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Effect of Hormodin A, a Growth 
Substance, on the Rooting 

of Cuttingsl 
BY MARCUS A. MAXON, B. 8. PICKETT AND H. W. RICllEY 

Florists, nurserymen and gardeners are deeply interested in 
recent discoveries that certain chemical compounds, when ab
sorbed into the appropriate living plant tissues, induce or 
stimulate the initiation of roots. Depending on species, point 
of application of the chemical and various environmental con
ditions, roots appear on stems or leaves at points where roots 
do not ordinarily arise. The chemicals used have been vari
ously designated by different investigators as growth substances 
(6),· hormones (3}, phytohormones (28) and auxins (28). 
When applied to the rootage of cuttings, these substances may 
have a wide practical use. 

Some of the most effective growth substances are offered to 
the trade under proprietary names. This bulletin deals with 
a series of experiments designed to test, under Iowa conditions, 
the efficacy of Hormodin A, a widely distributed trade product 
known to contain an effective growth-promoting chemical, indole
butyric acid, for the rooting of cuttings of many species and 
.varieties of horticultural plants. The project was sponsored 
by the Boyce Thompson Institute for Plant Research, located 
at Yonkers, N. Y., under a cooperative agreement with the 
Iowa Agricultural Experiment Station. The study covered a 
period of 2 years and included tests with approximately 50 
species and varieties. The immediate objectives of the research 
were: 1. To discover the most effective concentration of Hormo
din A for the rooting of each species or variety; 2. to determine 
the effect of the treatment on cuttings taken at different stages 
of maturity; 3. to determine the reaction of cuttings taken at 
different seasons of the year to the treatments. 

Research workers are generally agreed that, 1. indolebutyric 
acid is more effective than indoleacetic, indolepropionic or 
naphthaleneacctic acids in rooting cuttings; 2. growth sub
stances are effective in extremely minute quantities, but within 
sharp limits; high concentrations kill the base of the cutting, 
cause excessive proliferation of cells, cause callusing and cheek 
further growth of roots and shoots; concentrations below op
timum are ineffective; 3. the duration of the time of treatment is 

lProject 586 of the Iown Agricultural Experiment Station. 
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closely correlated with the concentration of the solution uoed ; 
within limits a high concentration may be used for ·a short pe
riod of time or a lower concentration for a longer period with 
comparable results ( 6, 11) ; 4. treatment accelerates the rooting 
of cuttings, produces a larger root system, increases the per
centage of rooting and makes it poss>ble to root cuttings of 
some species that normally root poorly, or not at all; 5. if 
neither speedy rooting nor rapid growth of roots in the cutting 
stage is important in the propagation of a particular species, 
there may be no economic advantage to the propagator in using 
growth-promoting chemicals; Skinner (17), for example, calls 
attention to the fact that most reported data are incomplete 
because of failure to allow for the effect of time on the root
ing of untreated cuttings; these cuttings, if ·left in the rooting 
medium long enough, may ultimately root and give as high a 
percentage of rooting as treated cuttings; 6. comparatively 
few species which root with extreme difficulty under ordinary 
propagating conditions are benefited by treatment; inherent 
factors other than those affected by growth substances are in
volved (19). 

Although the hormone theory of root production in cuttings 
was advanced by Sachs in 1880 (16) and substantiated by Van 
der Lek (22) in 1925, there was little save inferential evidence 
to support their hypotheses until Went (27) reported in 1929 
that a substance of unknown composition and character, and 
present only in very small amounts, extracted from certain plant 
tissues, exerted a marked stimulus on the root production of 
cuttings. Further work in Holland and Germany revealed that 
substances obtained from a variety of plant tissues, as well as 
from human urine, were effective in stimulating root £.ormation. 
Three substances were isolated, physiologically indistinguishable 
from the natural growth substances, which were named auxin a, 
auxin b and heteroauxin (indoleacetic acid). Studies were im
mediately undertaken in Europe to determine the effectiveness 
of indoleacetic acid for the rooting of cuttings of horticultural 
plants. Among the experimenters making these tests were Fisch
nich (4), Laibach (13), Tincker (20) and Van der Lek and 
Krijthe (23). In America, in 1936, Hitchcock and Zimmerman 
( 6) found that several synthetic organic acids, especially indole
butyric and naphthaleneacetic, were more effective than indole
acetic acid in stimulating rootings of cuttings. 

Three methods of introducing the growth substance into the 
living cells of tl!.e cuttings, where it must arrive to be effective, 
have been used. The first was to mix the substance with lanolin 
and smear the mixture over the base of the cutting or the part 
from which it was hoped that roots would grow. The second, 
introduced by Hitchcock and Zimmerman ( 6, 7) was to immerse 



933 

the base of the cutting in a solution of the growth substance 
and rely on absorption and the movement of the transpiration 
stream to make it effective. The third method, first reported 
in 1937 by Grace ( 5), consisted of dipping the ends of the 
cuttings into a fine talc powder with which a growth substance 
had been mixed. Further work with powders has been done by 
Stoutemyer (18). The success of the lanolin and dust methods 
depends on direct absorption of the growth substance by the 
cells immediately in contact with the material or on enough be
ing dissolved in the soil moisture so that it will ultimately reach 
the points of root initiation in the transpiration stream. 

Neither the lanolin nor the dust methods permit precise con
trol of concentrations nor quantities of growth substance enter
ing the cuttings, and the former is not adapted to horticultural 
practice because of its inconvenience. The solution method, al
though less convenient than the dust method, is, nevertheless, 
simple enough for practical use and is comparatively exact in 
its control of concentration and absorption into the cutting. 
The technique of using the solution method needs to be stand
ardized for local conditions, the work of several investig.ators, 
Brase (1), Chadwick (2), ·Hitchcock and Zimmerman (7), 
Oliver (14), Pearse (15), Thimann and Delisle (19), Tincker 
(20, 21), Van der Lek and Krijthe (23) and Yerkes (29), dis
agreeing on certain details. 

THE EXPERIMENTS 

·Herbaceous, greenwood, evergreen and hardwood cuttings 
from many specieS' of plants growing in the college greenhouses 
or on the campus and horticultural farm were employed in the 
tests. The cuttings were made monthly from October to May 
in the case of evergreens, as frequently as material permitted 
in plants propagated by herbaceous and greenwood cuttings 
and during the winter with hardwoods. Herbaceous and green
wood cuttings were generally selected from the tips of vigorously 
growing shoots and were prepared in the regular commercial 
manner, except that as much foliage as possible was left above 
the ground line. In a few very foliaceous plants the leaves them
selves were trimmed back. Side branches near the base of ever
green cuttings were cut away smoothly to prevent rotting, but 
needles alone caused no difficulty and were not similarly re
moved. Within limits large cuttings were preferred to small 
ones. Hardwood cuttings were taken while dormant, cut 12 
to 18 inches long and stored in moist sphagnum moss at a tem-

=The nomenclature used in this publication fo1Jows Standardized Plant Names, 
except in ease of direet quotation !rom a. referenee. This authority is used becauae 
of ita general accuracy and its widespread acceptance in American horticulture. 
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perature which ranged between 40' and 50'F., until callus 
had formed. 

Incident to the ·tests, modifications of technique were intro
duced in special cases. At the beginning of the experiments, 
two media were used; the first, a fine-screened plasterer's sand 
with a water-holding capacity of 27 percent, and the second, a 
mixture of three parts of this sand and one part of German 
peat, with a water-holding capacity of 34 percent. These media 
"waterlogged" and were later replaced with corresponding 
media made up with a coarse river sand having a water-holding 
capacity of 24 percent. A mixture of this sand with peat proved 
no better than the previous peat and fine sand mixture; and 
the coarse sand alone, having given the best results during the 
first year's experiments, was used generally as a medium there
after. Drainage of the media was improved by spacing the 
bench boards 2 inches apart and laying 1ft -inch wire screen 
over the cracks, this in turn overlaid with enough coarse gravel 
to prevent the sand from running through. Cypress flats set 
in the bench were also used freely for Tkuja, Tax!~.! and ChamM
CIJparis, which were found to root better than most of the other 
species in a medium holding more moisture. The flats, 5 inches 
deep, provided with several half-inch .holes in the bottom for 
drainage, filled 2 inches deep with coarse gravel and then filled 
to the top with coarse sand, were found to retain a higher per
centage of moisture for longer periods than the open benches. 

GROWTH SUBSTANCE (HORMODIN A) 

Hormodin A, a solution of indolebutyric acid dissolved in 
ethyl alcohol, used throughout the investigation, is the trade 
name of a compound manufactured by Merck and Company, 
Rahway, N. J. The manufacturers give specific directions for 
preparing various dilutions by the addition of water to the 
stock solution. To simplify its use by non-technical workers, 
the strength of the stock solution and of the dilutions is ex
pressed by an arbitrary standard-the B. T. I. unit, 1 milligram 
of indolebutyric acid per liter of water, or 1 part per million. 

Herbaceous cuttings were usually tested within the ranges 
of 20, 10, 5 and 2.5 B. T. I. units; greenwood cuttings. fell with
in the same range but were treated with 40 units as well. The 
range for evergreens included 80, 40, 20 and 10 B. T. I. units. 
Hardwood cuttings were unresponsive except at still higher con
centrations, usually 160 and 80, but 40 and 20 units were also 
included in the tests. The 160-unit material was specially pre
pared by Merck and Co. in order to avoid the toxic effect of the 
high concentration of alcohol incident to the use of the regular 
Hormodin A solution. 
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TREATMENT OF CUTTINGS 

The treatment of the cuttings described by Watkins (25, 26) 
and Kirkpatrick (9, 10, 11, 12), of the Boyce Thompson Instit
tute, was followed. The cuttings were sorted into uniform lots 
of 10 each, 'hound with rubber bands and placed in 150-milli
liter beakers containing about 50 to 80 milliliters of solution, im
mersed to the depth. of an inch or two, depending on the bulk 
of the cuttings. The beakers were placed on a laboratory bench 
protected from direct sunlight. Any glass or enameled vessel. 
of suitable size and depth makes a satisfactory container. As 
the temperature of the laboratory was variable, and the humidity 
low, it was necessary to syringe the cuttings frequently to pre
vent wilting. Usually a piece of cheesecloth was thrown over 
them as an additional protection. 

The customary practice of leaving the cuttings in the solu
tion for 24 hours was followed ·throughout the investigation. 
At the end of this time the cuttings were removed from the so
lution, labeled with the concentration and date, washed at the 
tap to remove any solution that might cling to the base of the 
cuttings, and immediately set in the propagation bench. They 
were thoroughly watered as soon as planted, after which water 
was applied as needed. Some difficulty was encountered in main
taining the proper moisture relationships for the many different 
species all close together in the same bench. This was not seri
ous in the case of. easily and quickly rooted species; but for 
those th.at rooted with difficulty, or stayed long in the bench, it 
doubtless contributed to occasional failures. 

DATA 
The effectiveness of the treatments was determined from ob

servations which included: 1. The length of time required for 
the development of a satisfactory root system for transplanting 
purposes, 2. the excellence of the root system as determined 
by number, size, vigor and location of roots, 3. the absence of 
abnormal reactions such as excessive splitting and swelling of 
the stem, killing of the base of the cutting, checking of shoot 
growth and loss of foliage. . 

As the cuttings . were dug they were graded on an arbitrary 
numerical basis, 100 for very good roots, 75 for good, 50 for 
fair, 25 for poor and 0 for dead and unrooted cuttings. The 
highest ranking was given to cuttings having several well-de
veloped roots arising close to the base. Grading was done by 
sorting all the cuttings of a given species from any single series 
of tests into their respective classes, treatment by treatment, 
and then recording the number of cuttings falling into each 
category and computing the average grade of the lot. 
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The observations were summarized and are presented in four 
tables: 1 dealing with reactions of herbaceous cuttings; 3, deal
ing with' reactions of greenwood cuttings; 5, dealing with reac
tions of evergreen cuttings; 7, dealing with reactions of hard
wood cuttings. The treatment which produced the best root 
systems in each series is indicated by underlining the average 
!!Tade of that series. For more convenient reference the various 
~pecies in each group, except the hardwoods, are listed under 
the concentration to which each gave the best response, tables 
2, 4 and 6. 

Many photographs were made, the subjects being selected care
fully to illustrate the typical responses of various species to the 
treatments. The material was particularly well adapted to 
picture records. The plates included in this bulletin should be, 
studied as carefully as the text, because they were chosen for 
the accuracy with which they represent the results of the experi
ments. Professional propagators will find them valuable for 
comparison with their own work, especially if they are experi
menting with growth substances. 

HERBACEOUS CUTTINGS 

It will be seen from table 1 that herbaceous cuttings, almost 
without exception, responded favorably to treatment at one 
or more of the concentrations unless old, woody tissue was used 
or decay had attacked them. The optimum concentration for 
herbaceous cuttings ranged between 2.5 and 10 B. T. I. units. 
Table 2 lists the species responding most favorably to each con
centration. 

Responses to variation in concentration of Hormodin A varied 
unfavorably from the optimum in either direction. Higher than 
optimum concentrations were toxic, and lower concentrations 
were ineffective. Herbaceous cuttings treated with high con
centrations of Hormodin A showed injury in the twisting and 
bending of stem and leaf-petioles, in the swelling and splitting 
of the stem caused by the formation of dense masses of short, 
underdeveloped roots and in the death of the base of the cutting. 
Concentrations higher than 20 units were usually injurious to 
herbaceous and succulent greenwood cuttings. A typical case 
of injury at high concentrations is seen in lresene herbstii, (fig. 
5). Chrysanthemum hurlorum (fig. 6) and Fuchsia speciosa 
(fig. 7) also show the injury attending overtreatment. Injury 
was seldom permanent, however, for even the iresene cuttings 
treated with 80 units slowly recovered and grew into normal 
plants. 

GREENWOOD CUTTINGS 

The .rooting response of greenwood cuttings of many species 
of deciduous trees and shrubs was variable. Failures due to 
faulty growing technique sometimes occurred_ Two Iowa sum-· 
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mers of wide and sudden fluctuations in temperature and gen
erally low humidity were unfavorable for rooting greenwood 
cuttings even in the lath house. When the humidity was raised 
by watering or enclosing the frames, the combination of high 
humidity and high temperature led to loss of foliage and rotting 
of the cuttings. Some species, notably apple, failed with mo
notonous regularity regardless of the treatment. Compared 
with untreated cuttings, however, greenwood cuttings gen~rally 
responded favorably to Hormodin A. 

Table 3 shows that the spread of effective concentrations for 
greenwood cuttings was wide, ranging from 1.25 to 80 units. 
Only a few species, however, withstood treatments stronger 
than 40 units without injury. Greenwood cuttings when treated 
with too high concentrations were more severely injured than 
herbaceous cuttings. The leaves turned yellow and fell ; only 
a little callus formed, and the base of the cutting blackened, 
then died; roots appeared far up on the stem in such numbers 
that the cutting could not support them; and further growth 
of bud, stem and root was checked. 

The more leafy, succulent type of greenwood cutting suf
fered less permanent injury from overtreatment than the firmer 
wooded cuttings. Buddleia asiatica (fig. 8) and Acalypha 
wilkesiana (fig. 9), for example, although injured by over
treatment recovered soon after potting. Less succulent types, 
like Bosa indica odorata (fig. 10), Lomcera japonica (fig. 11), 
Lonicera standishi, Lantana·camal·a, and Syringa vulgaris (fig. 
12), lost their leaves shortly after potting, became dormant and 
seldom recovered. The rubility of such cuttings to recover from 
the injury was correlated with vigorous growth. 

Table 4 lists the species according to their optimum response 
to the several concentrations. · 

EVERGREEN CUTTINGS 

Evergreen cuttings presented numerous problems in tech
niques not presented by herbaceous and greenwood cuttings. 
Generally slow to root, they sometimes rotted or died in the 
propagation bench before roots were initiated. Many cuttings 
made in the summer died either because the high temperatures 
were unfavorable or beeause the material was not at the right 
stage when the cuttings were made. Cuttings used during the 
winter of 1937-38, which had to be taken from short, stunted 
shoots, reacted less favorably, both with reference to injury and 
rooting, than cuttings made the following year. Treated cut
tings were more damaged by high temperatures and fluctuations 
in moisture in the rooting medium than were untreated cuttings. 
Apparently they were also less resistant to decay. Frequently 
untreated cuttings, though failing to root, lived several weeks 
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or even months after treated cuttings had died. Nevertheless, 
as will be seen by a study of table 5, when material, tempera
tures and moisture were properly controlled, evergreen cuttings 
responded favorably to Hormodin A. Slow-rooting species com
monly propagated by cuttings, including B=us sempervirens 
(fig. 31), Juniper>tS squarmata (figs. 29, 30), Taxus media hicksi 
(fig. 27) and Thuja occidentalis were greatly benefited by ~he 
treatment. . 

Evergreens ordinarily difficult to root, which responded to 
treatment, included Picea excelsa, Abi~s concolor, Juniperus 
chinensis and varieties, and Pinus mu.ghus. Picea excelsa (figs. 
38, 39, 40) showed good rooting at 20 B. T. I. units, but as it 
required a comparatively long time for rooting, it was difficult 
to maintain satisfactory conditions in the propagating medium, 
and many cuttings rotted before roots had time to form. J uni
perus chinensis and its varieties behaved somewhat erratically. 
Eighty units, which induced formation of large root systems, 
were often injurious to the base of the cuttings; consequently 40 
units, though less stimulating to rootage, are recommended be
cause of the higher percentage of survivals. Possibly the er
ratic responses of Juniperus communis were allied with dormancy 
and the age of the cutting wood. Pinus mughus rooted well at 
80 units but was subject to rotting in the cutting ibed. 

The concentration required for evergreen cuttings was higher 
than for herbaceous and greenwood cuttings, most of the species 
falling between 20 and 80 B. T. I. units. Cuttings of ever
greens varied in their response, depending upon the species, 
time of year, age of tissue and concentration employed. Thuja, 
Chamaecyparis, Juniperus communis varieties and Juniperus 
horizontalis were injured by treatments higher than 40 units. 
Picea excelsa and P. pungens cuttings were damaged by 40 units; 
while Pinus mughus was not injured by the highest concentra
tion (80 units). Table 6 lists the species responding most favor
ably to each concentration; species responding about equally well 
to more than one concentration are listed under each. ..,, 

Coniferous evergreen cuttings taken at intervals from October 
to April, except Juniperus communis depressa and J1miperus 
comm1tnis pjitzeriana, rooted with approximately equal celerity 
and excellence under the same optimum concentration of HormO" 
din A, regardless of the exact date of taking. Cuttings of 
Juniperus communis depressa when taken in October and Feb
ruary rooted best at a concentration of 40 units, but when taken 
in April they rooted best at 20 units. Cuttings of Pfitzer's 
juniper, on the other hand, responded better to a high concen
tration in April (80 units) than earlier in the winter (November 
and January) when 40 units gave the best rooting. 

The data do not justify any attempt to state a certain time of 
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year is best for the taking and treating of cuttings of the more 
difficult species. Taa:us C1tspidata b1·evi{olia cuttings taken in 
summer rooted best at 40 units, while those taken in winter 
rooted best at 80 units. This is the only case which agrees with 
Kiplinger's findings on Pfitzer's juniper (8). 

Coniferous evergreen cuttings varied in their behavior in 
different media. Arborvitae, Chamaecyparis and Tax1ts rooted 
better in a medium holding more moisture than the coarse sand. 
Root growth was more vigorous in sand and peat mixtures for 
all the conifers than in coarse sand, but the percentage of cut
tings rooting was generally lower. 

HARDWOOD CUTTINGS 

Hardwood cuttings from many plants were treated and 
planted in the ~reenhouse bench in 1938. Apple, pear, black 
raspberry, red oak, black walnut, barberry, black haw, Fors11thia 
species, Rosa &pecies, and others were treated unsuccessfully 
both before and after callusing. In fact, treated cuttings were 
more often damaged by the treatment than helped. Frequently 
the base of the cutting would swell and form peculiar enlarge
ments about the buds; cushions of spongy callus would appear 
underneath the bark whicll would finally split as a baked apple 
splits its skin ; buds would be checked in growth and large 
lenticels would form. The symptoms of injury corresponded to 
those described by Wallace for hardwood apple cuttings treated 
'vi.th ethylene (24). 

In general the results with hardwood cuttings were unfavora
ble. A. limited number of cuttings of peach, Philadelphus cor
onarius and the grape variety "Lucile" rooted, indicating that 
further experiments, possibly involving improvements in tech
nique, might lead to a higher percentage of success in rooting 
this type of cutting. Table 7 presents the data for treatments 
of hard wood cuttings. · 

A.n interesting experiment on the importance of a callus in 
rooting hardwood cuttings was performed on peach. Eighty 
peach cuttings callused at the base were taken from storage 
April 20, 1938. The calluses were removed from half the cut
tings and retained on the other half. Each group was then 
divided equally and treated with growth substance, one-half 
with the tops of the cuttings immersed in the solution, the other 
half with the bases immersed. No roots formed on cuttings from 
which the calluses were removed, regardless of the end im
mersed; 23 percent of the callused cuttings which were b~lly 
treated rooted. It is concluded, therefore, that the formation of 
callus tissue is necessary for rootage of peach cuttings, the 
observations adding weight to the correctness of the common 
practice of callusing hardwood cuttings of many species before 
"sticking" them in the propagating beds. 
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RECOMMENDATIONS 

The experiments described in this bulletin show that the root
ing of herbaceous, greenwood and evergreen cuttings of many. 
species of horticultural plants was hastened, a larger percentage 
of cuttings was successfully rooted and raised and the size of 
the roots was increased by the use of Hormodin A. Cuttings 
treated with optimum concentrations made vigorous, normal 
plants when potted or transplanted to nursery rows. 

The cost of treatment varied with the concentration required 
for individual species. At retail prices Hormodin A will treat 
from 500 to 1,000 herbaceous, greenwood or evergreen cuttin~ 
at a cost varying from $1, when purchased in very small 
quantities, to 35 cents in larger amounts. 

Propag31tors are advised to use growth substance under the 
following circumstances: 
1. Only with plants which have responded favorably to experi

mental treatments as reported in tables 8 and 9. 
2. Where propagation space is limited and rapid succession of 

plantings is economically desirable. 
3. When, for any special reason, extra speedy rooting is desired. 
4. With species which, though rootable, are rooted only with 

considerable difficulty when untreated. 
Propagators are emphatically cautioned to follow directions 

closely, especially with reference to concentration and length 
of time of treatment. The quantity of growth substance neces
sary to stimulate rooting is so much less than the average user's 
imagination can picture that there is the greatest temptation to 
use too much. Table 8 shows the concentrations found most effec
tive in the experiments above reported. Especially important for 
successful treatment with growth substances are optimum en
vironmental conditions. Treated cuttings are more sensitive 
to unfavoraJble temperature and moisture than untreated cut
tings. The great majority of treated herbaceous, greenwood and 
evergreen cuttings would root best if soil temperatures could be 
maintained constantly within a range of 65• to 70• F., with air 
temperatures approximately 10• lower. Recognizing the prac
tical difficulties involved in maintaining these conditions, the 
propagator nevertheless is advised to come as near to furnishing 
these temperatures as possible. The humidity requirements 
naturally vary somewhat with species, but percentages generally 
should be high and should be kept under control by maintaining 
as even an air temperature as possible, thus preventing conden
sation with falling temperatures and drying out with rising tem
peratures, and by such devices as syringing the foliage, dampen
ing the soil under the benches and the walks, and covering cut
tings with cheesecloth. 



TABLE 1; ROOTING RESPONSEl OF HERBACEOUS CUTTINGS TREATED WITH DIFFERENT CONCENTRATIONS OF 
HORMODIN A FOR A PERIOD OF 24 HOURS 

Average grade of eacb lot treated wltb 
No. of Rooting eac:b concentration 

Name of plant cuttlogs DalAl DayalD. medium Remarks 
per lot made medium (•) 80 ~ ,., 10 6 2.6 1.26 Ok t --------------

Aaeratum. boustoD.Ianum ------- 16 2-4-'18 17 F.8. 90 88 76 61 26 See ftg. 65 
Alltlrrhlnum majus .. ------------ 10 11-24-S'l 81 F.8.P. 95 67 ff1 <7 
Anttrrhlnum maJua ----------- 10 1-IH!S 18 F.8. 16 62 87 6 20 lllJured 
Antlrrhlnum majus ----------- 10 Z-U-88 .. 0.8. f11 n- 80 22 ,., and 10 InJured 
Antlrrhlnum majus ------------ 10 .....,.... 23 0.8 • 100 96 ii6 62 
Antlrrblnum ma.jua (21 br. period). 10 ......... 19 0.8. 86 ii6 67 10 ,., lojured 
Begonia semperflore.o.s ----------- 2S 1-26-88 •• F.8. ~ 18 16 
lJegonla eemperflorem; ----------- 60 2-18-38 87 F.S. 21 .. 27 
Oentaurea gymnooarpa .. .:------- 10 1o- 1>-88 .. o.s. 22 27 60 7 Old tissue 
Oetastlum tomentosa ------------ 10 11- '1...!¥1 22 F.S.P. 82 70 ff1 .. 12 •o and ,., Injured Chrysanthemum hortorum --------- 10 11-26-37 12 F.8.P. ii2 97 7'1 22 10 InJured 
Chrrsantbemum hortorum ------ ,., 12-...., 18 F.S.P, 91 83 88 61 
Ohryaantbemum hortorum Gold 

Lode ------------------- 18 1-Zih'S 18 F.S.P. • 84 86 61 
Obryaanthemum bortorum Dr. 

Eneuehardt ------------------ 10 1-..... 16 F.S.P. !!!. 7'1 87 
Chrysanthemum bortorum Amla-

bello --------------------------- 10 I-= 16 F.8.P. 66 86 66 DJsea~d 
Chi'J&anthemum bortorum ------- 11 s- .... 21 0.8. 68 90 90 90 ..... ., and 10 InJured. Chrysanthemum bortorum Cora 

See ftg. 6 
Peck Buehl --------------- 16 6-6-88 16 o.s. 73 86 88 73 10 Injured 

Chrysanthemum bortorum Gold 
Lodo ------------------- 8 6-6-88 16 o.s. 

Chrnanthemum, bortorum Legal 
'15 70 76 62 10 InJured 

Tender ----------------------- 8 6-6-88 16 I c.s. 28 16 .,. 6 10 Jnjured 
ChrysanthemUm truteacens ------- 10 12- 9-37 16 P.S.P. 111 .. iiii 27 



TABLB 1. ROOTING RESPONSE OF Hl'lRBAOEOUS OUTTINGS TREATED WITH DIFFERENT CONOENTRATIONB OF 
HORMODIN A FOR A PERIOD OF 24 HOUR$-Oontinned 

Name ot plant 

Ohrysantbemum frutescens --------
Dlanthul caryopbyllus ------------
Dlantbtll caryopbyUus ---------
DJanthua caryophyllus ------------
Dianthus caryopbyllus -------------
Dlanthns caryopbyllus ----------
Dlantbul C8f'10Ph)'llus ------····· 
Dlantbus CIU'J'Opbyllus ------------~ 
Dianthus earyopbyUus -------· ....... 
Eupatorium rlparfum. ------------~ 
Fuchsia spcclosa (26 brs) .................. --
Fucb!fa apeelosa ------------------
Fuchsia ~lOB& ------------··--· 
Irtsene berbstU ----~-------------
lreseDe berbstU ----------....:------
Ire 
I 

seno berbatll -----------------
nsene herbstll (20 hr.) •••••••••••••• 

Latbyro9 latlfollus --------------
Lfnmn flavum ---------------------

edfcago sativa -----------------
edlcago sativa ---------------

M 
M 
M 
M 
M 

esembryanthemum roseum -----
esembryantbem.um roseum --------
onard& dfd:nn& ----------------

No. of 
Di.ta 

Rooting 
cuttlngs Days In medium 
per lot made medium (") 

16 :>- 11-88 16 1!';8.1'. 
10 1:0. ..... 21 1!'.8.1'. 
10 :0.1 .... 23 o.s. 
10 3-IQ.88 so o.s. 
10 10-11-38 42 0.8. 
10 11>-:JS.OS 19 o.s. 
10 U-ll-38 11 0.8. 
16 1-- 16 F.8. 
10 ........ 22 F.S • 
10 &-s..>l8 16 o.s. 
10 ........... 16 o.s . 
10 8-27 ..... 23 0.8. 
10 1-21-39 88 F.S. 
10 1:0. 0-aT 26 1!'.8.P. 
10 

,__ 
80 1!'.8. 

10 
,__ 80 I!'.S. 

00 8-16-08 16 1!'.8.P. 

10 11- 7--87 .. 1!'.8. 
10 11>-..... 24 o.s. 
10 ll-18-8'7 91 I!'.S. 
10 11-18-87 91 P.S. 
10 :0.1s..>l8 26 P.S. 
10 :0.18-08 26 F.S. 
10 10-11-88 23 o.s. 

• 

Average grade of eacb lot treated wJtb 
each coneentratlon 

Remarks 
80 40 00 10 6 1.6 1.16 Ok t 
--------------

llO 71 66 .. .a 
82 9ll 90 9ll 82 .. 82 .7 .... 23 

ii .. 70 67 

80 ..... 42 87 .. ii 16 .., Mature ti18UC 

..... .. 82 10 Soft tlsme ,. 0 

72 67 52 7 20 Injured 

82 T7 87 86 20 and 10 Injured 

so 80 ..... 7ll 2 See ftg. 7. 
76 65 32 5 

27 Dr 87 6 20 nnd 10 InJured 
111 too 111 7ll 
70 'ii" .. Leafless cuttings 
52 62 00 Intemodal cuttings 

tn 9ll •• 90 ..... 111 tn 90 80, 40 and 20 In-- jured. See fig. 6. 

12 0 16 00 Damped off 
6 6 0 7 Old tissue 

40 00 72 64 82 12 
46 41 7ll 81 ..... 87 

80 ii .. tn Soft tissue 
llO •• .... 80 Mature tissue 
32 10 0 17 2 20 Injured: old tis-

sue 



TABLE 1. ROOTING RESPONSE OF HERBACEOUS CUTTINGS TREATED WITH DIF>'ERENT CONCENTRATIONS OF 
HORMODIN A FOR A PERIOD OF 24 BOUR8--Continued 

Average BT&de of each lot treated with 
No. of Rooting each concen tra tlon 

Name of plant cuttings Dat. Days In medium Remarks per lot made medium (•) .. 40 20 10 6 2.6 1.26 Ok I ----------------
llonarda dldyma ------------------ 10 1C>-20-SB "' c.s. 80 GO S5 22 Terminal soft tlll!lue 
Pelargoulum bortorum ------------- 6 2-26-88 18' o.s. 86 80 46 l6 Baa ~ •• 1 
PelargonJum hortorum ------------ 10 

,__ 
"' P.S. 40 70 71 ·66 Rot at base 

PelargonJum. hortorum MlssourL •• 8 &-16-08 .. o.s. ... 71 0 Basal rot 
PelarKonlum bortorum 8. A. Nutt.. 10 &-16-08 .. o.s. 7ii 76 • Pelargonlum hortorum Rlccard. •••• 8 &-16-08 22 o.s. .. 6ii l2 
Pelargonlum bortorum Mn. Waterl l8 &-16-38 22 0.8. ~ "' 9i" • 20 lDJured 
Ptllargonlum bortorum. Mt. Mort._ 10 &-16-08 22 0.8. .,. 16 
Pelargonlum bortorum llrl. Beach.. 10 &-1 ..... 22 o.s. 71 00 80 • Pelargonlum bortorum ------------- 10 1C>- .... "' o.s. 80 7 86 16 Basal rot 
Pelargonlum domeatleum --------- 10 2-27-38 .. 0.8. .. 27 26 10 20 Injured 
Pelargonlum domestlcum ---------- l6 ......... 26 o.s; 46 .... 8G 40 26 
Pelargonlum peltatum --·····---- 10 2-27-38 Ul o.s. iOO 80 80 l6 See ~g. 16. 
PeJargonlum peltatum ··--···------ 10 &-1&-88 .. o.s. .. iii .. .. 
Pelaqoolum tricolor --·--·-·-···- 10 1-- ., 1!'.8. iii 80 "' .. 
Pelarronlum tricolor (2G br,) ______ 10 2-27""" .. c.s. Ill "' 25 • Pen~temon barbatua ----··-····-- 10 10-ll...SS 211 o.s. 20 40 20 0 Diseased 
Penatemon barbatus ----··-·---- 10 10-11--88 26 0.8. .. .... 60 • Petunia hybrid a --------------- 10 f-8-38 19 0.8. ;y 46 40 .. 
Phlox panJeulata -------------- 10 1C>-HS lU o.s. 76 .... •• .. 48 
Plquerta trtnervla ---------------- l6 8-31-38 22 o.s. 80 8G .. 40 and 20 Injured 
Ptquerla trlnervla --------·------ 10 &- 8-38 16 o.s. .. 00 90 67 20 and 10 Injured 
Pllea mlcropbylla --------------- 10 l-21-39 .. 1!'.8. 'IU ""ii •7 ~ 10 InJured 
Seneclo mltanloldea ------------ 10 1 ....... 27 P.8. 77 ...... rn 111 
Sentelo mlkanloldee --··-·-------- 10 1- Hll 16 1!'.8. .. iii .. .. 
Bmledo elDerarla --------------- 18 1-- .. P.S. 80 80 ..... S5 
Btneclo elnerarla ---L----------- 10 . 10-1&-38 17 o.s. • 87 46 11 20 lnjur..& 



TAliLE 1. 
··" • ~r.; 

ROOTING RESPONSE OF'HERBACEOUS CUTTINGS TREATEti'' WITH DIFFERENT CON8ENTRATIONS OF 
itORM~1N. A FQ~ A PERIOD OF 24 HOURs-continued •: 

. ' " . 
•' :·:· Average grade 'of each lot treated with · ; . 

No. ot 
Dtiysln 

Rooting -each. concentration 1 · •• ' ' 
Name of plant cuttings Date .medium <o ·~·farks per lot made medium . (•) .. 20 '10 6 2.6 1.26 Ck 

----~ . . r---------,, 
1s Telanthera versicolor ·-------------- ~0 _lo- 9-88 o.s. ''Ill 96 97 60 

Verbena erlnolde8 ---------------- ~0 10-2&-liS .16 0.8. -10 ... '17 37 
Verbena h:rbrtda ------------------ ~0 io. 9..88 ;;. ~o.s. 22 1i ... 0 
Verbena. h;vbrlda ------------------- }0 10-28-38 s o.s. 62 ,711 

..., 
6 

Verbena 7 .. 
venosa 

-~------------
.7 10-2&-liS 16 ,o.s. ,89 "86 S2 

Veronica longlfolla subsellllls ---- 1p 10-30-SS 2S o.s. .. S2 "iE' 2 2 : O)d Ussue . 

-

Euphorblll .PU}eberrlma ---------- 16 ,1:'9-SB 86 F.;s. .. sa ·ss .. 40 and 20 to jured • 

Eu»horbla pulcbElrrima ------------
. . 
?-9 

. i ·~· • 

: ... . 

.Euphorbia· ·Pulc!Jerrlma ------------- 20 

'T.S.-FJne sand. 
~.S.P.-Fine sand and peat mixture. 
0.8.-Coarse sand. 

' 6-15-88 22 o.s. 

·6-21-38 21 ,o.s. 

tNumbcr alven refers to B. T. I. concentration causing Injury. · 
NOTE: Underline Indicates treatmen~ considered ~t by the authors. 

73 

--
40 so ----
12 47 

, See fill"- "· 46 • 

'J! 51 42 
.. 

2S 1~o .ft&s ... 16, 17. 
Mature wood ------------

20 .']6 19 6 Ok 
-r.:-- -·-.---- ----.. 61 - 28 S5 .ss 



TABLE 2. OPTIMUM OONCENTRATIONS OF HORMODIN A FOR CUTTINGS OF HERBACEOUS SPECIES 

' 
B U . . T.I. ~lts. 

2.5 5 10 20 

O,.ntaurM ur,mmooarpa. A.ntirrhinum ma/tu Aq~ratum howtonianum Mona.rdG didym4 
Ollrv.anthemum hOTtotum Beqrmia •empertlortn~t .d:ntWThinum majtu1 Dia.ntluu CGruophJIUUB 
Cllru•unthemum /rute•cen. Ohru.ro.nthemum hortorum Cer/Wtium torMn.to.rum V .ronica. longifoEW.. nb•e.r.UV 
Ir,.ene herb•tii Olu-v•anlhemum frut,ucerv Dianthu C1Lf11ophuUtu 
Jledicogo Hlivm Eupii.Corium riparium Peta.rgon.tum BJJtlcttJI 
Senecio mikanioidu Fuckna Bpi!ciOGG p .......... ba.rbattu 
Telmt.thera tferricolcw Iruene herb.tii PlftuniG h•br!<l<o 

M e•embryanthem.um roaeum Puchria qeCIOH 
Phln paniculata Medicuqo ntiva. 
Pdargonium qecU1 PiqeuriG trimna. 
Piqueria trinc~rvo. SernJcio ciMTGria. 
PiUa microphylla. Verbena. mn.oidu 
Senecio mU.:anioidu 
V erb6n4 hubridm 
Verbena t~enom 

Euphorbia. pulcherrima 

TABLE 8. ROOTING RESPONSE OF GREENWOOD CUTTINGS TREATED WITH DIFFERENT CONCENTRATIONS OF co 
HORMODIN A FOR A PERIOD OF 24 HOURS ~ 

No. of 
Average grade ot each lot treated with 

Roo tine each concentration 
Name ot plant cuttings Date Days In medium Remarks 

per lot made ·medium (•) 80 40 20 10 5 2.5 1.25 Ck t - -----------------
Acalypha blspld~t----·------------- 10 ... 1-'18 20 c.s. 70 35 .. 7 40 and 20 injured 
Ac.~)'pha hiaplda wUkeslana 

. · . 
. : marglnata --------------- 10 4-1-'18 21 c.s. 55 77 95 47 40 and 20 Injured. 

See ftg • •• Allam1Ulda cathartfca ---------- . 10 2- 4-38 55 c.s. . 87 1!. 70 37 47 
All amanda cathartlca ---------- ' 10• 11- &-S8 48 c.s. i 50z .... 2!1, .. 2 ·-Ampelopsla trl\ruspldata -------- 10 7- .. ·O.s.P. Z7 so .. 6 Large calluseS 
Herberls tbunbergt ----------- 1 10 10-1'-38 .. c.s. .• li. 12 0 Old tissue 
llorberls thunberg! ----------- : 10 1<>-29-38 24 io.s. so 10 so 5 Old tissue 
Buddlela aalatlea ---------------- 20 :HI1-"8 21 o.s. 45 38 !!. 6!! 36 20 and 10 Injured. 

\!). 
Seeft • 8 • '·. • 



TABLE 8. ROOTING RESPONSE OF GREENWOOD CUTTINGS TREATED WITH DIFFERENT CONCENTRATIONS OF 
HORMODIN A FOR A PERIOD OF 2' HOURB--Oontioued 

Averap crade of each lot treated with 
No. of RootlnQ' each concentration 

Name of plant cuttings Date Daysln medium Remarks 
per lot made medium (•) 80(40 20 10 & 2.6 1.26 Ok t 

-r--
Buddie Ia ulatlea ------------------ 16 5-8-38 18 o.s. . 68 TO 80 .. 10 lDJured 

Duddlela davldl ------------------ 10 11h10-SS 1< o.s. '" .!!. 2i 80 • Mature material 

Duddlela davldl --------------------- • 11h10-SS ,. c.s. 60 60 16 Soft material 

BOUIBlnviUea ala bra --------------- 10 11-8-38 .. o.s. .. .. .. " 7 40 IDJured 

Oalllcarpa japonlca --------------- 10 10.. 8-38 •• o.s. 60 .!2. 30 10 40 Injured, See tlga. 
47, 48. 

Oaragana trutex ---------------- 10 11-10-88. .. F.S. 0 10 .. .. .. 
Oaryopterla Jncana ---------------- 10 HIIHI8 .. S.P. if 72 72 77 70 

Oaryopterla Inc ana ---------------- 10 10.. 8-38 18 o.s. 60 62 0 7 

Oeanothus ovatus ----------------- 10 10.. 8-38 .. o.s . 80 20 87 6 

CI88U8 rhomblfolla ---------------- 10 2-27-$ 32 o.s. 70 00 .. 10 40 and 20 Injured 

Clematis panlculata --------------- 10 7-28-38 28 o.s. 27 80 76 8 40 and 20 injured 

Clematis panleule.ta ---------------- 10 10..18-38 45 c.s. ·ss 60 ;;; & 40 llljurod 

Olerodendron thompsonae --------- 16 2-1&-38 43 o.s. 72 72 .. .. 
Olerodendron tbompsonae --------- 10 11- 6-SS .. o.s. .. iii "' .. 
Oodlaeum varlegatum (28 hr.J----- 10 2-27-<18 32 o.s. .. 00 37 • See fti • • • 
Cotoneaster soongarlca ------------ 10 10-17-38 .. o.s . 0 8 0 0 

Qyt~ canarlensle ----------------- 10 12-16-ST •• o.s . .. 52 82 17 0 40 InJured 

Cytlsus canarlensls ---------------- 16 3-27-$ 116 o.s. 116 18 67 47 

Deutzfa sea bra wa tererl------------- 10 10.. 8-38 .. o.s . .. 38 so 6 20 Injured 

Deutzla Pride ot Rochester •••••••••• 10 10-·U-38 39 c.s. 00 78 78 86 

Deutzla laxllolla ----------------- 10 Io-14-$ 71 o.s. 78 .. 90 80 

Deutzla sea bra plenl nora ••• --------- 10 11-4-$ 39 o.s. 55 45 .. 55 

Dlervllla trltlda -------------------- 10 10-00-38 23 c.s. .. 28 r. 10 

Bleam us angustltolla -------------- 10 10-18--38 35 o.s. .. 0 0 0 

uonymus japonlcus --------------- 10 Hlh'l8 22 0.9. Ts 70 43 0 40 and 20 Injured. 
See fig. 06. 

E 



TABLE 3. ROOTING RESPONSE 01!" GREENWOOD CUTTINGS TRFlATED WITH DIFl!~ERENT 'coNCEN'!'RATIONS OF 
HORMODIN A FOR A PERIOD OF 24 HOURB-Continued 

Average grade of each lot treated wltb 
No. of Rooting each concentration Name ot plant cuttings Date Days In medium Remsrks per lot made medium (•) 80 40 20 10 6 2.6 1.25 Ck I --------------

Euphorbia splendena ------------- 10 8-3<)..08 36 o.s~ 48 50 .. 28 Seo ftgs. 63, ... Forsythia In termed! a epeetabtUs.-. 10 1G-6-S8 .. 0.8. 63 '10 36 .. -ForsJthta IDtennedla })rlmullna ....... 8 10-1(-88 28 o.s. 60 ... 16 20 P'Or&J'thla lntermedla prlmullna.. ...... 10 IO-<lO-SS 66 o.s. .... 7'1 45 30 See Jigs, 21, 22. 23, - ... Font.aneala fortunel -------------- 10 IO-<lO-SS "' P.S. 40 45 63 5 0 Gardenia veltcbl --------------- 16 3-28-SS "' o.s. iS 18 23 0 Hibiscus ro!Br·idnensla --------- 10 1-23-SO 40 o.s. .. 85 20 28 40 InJured Hibiscus rosiHIIneDBis ----------- 8 3-14-<18 32 o.s. 41 "jj' 6 0 Bydranges opuloldel --------- 10 6-24-<18 26 o.s. .... 60 73 .. 40 ond 2Q lnjurCll Kolkwltzl• amabllll -------------- 10 1G-So-SS 66 P.s. 8 s 0 0 Lantana tamara ---------------- 10 12-8-37 .. P.S.P . 75 50 62 6'1 3(l •• 40 and 20 Injured Lantana camara ---------------- IS 1- 6-38 .. P.S. .. .2!. i8 0 20 InJured. See ftg .• 
41. Lantana camara -------------.. 10 .. 7-<18 .. o.s . .., 82 &7 62 No InJury Lantana tamara ---------------- 10 10-16-88 19 o.s. 68 6ii 50 6 20 Injured Lantana camara -------------- 10 1-21-39 ss P.S. 12 ... 7'1 22 20 and 10 Injured Lantana soUowlana --·------------ 10 12- 8-37 .. P.S.P. .. 82 .. 12 26 40 and 9) lnJurctl LaD tan a seUowfana ------------- 10 .. 7-<18 26 o.s. .. iiO 80 76 !0 InJured Lantana 80llowlaua -------------- 10 3-7-liS 26 o.s. .. 12 66 'Ill 20 and 10 lnJurt~d LBDtana seUowlana ~--------- 10 .. 7-<18 25 o.s. .., 12 80 6 20 Injured 

Lantana acllowlana ------------ 10 1()...1tJ-.a8 17 o.s·. 62 45 E.. 2 20 InJured Lfgultrum amurenae ·---------- 15 7-23-38 2S 0.9. 67 'Z1 28 so Mature wood Llgustrum 
BIDUl81158 ·---------- 10 1()...16-SS 46 o.s. 83 83 78 66 Soft tips, Seo o •• 

32, 19. LIKUitrum reuellBDum 
~------- 10 11-1o..a7 42 P.S.P. 76 42 'Z1 0 0 Llsostrum rege}lauum 
~---------- 10 1G-HS 44 o.s. T7 12 s 0 



TABLE 8, ROOTING RESPONSE OF GREENWOOD CUTTINGS TREATED WITH DIFFERENT CONCENTRATIONS OF 
HORMODIN A FOR A PERIOD OF 24 HOURs-Continued 

Name of plant 

Llgustrum vulgare fol!OSB-------·· 
Llgustrum vulgare Lowdense ••••••• l 
LIKUitrum vulgare Lowdense ••••••• 
Lon Ieora bella alblda. ------ -------·· 
Lonlcera bella nlblda ••••••••••• __ ••• 

Lonleera Japonlca articulata ••••••• 

Lonlcera Japonlea articulata ••••••• 
Lonlcera standlsbl -----------------
Malus sylvestrla-root sprouts_ ____ 

Ner1um oleander 
~-~~-~~~---------

Nerlum oleander 
~----- ---~----~----

PblladeJphus coronarlus ------------
Phlladelphus VIrginal 

~-------------

Pyracantha cocclnea glbbsl---------
p otentllla frutlcosa --------------~ 

Rosa 

•• 
osa 

Ro 
R 
Ro 
R 
Ro 
Ro 
R 

•• 
OS& 

•• 
•• 

O!B 

indica odorata ••• -- --------~-. 
Indica odorata. -------- -- -----
indica odora ta.. •••••• --------. 
Indica odora to ••• -------------
Indica odorat&---------------
Indica odorata Briarcliff _____ 

Indica odorata BrlarcUff _____ 
manettl ------:-·---------------

No. of 
cuttings Date Dnrs m 
per lot wade medium 

• 
• 10- 0-38 " 10 11- 8-37 " 10 10-ls-:38 67 

10 11-12-37 •• 
10 10-13-38 ss 

10 1-20-SS .. 
10 1-21-39 ss 
10 10-16-38 70 
10 11-7-37 .. 
10 1-~8 40 
10 3-14-39 "" 16 10-3()...38 00 
6 1Q-3()-88 00 

10 10-17-38 36 
10 1<HlCHIS 00 
10 11-23-87 20 
10 11-23-37 20 
10 11-28-37 41 
6 11-28-37 31 

20 2-1 .... 88 
10 11-12-37 81 
10 4- 1-38 88 
10 3-27-88 23 

Average grade of each Jot treated with 
Rooting each concentration 
mt>tllum RcmnrkJ; 

(') 80 .. 20 10 6 2.6 1.26 Ok I ------------
o.s. 36 .. 0 0 
F.S.P. 16 .. .. 7 
o.s. T7 80 16 .. 
F.S.P • 0 0 0 0 22 so to 10 Injured 
o.s. 12 67 67 0 10 nn•l 6 lnjul'(!d. 

Sec flJ:'S. lS, 10, 
20. 

F.S. 67 46 72 77 20 nnd 10 lnjnretl. 
Sec Jigs, 11, 61, 

F.S. 80 76 70 32 2 10 Injured 
o.s. 'ii 32 27 17 
F.S.P • 2 15 30 - 0 BO 11nd 40 Injured 
F.S. 8 00 88 33 40 InJured 
c.s. 46 40 40 3 
F.S. 87 63 67 47 
P.S. ii5 00 40 16 
0.9. '" .. 'iS •• o.s. 43 40 36 23 20 Injured 
F.S.P. 0 ... 3 .. 0 20 and 10 InJured 
F.S.P. I 00 00 .. 40 16 20 nnd 10 InJured 
F.S.P. 10 33 .. 66 
F.S.P. 20 85 66 0 
o.s. 26 'ii ~ 19 Sec fill. 10. 
F.S. 0 0 10 .. 36 
o.s. 20 38 36 13 10 Injured 
c.s. 63 00 .... 15 See ftg. 28. 



TABLE 8. ROOTING RESPONSE OF GREENWOOD OUTTINGS TREATED WITH DIFFERENT CONCENTRATIONS OF 
HORMODIN A FOR A PERIOD OF 24 HOURS---Continued 

No. of 
Name of plant euttfnga 

per lot 

Rosa multiflora ··------------------- 10 
Roea multiflora x R. blanda ••• _____ 10 
Rosa multiflora Excelsa •• -------- 10 
Rosa multiflora Climbing America 

Beauty -------------------------- 10 
Ros11 multiflora Ohenaults --------- 10 
Ro11a multiflora Dorothy Perkins.. •• 10 
Rosa multltlora Tausend ~:~choen •• -- 10 
Rosa pol:vantha Kluls' Scarlet_ ______ 8 
Syringa vulgaris Chas. Joly ________ 10 

Spiraea billardl -------------------- 8 
Spiraea arguta ---------------------- 10 
Spiraea bumaldl -------------------- 10 

•P.S.-P'Ine sand. 
F.s.P.-Ftne sand and peat mixture. 
o.s.-ooarse sand. 

Rootlng 
Date Days lD medium 
made medium (•) 

6-29-SS 21 c.s. 
10-16-88 21 o.s. 
4-23-$ 40 0.8. 

10-19-38 66 0.8. 
10-t'-88 '11 0.8. 
10-14-SS 23 c.s. 
10-18-SS 26 c.s. 
4- 2-38 .. o.s. 
6-l-118 .. 0.8. 

10-14-SS 80 0.8. 
10-17-38 86 o.s. 
]~ .. o.s. 

o.s.P.-ooarse sand and pent mixture. 
tNumber Riven refers to B. T. I. concentration causing lDjury. 
NOTE: Underline lndlcatea treatment considered best by the authors. 

80 

80 

58 

. . 
Average grade of eacb Jot treated with 

each concentration 
Rem arb 

40 20 ~ 6 2.6 1.25 Ck t r- ----
53 53 53 S5 See fll'. u. 
88 38 20 0 

•• ~ 30 

6 18 25 18 
8 8 i.O 20 

80 00 ..... .. 
..!!!. 5 18 0 

97 53 19 See 11g, 46. 
10 10 0 eo lnjured. See 

ftg. ll!. 
28 72 66 16 20 Injured 

68 iii 80 8 20 InJured 
53 65 ~ IS 20injured 



TABLE 4. OPTIMUM CONCENTRATIONS OF HORMODIN A FOR GR.EENWOOD CUTTINGS OF VARIOUS SPECIES 

B T I Unite 

2.5 5 10 20 40 80 

Bud<! lola .. ~at leG Buddl.\!ia. a.riatlca. AoaluJiha h(tpidG AUama.nda cathartica. El.eagn'Ull LiqultnJm a.murm.e 
B. dG.vidC A. wUke.ria.M. A.mptlopm triculpi- angmtlfol&.ts L, t'tiQtlliaRUm 

B. 44vldl Deutzi4 apeeies marg\Mta data HibiiCtU ro•a. 
Lon~tm bll'lltl. albi<la Ga.rdenia. otitchi BerberU thunberoi BerbMV thunberg\ BintMIB L. t>Uloare !olitMa. 
L. IGJJtmlca orticul41<> L. Japon\co a.rticulata 0af'Jiopterl4 V&.oana. Bouoain,~a oktbra. Ligu.rtru.m amu.rML~e L. vulgar• lowden~e 
L • .tandilhi RoaG indica odorata. Oeanathm ....... OallicarpG ~aprmica L. vulgare lowdeme SvrintJa. 11ulgaril 
Rom indica. odorata. R01o multiflo-ra OVnu rhombifolia Oaragana MUtz Puracantha. cocC'i-Ma. 

and !ft:brida Olll"J'11atW panictdata. 01Jh11opttJri8 \nca.na gibbsi 
RoN p va.ntha OvtUrru ccnarionnt aumati8 pa.n(cul4ta 
Spiraea bumalcli Deutzia. species OUrodendron 

Etwnvm.tU japon(QU8 :thom.p•tmM 
FOT'lfthilJ apecies Oodiaeum variegatum 
Hudra.ngeo OJ)tdoide• 0yti8nut co:nariflmi.t 
Lantana. camera Diervilla trifida 
L. •ellowiaM EuphO'I'bia. ~n4fM 
N erium olt~andw F&rruthio species 
Potm.till4 · fn.litica.r~ FontaMr£4 tort.urui 
Rcm& ma.n.etti HibiBcu• roea.-
R. muUi/lora Eudea 8l1LM.ri8 
Spirtua billardi Malu.t 8lll"OtatrW 
B. arguta (root sprouts) 

N erium olea.nMr 
Philadelphu.t 

coronariu.t 

co 

"' 0 



TABLE 5. ROOTING RESPONSE OF EVERGREEN CUTTINGS TREATED WITH DIFFERENT CONCENTRATIONS OF 
HORMODIN A FOR A PERIOD OF 24 HOURS 

Average grade ot each Jot treated with No. ot Rooting each concentration Name of pi&Qt cuttings Date Days In medium Remarks per lot made medium (•) so 40 20 10 5 ••• 1.25 Ok t ----------------
' Abies concolor ·------------------ 20 1-23-&1 80 c.s. 17 7 0 0 

Buxus sempenlrena ----------------- 10 8-27~ 68 o.s. ;;; 40 8 5 
· Duxus sempervlrena ---------------- 20 1-23-&1 57 o.s. ;;; 50 16 ' See .Og, 31, 

Chamaecn»arls plslfera plum.osa ••• 10 1-"""" ... o.s. ;s 48 8 18 Ohamaecyparts plslfera plumosa ••. 5 11- IH!8 7< F.S.P • .. .. 80 85 Chamaecyparls plslfera plumose ... 10 4-16-<18 82 o.s. 23 00 48 48 See ftK, 18. Chamaeeyparls plsl!era plumose ... 10 1<h'!O-SS 70 o.s. 5 To 10 6 
Juniperus ehlnenala ---------------- 10 10-10-38 us o.s. 85 .. ;s 0 
. Juniperus cblnensls ptltzerlana ----- 10 2-4-SS 162 o.s . - .. 6 18 0 
Juniperus cblnensfs pflberlana ---- 10 4-16-<18 147 o.s. .. 20 20 8 
.Juni(K'rua chlnenals pfttzerlana ----- 10 4-16-<18 147 O.S.P. ;;; 80 85 liS 
Junl~rus chlnensls pfttzerlana ----- 10 11- 4-88 120 o.s. 8 "" 28 8 
Junlperua ehlnensls ptiUeriBB.a ----- 10 1- '7-89 97 0.8. 10 28 8 0 
Juniperus chlnensls pfttzerlana ~·--- 10 1- 8-89 .. 0.8. 16 85 8 5 
Juniperus ehlnensls pflt&erlana ----- 10 1- 8-89 72 o.s. .. 6 0 0 
Juniperus ehlnensls pJTamldaliL--- 10 10-10-38 182 o.s. ii 8S 10 18 so Injured , 
JunfpcruR ebfnensls p:rramfdaliL •• - 10 10-10-88 182 o.s. 0 10 .. 16 80 and 40 Injured 
Juniperus eommunls depress•------~ 10 10-10-88 .. o.s. 0 20 6 18 
Juniperus communis depressa •..• -- 10 ... 4-88 182 0.8 . 75 68 40 80 See fig. 25. ,Juniperus communis depreua _____ 10 4-14-88 88 c.s. 18 i5 .. 15 
JuniPP.rus communis depress•----- 10 4-14-88 88 O.S.P. .. 20 ;;; 10 
Juniperus communis depress a 

plumoaa ----------------------- 10 4-14-SS 149 o.s. 15 15 85 8 
Juniperus: communis depreaaa -

plumosa 
-~--------------------- 10 to- 9-08 9S o.s. s 85 0 0 

Junlrtl'flS communis depresaa 
~tlumosa ---------------------- 10 1- 9-89 9t o.s. 10 5 0 8 



TABLE 6, ROOTING RESPONSE OF EVERGREEN CUTTINGS TREATED WITH DIFFERENT CONCENTRATIONS OF 
HORMODIN A FOR A PERIOD OF 2.a HOUR8-Continuod. 

Name of plant 

Juni(JCrus communis depress a 
plumosa -----------------------

Junlvcrus procumbens -------------
Juniperus sabina -----------------
Juniperus sabina horizontalls 

"gray form" -------------------
Juniperus sablnR horizonta11s 

"'green form" ----------------
Juniperus squamata wllsonL ________ 

Juniperus squamata var ·-----------
Pice a excels& -----------------------
Pice~ excclsa ------------------------
Plcca pungens ----------------------
Pinus mughus ----------------------
Pinus mughus ------------------
:Pinue mughus -----------------------
Plrl.us mughus ----------------------
Taxus cuspldata brevlfoJia _________ 

Taxus euspldata brevlfolla---------
Taxus mecila hleksf-----------------
T 8XU8 media hlcksL •••••••• --------
Taxus media hlckaL--------------

XUI media bleksJ. _______________ 

ucrlum 
Ta 
Te 
Te 

chamaedrys -------------
ucrlum cbamacdrys --------------

Te ucrlum chamaedn's ------------

No. of Rooting 
cuttings Dato Days in medium 
per lot made medium (•) 

1D 10-9-$8 1« o.s. 
10 4-15-08 154 o.s. 
10 1-8-39 53 o.s. 

10 Io-16-38 liS o.s. 

10 11- 4-38 118 o.s. 
10 1-21-39 82 o.s. 
10 1-21-39 82 o.s. 
10 11-11-38 111 o.s. 
10 11-11-38 111 o.s. 
10 1- 9-39 84 o.s. 
10 4-16-38 S1 c.s. 
10 11-18-38 99 o.s. 
10 1-21-89 <O o.s. 
10 1-21-39 .. o.s. 
10 4-16-38 81 o.s. 
10 11-16-38 100 o.s. 
10 S-5-08 71 o.s. 
10 S-5-08 71 o.s. 
10 4-14-38 100 ·o.s. 
10 4-14-38 109 O.S.P. 
2<) 1-21-38 .. :F.S. 
10 S-27-,18 25 •o.s. 

10 10-9-$8 « o.s. 

A vcrage grade of each lot treated with 
each eoneentrotlon 

Remarks 
80 <O 2<) 10 5 2.5 ].25 Ok t 
----------------

15 45 s 12 

18 8 0 0 

0 10 0 0 

0 0 0 ...!. 

S5 80 21 8 

2<) ;o 8 0 See figs. 36, 37. .. ii5 8 0 See fla:s. 29, so. .. 1D 33 15 

0 0 To" 20 See fla:s. 33, ••• 
8 5 0 8 

10 8 28 0 

12 
33 0 0 0 See fla:. 85. 

28 0 0 0 

1iO 25 .. <5 

50 65 40 0 

as 1ii as .. .. 
83 50 s 10 8 

83 58 .. 20 See fie. 27. 
78 ... .. 10 - 80 68 80 80 See ftg. 26. 
80 60 .. 0 

68 S5 18 0 

40. 



TABLE 5, ROOTING RESPONSE OF EVERGREEN CUTTINGS TREAT"D WITH DIFFERENT CONCENTRATIONS OF 
HORMODIN A FOR A PERIOD OF 24 HOURS--Continued 

No. of 
Name of plant cuttings 

per lot 

1l.'eucrlum chamaedrn ------------- 10 
Thuja occldontalls ------------------ 50 
Tbuja oecldentalle ------------------ 50 
ThuJa oecldentalls ------------------ 10 
Tbuja occident ails ----------------- 10 
Thuja oceldentalls ------------------ 10 
TbuJe. oeeldentalls ------------------ 10 
Thuja oceldentalla ------------------ 10 
Tbuja oceldentalls ----------------- 10 
Thu.Ja oecldentalla ---------------- 10 
TbuJa occldentalls warean•--------- 20 

Tbuja occldentalla wareana ________ 10 
Thuja ooeldentalla 'W&reana _________ 10 
Tbnja oecldentalla var·------------- 10 
Tbuja occldentaUs var. ------------ 10 ... 

• ~ F.S. ~e .sand. 
· ·· l!'.S.P.-Fine santl and 1M3&t mlrture. 
·. · .o,s.-ooarse &and. 
· · •(l.S.P.--ooarte sand and peat mixture. 

Rooting 
Date Days tn medium 
!Dade medium (•) 

1-81-<19 liS F.S. 
1-21-39 <2 o.s. 
1-21--39 
1-29..'18 18S o.s. 
1-29-38 78 F.S.P. 
1-29-38 78 F.S. 
1-29-38 182 F.S.P, 

10-Io-38 81 o.s. 
10-10-38 92 c.s. 
1~ 123 o.s. 
a-17..'17 !16 F.S.P, 

s- 8..'18 134' o.s. 
1~ .123 o.s. 
1- 8-<19 96 o.s. 

a-u-ss 62 F.S.P. 

· tNumber alvea tefert to B. T. I. eoncentratlon causing Injury. 
NOTE: Underline Indicates treatment eonstdered best by the autbol'8. 

Average grade of eaeh lot treated with 
each concentration 

Remarks 
80 .. 20 10 5 2.5 1.25 Ck I --------------

100 50 50 0 
·20 26 • 1 In flats 

0 T 10 In bench 
55 so -;;; 18 BO InJured 
S5 to 5 • ao InJured 
38 os 10 6 SO Injured 
00 55 0 8 

68 • 25 
i8 10 .. 

s S5 0 r SO Injured 
29 os 28 8 SO InJured. See 

62. 
18 20 ·O 8 0 80 Injured .. 58 .. 18 80 Injured 

76 35 25 38 ~Injured 
16 

' 
_.!, 8 0 80 Injured 

ftg. 



TABLE 6. OPTIMUM CONOENTRATIOJ>IS OF HORMODIN A FOR CUTTINGS OF EVERGREEN SPECIES 

•• 
Junlptrw cAWI..mril wmmkkdY 
J, com.munV iUJ)TUIG 
J. oom~ tUprUIG plumoq 
PiCNit ~ 
!l'a:JN~ owpk:fata brwlfoli4 
2'hujtl occid~V WMlJtlnG 

B. T. I. Units 

•o 
OhatntUcvpa,rU JMifm~. J)lunwf'a. 
J,..;p..,.. chi ....... pJIUeriGM 
J. cMfl.efYV wmmidalV 
J. com"""'" tUJWum 
J. communN depre•N pfumotcz 
J • .tabina 
J. 8abina Aori.z:ontal.Y 11green form" 
J. ~uamata. wQ8oni 
Tat.r:u8 cu.tpidatG brtnJi/orw. 
Teucrium chtJ17LMdrJ/1 
Thufa occilkntalV 
T, occidmtalV Wdf'4GM 

80 

Abiu eoncolor 
BU<DU~ •empwt~irlln.t 
Oham.tUJCJIP"ril piftf•ra. plumoN 
Juniplru. chi~ 
J. ohin.n~N pfitz•riano. 
J. procumbens 
J. 1quamala. 
Pint~.~ mu.ghu. 
Tru:u4 tn~~dia. hickri 
Peucrium c/i.am(urJ..rvs 



TABLE 7. 'l'HE ROOTING RESPONSE OF HARDWOOD CUTTINGS TREATED WITH DIFFERENT CONCENTRATIONS OF 
HORMODIN A FOR A PERIOD OF 24 HOURS 

Name of plant 

"'"'~~':!~=&···· ······ ................ . 
Base treated. 

Amu~~':'t~&,; ......................... . 
Top treated 

PAilodtlphw eoronariu.r • ••••••••••••••••••••••• 
OaUu&ed. nttlDas 

V~ lobn.-oa-LueUe . ....................... . 
Ba&e treated. 
Oal1u8ed. cuttlDa'a 

'ViHI labf'Ua'oa-Luei.le .•....•••.•...•...•.••.. : 
Toi>B tteated 
Bud& damared 
Calluled. CUttiD.&B 

•see ftct. 42, o&a. 

No. of 
cuttlDga 

10 

lO 

10 

10 

10 

Date 
tnated 

DaYB In 
medium 

S3 

S3 

Concen
tration 

80 
40 
00 
Cit 

"80 
40 
00 
Cit 

80 
40 
00 
Ck 

180 
80 
40 
00 
10 
Cit 

160 
80 
40 
00 
Ok 

No. of cuttlnn rated u: 

Good 

1 
1 
1" 
0 

0 
0 
0 
0 

• 0 
0 
0 

8 
7 
8 • 8 
8 

7 • 
' ' 4 

l'oor 

2 
1 
1 
0 

2 
0 
1 
0 

4 
0 
8 
0 

• 2 
1 
6 
4 
4 

8 
6 
8 • 6 

Not rooted 

7 
8 
8 

10 

8 
10 • 10 

0 
10 

• • 
10_ 

... 
1 
1 
0 
8 
8 

0 
8 
8 
4 
1 

NOTE: All eu.\Unga were rooted iD. the be IWI.d. 
The data on the unealluaed AmvgdGlUI euttinp are omitted. All faDed to root. thoucb treated aa were the callused cuttJnga. 
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TABLE 8. RECOMMENDATIONS FOR TREATMENT OF CUTTINGS WITH 
DIFFERENT CONCENTRATIONS OF HORMODIN A FOR 

A PERIOD OF 24 HOURS 

Name of plant 

Antirrhinum maju. .•. , ••• ,, •• , •.••..••.•.••••.••. 
Blgonia. 11emper!loren8 ..••• , ••••••••••••••.••••••. 
Ohry.tanthemum hortorum. , .• , . , •• , , •... , .• , , ••..• 
Ohrt~.ranlhemum frutescentt • • , ••••••••••• , , •• , •••••• 
Dia.nthu ca.ryophJ~Utu •••••••••••••••••••••••••••• 
FuchM ~eci011a. ••• ,,, •• ,,,,,,,.,, •• ,, •••• ,,,,, •• 
Ire8ene herb11tii. •••• , •••••••••• , ••••••••••• , ••••• 
Mt~•embryanthemum ro.rl!lum •• , ••••••••••••••••••••• 
Monarda didyma. ••• ,, ••• ,,,,,,,.,, •••••• , •••••••• 
PeUI.roonium hMtorum • ••••••••• , •••••••••.• , , •••• , 
P. dom4l.rticum . •.••••••••••••••••••••••••••••..•• 
P. pel tatum. , ••.. , •••..••••••.•••• , ••• , ••. , •.... 
P. tricolor ••••••••••••••••••••••••••••••••••••••. 

&E:~~:=::::·:::-~:·:·:::-~::::·~·~·~:-::::::·~~-~-~·~: 
S. cimra.ria. •••• •••••••••••••••••••••••••••••••••. 
Varbena hybrida . •••••••••••••••••••••••••••••••• 
Euphorbia pul.cherrim4. : ••••••.•• , •••••••••••••••• 

A.Ua.D14ndG catha.rtica; • •••••••••••• • •••••••••••••••. 
Berberil thunbergi .••.•.•..•. , • , •••• , ••••.• , •••... 
Buddleitl a.ria.lica. • •••••••••••••••••••••••••••••••. 
B. davidi ..••..•••.....••. , ..• ,,,,,.,,.,, ..•.... 
Oai'I/OPteriot in.cana •••••••••••••••••••••• , ••• , ••••. 
OtenuUU paniculata. , •••• , , ••••••• , , , , , ••.•.•••• , •• 
Ol1!1'odendron thomp.roJWUI • • , • , ••••••••••• , ••• , ••••• 
Dautzia species. , •.•..•••••.....•... , •• _ ...• , •..... 
For~thia species ..•..•.... , • , .•.......• , ••.. , .... 
Hibi.teu4 ro.ra-rinenN ••••....•.•.• , .••• ,,., •.•.... 
La.ntan.tl camara . •••••••• , , , , ••• , •• , •••••• , , •••••. 
Lanta114 •eUowi.a.na. • ••••• , ••••• , ••••••••••• , •••••• 
Lig~trum sp~iea ••...•... , . , ....••••..• , • , ..••.. 
Lontcera speClOB ••••••••••••• , •••••••••••• , ••••.•• 
N erium oleander. , • , ••••••••••••• , •• , •••••••••••• 
Philtulelphu. coronariw •••••••••••• ,, ••• ,,.,, •.••. 
Ra.a indicG odorata., •••••••••• , ••••••••••••••••.. , 
Ro.ra multi{lom. , ••• o •••••••••••••••• o • o • o o •••••• 

BU2)U.I .rl!mpe"'irene ••••••••••••• o •••••• , , • , •••••• 
Oha'f!l'UcvPa~ ~{era plumo.ra. • •• , •••••• , , •••••••• 
J-un\penu chtmn.rv • ••••••••••••••• o o • , • , • o ••••••. 
Juniperu.. chinernri.r pfitzeria.na.o ••• ••••••••••••••..• 
Junip~ ehimnrit p)IT'a.midali.r, •••••••• , ••••••••• , 
Juniperu.r commun.ilo di!Jif'e.rmo •••••••••• , o. o •••••••• 
J. commun.U depru.rm ptumoftl. • •••••••••••• o ••••••• o 
Picem eueUa •••••••••• o ••••••••••••••••• o,, o •••• 
Pinw mughu.r • ••••••••••••••• o ••••• , , , •••••••••• 

Ta:cu.t cu.rpidata brni{olia •••••••••• , o •••• o ••• o ••• o 
Ta~ ml!dia hicklli . ••••• o o •••••••• , o , •• , , , •••••• 
T~H£crium cham.aedl'll•. o •• o o •• , •• , •••••• o ••••• o ••• 
ThuJm occidentali.r • •••••••••••••••••••••••••. o •••• 

Thuja occidentali.r varieties •••••••••••••••••••• , ••• 

•.rype ot 
euttlng 

Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 
Herbaceous 

Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood. 
Greenwood· 
Greenwood 
Greenwood. 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 
Greenwood 

Evergreen 
Evergreen 
Evergreen 
Evergreen 
Evergreen 
Evergreen 
Evergreen 
Evergreen 
Evergreen 
Evergreen 
Evergreen 

. Evergreen 
Evergreen 
Evergreen 

Hormodln A 
B, '1'. I. Units 

10 
6 
2.6 

1;-2.6 
10 
6 
6 
6 .. 
6 

10 
10 

6-2.5 
10 
5 

6-2.5 
1<).6 

. . 6 
20-15 .. 
20-10 

6-2o6 
6-2.6 

20-10 
20-10 .. 

5 
10 .. 
10 

1<).6 
80 
2.6 

20-10 .. 
6-2.6 

1<).6 

80-40 
40 
80 
40 

80-40 
4<>-20 
4D-20 .. 

80 
40 

80-40 
80-40 

40 
40 
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TABLE 9, LIST OF DIFFICULT PLANTS REPORTED BENEFITED BY 
TREATMENT WITH HORMODIN A, OR INDOLEBUTYRIO AOID 

Name of PJant Referenc:e 

Acer "'fin.eroe limbatum. , ••.•• , •.••••... , •• , .. , , , , •.• , .•.•• , , . , Tincker (21) 
Azaletl caUln&ulacee •••• ,, ••••• ,.,, •••••••• , ••• , •• , , •• , •• , •• , •••• Yerkes '(29) 
A.zalea (ndica .•••.•......••• , .. ,, .• , •...• , .....•• , . , • , , •... , .• Watkins (26) 
A.zalea japonicG • •• , , • , •••••••••• , , ••••• , •• , • • , •••••• , ••••• , •••• Yerkes (29) 
AzaleG moUil •••••••••••••••••••••• ,, ••••• ,.,. , , ••••• , ••• , •••••• Yerkes (20) 
Oa~MUia ;aponica albA plena •• , •••.••• , •••••.• , •.. , •• ,, •• ,,,,, •• Wo.lkins (26) 
OanuJUio .raaanqua •••• ,, •••• ,,, •••••••••••• , •• • , , •••••••••• , ••• Watkins (26) 
Oarva pecan ... , • , •• , •.. , •.•...••• , •• , .•..•. , •. , ... , •..••.. Stoutemyer (18) 
Ohim.tmanthu fragram (Muatia pra~co!JJ) • • , , ••..•••••• , •••••••••• Tincker (21) 
Oomtl6 florVla., • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • ••••••••••••••• Kiplin.rer (8 l 

Yerkes (29) 
Oornm flrnida. rub"'m •..• , ...... , .... ,, ...... , ... , ......... , , .Kiplinger (8) 
Ginkgo b1loba , • , , •••• , , ••••••• , •••••• , , • • • • • , ••••. , •••••••• Kiplinger (8) 
Jle21 crenata, ••••••••••••••••••••••••.•••• , •• ••• Hitchcock & Zimmerman (6) 
Jle:J glabra • •••• , ••••••••• , • , ••• , • • • • . • • • • • . . , • , , •••••••••• , • Kiplinger ( 8) 
Ile2J opa.cll. • ••• , •••• , ••••• , ••• , •. , •••••••• , , •••••• Hitchcock & Zimmerman ( 6) 
Kalmia latifolia myrti/olia ............. , • , ........ , ............ Tincker (21) 
Kolkwitzia. amabUiB •• , •• , , , , , , • , , • , • , •• , •• , , , , ••.••.•••••.••• Kiplinger (8) 

• Yerkes (29) 
Lager11trotnnia indica ••••••• , , , •••• , , • , , , • . • • • , •••• , •••••••••• Watkins (26) 
Magnolia grandifWra •••••• , ••••••• ,, •••• , ••••. ••• , ••••••• , ••••• Watkins (26) 
MagnoUo kobu~r borealil ..• , ••• ••• , •• , ,, •••••• , ••••••••••.••• , , •• Yerkes (29) 
Magoolia Uli/lora •••••••••••••••••••••• ,, ••••• ••••••• , • , •.• , •• , • Yerkes (29) 
Malm var. Eleyi •••••• , ••••••••• ,, •••• ,...... • ••••••••••• , , •••. Yerkes (29) 
Pilto~rporun. daUi •• , ••••••• , , • , , • , • , , •• , , ••••.••••••••• , ••••••• Tincker (21) 
Podocar'pU8 1'16gi • , ••••• , •••• , , , , •• , , , , •• , , ••••• , , •••••• , , •••• Watkins (25) 
Polygonum paniculatum ~ • , , , , •••••• · •••••• , , ••••• , , ••• , , •••• , •• , Tincker (21) 
Prunm triloba piinG /lOt'~ ••••••• , •••••••••••• ••••••••••.••••••• Yerkes (29) 
Robinia JU'eudoacacia. r~c£iiBimG •••••• , •••• , ••. , , , •••••••.••.. Stoutemyer (18) 
Syringa CJmodi, •••••••••• , •••••••• , ••• , ••••••. , •••••••••••• ,Kirkpatrick (10) 
Surinua henT7.rl •••••••••••••••••••• ,,,, ••• , ••• •••••••••••• , ,Kirkpatrick (10) 
Syringa jo~rika.ea ••••••••• , •• , •••••••• , •••••••. , , •••• , , •••• , .Kirkpatrick (10) 
Syringa perlrica.,., ••••••••• , •••••• ,,,, •••••• •••• , ••••• , ••. Kirkpatrick (10) 
Syringa tmn.ento~ra;., ..• , .• , •..•••.. , •••....•.... , , .•..... , • ,Kirkpatrick (10) 
SyringtJ 'lrillo•a, , ••••••••••• , •••••••• , , , , •• , , • • ••••••••••••. Kirkpatrick ( 10) 
Syringa t~ulqa.TW varieties ..... , .. , .. ,, ............. , ..... , ... Kirkpatrick (10) 

. Oliver (14) 
TIIUga ctU'I.adenN •••• , ••• , , ••• , , , , , •• , , ••••••• , •• Hitchcock & Zimmerman ( 6) 

Yerkes (29) 
VUV rotundifol{Q. • , , ••••••••••••••• , , • , • , , , , •• , , , ••••• , ••••••• Yerkes (29) 



FIO. 1. 
Pdargtmium hortorum. 

Treated 2·25·58. 
Dur: 8·16·88. 
A~heck. 
B- 5 B. T. I. Units. 
Q-10 B. T. I . Unite. 
D-20 B. T. I . Units. 

FlO. 2. 
Ood>atum t~C~ritgatum. 

Treated 26 hrs., 2·27·38. 
Doll: 4-1-88, 
A--oheek. 
B-10 B. T. I. Unite. 
G-20 B. T .. I . Units. 
D-40 B. T. I. Units. 

Fto. 8. 
Thuja occidentali8 -wareana. 

Treated 12-17·88. 
Du~r 4-12-58. 
A-check. 
B-20 B. T. I . Unts. 
C--40 B. T. I . Units. 
D- 80 B. T. I . Units. 

FIG. 4. 
Ooftta blumri. 

Data not recorded. 
A~heck. 
B- 5 B. T. I. Units. 
c-10 B. T . I. Units. 



Fro. 5. 
Irueu herbttii. 

Treated 2·16·88. 
Dug 8·6·88. 
A-<lheek. 
B- 2.5 B. T . I . Units. 
c-10 B. T . I. Unite. 
D-20 B. T. I. Units. 
E-80 B. T. I. Units. 

FlO, 6. 
Qh'll•a~hemum horto"'m· 
Treated 8·4·88, 
Due 8·25·88. 
A-<lheck. 
B- 2.5 B. T. I. Unita. 
o-- 5 B. T. I. Units. 
D-10 B . T. I, Units. 
E-20 B . T. I. Units. 

F1o. 7. 
FuchN eptcio•a. 

Treated 26 hl'll., 2·27·38. 
Du£ 8·15·88. 
A-<lheclc. 
B- 2.5 B. T . I. Units. 
o- 5 B. T. I. Units. 
D-10 B. T. I. Units. 
E-20 B. T . I. Units. 

F1o. 8. 
B~ orialico, 

Treated 8·81·88, 
Due 4·21·88. 
A-oheck. 
B- 2 .5 B. T. I . Units. 
o-- 5 B. T, I. Units, 
D-10 B . T. I . Units. 
E-20 B. T. I. Units. 



Fxa. 9. 
4.calyphCJ wilkui47t4 

m4rqinat4. 

Treated 4·1·38. 
Du~: 4.·22·38. 
A-Cheek. 
B- 2.5 B . T . I. Units. 
o- 5 B. T. I. Units. 
D-10 B. T. I. Units. 

FIG. 10. 
RoBa indicCJ odorata. 

TrMied 2·1·38. 
Dug S·G-38. 
A-Check. 
B- 2.5 B. T . I. Units. 
o- 5 B. T. I . Units. 
D-10 B. T. I. Units. 

Fro. 11. 
Lonicera japonica articu!Atta. 

Tra:~ted 1 ·26·38. 
Dug 3·11·58. 
A-Chuk. 
B- 2.5 B. T. I. Units. 
(}- 5 B. T . I. Units. 
D-10 B. T. I . Units. 
E-20 B. T. I. Units. 

FIG. 12. 
Surin1111 tl1dg4ri8, 

Charles Joly 

Treated 5·1·38. 
Du~ 7·6·38. 
A-Cheek. 
B-80 B. T. I. Units. 



Flo. ta; 
OhamUC!I'fXlrV JJiriftrll. 

plumosa. 

Treated 4·16·38. 
Dug 7·3·38. 
A-Check. 
B-20 B. T. I. Units. 
C-40 B. T. I. Units. 
D-80 B. T. I. Units. 

FIO, 14. 
Diantht18 CII.TIJOphyllm. 

Treated 1·20·88, 
Dug 2·22·38, 
A-Check. 
B-10 B. T. I. Units. 

Fro. 15. 
Pelargonium JJdtntum. 

'l'rented 2·27-38. 
Dug 3·15·38, 
A-Check. 
B- 2.5 B. T . I . Units . 
o- 5 B. T. I . Un its. 
D-10 B. T. I . Units. 

Fio. 16. 
Eupltorbia pulcherrim4. 

Treatro 6·15·38. 
Dug 7·7·38. 

·· A-Check. 
B- 10 B. T. I. Unite. 



Flo. 17. 
Euphorbia ,ulcherrima. 

Treoted 6·5·38. 
Dug 7·7·38. 
C--20 B . T . I. Units. 
D-40 B. T. I. Uuit.s. 

FIG. 18. 
Lonicera. bell¢ albida. 

Treated 10·1 8·38. 
Dug 11 ·18·38. 
A-Check. 

Flo. 19. 
L onicera. bell¢ albida, 

Treoted 10·1 3·38. 
Dug 11·18·38. 
C-2.5 B.T.I. Units. 

FIG. 20. 
Lcmicera bell¢ albida. 

Treated 10·13·88. 
Dll&' 11-18·38. 
B-10 B. T. I. Units. 



FIG. 21. 
For~ia inter'IM4i4 

t~rimvlina. 

Treated 10·30·38, 
Du.: 1 ·4·89. 
A-check. 

FIG. 22. 
For'l/thiG internudil& 

primul\114. 

Tree.ted 1 O·S 0·3 8, 
Dn.: 1·4-39. 
B-5 B. T. I. Units. 

FIG. 23, 
For1J1thi4 intermediG 

primvlina. 

Treated 10·30·38. 
Dn.: 1·~·39. 
o-10 B. T . I. Units. 

FIG, 24. 
For6111hi4 intft'II'UdiG 

pnmuURG, 

Treated 10·80·38. 
Du&" 1·4·39. 
D-20 B. T. I. Units. 



Fro. 25. 
Jun.ip•nu commun.i6 

depru1a. 

Trented 2-4-313. 
Du~ 7·5-38. 
A-Check. 
B-40 D. T. I. Unil$. 

FIG. 26. 
Teucrium cha.ma6drv$. 

Trooted 1·21·38. 
Dug 3-8-38. 
A-Check. 
B- 5 B. T. I . Unil$. 
0-10 B. T . I . Units. 
D-20 B. T. I. Units. 
E-10 B. T. I. Unit.s. 

FIG. 27. 
Taa:UI m<~di4 hickri. 

Treated 4·14·38. 
Du~ 7·1-38. 
A-Check. 
B-20 B. T. I. Unil$, 
C--40 B. T. I. Units. 
D-SO B. T. I . Units. 

FIG. 28, 
Ros11 manetei. 

Tre11ted 3·27-38, 
Dug 4· 19·38. 
A-Check. 
B- 2.5 B . T. I . Units. 
0- 5 B . T. I. Unite, 
D-10 B. T. I, Units. 



Flo. 29. 
'"'"''Ptrta ~tqU4matG variety. 

Treated 1·21·39. 
Du.r 4-13·39. 
A-Check. 

FIG. 30. 
JullipeJ"1l.t ~tquama.t" vnriety, 

Treated 1-21-89. 
Du~~: 4·18·39. 
B-80 B. T. I . Units. 

FIG. 81. 
Buxru ••mparvireM. 

Treated 1-28-38. 
Du~~: 3-21-88.
A-Check. 
B-20 B. T. I. Units. 
c-lo B. T. I. Units. 
D-80 B. T. I. Units. 

Flo. 82. 
Liqwtrum omureMe. 

Treated 10·15·88. 
D111t 11·29·88. 
A-Check. 



Fia. sa . 
.Liq1Uti'Um czmurem•. 

Treated 10·15·38. 
Du.r 11·29·88. 
c--4.0 B. T. I. Units. 

Fta. 94. 
RoN multiflorcz. 

Treated 8·29·38. 
Dug 4-19·38. 
A-Check. 
B- 2.5 B. T. I. Units. 
c- 5 B. T. I . Unit·. 
D-10 B. T. I. Units. 

FIG. 85, 
Pinw muqhu.. 

Treated with Unit 80 
1-21-39. 

Photognpbed 4·13-89, 
Controls nil delld, 

Fxa. ss . 
. Jump•nu 1qtuzmczta. 10illoni. 

Treated 1·21-39. 
DUJt 4-18·39. 
A-Cheek. 



FIG. 87. 
Junipenu 1quamata wileoni. 

Treated 1·21·89. 
Du~t 4 ·18·89. 
B-Unit 40. 

Fio. sa. 
Picea e:J:cella. 

Treated 11•11·38. 
Du~t 8-2·39. 
A-check. 

FIG. 89. 
Pic•a t:uella. 

Treated 11·11·88. 
Du~t 8·2··89. 
B-20 B . T. l. Unita. 

FIO, 4.0. 
Pic• a e:uella. 

Treat.ed 11·11·88. 
DUJt 8·2·89. 
(}-80 B. T. I, Unita, 



• 
FIG. 41. , . 

Lantana ·caJn(lra. 

Treated 1·6·38. 
Dug 2·4·38. 
Left to right: Check. 5, 

10, 20 B. T. I. Units. 

FIG. 42, 
Vitia ltJbruaca Lucile. 

FIG. 43. 
Viii.t labruaca Lucile. 

TTenh•d at the bnso with 
Unit 160 on 5·30·88. Dup: 
after 33 days, 

Control lot. Treated with 
tap water 5·30-38 and du:: 
after 33 dnys, 

FIG. 44. 
Eu,horbia pulcherrima. 

Treated 1·29-88. 
Du.r 8·5-88, 
A-check. 
B-10 B. T. I, Units, 



FIO. 45. 
E1cp11orbia pulc1.,rrima. 

Treated 1·29·38. 
Dug 3·5-38 . 
C-20 B . T . I . Units. 
D--40 B. '1'. I. Units. 

FIG. 46. 
Ro111 polyn.nlha Kluis 

Scarlet. 

Trented 4-2-38. 
Dug 5-4-38. 
L ert to right: Check, 2.5, 

5 B. T. I. Units. 

Flo. 47. 
Cnlli~rrrpa. japonic<1. 

'l'rcnt~d 10-9-38. 
Du.r 11·2 -38. 
A-Check. 

F10. 48. 
Oallicarp11 japonica. 

Treated 10·9·38. 
Du~r 11·9·38. 
B-!!0 B. '!'.l. Units. 



lo'ro. 4!1. 
Weigtla Isolene. 

Treated 10-14·88. 
Du11: 11·9·38 . 
A-check. 

F10, 50, 
Weigt1a Isolenc. 

Treated 10·14·38. 
Dug 11·9·38. 
C-5 ,B. T. I. Units. 

I 

Fro. 51. 
Lon.icero japonica arllculat11. 

Trea ted 1·26·38. 
Du~t 4·3·38. Not.! check· 

in~r effect o( hi,;b concentra· 
lions on shoot ~trowth. 

A-check. 
B- !!.5 B. T. I. Units. 
C-10 B. T. I. Units, 
D-20 B. T. I. Units. 

F10. 52, 
Thuja occiden!ali8 104J'MIIn, 

Treated 12-17·38. 
Du~t 4-12-88. 
A-Check. 
B-20 B. T . I. Units. 
C-40 B. T.l. Units, 
D-80 B. T. I, Units. 



Fro. 59. 
Euphorbia 8p/tnden8, 

Treated 3·80·38. 
Ou~r 5·4·38, 
Check. 

FIO, 54. 
EUJJioorbitl .tpltfl<l'-n•. 

Treated 3-30-38. 
Du~r 5·4·38. 
20 B. T. I. Units. 

FIO. 55. 
Agtratum. h«nUtonianum, 

Treated 2·4·38. 
nu~~: 2·21-38 . 
.A-Check. 
8- 1.25 B. T. I. Units. 
C- 2.5 B. T. I . Units. 
D- 5 B . T. I , Units. 
E-10 B. T.l. Units. 

FlO. 5G. 
Euonvmu. japoniC1U. 

Treated 3 ·30·88. 
Du~r -i·21-S8. 
A-Check. 
B-10 B. T. I. Units. 
C-20 lt. T. I. Units. 
D---.&0 B. T. I, Units, 
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