Despite the similarities of these two experiments, source 

trees did not demonstate the same rooting potential. Results 

from the spring, 1989; group A indicate that source tree 1 

basal cuttings rooted better than cuttings from. the other 

source trees while cuttings from source tree 5 rooted best 

during the fall, 1988. 

In comparing rooting responses to IBA treatments, both 

studies indicate a reduction in number of rooted cuttings of 

IBA concentrations of greater than 5,000 ppm. However, 

cuttings from fall, 1988 had the great number of rooted 

cuttings when treated with 0 ppm IBA while in spring, 1989 the 

use of 0 ppm IBA resulted in the least number of rooted 

cuttings. Cuttings with most new leaves and number of 

cuttings with active buds rooted best in study 1, but not in 

study 2. In the spring the percentage ranged from 17 (0 ppm) 

to 22 (5000 ppm) while in the fall the percentage ranged from 

6 (20,000 ppm) to 39 (0 ppm). 

The use of the fertilizer should not have accounted for 

the differences in the results of these two studies as the 

rooting, were it to have occured, should have happened by the 

time the weekly fertilizing was begun. 

Standard errors for the two experiments were similar for 

frequency of rooting by source tree. When comparing frequency 

of rooting to IBA concentration, however, standard errors were 

much greater for cuttings of fall, 1988 and are indicative of 

a greater variability within this experiment. 
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Spring, 1989; Group B 

Log-linear analysis indicated differences in rooting 

frequency were significant (P=0.05) for source tree and 

hormone concentration, but not for the two-way interaction of 

these factors (Table 7). 

Table 7. Log-linear analysis of rooting frequency of cuttings 
from five Arizona sycamore source trees in spring 1989, 
group B and treated with four concentrations of IBA. 

Hypothesis Tested G df P 

Source Tree*IBA*Rooted/Not Rooted 14.35 12 0.2787 

Source Tree*Rooted/Not Rooted 94.48 16 0.0000 

IBA*Rooted/Not Rooted 30.79 15 0.0094 

Partial model = mean + source tree + hormone 
concentration + rooted/not rooted + (source tree * 
concentration) + (source tree * rooted/not rooted) 

hormone 
+ i 

Observed frequencies and logits were similar to expected 

frequencies and logits estimated by the log-linear model 

(Tables 8, 9) indicating that this model adequately represents 

the data. While source trees did respond differently 

according to IBA concentration, the differences were not 

significant. 
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Table 8. Observed rooting frequencies and those expected as 
estimated by a log-linear model for cuttings of Arizona 
sycamore taken in spring, 1989; group B. 

Source Tree 1 

IBA Observed Expected 
0 9 8.7 
5,000 9 8.8 
10,000 7 8.1 
20,000 8 7.5 

Source Tree 2 

IBA Observed Expected 
0 2 3.7 
5,000 6 4.6 
10,000 3 1.7 
20,000 0 1.0 

Source Tree 3 

IBA Observed Expected 
0 8 7.0 
5,000 7 7.6 
10,000 5 4.8 
20,000 3 3.6 

Source Tree 4 

IBA Observed Expected 
0 2 1.3 
5,000 2 1.9 
10,000 0 0.5 
20,000 0 0.3 

Source Tree 5 

IBA Observed Expected 
0 2 2.3 
5,000 2 3.1 
10,000 1 0.9 
20,000 2 0.6 
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Table 9. Logits (log rooted/non-rooted) for Arizona sycamore 
cuttings taken in spring, 1989; group B as estimated by 
a log-linear model. 

Source Tree l 2 3 4 5 X 

IBA 
0 1 .46 -0. 16 0 .54 -0.77 -0.46 0 .12 
5,000 1 .64 0. 02 0 .73 0.57 -0.28 0 .54 
10,000 0 .95 -0. 63 0 .07 -1.20 -0.95 0 .35 
20,000 0 .70 -0. 90 -0 .18 -1.50 1.14 0 .15 

X l .19 -0. 42 0 .29 -0.73 i o
 

• H
 

Cuttings from source tree 1, (basal sprouts) taken from 

a mature tree, rooted more readily and produced more roots 

than cuttings from other source tree (branch tips). IBA 

concentrations greater than 5,000 ppm actually decreased 

rooting. 

Analysis of variance indicated a significant (P=0.05) 

three-way interaction between source tree, hormone 

concentration, and root length category for these cuttings 

(Table 10). 

Table 10. Analysis of variance of numbers of roots in three 
length categories taken from five Arizona sycamore source 
trees in spring, 1989 and treated with four 
concentrations of rooting hormone, (Group B). 

Source of Variation F df P 

Source Tree (T) 38.09 4 0.0000 
IBA Concentration (I) 5.73 3 0.0007 
Root Length Category (C) 2.42 2 0.0897 
T * I 1.70 12 0.0633 
T * C 1.76 8 0.0829 
I * C 2.52 6 0.0207 
T * I * C 2.22 24 0.0008 



41 

Cuttings of source tree 1 rooted best followed by source 

trees 3, 5, 2, and 4. For source trees 1, 3, and 5, the use 

of 5,000 ppm IBA resulted in greatest number of roots (Figures 

1-5), while source tree 2 had the greatest number of roots 

when treated with 10,000 ppm IBA, and source tree 4 had the 

greatest number of roots when treated with 0 ppm IBA. 
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ROOT LENGTH 

0 5,000 10.000 20,000 

IBA Concentration (ppm) 

Figure 1: Number of roots by length 
category for source tree 1 cuttings 
of Arizona sycamore treated with four 
IBA concentrations in spring, 1989; Group 
B. Lines above bars equal one standard 
error. 
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Figure 2: Number of roots by length 
category for source tree 2 cuttings 
of Arizona sycamore treated with four 
IBA concentrations in spring, 1989; Group 
B. Lines above bars equal one standard 
error. 
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ROOT LENGTH 

< 2 CM 
30 (- 6^1 2-4 

> 4 CM 

20 -

0 5.000 10,000 20,000 

IBA Concentration (ppm) 

Figure 3: Number of roots by length 
category for source tree 3 cuttings 
of Arizona sycamore treated with four 
IBA concentrations in spring, 1989; Group 
B. Lines above bars equal one standard 
error. 
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Figure 4: Number of roots by length 
category for source tree 4 cuttings 
of Arizona sycamore treated with four 
IBA concentrations in spring, 1989; Group 
B. Lines above bars equal one standard 
error. 
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ROOT LENGTH 

^ < 2 CM 
2-4 CM 

S > 4 CM 

20 -
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0 5,000 10,000 20,000 

IBA Concentration (ppm) 

Figure 5: Number of roots by length 
category for source tree 5 cuttings 
of Arizona sycamore treated with four 
IBA concentrations in spring, 1989; Group 
B. Lines above bars equal one standard 
error. 
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Study 3; Fall, 1989 

Log-linear analysis was used to test significance of 

source trees and media on rooting frequency of cuttings. Log-

linear analysis for cuttings treated with 0 ppm IBA (Table 11) 

indicate that differences in frequency of survival were 

significant (P=0.05) for source tree and media used and for 

the two-way interaction of these factors. Survival for 

cuttings treated with 5,000 ppm IBA was low and inappropriate 

for log-linear analysis. 

Medium 4 (plastic pots with a perliteivermiculite 

mixture) resulted in the greatest survival, followed by medium 

2 (peat pots with a perliteivermiculite mixture), medium 3 

(plastic pots with a peat:perliteivermiculite 

mixture), and medium 1 (peat pots with a 

peat:perliteivermiculite mixture). Survival frequency by 

hormone treatment and rooting media with their standard errors 

for cuttings from each of the source trees are illustrated in 

figures 6-10. 

Source tree 1 cuttings treated with 0 ppm IBA had the 

greatest survival frequency when planted in medium 4 followed 

by medium 3, 1, and 2, respectively. When treated with 5,000 

ppm IBA, survival frequency for all media was lower than for 

cuttings treated with 0 ppm IBA. Media 1, 2, and 4 cuttings 

treated with 5000 ppm had equal survival frequencies while 

medium 3 cuttings had no survival (Figure 6). 
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Figure 6: Survival frequency for source 
tree 1 Arizona sycamore cuttings treated 
with two IBA concentrations and planted 
in four rooting media in fall, 1989. 
Lines above bars equal one standard 
error. 
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Figure 7: Survival frequency for source 
tree 2 Arizona sycamore cuttings treated 
with two IBA concentrations and planted 
in four rooting media in fall, 1989. 
Lines above bars equal one standard 
error. 
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Figure 8: Survival frequency for source 
tree 3 Arizona sycamore cuttings treated 
with two IBA concentrations and planted 
in four rooting Media in fall, 1989. 
Lines above bars equal one standard 
error. 
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Source tree 2 cuttings treated with with 0 ppm IBA had 

the greatest survival frequency when planted in medium 1 and 

2 followed by medium 4 and 3, respectively. Cuttings treated 

with 5,000 ppm IBA had the greatest survival frequency when 

treated with medium 2 and 3 followed by medium 4 and 1, 

respectively. Survival frequencies for all media was lower 

for cuttings treated with 5,000 ppm IBA (Figure 7). 

Source tree 3 cuttings treated with 0 ppm IBA had the 

greatest survival frequency when planted in medium 4 followed 

by medium 1, 3, and 2, respectively. Cuttings treated with 

5,000 ppm IBA had the greatest survival frequency when planted 

in medium 4 followed by medium 2 and 4, respectively. No 

cuttings treated with 5,000 ppm IBA and planted in medium 1 

survived. Survival frequencies for both IBA treatments and 

for all media were more similar for source tree 3 cuttings 

than for any other source trees (Figure 8). 

Source tree 4 cuttings treated with 0 ppm IBA had the 

equal survival frequencies when treated with medium 2 and 4 

followed by medium 3. Cuttings treated with 0 ppm IBA and 

planted in medium 1 as well as all cuttings treated with 5,000 

ppm IBA had no survival (Figure 9). 

Source tree 5 cuttings treated with 0 ppm IBA had the 

greatest survival frequency when planted in medium 2 followed 

by medium 4, and media 1 and 3, respectively. Cuttings 

treated with 5,000 ppm IBA had equal survival frequencies when 

planted in media 2 and 3 while cuttings planted in media 1 and 
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4 had no survival (Figure 10). 

Table 11. Log-linear analysis of survival frequency of 
cuttings from five Arizona sycamore source trees in fall 
1989, planted in one of four rooting media. 

Hypothesis Tested 6 df P 

Source Tree*Media*Alive/Dead 30. 97 12 0 .0020 

Source Tree*Alive/Dead 64. 04 16 0 .0000 

Media*Alive/Dead 41. 37 15 0 .0003 

Full Model = mean + source tree + media + alive/dead + 
(source tree * media) + (source tree * alive/dead) + 
(media * alive/dead) + (source tree * media * alive/dead) 

Source tree 2 had the greatest number of surviving 

cuttings followed by cuttings from source trees 3, 1, 5, and 

4, respectively. Cuttings treated with 0 ppm IBA had higher 

survival than those treated with 5,000 ppm IBA (Table 12). 

Table 12. Number and standard errors of live cuttings out of 
48 taken from five source trees of Arizona sycamore and 
treated with two IBA concentrations in fall, 1989. 

Source Tree IBA Concentration (ppm) 
0 5,000 Total 

1 28 (3.4) 3 (1.7) 31 (4.6) 
2 38 (2.8) 17 (3.0) 55 (4.9) 
3 19 (3.4) 16 (3.3) 35 (4.7) 
4 15 (3.2) 0 (0) 15 (3.6) 
5 17 (3.3) 4 (1.9) 21 (4.1) 

Total 117 (7.7) 40 (5.8) 157 
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DISCUSSION 

Rooting data for best clones using low (0 or 5,000 ppm) 

IBA treatments is encouraging. Although effects of source 

tree and IBA concentration on the rooting of Arizona sycamore 

were variable, some source tree IBA concentrations had 100% 

rooting. 

Cuttings from Fall, 1988 and Fall, 1989 studies had the 

greatest rooting percentage when treated with 0 ppm IBA. 

Cuttings from spring, 1989; group A showed a decrease in 

rooting when IBA concentrations of greater than 5,000 ppm were 

used. These results follow trends noted in other studies with 

other sycamore species (Myers and Still, 1979; Jobling, 1970) 

where rooting of a variety of sycamore species has decreased 

with increasing IBA concentrations. 

Other studies have noted that rooting of sycamore species 

is more likely to occur with cuttings taken from younger stock 

(Nelson and Martindale, 1957; Briscoe, 1963; Steinbeck and 

McAlpine, 1973; McAlpine, et al., 1972; Myers and Still, 1979; 

Vlachov, 1988). While this trend was found in some of our 

studies, it was not consistent throughout our research. 

Source trees used in our studies were not aged due to the 

difficulty of aging hardwoods in the southwestern United 

States where growth rings may or may not occur on an annual 

basis. Cuttings from source tree l used in the Fall, 1988 and 

Spring, 1989 studies were taken from butt sprouts and were 

younger than cuttings taken from the other source trees. 



56 

While source tree 1 did have the greatest number of 

rooted cuttings in Spring, 1989 studies, (Group A and B), 

source tree 5 had the greatest number of rooted cuttings in 

Fall, 1988. Carbohydrate formation may be a possible 

explantation for source tree 1 cuttings rooting better in the 

spring than in the fall. In the fall, cuttings were entering 

dormancy and were relying on stored carbohydrates for rooting 

energy. Source tree l cuttings, being younger, had less 

carbohydrate buildup than cuttings from older trees. In 

spring, when cuttings were beginning to leaf out, the younger 

wood of source tree 1 would, be more likely to root than 

cuttings from older trees. 

Studies of vegetative propagation of other Platanus 

species have found that basal cuttings exhibit better survival 

rates and height growth than second cuttings taken from the 

same trees (Nelson and Martindale, 1957; Briscoe, 1963). All 

cuttings used in our studies were apical cuttings. The use of 

basal cuttings may result in more successful propagation of 

Arizona sycamore. 

Cutting diameter has also been found to be an important 

factor in successful propagation of Platanus species. Dormant 

American sycamore cuttings having diameters of greater than l 

cm rooted more readily than cuttings of smaller diameter 

(Land, 1983). While cutting diameter was not documented in 

our studies, most of the leafy cuttings had diameters of less 

than 1 cm. Rooting percentages may have been greater if 
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cuttings having diameters of greater than 1 cm had been used. 

Rooting medium does affect rooting of Arizona sycamore 

cuttings although the affects may vary with season. The use 

of plastic pots with a perlitecvermiculite mixture in the 

spring, 1989 studies may have contributed to the low survival 

rates. These media do not retain adequate moisture for the 

cutting. Additionally, temperatures in the shadehouse in June 

and July, 1989 often exceeded 40°C. Although the cuttings 

were watered every other day, the cuttings may still have 

dessicated under these conditions. Incorporating peat into 

the mixture would increase the water holding capacity of the 

medium and might alleviate this problem as would more frequent 

watering. Any comparison of media in future studies should 

entail more rigid water control and monitoring. 

Unlike Spring, 1989 results, in Fall, 1989 the a 

perlite:vermiculite mixture in plastic pots resulted in the 

greatest survival. Cuttings having peat as a medium often 

showed signs of rotting. The use of peat as a medium element 

may be beneficial when attempting to root Arizona sycamore 

cuttings in the spring and summer but detrimental in the fall 

when water requirements are less and overwatering can easily 

occur. 

While many of the cuttings in our studies rooted in the 

greenhouse and survived conditions in the shadehouse, none 

survived once transplanted at the Audubon Research Ranch. 

While some cuttings from the Fall, 1988 study may have been 
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girdled by rabbits, most cuttings probably died due to a lack 

of water. When transplanted to the Ranch, none of the 

cuttings exceeded a height of 40 cm. Although cuttings were 

transplanted to a bottomland site near an intermittant stream 

and watered at the time of planting, a lack of subsequent rain 

to maintain soil moisture. Future research should be 

conducted to determine the establishment potential of Arizona 

sycamore cuttings when high soil water potentials are 

maintained by irrigation or natural stream conditions. 

Air-layering may represent a more viable means of 

vegetative propagation of Arizona sycamore. Air-layering is 

usually conducted in the spring on stems of the previous 

year's growth (Hartman and Kester, 1983). In air-layering 

trials conducted on Arizona sycamore, branches were girdled 

and treated with an IBA concentration. The girdled portion of 

the branch was then covered with a moistened peat block, 

wrapped in parafilm to conserve moisture, and then wrapped in 

foil. 

While no analysis was conducted on this study, there was 

some survival. In examining the layers, however, many of the 

branches showed signs of rotting indicating that the peat 

blocks used had provided too much moisture. The use of a 

loose peat mix instead of the compacted peat blocks may result 

in better air-layering results for Arizona sycamore. 

Vegetative propagation by cuttings of other southwestern 

riparian species has also proven to be successful. Both 
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Fremont cottonwood (Populus fremontiil and Gooding willow 

(Salix aoodinaiil readily propagate from cuttings. Dormant 

log cuttings of these species have been used for bank 

protection and stream bank stabalization by the Soil 

Conservation Service in the Southwest (York, 1986). 

In March, 1980, 7- to 15-cm diameter logs of 1.8-m 

lengths were planted upright along the Gila River near Bylas, 

Arizona (York, 1986). The water table at this site was 

located at a depth of 90 cm. All of the trees sprouted during 

the first season following planting, although 5% died after 

the water table receded. While all cottonwoods died-back to 

varying degrees, many resprouted at ground level. During the 

second year, willows exhibited proliferous side-branch growth. 

The Soil Conservation Service (1983) notes that if 

successful propagation of Fremont cottonwood and Gooding 

willow is to occur, the base of the logs must be placed in 

the water table. They also note that sand dune areas along 

waterways can be successfully planted with these same species 

if the water table is within 4 m. of the surface. 

Other species that will propagate from log cuttings 

include species of willow (Salix spp.), dogwood (Cornus spp.), 

and hawthorn (Crataegus spp.) (Soil Conservation Service, 

1983). Chilean mesquite (Prosopis chilensis^ and Desert 

Museum Palo Verde, a hybrid between Blue, Foothills, and 

Mexican palo verde, have both been successfully propagated by 

cuttings (Hagen and Palzkill; 1990). While neither of these 
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trees are riparian species, they are both important components 

of the southwest desert ecosystem. 

Hagen and Palzkill (1990) found that vegetative 

propagation of P. chilensis was most successful when cuttings 

were treated with 5,000 ppm IBA and placed over bottom heat of 

30°-35°C in the greenhouse. A February, 1990 study of cuttings 

from three source trees resulted in a 50% improvement in 

rooting for cuttings from two different source trees. Cuttings 

from one source tree had 75% survival when treated with 5,000 

ppm IBA and bottom heat. Vegetative propagation attempted at 

other times of the year would likely yield better survival 

rates (Hagen and Palzkill; 1990). 

Apical cuttings of 'Desert Museum' exhibited the best 

rooting when IBA in the range of 2,500-5,000 ppm was used. 

Basal cuttings had no response to IBA and averaged 94% rooting 

over IBA levels of 0 to 10,000 ppm IBA (Hagen and Palzkill, 

1990). Basal cuttings rooted much better than apical 

cuttings, and spring cuttings rooted much better than those in 

the fall. Fifty-three percent of apical cuttings rooted and 

95% of basal cuttings rooted in the spring compared to 10% and 

21% in the fall, respectively. 

Thus, while Arizona sycamore cuttings are not as easily 

propagated as other southwestern riparian species, it can be 

accomplished. Results from this study along with results from 

propagation studies of other sycamore species suggest that for 

successful propagation to occur, young, basal cuttings of 
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greater than 1 cm diameter should be used. Cuttings should be 

treated with no or 5,000 ppm IBA and planted in a soil medium 

that allows for sufficient drainage while not readily drying-

out. Cuttings cannot survive periods of drought and should 

not be transplanted until a well-developed root system is 

established. Air-layering may represent a more economical 

means of propagation of the species. 
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