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ALABAMA AGRICULTURAL EXPERIMENT STATION

GREENHOUSE CROPS

Broiler Litter Affects Growth of Annuals and Perennials

VIRGINIA V. ALLEN AND BRrIDGET K. BEHE

Disposal of broiler litter, an organic waste by-
product of the poultry industry, has become more chal-
lenging in light of increased scrutiny of its potential
to pollute ground and surface water. Since poultry ma-
nure contains organic forms of nitrogen, it can be
composted and used as a supplement in commercial
fertilizers and as a substitute for peat moss in soilless
growing media.

An Alabama Agricultural Experiment Station
(AAES) study was conducted to determine growth ef-
fects of two annual and two perennial plant species
grown in media amended with broiler litter compost.
Growth of annuals was reduced when composted lit-
ter was added to the media, while growth of perenni-
als was minimally affected.

METHODS

Media were developed to resemble a commercially
available peat-lite mix by blending composted litter,
peat moss, and perlite. Four media were used, each
with increasing amounts of litter compost; the lowest
litter concentration was in a mix with one part litter,
three parts peat, and four parts perlite (1:3:4). Other
litter:peat:perlite combinations were 2:2:4, 3:1:4, and
4:0:4. Plants grown in these media were compared to
plants grown in a commercially prepared peat-lite
medium, Fafard #2.

Plugs of annuals Impatiens wallerana'Accent Li-
lac' and Capsicum fruitescens 'Bonnie Bell' and pe-
rennials Salvia farinacea 'Victoria' and Coreopsis
grandiflora 'Early Sunrise' were transplanted on Feb.
15, 1994, into four-inch square plastic pots. Trans-
plants were placed in a polyethylene-covered green-
house, grown for six weeks using standard cultural
practices, and fertilized with 27 ounces per 100 gal-
lons of water of 20N-8.7P-16.6K Prosol at each irri-
gation. Plants were irrigated as needed.

RESULTS

Impatiens were smaller when grown in media con-
taining broiler litter compost. The addition of any
amount of composted litter significantly reduced the
fresh and dry weight of impatiens when compared to
plants grown in Fafard #2. Height of impatiens was
shortest in the 2:2:4 medium (see table). Growth indi-

ces for impatiens in 2:2:4 and 4:0:4 media were smaller
than those for impatiens grown in Fafard #2. Growth
index is determined by adding the height, the width at
the widest point, and the width perpendicular to the
widest point, and then dividing that number by three.
'Bonnie Bell,' a pepper plant, showed similar reduc-
tion in growth, height, fresh, and dry weight.

Salvia was affected minimally by the addition of
composted litter to the medium (see table). The growth
index for salvia grown in 4:0:4 media was somewhat
smaller when compared to the Fafard treatment.
Height, fresh weight, and dry weight were not affected
by the use of litter in the media. Coreopsis was not
affected by the addition of composted litter to the
media.

The two annual species did not grow as well in
media with litter. Other annual and perennial plant
species should be tested at different rates using com-
post prior to larger-scale production in media contain-
ing composted litter. Broiler litter could be used as an
amendment in perennial plant production.

ErrECTS ON GROWTH OF Two ANNUAL PLANTS
~ IN MEDIA CONTAINING BROILER LITTER COMPOST |
WHEN COMPARED TO A COMMERCIAL MEDIUM

Medium!' Height” Growth index’ Fresh wt.* Dry wt*

Impatlens Wallerana 'Accent Lllac

i 11.1 - 43, 9. 2.8
! s LR 0k
9.2 408 28

... 8.6 154 ol
veiina 118 73.8 4.7

L Salvia Farinacea 'Victoria' '
i RS 42 58 0.7
A 93 " i 66 1.0
2160 97 10.4 1.6

4: ot 118 148  11.1 1.8
Fafard #2 ............ Al 903 179 2.8

"‘Medlum contains broﬂer lltter peat perhte by volume.

2Helght and width measurements are m centlmeters One mch
equals 2.54 em. '
3 Growth i index = (helght a Wldt W1dthf)/3 deth was at
the pomt and w1dth was perpend ‘ular to w1dth It is
fmeasured in centimeters.

4Welght 1s measured in grams One ounce. equals 28 35 grams.
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Landscape Performance of Fall and Summer Annuals

BRIDGET K. BEHE, CATHERINE M. WALKER, C. CHRIS MONTGOMERY, JAMES B. WITT, AND J. DAVID WILLIAMS

Approximately 120 annual plant cultivars were
observed from the fall of 1993 through the spring of
1994 in the All-America Selections Display Garden
at the E.V. Smith Research Center in Shorter. In sum-
mer 1994, 270 bedding plant cultivars were evaluated
in the display garden. Objectives of the studies were
to assist Alabama horticultural professionals and con-
sumers in plant selection by determining the winter
tolerance of fall-flowering plants and the heat toler-
ance of summer-flowering plants.

In the fall test, pansies performed well through-
out the fall and winter. Alternatives to pansies for the
fall landscape, and nice complimentary plants, include
ornamental cabbage and kale. All cultivars tested per-
formed relatively well during the coolest part of the
winter. Dianthus cultivars tested performed well in the
early spring, but not through the fall and winter
months.

In the summer test, Salvia coccinea 'Lady in Red'
was the best-performing full-sun cultivar. This excep-
tional plant performed well throughout the season,
providing color and texture to the landscape.

METHODS

Seeds of the entries were donated by several com-
panies and grown by a local commercial transplant
producer. Beds were located in Norfolk-Orangeburg
loamy sand association (fine, loamy, siliceous, ther-
mic Typic Kandiudults) soil, tilled, and then fumigated
with methyl bromide two weeks before planting. Black
plastic mulch covered the beds in the fall study. In
both studies, 12 plants per entry were spaced nine
inches on center in a double row. Ornamental kale in
the fall study was spaced 15 inches on center. Fall
transplants were planted on Nov. 8, 1993; summer
transplants, May 15, 1994.

Fall plants were drip irrigated with 200 parts per
million of nitrogen using 20N-8.7P-16.6K Peter’s fer-
tilizer as needed until March 23, 1994. In the summer
study, a commercially available controlled release fer-
tilizer (18N-5.2P-10K) was preplant incorporated into
the beds at a rate of five pounds per 100 square feet;
no additional fertilizer was added during the season.

Most plants were grown in full sun. Impatiens
were grown under aluminum hoop frames covered with
60% black shade fabric in the summer study. In the

summer study, rainfall was supplemented by overhead
sprinkler irrigation to provide an equivalent of one inch
of water per week. In general, June and July were
cloudier and rainier than normal, but August and Sep-
tember were sunnier and drier than normal.

Eight of twelve plants per entry were evaluated
twice monthly from Dec. 6 through March 21 in the
fall study and from June 23 through Sept. 29. in the
summer study. The outer four plants on each side of
the test plants were used as guard rows. Plants were
rated by the same individual using a scale of 1-5 (see
tables for definition of scale). Flowering plants were
rated primarily on their floral displays, while size,
shape, and freedom from insect or disease blemishes
were also considered. Display was considered to be
the size and color of the leaves.

FALL RESULTS

None of the 98 pansy cultivars were spectacular,
although several performed respectably. 'Jewel Light
Blue' performed better than other pansy cultivars
tested. Yellow
cultivars in
general per-
formed better
than most other
pansy colors;
orange culti-
vars were sec-
ond most
showy. Table 1
illustrates the
five highest-
rated cultivars
at the peak
level compared

TABLE 1. FIVE HIGHEST- AND :

‘ Flve hlgh st rated cultlvars .
Jewel Light Blue (T) oo ... 4.6

Rally Orange (P)
Fama See Me (B) ......

Accord Clear Yellow (G)
Jewel Yellow (T)

k , Pan Amerlcan (P){

to the lowest-
rated entries.
'Fama See Me'
and 'Accord
Yellow' were
the two top-
performing
yellow culti-
vars (Table 2).
Many of the

Sakata (), and Sluls_

2Scale: 0 = - dea plant 1= small dlsplay'
of fohage with no flowers present; 2 =
adequate amount of foliage with no flow-
ers or few buds showmg, 3= adequate
to large amount of follage and a rela-
‘itlvely small ﬂoral dlsplay, ‘—«sufflclent‘
i lay to be attractive

cape; = superior floral
dlsplay and suff101ent fohage display.
Ratings Were made in whole number
units. ' , o
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TABLE 2. Two HIGHEST-RATED PAnsy CULTIVARS
WITHIN ] ACH COLOR CLASSIFICATION
~ Peak Ratmg Ranking :

Jewel Light Blue (T) 1
Fama Silver Blue (B,); . 11
JewelVthe(T) ...... Lo 0 41
~Un1versal Whlte (G) ........................ - 2. 55
Jewel Purple Face Ty 18
Clear Sky Purple (S&G) 24
Accord Rose Blotch (G) 7
Regal Rose w/Blotch (S) =51
Umversal Red (G) 12
Imperral Wrne Fashion (T) i 17
'Rally Orange (P) 2
Watercolor Melange , 6
Fama See Me (B) ..ooooooo.... 3.
Accord Clear Yellow (G) 4
Imperial Antique Shades (T) 22
Accord Mix (G) 33
'Seed sources Benary (B), Clause (C), Goldsmith (G), Pan
' American (P), American Takii (T), Sakata (S), and Sluis and
Groot (S&G).
2Scale: 0 = dead plant 1 = small display of foliage w1th no
flowers present; 2 = adequate amount of foliage with no flow-
ers or few buds showmg, 3 = adequate to large amount of foli-
age and a relatively small ﬂoral drsplay, - = sufficient fol;age
and floral display to be attractive in the landscape; and 5 = su-
perior floral display and sufficient foliage display. Ratings were
‘made in whole number units.

white cultivars had lower ratings than the other col-
ors. Of 21 yellow cultivars, 10 were among the 25
highest rated cultivars. No white cultivars were among
the top 25. Conversely, 10 of the 13 white cultivars
observed were among the 25 lowest rated entries.

All of the ornamental kale entries performed gen-
erally well. 'Red Chidori' was particularly notable.
'White Kamome' was well established by Jan. 17. Other
cultivars made a respectable showing with regard to
peak rating on March 21. Within each variety, plants
were strikingly uniform in size and color. As of the
termination of the test, none of the kale cultivars had
bolted.

'Princess White,' 'Pink,' and 'Purple' were the ear-
liest of the dianthus cultivars to show significant de-
velopment. Foliage was fairly uniform and healthy in
appearance. These cultivars exhibited good develop-
ment of foliage and floral display particularly by late
March. While slower to develop in midwinter, 'Prin-

TABLE 3. FINAL HEIGHT AND WIDTH MEASUREMENTS AND
SEASON-LONG AVERAGE RATING OF PLANTS
~IN THE 1994 SUMMER TRIAL GARDEN

Plant (source)! , ;Heig’ht'2 Rating®

Celosia argentea plumosa

Impatiens

Impatiens Blitz 2000 Rose (S&G) .
Impatiens Tiara Rose (C) ..............
JImpatiens Accent Salmon (G).........

Achillea Summer Pastels (AAS)

Ageratum Blue Blanket (S&G)...
Canna Troprcal Rose (AAS) ...
Celosia Pink Candle (T) .......
Celosia Castle Pink (AAS)
Celosia Castle Scarlet (T) .
Celosia Castle Yellow (T).
Celosia New Look (V) .......

b2
93

Miss Nippon Mixture (B).......... S Soee 0
Celosia argentea plumosa :

Miss Nippon Scarlet (B) ....c..cooeiiivniiiniins
Coleus Vaughan’s Rainbow Mix (V)..........
Gaillardia pulchella Red Plume (S&G)
Gazania splendens Talent Gold (B) ...
Gazania splendens Talent Mix (B).
Gomphrena Rainbow Orange (V)
Heliotrope Mini Marine (V)............ e
Impatiens Impulse Lilac Blue (S&G) ........ :

Blitz 2000 Formula er (S&G)
Impatiens Tango (AAS) ..............
Impatiens Blitz 2000 Pink (S&G
Impatiens Impulse Carmine (S&G)
Impatiens Accent Rose (G) .........
Impatiens Impulse Rose (S&G) ..

Impatiens Blitz 2000 Salmon (S&G) .......... 81
Impatlens :

- Impulse Salmon Orange (S&G)
Impatiens Impulse Salmon (S&G) ....
Impatiens Impulse Salmon Rose (S&G)

Impatiens Accent Violet Star (G)... .18
Impatiens Impulse Violet (S&G) 77
Impatiens Accent Violet (G)........... .72
Impatiens Blitz 2000 Violet (S&G) .. . 81

WO oL WWLNY RoLRRLWUNL S L o cobuooo

Impatiens Impulse Bright Eye (S&G)......... 70
Lavender Lady (AAS) ...ccooviviiiiivniniiinnn 0
Lobelia erinus compacta : ‘
Blue Moon (S&G) .....covvvniiinininnisieniniinns 0 1

Melampodium paludosum

Medallion (S&G) ...... gilan ARRe e
Nierembergia Mont Blanc (AAS)
Marigold Inca Gold (G) ........
Marigold Janie Flame (G) ....
Petunia Butter Cream Carpet (PA)....
Petunia Celebrity Chiffon Morn (AAS) .....
Petunia Madness Rose (BA) ...........c..
Petunia Primetime Salmon Morn (G)
Petunia Primetime Burgundy (G) .
Petunia Ultra Scarlet (G) .........
Petunia Purple Wave (PA) ..
Petunia Primetime Pink ~(G)
Petunia Primetime Mixture (G) ..
Petun1a Prrmetrme Lavender (G) i

PRLLWRRWNN-WORE N ORPRAARARARALE ARARARRARLELE AoRO-LLL D LLRNRWD

lobuuuawooxivuobL

l(AAS) All- Amerrca Selectrons T Amerrcan Takii, (B) Benary,
(BA) Ball, (C) Clause, (G) Goldsmrth (PA) Pan Amer1can (SA)
Sakata, (SN) Sandhill Nursery, (S&G) Sluis & Groot, (V)
Vaughn, (W) Waller, (WR) Wrrght 'S, .

*Height is in centimeters; 10 cm = approxunately four 1nches
*Rating: 0 = dead plant; 1 = small display of foliage with no
flowers present; 2 = adequate amount of foliage with no flow-
ers or few buds showing; 3 = adequate to large amount of foli-
age and a relatwely small floral display; 4 = sufficient fohage
and floral display to be attractive in the landscape and 5 = su-
perior floral display and sufficient folrage display. Ratings were
made in whole number units. Ratings in this table reflect the
plants average performance throughout the season
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cess Crimson,' 'Telstar Mixture,' and 'First Love' came

on strong in late February and early March to yield an

adequate to attractive foliar and floral display.
SUMMER RESULTS

The few cultivars that received a 4 rating or bet-
ter in full sun deserve consideration for use in Ala-
bama gardens (Table 3). Salvia coccinea 'Lady in Red'
was the top ranked of these cultivars, earning an aver-
age rating of 4.5. Other top performers included
Gomphrena 'Rainbow Orange,' Melampodium '‘Medal-
lion," Verbena speciosa 'Imagination," and Zinnea
linearis 'Classic.' Overall, vincas also did well, espe-
cially 'Rose Cooler' and 'Pretty in Rose.'

Although none of the 78 petunia cultivars per-
formed as well as these top-rated plants, several did
earn respectable ratings. 'Primetime Pink' and 'Purple
Wave' were the two best petunias in the trial. Others
in the Primetime series also performed well, includ-
ing the best salmon cultivar, 'Primetime Salmon Morn';
best lavender, 'Primetime Lavender'; and best mix,
'Primetime Mix.' 'Ultra Scarlet' tied 'Primetime Bur-
gundy' for the best red. 'Madness Rose' was the best
of the rose cultivars, while 'Ultra Blue Vein' was the
best blue. None of the white petunias performed well;
even the best, 'Butter Cream Carpet,' had mediocre
foliage and poor floral development. Also, the All-
America Selections Winner 'Celebrity Chiffon Morn'
had only an average rating of 2.6 in this trial.

Of the 30 marigold cultivars evaluated, the best
African marigold was 'Inca Gold.' The best French
marigold was 'Janie Flame.'

All 63 impatiens cultivars performed well under
60% shade. Most received a season-long average rat-
ing of 4 or higher. The Impulse series had more colors
that performed well than any other series, including
the top lavender impatiens, Tmpulse Lilac Blue.' The
best white cultivar was 'Blitz 2000 White'; best mix,
'Blitz 2000 Formula Mix'; best orange, 'Tango'; best
pink, 'Blitz 2000 Pink'; and best red, 'Impulse Car-
mine.' 'Blitz 2000 Rose Star,' 'Accent Rose,’ Tmpulse
Rose," and 'Tiara Rose' were all equally superior among
rose-colored impatiens. All violet- and salmon-colored
impatiens were among the highest rated plants in the
test.

- TABLE 3 (CONTINUED). FINAL HEIGHT AND WIDTH
MEASUREMENTS AND SEASON-LONG AVERAGE RATING OF
- PranTts IN THE 1994 SUMMER TRIAL GARDEN

Plant (source)l Height? Rating?

‘Salvia Maestro (V)...

‘Rudbeckia hirta Toto (B) .....cccovevnineiie

 Sunflower Sonja (B) .
‘Verbena Amour Mixture (G)

Verbena hybrida
| Verbena hybrida Novalis M1x (B)

Zinnia Scarlet Splendor (AAS) ...
 Zinnia Short Stuff Deep Red (BA) k

: nn1a White Star (V).

o
Q

Petunia Ultra Blue Vein (G)............
Salvia farinacea Renaissance (S&G) ..
Salvia coccinea Lady In Red (AAS) ...
Salvia Cover Girl (B) ..oovvvvvrenans
Salvia Fuego (S&G) ...
Salvia Bonfire Elite (V)
Salvia Rambo (V) ........
Salvia Grenadier (V)

Salvia Hot Stuff Red ).
Salvia Hot Stuff Rose (V) ..
Salvia Hot Stuff Salmon (V)
Salvia Hot Stuff Violet (V) ...
Salvia Hot Stuff White (V)

‘Rudbeckia hirta Indian Summer (AAS) .
Rudbeckia Becky Mix (T) ....cc........
Sunflower Sunrich Lemon (T) .............

Verbena Valentine Light Blue (BA)
Verbena Exp. Lit. Pink (BA) ........
Verbena Royal Valentine (BA) . i
Verbena Peaches & Cream (AAS) .....c.c....... :

O ENEOO-WONWNIWE WSS S A S

S N T S T S e R0 o - I G SR i

‘Novalis Deep Blue With Eye (B)....

e

Verbena hybrida
Romance Formula Mix (S&G)
Verbena hybrida
- Novalis Rosyred W1th Eye (B)
Verbena ‘hybrida : -
Novalis Rose With Eye (B) ........ i 0
Verbena hybrida L e
Novahs Brilliant Rose (B) Mt )
'Verbena hybrida : Lo
- Novalis Bright Scarlet (B) ..............
‘Verbena hybr1da Novalis Whlte (B)
‘Verbena X specmsa Imagmanon (AAS)
P AAS).

S oo
—_

o
= )
W

Pa 'flca Punch (W)
mﬁca Polka Dot (W) ..

Vinca Rose Cooler (PA) .
a Pretty In Rose (AAS
innia Dreamland Mix (T) ...
! ,nnla Peter Pan Mixture (G)
innia Short Stuff Mixture (G)

Zinnia Short Stuff Gold (BA) ...

ia Short Stuff White (BA) .
nnia Short Stuff Coral (B

Zi’nxi,.a Lmeams Class1c (V)

Z
7
Zi
Zi
Zinnia Short Stuff Scarlet (BA) ..
Zi
Zin
Z
Z
7z

innia Short Stuff Orange (BA)

|APpwed oI R RPOLOLLO LR~ =
I NN IONTIWWANIN00AN AN O —

\merican .Tayki:i,f (B) Benary,
PA) Pan Amerlcan (SA)

W) Waller (WR) anht S
2Height is in centimeters. !

Rating: 1 = small foliar d1splay, no flowers; 2 = adequate fohage
owers or few buds, 3 = adequate to:large -amount of foliage, |
sme disp ent foliage and floral dis-

. 1€
p ay, and 5 = superlor ﬂoral dlsplay and sufﬁc:lent foliage display.
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National Bedding Plant Production Increasing

BrIDGET K. BEHE AND CATHERINE M. WALKER

Nationally, the bedding plant market has been ex-
panding over the last 20 years with increases more evi-
dent in production units rather than prices. The objec-
tive of this study was to quantify changes in produc-
tion units and prices from 1993 to 1994 for both an-
nual and perennial plants.

Plant producers were asked to compare the 1993
and 1994 seasons in terms of numbers grown, prices,
and total sales. A large majority reported increases in
gross sales for 1994, and half of those who reported
increases had growth of more than 6%. However,
prices changed less than 1% for most producers over
the last five years. Since sales increased more than
prices, producers experienced an increase in units sold.

METHODS

Questionnaires were mailed to members of the
Professional Plant Growers Association in 1993 and

1994. This organization had approximately 1,400
members in 1993; 1,169 in 1994. Twenty-two percent
of the members participated in the study each year.

Members from 41 states and four Canadian prov-
inces responded. The greatest number of responses
came from Michigan (49), which accounted for 19%
of the total. Respondents from several states in the
Northeast accounted for 38% of the total: Michigan,
Ohio, New York, and Pennsylvania.

RESULTS

Eighty percent of the members surveyed experi-
enced an increase in gross sales, while 9% reported a
decrease. Eleven percent reported that their gross sales
had changed less than 1%. Thirty-one percent reported
a 1-5% increase in gross sales, 24% reported a 6-10%
increase, and 25% reported an increase of more than
10%. Four percent of members reported a decrease of
1-5% in gross sales, 3%

indicated a decrease of
6-10%, and 2% indi-
cated a decrease of

n  Own Bought

scedlings’ plugs®  plugs®

more than 10%.

. 35 40 55
40 41 19 Small changes in
o ‘1% - gé . }é flat and pack prices
o3 A 95 were made from 1993
- 43 24 | {01994, Forty-four per-

40 41 19

a L o cent of the respondents
. 3 40 changed prices by less
. %g : 3% than 1%. Forty-nine
14 26 percent of the respon-
. %g 1(1) L dents raised prices,
s e while 7% of the respon-
4 36 dents lowered prices.
o i? . Forty-one percent of re-
40 spondents raised prices
‘i,i(l) L 1-5%, 6% raised prices
3 6-10%, and 2% raised
40 prices more than 10%.
. gé Six percent of respon-
A dents lowered prices 1-
s gg ‘ 5%, 1% lowered prices
B s 6-10%, and 0.4% low-

ered prices more than
10%. These price
changes were very
similar to changes made
from 1992 to 1993.

bbor, 2 k=‘félki;1',7“3 - ‘g:d(‘);d,‘

emselves or from plugs
ow the percentage of growers
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Solid increases were reported in the number of
units (flats and packs) marketed in 1994, with 39% of
the participants reporting increases of 6% or more.
Seventy percent of the respondents sold more units,
while only 10% sold fewer flats and packs. Twenty
percent of the growers sold the same number of units
as in 1993 (+/- 1%). A greater percentage of firms in-
creased marketing more than 10% than were predicted
in 1993. Thirty-two percent of respondents increased
units sold 1-5% (30% projected increases in 1993);
23% increased units sold 6-10% (15% projected in-
creases in 1993); and 16% increased units sold more
than 10% (11% projected increases in 1993). Six per-
cent of respondents decreased units sold 1-5%, 3%
decreased units sold 6-10%, and 0.4% decreased units
sold more than 10%.

In order to determine some specifics in produc-
tion and marketing of annuals, respondents were asked
a series of questions pertaining to individual crops
(Table 1). Nearly all respondents reported marketing
several types of annuals. Plants marketed by the great-
est percentage of respondents were impatiens, petu-
nia, begonia, dusty miller, and marigold. Plants mar-
keted by the fewest respondents were phlox, browallia,
and seed geranium. Nearly half of all respondents re-
ported growing each annual species listed.

Members also were asked to rate sales trends for
each of the annuals. The average rating was highest
for impatiens. Other annuals rated as having good or
better sales trends were alyssum, begonia, dianthus,
geranium from cutting, New Guinea impatiens, lobe-
lia, pansies, petunia, and tomato. Sales trends for pe-
rennials as a whole were rated as slightly better than
good. Four substantial changes over the 1993 season
were noted in 1994. First, 30% of respondents rated
dianthus sales as excellent in 1994, as compared to
25% in 1993. Second, only 63% rated impatiens sales
as excellent in 1994, down from 71% in 1993. Third,
pansy sales appeared to be improving; 55% of respon-
dents rated their sales as excellent in 1994, compared
to 45% in 1993. Fourth, 34% rated vinca sales excel-
lent in 1994, compared to 24% in 1993.

Some annual plants accounted for a large amount
of the average respondent’s crop. Impatiens and cut-
ting geraniums were leaders, accounting for an aver-
age 15% of the crop.

Significant percentages of respondents used their
own plugs or seedlings to produce alyssum, aster,
dahlia, marigold, zinnia, cabbage, pepper, and tomato.
However, more than 40% of respondents reported
propagating begonia, perennials, New Guinea impa-
tiens, marigold, pansy, verbena, cabbage, and peppers
from purchased plants or plugs.

TABLE 2. OVERVIEW OF THE MARKET
FOR PERENNIALS IN 1994

Crop ~ Pct. growers Avg. Pct. rating  Pct. of
- ~ selling crop grade! excellent® total sales
‘Achillea.....coc........ 48 24 . 12 27
Aquilegia ..c......... 48 2.8 57 3.8
Chrysanthemum ..... 48 3.0 34 12.0
Dianthus................ 3.0 33 4.7
Hemerocallis .. 29 .34 5
Hosta... .. a0 50 8.0
Orn: Grasses 22 18 20
27 s 438
25 19 4.0
25 16 23

!Survey respondents used a scale of 1-4 to rate the market for
each plant; 1 = poor, 2 = fair, 3 = good, and 4 = excellent.
2The percentage of respondents who rated the sales trend of each
cropasad. ) :

Perennial plant sales were as strong as annual plant
sales in 1994 with an estimated 5.3% growth in the
numbers of units produced. Seventy-four percent of
respondents reported an increase in 1994 perennial
sales, while only 11% experienced a decrease. Six-
teen percent had a change in sales of less than 1%.
Twenty-three percent of respondents had an increase
of 1-5%, 23% had an increase of 6-10%, and 28% had
an increase of more than 10%. Four percent of respon-
dents had a decrease of 1-5%, 3% had a decrease of 5-
10%, and 3% had a decrease of more than 10%. Pe-
rennial plant sales continue to grow significantly as
more participants reported increases of 10% or more.

Perennial sales accounted for an average 15.3%
of the total crop. They had a very good overall rating
in terms of the future sales outlook. Twenty-three per-
cent of the study’s participants did not market peren-
nial plants. On the average, a higher percentage of
1994’s respondents marketed perennials.

The mix of perennial species produced by com-
mercial growers is relatively large (Table 2). This is
reflected in the low percentage of sales accounted for
by any one perennial type. Chrysanthemum accounted
for the largest percentage of the average of any
producer’s perennial crop, followed by hosta, hemero-
callis, phlox, and dianthus.

Fifty percent of the respondents rated hosta as hav-
ing excellent sales in 1994. This was up from 37% in
1993. Significant improvement was also seen in sales
of dianthus; 33% of respondents reported excellent
sales in 1994, compared to 23% in 1993. Hemerocal-
lis sales were slightly better in 1994, but sales of
primula and salvia decreased to some extent. Increases
were planned for individual types of perennials in
1995, although no one perennial was due to be in-
creased more than 12%.
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Consumer Preferences for Geranium Flower Color,
Leaf Variegation, and Price

BrIDGET K. BEHE AND ROBERT G. NELSON

Previous research highlighted a strong preference

for red flowers among many customers, but there is

no information on preferences for leaf type. An AAES
study was conducted to determine consumer prefer-
ences for geranium flower color, leaf variegation, and
price.

There were differences in consumer preferences
for these factors in geraniums. However, flower color
was the most important factor, comprising nearly half
of the purchase decision for all gender and age groups.
As one might expect, consumers preferred lower
prices. Leaf variegation had little effect on the pur-
chase decision.

METHODS

Five flower colors were used: red, pink, white,
coral, and lavender. Variegation is a band or stripe on
the leaf; it can be dark or white. Three leaf patterns
were used: plain green leaf (no zone), green leaf with
white zone, and green leaf with dark zone. Prices var-
ied from $1.39 to $2.79 in increments of 20 cents.
Researchers developed composite photographs to rep-
resent each of the 25 possible combinations of these
factors. Consumers shopping at two Montgomery gar-
den centers were asked to rate each photograph. The
rating scale was from 1 (not likely to buy) to 10 (likely
to buy). “Conjoint analysis” allowed simultaneous de-
termination of the importance of each factor and se-
lection of the most preferred product.

Of the 204 respondents, 79% were female, and
21% were male. The mean age was 48 years, and the
median household income was $50,000 to $54,999.
Thirty percent had completed some high school, 48%
had completed college, and 22% had completed ad-
vanced degrees.

RESULTS

Conjoint analysis was used to determine the high-
est- and lowest-rated plants (Table 1). 'Danielle," a lav-
ender geranium with green leaves surrounded by a
white zone, priced at $1.39, was most preferred.
'Snow White,' a white flower with plain green leaves,
priced at $2.39, was least preferred. Contrary to pre-
vious studies, red geraniums were not most prgferred.

Conjoint analysis also revealed the relative im-
portance of each factor when consumers were making
purchase decisions (Table 2). For the sample as a

whole, flower color was most important, followed by
price. Leaf variegation was relatively unimportant in
the purchase decision. For men, flower color and leaf
variegation were more important in the purchase de-
cision than for women. Retail price was more impor-
tant to women. Consumers older than 60 used flower
color and leaf variegation more than the group overall
in making their decisions.

Since flower color was found to be such a major
factor in purchase decisions, plant breeders and mar-
keters should focus more on developing and selling
different colors of geraniums rather than different leaf
variegation patterns.

TABLE 1. THREE HIGHEST- AND
LowesT-RATED GERANIUMS

Rating Blowet! .\ -« . = Teaf . . . Price
- Highest-rated
6562 Lo Lavender =~ Var® $1.39¢
39 Dark Red None $1.39
6300 Lavender None $1.59
Lowest-rated |
' Nonme $2.39
- None $2.79
None $2.39

Warieties: lavender = Danielle; dark red = Flame; Pink = Mrs.
; Parker and white = Show Whlte Other ﬂower colors were coral
and red.

2Average rating on a scale from 1 (deflmtely would not buy
this plant) to 10 (definitely would buy this plant).

3Leaf variegation was none (none), green leaf with white zone
(var), or green leaf with dark zone (zone).

“Prices were: $1.39, $1.59, $1.79, $1.99, $2 39, or $2 79

TaBLE 2. RELATIVE IMPORTANCE
OF FLOWER CoLoRr, LEAF VARIEGATION,
AND PRICE TO CONSUMERS Lo

Group
Overall (191) ...
Male (35) ........ .
Female (140) .

pur ¢
number of respondents is shown m;parentheses
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INSECT, DISEASE,
AND WEED CONTROL

Crapemyrtle Cultivars Resistant to Powdery Mildew

AvustIN K. HAGAN, GARY J. KEEVER, CHARLES H. GILLIAM, AND J. DAVID WILLIAMS

Powdery mildew, which is caused by Erysiphe
lagerstroemiae, is a common and sometimes damag-
ing disease of crapemyrtle. Although severe mildew
infections have little visible impact on tree vigor, the
off-color, distorted foliage on heavily diseased
crapemyrtle detracts from this tree’s ornamental value.
Powdery mildew often is most noticeable on the “seed-
ling” or volunteer crapemyrtles, which are found in
the landscapes of many older Alabama homes.

Establishment of mildew-resistant crapemyrtle
cultivars has been recommended for years as an alter-
native to costly, time-consuming, and sometimes in-
effective fungicide spray programs. In 1994, the se-
verity of powdery mildew was evaluated in a field
planting of crapemyrtle. Of the 45 crapemyrtle culti-
vars evaluated, the majority demonstrated good to
excellent resistance to powdery mildew.

METHODS

Bare-root crapemyrtle (Lagerstroemia spp.) was
planted March 3, 1993, into a Marvyn loamy sand soil
on 20-foot centers in rows spaced 25 feet apart. Plant-
ing holes were dug to a depth of 24 inches. A trickle
irrigation system was installed shortly after tree es-
tablishment. Trees were grown in full sun and irri-
gated as needed. Each tree was topdressed with 3.2
ounces of fertilizer (13-13-13) on May 26 and June
24, 1994. Weeds around the base of each tree were
controlled with a weed trimmer and applications of
Roundup. Alleys between rows were periodically
mowed. Disease severity was rated on Aug. 4, 1994.

RESULTS

The highest disease ratings were noted on the cul-
tivar Gray’s Red. Extensive powdery mildew devel-
opment also was observed on the cultivars Orbin’s
Adkin, Carolina Beauty, PI6789220 White, Byers
Wonderful White, and Potomac. Light colonization
and distortion of the leaves was seen on an additional
22 cultivars. However, 17 cultivars were entirely free
of powdery mildew symptoms.

REACTION OF CRAPEMYRTLE CULTIVARS
. 7o POWDERY MILDEW

Yuma .o,

Cultivar Disease rating!
Gray’s Red.... RS Ee SR (e 2.3
Orbin’s AdKin ..o ..1.8
‘Carolina Beauty .........ccoooveiiviiiinnnnns i L
P16789220 White... ; L
Byers Wonderful White ....cc..c.ccoviinnininciniiciniiniennns 1.6
Potomac i LR R 1.5
Zuni..ool : 0.9
Country Red ...ccccocoevvincicirisicnninninn. ..0.9
‘Hardy Lavender ..0.6
Pecos ........ oo G 0.6
Seminole .....cc.ccooevvnane W L RN ..0.6
Raspberry Sundae. ..0.5

William Toovey ....

Majestic Beauty ....
Caddo .....ccvveeuceae ..0.3
Natchez ....covvvinininnne ..0.3

Velma’s Royal Delight ...t
Glendora White.......cocccenene :

Powhatan
Regal Red
Wichita
Centennial Spirit
Basham’s Party Pink ......cccconnneee.
Cherokee......
Hopi...cooovune
Near East
Catawba ......

Sooocooco0000D
O ek e s DD WD WO LYW W

Choctaw ..

Sioux ....... ..0.0
Apalachee ..0.0
Tuscarora .... 0.0
Acoma ......... ..0.0
Muskogee ..0.0
Miami oiisinmiaiin i i 0.0
Peppermint Lace ......cccccovviiininieiiiniiicinieiinnineins 0.0
Comanche AR ARSI ] ..0.0
Baftasy il s i 0.0
Osage. i s dleaisniiinii s ..0.0
Biloxi ...coveeae ...0.0
Sarah’s Favorite ..0.0
Lipan .o ..0.0
PI6789713 ..

Tuskegee i innaniinining

Tonto ..... Giridine

!Scale of 0-4, withVO = no disease; l'= 1-25% of the leaves

damaged or extensively colonized by the powdery mildew fun-
gus; 2 = 25-50%; 3 = 50-75%; and 4 = 75-100%.
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Application of Pesticides and Pesticide Combinations for
Control of Liriope Scale on Container-Grown Liriope

WiLLiam H. REyNoLps, MicHAEL L. WiLLiams, AND GREGORY S. HODGES

Liriope scale in-
sects, among the most
frequently encoun-
tered pests of commer-
cially grown liriope,
ophiopogon (mondo),
rhodea, and related
turf plants, reduce the
health and vigor of in-
fested plants by suck-
ing out plant juices.
An AAES study
showed that several
pesticides provide ex-
cellent control of these
insects.

The scale cover is
tan to brown, oyster-
shaped and one to two
millimeters long. Only
the immature scale is

Figure 1. These container-grown liriope plants show mild chlorosis and foliar die back
caused by moderate infestation of liriope scale.

mobile; once settled on the foliage, it remains attached
for the remainder of its life. Scale insects often go
unnoticed until populations have reached high levels,
at which time the chlorotic spotting produced by feed-
ing becomes evident. Although liriope plants in out-
door plantings may become infested, container-grown
plants are at greatest risk. When infestations become

CONTROL OF LIRIOPE SCALE ON
CONTAINER-GROWN LIRIOPE

Treatment' Rate’ No. living insects®
7 DAT* 28 DAT 56 DAT
Orthene 0.05 g/pot 2:45 ] 0.50
Orthene 0.10 g/pot 315 2.00 0.00
Orthene 0.20 g/pot 1.25 0.75 0.00
Orthene 15G ........... 0.30 g/pot 0.75 0.00  0.00
Sunspray 6E............ 2 gal./100 gal. 0.50 0.00 0.00
Cyson 2B .. 0000 0.5 1b./100 gal. 1.50- 0.00 ' 0.00
Merit 2.5% G .......... 0.025 g/pot 1.75 0.50  0.00
Cottral s -- 9.75 8.50 5.00

"Treatments were applied Aug. 30, 1993. Granular material were
scattered on the soil surface; Cygon 2E and Sunspray 6E ap-
plied as foliar sprays to runoff.

’Rate of active ingredient used in each treatment.

*Mean number of living insects per four blades.

‘DAT = days after treatment.

heavy on containerized plants, rapid decline in plant
health and death may result.
METHODS

In 1993, seven pesticides were evaluated for con-
trol of liriope scale (Pinnaspis caricis) on container-
ized liriope, Liriope
Thirty-two
scale-infested liriope
plants in trade gallon
containers were se-
lected for treatment.
Pesticide tests were ini-
tiated Aug. 30, 1993,
using both foliar sprays
and granular materials.

spicata.

Foliar sprays were ap-
plied to runoff using
hand-held compressed
air sprayers. Care was
taken to thoroughly wet
all plant surfaces. After
treatment, all sprayed
plants were allowed to
air dry. Granular mate-
rials were sprinkled di-

Figure 2. Characteristic
chlorotic spotting caused by
feeding of liriope scale.
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Figure 3. Scale cover of adult female insect on leaf.

rectly on the soil surface. Plants were placed under an
overhead sprinkler system within a shadehouse at the
Auburn University Pesticide Research Facility. Plants
were then watered for one hour. After the initial wa-
tering, plants were watered as needed.
RESULTS

Several pesticides evaluated in this test provided
excellent control, offering growers new materials to
be used to combat scale insect infestations. After 56
days, 100% control of liriope scale was obtained from
the following pesticides: Orthene 15G at rates greater
than 0.05 gram of active ingredient per pot, Sunspray

6E, Cygon 2E, and Merit 2.5% G (see table). Of the
seven pesticides tested in 1993, only plants treated with
Orthene 15G at the 0.05-gram per pot rate had living
insects after 56 days. Phytotoxicity was not observed
in any of the treatments. Early recognition of infesta-
tions coupled with pesticide application may help in
the management of liriope scale.

A i d

3
-

Figure 4. Liriope scale infestations are often overlooked
because of the insects' habit of clustering at the bases of
the leaf sheaths and blade axils.

Managing Boxwood Leafminer in Containerized Boxwood

MicHAEL L. WiLLiams, WiLLiam H. REYNoLDS, AND GREG S. HODGES

The boxwood leafminer, Monarthropalpus buxi
(Laboulbene), is considered by many to be the most
serious insect pest of boxwood, and is found from the
Atlantic to the Pacific wherever boxwood grows. An
AAES study identified several insecticide treatments
to control the leafminer.

Eleven cultivars of Buxus sempervirens, as well
as Buxus microphylla and B. harlandi, may become
heavily infested with boxwood leafminer. Dwarf En-
glish boxwood, var. suffruticosa is rarely infested, and
the varieties pendula and argenteo-variegata appear
to be immune to attack.

In Alabama, boxwood leafminer has a single gen-
eration each year, passing the winter as partly grown
larvae in the leaves. In early spring (March-April), the
larvae develop rapidly, pupate within the mine in the
leaf, and emerge as small orange flies. The adult flies
mate and begin laying eggs within two to three hours
after emergence. Eggs hatch in about 19 days, and the
larvae develop slowly until fall when they begin to
increase considerably in size.

The effect of an occasional boxwood leafminer in

=

Figure 1. Boxwood leafminer damage.

a leaf is not significant, but in heavy infestations five
or more larvae may develop in a single leaf. In this
situation, the larval mining activity severely weakens
the plant, making it more susceptible to attack by dis-
ease and winter kill in colder areas.
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METHODS

Six pesticide treatments were evaluated
for control of boxwood leafminer infesting
outdoor, container-grown boxwood. Test ma-
terials were applied Aug. 30, 1993, to two-
foot-tall boxwoods growing in three-gallon
containers. All plants were heavily infested
with boxwood leafminer larvae. Pretreatment
counts of ten leaves averaged 9.7 larvae per
leaf. Granular formulations were scattered
over the soil surface in the container, and
Cygon was applied as a foliar spray using a
hand-held compressed-air sprayer. Care was
taken to cover undersides of leaves with the
Cygon spray. After treatment application, fo-
liar-sprayed plants were allowed to dry, and
all plants were randomized in a block under
an overhead sprinkler system. Plants were then
irrigated for one hour. After the initial irriga-
tion, plants were watered as needed. Efficacy
of materials was determined by dissecting 40
leaves from each treatment and counting the
number of living larvae.

RESULTS

A summary of results is presented in the
table. Excellent reduction of the leafminer
population was obtained at the 56-day post-
treatment period with the higher rates of
Orthene 15G, Merit 2.5% G, and Cygon 2E.
No phytotoxicity was observed with any treat-
ment. The success of the granular pesticides
in controlling boxwood leafminer in container
plants provides another approach to manag-
ing this pest in the nursery or landscape.

ConTrOL OF Boxwoop LEAF MINER
ON CONTAINERIZED BOXwoOD

Treatment' Rate? No. larvae®

7 DAT* 28 DAT 56 DAT
Orthene 193G i LG 05¢g 63.50 65.50 41.00
Orthene 15 G n 10 g 58.25 44.80 34.75
Orthene 15 G ... .20 g 53.50 23.30 5.00
Orthene L5 Gl ..l 30¢g 45.00 10.50 0
Merit 2.99%.G i i .04 g 59.25 10.00 0
Cygon 2E % 49.00 8.30 0
Contrlllil i i 5 - 70.50 64.80 74.50

foliar spray.

ingredient per 100 gallons of water.

ments evaluated Sept. 6, Sept. 27, and Oct. 25, 1993.
‘DAT = days after treatment.

'Treatments were applied Aug. 30, 1993; granular materials were
scattered on soil surface in pot, while Cygon was applied as a

’Rate is the amount of active ingredient applied to each pot for
the granular materials. For Cygon, rate is the amount of active

*This is the mean number of living larvae per 10 leaves. Treat-

Figure 2. Adult boxwood leafminer.

Figure 3. Boxwood leafminer larvae.
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Fireblight-Resistant Crabapple Cultivars

AvustiN K. HAGAN, KENNETH M. TiLT , J. DAVID WILLIAMS, AND JAMES R. AKRIDGE

Diseases have greatly limited the
use of flowering crabapple in resi-
dential and commercial landscapes
across the South. In Alabama,
fireblight, cedar-apple rust, and apple
scab are the most prevalent diseases
on flowering crabapple. Use of dis-
ease-resistant cultivars, the preferred
method of controlling these diseases,
greatly simplifies tree maintenance by
virtually eliminating costly and time-
consuming pesticide applications.

As part of the National Crabapple
Evaluation Program, an AAES field
trial was initiated in 1992 to assess
the adaptability of 60 crabapple cul-
tivars to the Deep South. A number
of crabapple cultivars demonstrated
moderate to excellent resistance to
fireblight.

METHODS

Bare-root crabapples (Malus
spp.) were planted in May 1992 on
18-foot centers in a Benndale (A) fine
sandy loam at the Brewton Experi-
ment Field. Before planting, soil fer-
tility and pH were adjusted accord-
ing to soil test recommendations.
Approximately three pounds fertilizer
(5-10-15) were evenly distributed
annually around the base of each tree.
The trees were not irrigated. Weeds
were controlled with directed appli-
cations of recommended rates of a
tank-mix of Gallery + Surflan or
Roundup herbicide. Visual ratings of
disease ratings were made on May 28,
1993, and May 24, 1994.

RESULTS

In 1993 and 1994, fireblight out-
breaks were noted in the flowering
crabapples. Each year, extensive blos-
som blight, dieback of numerous
shoots, and canker development on
the limbs was observed on the most
heavily damaged cultivars.

Only a single crabapple selection,
M. baccata Jackii, was free both years
of fireblight symptoms. Over that
same time period, very minor and un-
obtrusive fireblight damage was
noted on the cultivars Coral Burst,
Pink Princess, Spring Snow Dwarf,
Jewelberry, Robinson Dwarf, Adams
Dwarf, Radiant, Velvet Pillars,
Adams, Pink Spires, and Dolgo. An
additional 17 crabapple cultivars suf-
fered moderate and unsightly damage
in 1993, but disease severity in 1994
was lighter. Extensive fireblight-in-
cited shoot and limb dieback consis-
tently occurred on the cultivars Mary
Potter, Sentinel, Siani Fire, Snowdrift
Dwarf, Silver Moon, Snowdrift,
Golden Raindrops, Klehm’s Imperial
Bechtel, Brandywine, and Hopa.

In 1994, observations were made
on the severity of other diseases.
Symptoms of apple scab appeared on
the leaves of five crabapple cultivars.
Significant disease development oc-
curred only on the cultivars Radiant
and Eleya. The occurrence of cedar
rust disease was limited to light fruit
infections on a few scattered trees.
The leaf spot phase of cedar apple rust
was not observed, nor was powdery
mildew.

Thirteen cultivars of flowering
crabapple with good fireblight resis-
tance have been identified. Of these
fireblight-resistant cultivars, only Ra-
diant was damaged by apple scab, a
disease most likely to occur on trees
in the northern third of Alabama.
With the exception of Radiant, the
fireblight-resistant cultivars would be
the best choices for use in Alabama
landscapes. Shoot blight and limb die-
back was so extensive on 17
crabapple cultivars that they cannot
be recommended for use in Alabama
landscapes.

FIREBLIGHT SEVERITY ON
- CraBAPPLE, 1993-1994

Sevé;rity1

Cultivar
| 93 94

Mary Potter.............c...... 2,
Red Jade Dwarf
Purple Prince.....
Sentinel ..........
Siani Fire ........
Snowdrift Dwarf ..
Indian Magic ........ o
Professor Sprenger .......
Silver Moon......
Snowdrift ..

Doublooms
Golden Raindrops
Red Jade............
Ormiston Roy ...

Klehm’s Imperial .
Bechtel Profusion
Sugar Tyme ..
Floribunda .

Candied Apple .
Winter Gold..
Brandywine ..
Hopa. ...........
Royalty Dwarf o
Tea ...
Red Baron ..
Red Jewel.
Baskatong

Red Splen lor f
;Strawberry Parfalt "
Beverly .o
Donald Wyman
Floribunda Dwarf

Indian Summer
David ........
‘Bob \

Ji ewelberry
Spring Snow
Pink Pnncess

9@99?9999@p9¢¢99Hr¢9pp?@?@ﬁpppr¢r&999@@?9&99@99&&?@??&&&99w
O~ NOOOWO—R O~ DR UNOALWUNRE — = =S RO ONRHRS, R, WR,ONOFRNOXR—~,WOWORORNOIOATTXN

1e
—

Y]
ew branch tips showmg
numerous brach tips
y ptoms few major
branche nfected; 3 = ¢

cand 4 = major poruon of
tree was damaged or the tree died.
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Evaluation of Selected Herbicides
on Field-Grown Woody Plants

JESSE A. REEDER, CHARLES H. GiLLiaM, KEviN R. KEEL, GLENN R. WEHTJE, Davip B. SoutH, PATRICK PACE, AND GARY J. KEEVER

A greater diversity of difficult-to-control broad-
leaf weeds, along with crop sensitivity to herbicides,
make weed control more of a problem in field-grown
nursery crops than in container production. For many
years, the most common and widely used broadleaf-
active herbicides for field-grown plants were Goal
(oxyfluorfen) and Princep (simazine), both of which
can injure some landscape species.

Recently, Predict (norflurazon) and Pendulum
(pendimethalin) were registered for use in field-grown
nursery crops. Previously, Predict use was limited to
cotton, cranberries, and various fruit and nut trees.
Pendimethalin has been available for use in container
nursery crops for several years as Southern Weedgrass
Control, a granular formulation. However, Pendulum
is a water dispersible granule.

An AAES test showed that Pendulum is harmless
to field-grown woody plants and provides adequate
weed control in field-grown nursery crops. Predict
provided almost total weed control but

Gallery, Goal, or Princep. Herbicides were applied on
April 17 and July 22, 1991, and March 17 and June
23, 1992. Weeded and nonweeded control plots were
maintained. The test area was overseeded with
sicklepod and goosegrass. The test area contained an
erratic population of yellow nutsedge. Consequently,
the entire area was treated with Pennant (metolachlor)
7.8E before application of the other treatments to sup-
press yellow nutsedge as a confounding variable.
RESULTS

Crapemyrtle. Injury following the first applica-
tion in 1991 was caused primarily by Goal. Goal in
combination with other herbicides produced 92% av-
erage injury at 30 days after treatment (DAT) and 86%
at 60 DAT (Table 1). Injury was restricted to new
growth. Crapemytrle was not obviously injured by
Goal in the second application. There was no
crapemyrtle injury from the first application of Pen-

caused temporary foliar damage. One of the
primary herbicide treatments used in field

ErrEC

TS OF SELECTED HERBI

; HERBICIDES ON INJURY AND GROWTH
FIELD-GROWN 'ACOMA' CR .

! RTLE

production in the Southeast -- Surflan ap-
plied in combination with Princep -- was
among the least effective at controlling
sicklepod in this study.

METHODS
Liners of '"Acoma’ crapemyrtle, 'Chesa-
peake' viburnum, live oak, and 'Mary Nell'
holly were planted on April 12, 1991.

Granular fertilizer, 13N-5P-11K (13-13-

13), was applied preplant at the rate of 52
pounds of nitrogen per acre, and annually
thereafter at 120 pounds per acre. Irrigation
was provided as needed with Chapin twin-
wall VI irrigation hoses containing holes
every foot. Plots were 12x16 feet with plants
spaced 3x3.6 feet. ,

One week after planting, herbicides
were applied with a CO, backpack sprayer
equipped with a 8004 flat fan nozzle at 28
pounds per square inch, in a spray volume
of 20 gallons per acre. Pendulum 60 WDG,
Predict 80 DF, and Surflan 4 AS were ap-
plied alone or in combination with either

nds per acre, whether
e combination
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dulum, Predict, or Surflan. After the first application,
only Predict or Predict combinations caused
crapemyrtle injury. The injury, characterized by
bleaching of the older foliage, dissipated by 90 DAT.
There was no injury in 1992 (data not shown). By
October 1992, all herbicide-treated plants were simi-
lar in size to the hand-weeded plants.

Viburnum. Predict, applied alone and in combi-
nation treatments, caused bleaching of 'Chesapeake'
foliage 30 DAT in 1991 (data not shown). Injury symp-
toms were similar to those observed on crapemyrtle,
and they dissipated by 90 DAT. There was no observed
bleaching from 1992 applications of Predict. Gener-
ally, the Predict-induced injury did not reduce growth
indices, reflecting the temporary nature of this injury.

Live Oak. Maximum herbicide injury occurred
at 30 DAT in 1991 with all herbicide treatments (data
not shown). However, it was difficult to distinguish
between herbicide injury and transplant shock after
field planting. Nonweeded plants experienced 29%
injury at 30 DAT, providing evidence of post-trans-
plant shock. By 90 DAT, plants had generally grown
past injury symptoms or transplant shock. With the
July 1991 application, plant injury was generally great-
est when Predict or Predict combinations were applied.
Predict symptoms were similar to those observed on
crapemyrtle and viburnum. Growth indices of live oak

in all herbicides treatments were similar to the hand-
weeded plants both years.

Mary Nell holly. None of the herbicide treatments
resulted in visible plant injury in excess of 10% (data
not shown). Injury was restricted to Predict. Growth
indices were not influenced by any herbicide treat-
ment.

Weed Control. Control of sicklepod, a major weed
pest in field-grown nursery crops in the Southeast, was
consistently enhanced when Predict was applied (Table
2). In 1992, Predict treatments provided almost total
sicklepod control. Pendulum and Surflan provided
about the same level of weed control after the first
two applications. Thereafter, Pendulum generally pro-
vided greater sicklepod control than Surflan. The rela-
tively poor performance of Surflan + Princep may ex-
plain why sicklepod is often a troublesome weed.

In summary, Pendulum is safe on field-grown
woody plants and provides weed control similar to
existing programs. Predict provided the best weed
control, but it caused foliar injury; however, plants
generally grew past injury symptoms within 60 DAT.
Current registration recommends delaying Predict ap-
plication until one full growing season after planting.
Data from the AAES study support this recommenda-
tion; most Predict-caused injury occurred with the first
application after planting.

‘Treatment!

'Wé:ed fresh Wéight? -

. Pctsicklepod control®
4/17/91% CoT2291 6/23/92 4/17/91 7/22/91  6/23/92
. v aann | e e

Predict ... % % ua R e e g6 4 dd
Predict+Princep .. 90 . 81 . 86 99 90 9. . 71 9 9% 2o 0
Predict+Goal............98 96 91 98 8 90 96 9e 4 g
Predict+Gallery .. 83 83 71 98 90 90 91 93 951 09
Sflan M as s g0 a8 B g i 08 iy
Surflan+Princep . 53 . 33 08 86 38 33 70 45 40 154
‘Surflan+Goal ...... 75 .05 - 48 4 38 . 30 80 60 30 00
StflantGallery. ... 63 © 60 25 78 5% 35 g3 csx a8 6E
Pendulum ............ 40 58 30 90 48 50 78 65 50:0 0 00
Pendulum+Princep. 13 60 28 88 4 40 70 43 28 44
Pendulum-+Goa 10 se s3 ss 50 el s 7 58
Pendulum+Gallery . 63 I3 66 84 33 95 q
Weeded......... . 3% . 8 .63 25 | 93
Unweeded 9.0 .0 K

'Predict, Surflan
the combination

apy licd‘ at,threépoﬁﬁdslpér acre
30al, and Gallery were applied
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ALABAMA AGRICULTURAL EXPERIMENT STATION

Adsorption, Desorption, and Leaching of Oryzalin
in Container Media and Soil

GLENN R. WEHTJE, CHARLES H. GILLIAM, AND BEN F. HAJEK

Irrigation runoff from landscape plant production
areas and established landscapes has been suggested
as a source of pesticide contamination for local water
supplies or surrounding bodies of water. Studies have
been conducted on the leachability of some herbicides,
but there was no similar research on oryzalin (Surflan).

A recent AAES study evaluated the adsorption,
desorption, and mobility of oryzalin in soil and soil-
less container media. Data indicated that oryzalin
movement in media is limited and would not likely be
displaced out of the container via irrigation runoff.

METHODS

Oryzalin sorption was evaluated in soil (Marvyn
sandy loam, Typic Kanhapaludults) and three media:
rice hulls:peat:pinebark:wood shavings (1:1:1:2) (R-
P-PB-W); pine bark:sand (7:1) (PB-S); pine bark:peat
(3:1) (PB-P). Application rates ranged from 0.01-100
parts per million (ppm). Desorption was measured in
the soil and R-P-PB-W, at the treatment rate of 10 ppm
oryzalin, by a series of water extractions. Additional
water was added to replace that extracted from the soil
and media. Equilibration time between each extrac-
tion was 24 hours. Oryzalin mobility was evaluated in
each medium and the soil by use of a column leaching
technique.

RESULTS

Oryzalin adsorption (attachment to media par-
ticles) by the three media ranged from 93% to 95%,
regardless of oryzalin concentration (Table 1). At con-
centrations between 0.01 and 10 ppm, adsorption by
the soil and by all media was statistically the same. At
100 ppm, adsorption by R-P-PB-W and PB-S was
greater than by soil. In contrast to the media, the pro-

ADSORBED 1IN MEDIA AND

- TABLE 2. RELATIVE MosBiLITY OF ORYZALIN IN SOILLESS
MEDIA AND SOIL AS DETERMINED BY COLUMN LEACHING :

Depth‘ “Pet oryzahn recovered . ‘
' Medium #12 Medlum o Medlum #3 Soil
o1 0 99”“1'85~
6 oo 1
3 =l 3

lDlstance from the surface is measured in centlmeters One mch
equals 2.54 cm.

 2Medium #1 = rice hulls: peat pmebark wood shavmgs (1 1:1: 2)
| Medium #2 = pinebark:sand (7:1). Medium #3 = pinebark:peat

(3:1). Soil = Marvyn sandy loam, ETy‘p’:ic Kanhgpaludl‘:llts.k

portion of oryzalin adsorbed by soil was inversely re-
lated to the concentration: 96% at 0.01 ppm and 90%
at 100 ppm.

The amount of oryzalin removed from R-P-PB-
W with each of five consecutive extractions was 7.4%,
4.2%, 2.6%, 2.7%, and 2.8%, resulting in 19.7% cu-
mulative extraction. The amount recovered decreased
by 43% between the first and second extractions, and
by 38% between the second and third. Analogous val-
ues with the soil were 8.9%, 5.6%, 4.2%, 4%, and 3%,
totaling 25.7%; the decrease was substantial (37%)
only between the first and second extractions. Oryzalin
adsorptivity by the soil and R-P-PB-W were identical
based upon a simple one-time equilibration and ex-
traction experiment. The medium had a slightly greater
resistance to desorption over repeated cycles of
rewetting, equilibration, and extraction than the soil.

The leachability of oryzalin in R-P-PB-W and PB-
S was identical (Table 2). Nearly all the applied
oryzalin was retained within 1.6 inches of the soil sur-
face, with a minimum of 91% held in the top .75 inch.
Oryzalin was least mobile in PB-P, with 99% being
retained in the top .75 inch. With the soil, less was
retained in the top .75 inch and correspondingly more
was retained between 1.2 and 1.6 inches.

For both media and soil, oryzalin adsorption and
resistance to leaching was high, and adsorption was
somewhat reversible. Weed control activity in nurs-
ery and landscape situations probably depends on this
desorption. Each rewetting of the medium through ei-
ther irrigation or rainfall results in a portion of the
applied oryzalin reentering the soil solution, where it
can be adsorbed by germinating weed seeds.
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Evaluation of Selected Fungicides for Control
of Southern Blight on Aucuba

Joun W. OLive ANp AusTIN K. HAGAN

Southern blight, a common disease of aucuba,
ajuga, and other woody ornamentals, causes problems
both in the landscape and nursery. In an AAES evalu-
ation of selected fungicides, Prostar SOW, ASC66825,
and a high rate of Folicur 3.6F proved to be effective
in controlling the disease on aucuba in container pro-
duction.

The disease, caused by the fungus Sclerotium
rolfsii, is characterized by profuse white mycelial
growth on the lower stem of infected plants. This
growth results in a sudden wilt or a slow decline of
the infected plant. Small oblong to round structures
known as sclerotia are often present in association with
the disease.

TaABLE 1. EFFECT OF A SINGLE DRENCH APPLICATION OF
SELECTED FUNGICIDES ON PLANT DEATH OF AUCUBA

Treatment Rate/100 gal. Pct. dead plants
1993 1994
Prostar 30W i i 0 0
ASC66825 500F .. . 0Z. 0 0
FONCHE 30 T, crvnrviosssstesntsvis . 0zZ. 10 63.5
IOy IO T e .25 1b. 0 63.5
Terraguard 5S0W 1 1b. 20 100
Curalan 50 DF...... 5 1b. 100 100
Inoculated Control ..... -- 80 100
Uninoculated Control .............. - 0 0

METHODS

Aucuba japonica liners were potted in a 3:1 pine
bark-peat moss medium in trade-gallon containers. The
medium was amended with 14 pounds of Osmocote
17-7-12, six pounds of dolomitic limestone, two
pounds of gypsum, and 1.5 pounds of micromax per
cubic yard. Plants were grown in an open, plastic-cov-
ered greenhouse and watered daily. Fungicides were
applied as a spray/drench using a CO,-pressurized
sprayer. Approximately five gallons total liquid vol-
ume per 100 square feet were applied to each treat-
ment. All treatments, except for the uninoculated con-
trol, were inoculated with S. rolfsii-infested wheat seed
24 hours after fungicide applications. Plant death was
determined 60 days after inoculation. An initial ex-
periment provided a general fungicide screening. A
second study focused on determining the optimum
rates of chemicals that proved effective in screening.

Southern blight is characterized by profuse white growth
on the lower stems of infected plants.

RESULTS

In the fungicide screening, plants treated with
ASC66825 (Fluazinam) or Prostar SOW exhibited no
disease symptoms 60 days after treatment in either
year. Terraclor 75W, Folicur 3.6F, and Terraguard
50W provided control in 1993; however, in 1994, all
three failed to provide satisfactory control. Curalan
provided no control in either year (Table 1).

Results of the rate-use evaluations were similar
in both years and indicated that, at 60 days after treat-
ment, both Prostar SOW and ASC66825 protected
aucuba from S. rolfsii at all rates tested. Folicur 3.6F
was not effective at lower rates but provided excel-
lent control at the highest rate tested (Table 2).

TaABLE 2. EFFECT OF APPLICATION RATES OF THREE

FuNGICIDES ON PLANTS INOCULATED WITH S. ROLFSII
Treatment Rate/100 gal.  Pct. dead plants
1993 1994

B G 3 O e e e sssissoveses 4 fl. oz. 80 100
8 fl. oz. 70 87.5

16 fl. oz. 0 0

PIOBERT SIIW Lo ctiorcsiccih inssminsnns 0.5 Ib. 0 0

1.0 Ib. 0 0

2.0 1b. 0 0

ANCOBEIN i fuinysensraves ssrad 8 fl. oz. 0 0

16 fl. oz. 0 0

32 fl. oz. 0 0

Inoculated Control ..........ccceeue -- 100 100

Uninoculated Control ... - 0 0
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ALABAMA AGRICULTURAL EXPERIMENT STATION

Evaluating Phytotoxicity of Insecticidal Oil Sprays
on Selected Container-Grown Plants

CHARLES P. HESSELEIN AND FREDERICK W. ENGLE

Increased govern-
ment regulation, con-
cern for workplace
safety, environmental
issues, and the need
for economically ef-
fective methods of
pest management are
compelling ornamen-
tal plant growers to
seek novel and more
benign methods of
pest control. While
petroleum oil has been
used in insect control
for over 100 years,
producers traditionally
have avoided using it
due to its reputation
for damaging growing
plants

Recent technol-

PN ey

- - " » %
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o
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Figure 1. Flowerwood Nursery personnel spraying plants in oil phytotoxicity trial.

ogy has resulted in
narrow range, highly refined, “summer o0il.” Despite
the fact that this oil can be safely sprayed on most
actively growing crops, many ornamental producers
are still apprehensive about its use. However, an
AAES study confirmed the relative safety of insecti-
cidal oil use over a wide range of plant species. It is
effective, safe for the environment and human health,
and compatible with other pest management tactics.
Insecticidal oil has a wide range of activity against
common ornamental pests, such as aphids, scales, mea-

lybugs, immature whiteflies, and all stages of mites.
Target pests have shown little or no resistance to in-
secticidal oil. Short residual activity makes the oil
sprays less harmful to beneficial insects. Low mam-
malian toxicity and residues that are readily metabo-
lized by bacteria make insecticidal oil very safe for
humans and the environment. These positive attributes
make insecticidal oil a good candidate for use in IPM
programs, as well as in labor-intensive situations such
as those found at most nurseries.

PranTts Usep N O1L PayTotoxicity TRIAL

METHODS
Twenty different ornamental plants were used

Dwarf Burford Holly
'Centennial Spirit' Crapemyrtle
Dwarf Yaupon Holly
Camellia.

'Judge Solomon' Azalea
'Helleri' Holly

'Fire power' Nandina

Japanese Boxwood
'Hinode Giri' Azalea
'René Michelle' Azalea
Golden Euonymus

Spiraea 'Crimson Pigmy' Barberry
Chinese Privet 'Big Blue' Liriope
Rose! Carissa Holly'

Pink Gumpo Azalea' Compacta Holly?

'Scarlet Leader' Cotoneaster

in a summer 1994 demonstration trial at
Flowerwood Nursery in Loxley, Ala., to determine
the phytotoxicity of insecticide oil (see table).
These plants were chosen because they are pre-
ferred hosts of the types of insects that oil sprays
are know to control. Two oil products -- Sunspray
Ultra Fine Spray Oil and Target Oil -- were tested
at the rate of one gallon of oil per 100 gallons of

'"Phytotoxicity observed 9/9/94.
*Phytotoxicity observed 9/9/94 and 9/23/94.

spray solution. Six treatments were tested: a morn-
ing spray of each oil product, an afternoon spray
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of each, and two water controls. Morning is the rec-
ommended time to spray, because afternoon is when
phytotoxicity is most likely to occur. All plant sur-
faces were sprayed until runoff. Spraying was con-
ducted by Flowerwood Nursery (Figure 1). Plants were
sprayed using a hand-held Green Garde JD9-C spray
gun at approximately 200 psi at the bypass valve.

Plants were sprayed on Aug. 9 and Sept. 6. The
temperature was 78°F and the relative humidity 83%
on the morning of Aug. 8; 87°F and 67% on the after-
noon of Aug. 8; 84°F and 80% on the morning of Sept.
6; and 91°F and 71% on the afternoon of Sept. 6.
Weather on both dates was partly cloudy. Plants were
evaluated for signs of phytotoxicity three and seven
days after the first spray and three and 17 days after
the second spray.

RESULTS

No phytotoxicity was observed following the first
spray. On Sept. 9, the first observation date after the
second spray application, phytotoxicity was observed
on rose, compacta holly (Figure 2), carissa holly, and
gumpo azalea (Figure 3). Symptoms included water-
soaked spotting on a few leaves of carissa holly, faint
water spotting on leaves of compacta holly, chlorosis
of growing tips of gumpo azaleas, and marginal burn
and curling on rose leaves. Due to an oversight, roses
were sprayed while under considerable water stress;
this may explain the observed phytotoxicity.

On Sept. 23, following the second spray, phyto-
toxicity could only be discerned on the compacta holly.
As with observations made Sept. 12, symptoms con-
sisted of water spotting on leaves.

While the oils proved to be relatively safe to use,
they should be sprayed in the morning or evening and

Figure 2. Damaged compacta holly branch (right), com-
pared to branch in control group.

should not be sprayed on wilted plants. Producers
should avoid spraying when temperatures are above
90°F or below 40°F or when relative humidity will
remain above 90% for over 36 hours. Also, oils are
not compatible with sulfur-based products, foliar nu-
trient applications, and several insecticides and fun-
gicides; oil labels contain specific compatibility pre-
cautions. Spray tanks and lines must be rinsed before
and after oil sprays.

Growers are advised to test a small number of
plants before spraying large numbers of plants of un-
known sensitivity; phytotoxicity should appear within
48 hours. Oil sprays
kill by contact; thor-
ough coverage of all
infested plant surfaces
is necessary for satis-
factory results. As
with any pesticide, one
must read and follow
all label recommenda-
tions and precautions.

The authors wish to
thank Flowerwood
Nursery, Inc.; Florikan
E.S.A., Inc.; and Sun
Company, Inc. for
their assistance with
this project.

right of the photo) to water sprayed control plants (two rows in the left of the photo).
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ALABAMA AGRICULTURAL EXPERIMENT STATION

Granular Preemergence Herbicides Influence
Annual Bedding Plant Growth

Mack TueTFoRD, CHARLES H. GILLIAM, AND GREG CREECH

Freshly tilled soils provide an ideal environment
for weed seed germination, making the unwanted veg-
etation a serious pest in beds of newly transplanted
annuals. To control weeds, landscape contractors pre-
fer granular preemergence herbicides for their ease of
application. While these herbicides can control a va-
riety of weeds, they can also injure young transplants.
AAES studies found varying degrees of herbicide sen-
sitivity among annual bedding plants.

In the past few years, several herbicides have been
developed for landscape use. Two recently registered
herbicides for turf or landscape use are Snapshot
2.5TG (trifluralin + isoxaben) and Stakeout 0.1G
(dithiopyr). Since application of these herbicides to
turf or woody species may impact nearby annual bed-
ding plants, more data are needed concerning the ef-
fects of the chemicals. Objectives of this study were
to (1) evaluate the effectiveness of Snapshot and Stake-
out and (2) assess their phytotoxicity as compared to
Ronstar 2G (oxadiazon), Rout 3G (oxyfluorfen +
oryzalin), and Southern Weedgrass Control (SWGC)
(pendimethalin) on some popular annual bedding
plants.

METHODS

On June 1, 6.9-square-foot plots consisting of a
sandy loam soil amended with two inches of pine bark
were further ameliorated with ammonium nitrate (34%
N) at 120 pounds per acre and tilled to a depth of six
inches. Uniform seedlings of begonia, ageratum, nic-
otiana, marigold, impatiens, celosia, salvia, geranium,
and basil were transplanted on June 6. Each received
about one-half inch of water by overhead irrigation.

On June 8, herbicides were applied with hand-held
shakers at various rates (see tables). All plots received
one inch of water via overhead irrigation immediately
following herbicide application and as needed. On June
15, half of each plot was over-seeded with large crab-
grass (Digitaria sanguinalis L. Scop.) and the other
half with prostrate spurge (Euphorbia humistata
Englem x Gray). Plots were hand-weeded biweekly to
remove any weeds other than large crabgrass and pros-
trate spurge. Weedy and hand-weeded controls were
included for the purposes of comparison. Data collec-
tion included plant injury, plant shoot dry weight,
flower number, weeds per plot, and weed shoot dry
weight.

TasLe 1. Puyroroxicity RATING OF EiGHT BEDDING PLANT SPECIES FOLLOWING APPLICATION OF
SELECTED GRANULAR PREEMERGENCE-APPLIED HERBICIDES AT 30 AND 60 DAYs AFTER TREATMENT !

Rate? Ageratum Basil Begonia

Celosia

Impatiens Marigold - Nicotiana

30 60 30 60 30 60 30

60 30 60 30 60 30 60 30 60

Lo 10' 10 11 1.5g:14

! | Stakeout (i
1.0 1.1 1.0 1.9 2.1 1.8 1.3 1.3 1.5 1.0 1.4 1.5 1.9 1.9 2.7
1.0 1.0 1.0 2.3 2.9 1.4 1.2 1.6 1.4 1.0 1.0 1.7 1.8 2.1 3.7
1.0 1.7 1.0 33 44 1.6 14 1.9 1.6 1.0 1.0 2.8 4.1 1.8 3.8
- . ‘ : Snapsh()t i
1.0 1.0 - 1.0 1.6 1.4 1 3 1.0 5 1.4 1.0 1.0 1.0 1.3 1.7 2.7
1.0 1.7 1018 2.1 20 13 13 - 18 2.4 1.0 10 18 2.0 2.6 3.1
1.0 2.7 2.5 1.9 1.5 1310 ‘ 1.8 1.3 1.1 1.0 1.1 14 3.9 4.4
| - Southern Weedgrass Control il :

1.0 1.6 1.3 1.6 1.3 15 13 1.7 1.6 1.0 1.0 1.2 1.3 1.9 2.8
1.0 18 - 13 14 13 16 16 1.3 1.3 1.0 1.0 3l 3L 4.3
1.0 2.2 1.0 2.5 2.6 124 ,2 9. 20 2.7 1.6 1.4 2.1 21 20 2.8
1.0 15 1.0 23 oA oon aa mn . ag g 9 1.6 2.1 2.1
1.0 2.0 1.4 2.7 0y 27 23 45 4.4 1.9 5 1,626 3.4
1.0 2.4 1.3 3.0 4.3 2.8 2.8 4.8 5.0 2.1 9 24 2.8 2.2

e L ~ Ronstar : T -
1.0 L7 1.6 290 3.1 2:3 1.1 2.7 2.7 14 10 19 10 1.3 2.1

Nohtreated

L3 10 a5 a0 10 10‘ 11 L0 20

2Rates are measured in pounds of active 1ngredxant per acre.

'Phytotoxicity ratmg scale: 1=no m]ury, 2= shght chloros1s necrosis, stuntmg, 3 moderate to severe chloros;s necros1s, 4= defollatlon, stem dxeback
and 5 = dead plant. Only 30 and 60 DAT data are. presented in Table 1.due to slmxlanty in 15 and 30 DAT data. ~
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RESULTS

Ageratum. Only Rout inflicted significant dam-
age to ageratum transplants and injury was propor-
tional to application rates (Table 1). Stakeout at two
and three pounds of active ingredient per acre (a.i./a.)
and Rout at six pounds a.i./a. produced significantly
lower shoot dry weights than the hand-weeded con-
trol. Shoot dry weights were similar among all other
treatments 30 days after treatment (DAT). Shoot dry
weights for all plants were equal to or greater than the
hand-weeded control by 60 DAT. Flowering of ag-
eratum was suppressed 30 DAT with Stakeout at two
and three pounds a.i./a. and Rout at six pounds a.i./a..
However, by 60 DAT flower numbers were similar
among all treatments.

Basil. Plant injury increased with increasing rates
of application for both Snapshot and Rout. In contrast
to hand-weeded plants, annual shoot dry weights were
suppressed with all treatments at 30 and 60 DAT. Only
Snapshot gave a rate response in which shoot dry
weight decreased as application rates increased.

Begonia. Damage to begonia was apparent with
Stakeout, SWGC, and Ronstar. Plants treated with
Ronstar exhibited severe necrosis, whereas defoliation
and stem dieback were observed in plants treated with
Stakeout and Rout. Rout-induced injury was proporti-
onal to the rates applied. Begonia shoot dry weight
was suppressed with Stakeout, Rout, SWGC, and
Ronstar as compared to the hand-weeded controls.
Begonia treated with Ronstar produced 51% fewer
flowers than hand-weeded controls.

Celosia. Injury was evident with all rates of Rout
30 DAT, and celosia continued to exhibit foliar ne-
crosis 60 DAT with the highest rates of Rout and
SWGC. With SWGC, injury increased with increas-
ing rates of application. Rout and SWGC also sup-
pressed celosia shoot dry weight at 60 DAT.

Impatiens. Within 30 DAT, most Rout-treated
plants were either dead or severely defoliated. In ad-
dition, all rates of Rout suppressed impatiens shoot
dry weight. Stakeout, SWGC, and Rout caused increas-
ing plant injury with increasing rates. Impatiens re-
ceiving the highest rate of SWGC had fewer flowers
than hand-weeded plants, and foliage was more sparse.
Within 60 DAT, all impatiens except those treated with
Rout had similar flower numbers.

Marigold. Initially, Rout inflicted slight necrosis
in marigolds, but by 60 DAT, there was no significant
injury associated with any herbicide treatment. Mari-
gold shoot dry weights were similar for all herbicide
treatments except Rout, which suppressed shoot dry
weights. SWGC repressed the flowering of marigolds
early on by 44%. Flower numbers were similar among

TABLE 2. LARGE CRABGRASS AND PROSTRATE SPURGE CONTROL
‘WITH SELECTED PREEMERGENCE-APPLIED HERBICIDES AT 15, 30,
: AND 60 DAYS AFTER TREATMENT i

Spurge?

Rate! Crabgrass2
‘ 15 3 60 15 30 60

Stakeout } .
1.5 2.3 0.4 0.0 0.2
0.0 00 02 0.0 0.6
0.0 00 00 0.0 0.0

s : ~ Snapshot , :
1.5% .. wn255 337 261 6.0 8.0 9.2
. 5.9 63 06 04 1.2
1.5 13 08 1.0 12
Southern Weedgrass Control . .
69 59 14 08 16
4.8 1.9 1.0 0.8 1.8
11 06 - 02 - 00 0.0
- Rout : Y - .
80 82 0.6 1.0 26

438 46 04 08 0.8
1.7 0.8 0.0 02 03

. o Roenstar..
1.3 80 00 02 0o
NOn-weédéd i

0.uiuinn. 1762 1714 1771 436 618 418 '
1Rates are measures in pounds of actlve mgredlent per acre o L
2Number of weeds per 6.9-foot plot. ' ;

*This rate is approx1mately one-half the rﬁanufacturer s recommended rate
and is not acceptable in a| ‘commiercial landscape settmg for grass control.

all treatments by 60 DAT.

Nicotiana. At highest application rates, Stakeout,
SWGC, and Rout inflicted slight to moderate injury
on nicotiana 30 DAT. However, by 60 DAT, the Stake-
out-treated plants exhibited defoliation and stem die-
back, while those treated with SWGC and Rout had
not worsened. Snapshot was the only herbicide that
did not reduce shoot dry weight of nicotiana, regard-
less of application rate. Flower number for all treat-
ments were similar except for the highest rate of Stake-
out and SWGC, which suppressed flowering.

Salvia. Only Ronstar appeared safe for salvia. All
other herbicides caused significant injury and sup-
pressed shoot dry weight 60 DAT.

Geranium. Geranium was generally tolerant of all
herbicides evaluated (data not shown). Slight injury
occurred with the highest rate of both Stakeout and

"Rout 30 DAT, but the effects had dissipated by 60

DAT. Flower number and shoot dry weight were not
affected by any herbicide treatment.

Weed Control. Excellent crabgrass and prostrate
spurge control was obtained with most herbicide treat-
ments (Table 2). The germination of weed seeds in
the Snapshot plots with higher rates and with other
herbicide treatments occurred primarily around the
base of the transplants, possibly a result of transplants
deflecting the herbicide during application.
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ALABAMA AGRICULTURAL EXPERIMENT STATION

Herbicide-Coated or -Blended Fertilizers
Control Weeds and Reduce Pesticide Runoff

CyntHIA K. CrOssAN, CHARLES H. GILLIAM, GARY J. KEEVER, DONALD J. EAKES, AND WILLIAM A. DOZIER, JR.

Pesticides in runoff water from container nursery
operations pose a possible environmental threat. Pre-
vious AAES research showed that when granular her-
bicides are broadcast over the top of container plants,
20% to 80% of the herbicides miss the containers and
can be washed away by irrigation or rain water. One
method of reducing or eliminating nontarget herbi-
cide loss would be direct application of fertilizers
blended or coated with herbicide to individual con-
tainers.

A recent AAES study compared herbicide-coated
and -blended Nursery Special 12-6-6 fertilizer with
standard application methods for prostrate spurge con-
trol. Data demonstrated that these new methods pro-
vide weed control in containers similar to traditional
broadcast applications, while reducing the amount of
herbicide runoff to practically zero.

12 Ib. qi/a.

No. weeds 4lb. di/a.
10 8 bb. qi/a.
B 161b. ai/a.
i E Control
8 B Spray

(T

[T

Days after treatment

Figure 1. Spurge number per container with coated
Ronstar SOWP. At each date, spurge decreased as her-
bicide rate increased. All treatments provided similar
or better control than the conventional spray. The con-
trol was not weeded or treated with herbicides.

METHODS

Gardenia augusta 'August Beauty' were grown in
full gallon containers in a pine bark:sand medium (6:1
by volume). Media was amended with five pounds of
dolomitic lime and 1.5 pounds of Micromax per cubic
yard. Plants were irrigated as needed with overhead
irrigation. Plants were treated on Aug. 9, 1993. Treat-
ments were spread uniformly across the individual
containers and seeded with prostrate spurge one week
after treatment.

To prepare the herbicide-coated or -blended treat-
ments, 25 pounds of Nursery Special 12-6-6 fertilizer
was placed in a Patterson-Kelley (P-K) Twin Shell
Blender. Ronstar (2G and S0WP) and Pennant (5G and
7.8E) were either blended or coated onto the fertilizer
at four rates ranging from 2-16 pounds of active in-
gredient per acre (a.i./a.). Non-weeded controls were

2 Ib. ai/a.
No. weeds 4 b. gi/a.
10r 8 Ib. ai/a.
H 161b. ai/a.
gk & Control
M Broadcast
6L

LT

[T

T

Days after treatment

Figure 2. Spurge number per container with blended
Ronstar 2G. At the two-pound rate, weed number was
greater than the conventional broadcast treatment. The
control was not weeded or treated with herbicides.
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included for comparison, along with a spray and broad-
cast application at the rate of four pounds a.i./a. All
calculations were based on the surface area of a full-
gallon container receiving 6.5 grams of Nursery Spe-
cial 12-6-6 fertilizer per container.

Blended treatments (Ronstar 2G and Pennant 5G)
were mixed by layering the fertilizer with the herbi-
cide and blending for about five minutes. Herbicide-
coated treatments were prepared by first mixing the
herbicide (Ronstar SOWP or Pennant 7.8E) with 100
milliliters of water. This solution was then poured
through the P-K Twin Shell Blender funnel and sprayed
onto the fertilizer in the shell through pore spaces in a
rotating horizontal bar which extends across the cen-
ter of the blender. The shell was in continuous rota-
tion as the herbicide was sprayed and mixed for about
five minutes.

RESULTS
Atrates up to eight pounds a.i./a., Ronstar SOWP-
coated fertilizer provided weed control similar to stan-
dard sprayed applications (Figure 1). With Ronstar 2G-
blended fertilizer, all rates above two pounds provided
weed control similar to the broadcast application (Fig-
ure 2).

21b. ai/a.
4 1b. ai/a.
8 Ib. ai/a.
H 16 Ib. qi/a.
B Control

B Broadcast

No. weeds
10

60

Days after freatment

30

Figure 3. Spurge number per container with blended
Pennant 5G. All rates had less weed control than the
Ronstar treatments. The eight- and 16-pound rates pro-
vided control similar to the conventional broadcast treat-
ment. The control was not weeded or treated with her-
bicides.

Both the Pennant 5G-blended and the Pennant
7.8E-coated fertilizer treatments provided ineffective
spurge control (Figures 3, 4). However, the response
for a direct container application of Pennant 5G-
blended fertilizer was similar to the traditional broad-
cast application. Likewise, the Pennant 7.8E-coated
fertilizer provided control similar to the spray control.
Only the 16-pound rates of the Pennant blended and
coated treatments reduced the number of weeds to less
than two per container.

Fresh and dry spurge weights followed a similar
trend to weed number per container, with the lowest
spurge weights occurring at the highest herbicide rates
(data not shown). Growth indices of Gardenia were
not effected by any treatment, nor were there any ob-
served phytotoxic symptoms, even when four times
the recommended herbicide rate was applied.

Ronstar 50WP and Ronstar 2G provided the great-
est spurge control at 30, 60, and 90 days after treat-
ment (data not shown). There was no difference be-
tween the two formulations. However, one concern
with the blended (granular) formulation is the poten-
tial for separation of the herbicide and fertilizer in ship-

ping.

2 b. ai/a.

No. weeds 4 1b. ai/a.
10+ [ 8 Ib. ai/a.
B 161b. ai/a.
E Control
8 M Spray

v

30

Days after freatment

Figure 4. Spurge number per container with coated Pen-
nant 7.8E. All rates had less weed control than the
Ronstar treatments. The eight- and 16-pound rates pro-
vided control similar to the conventional spray treat-
ment. The control was not weeded or treated with herbi-
cides.
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Reaction of Dogwood Selections to Powdery Mildew

AusTiN K. HAGAN, CHARLES H. GILLIAM, GARY J. KEEVER, AND J. DAVID WILLIAMS

In recent years, widespread outbreaks of the dis-
ease powdery mildew, caused by the fungus Oidium
sp., have been reported on flowering dogwood
throughout the South. In landscapes, disease-resis-
tant varieties are an effective, economical, and envi-
ronmentally responsible means of controlling this and
other diseases of woody ornamentals.

A recent AAES study identified a number of
powdery mildew-resistant dogwood selections. Se-
verity of powdery mildew was assessed in a field
planting containing several selections of flowering
kousa (Cornus kousa) and Rutgers hybrid dogwood
(C. florida x kousa), along with single selections of
the giant dogwood (C. controversa) and the pacific x
florida dogwood (C. nuttallii x florida) 'Eddie’s
White Wonder.'

There was considerable variation in the severity
of disease symptoms in 1994. Symptoms first ap-
peared in late spring or early summer, and the dis-
ease spread throughout the season. Trees in heavy
shade to full sun appeared equally susceptible. The
white, cottony growth of the fungus often covered
the upper surface of new leaves. Some discoloration
and severe distortion of mature leaves was common.
Although this blemished foliage is unattractive, it is
unlikely that the disease has a lasting effect on tree
vigor. Extended periods of mild, humid, and cloudy
weather may have contributed to the severity of
1994’s outbreak.

l METHODS

Bare-root dogwoods were planted on March 3,
1993, in Auburn into a Marvyn loamy sand soil on
20-foot centers in rows spaced 25 feet apart. Plant-
ing holes were dug to a depth of 24 inches. A trickle
irrigation system was installed shortly after tree es-
tablishment. The dogwoods were grown in full sun
and irrigated as needed. Each tree was topdressed with
3.2 ounces of fertilizer (13-13-13) on May 26 and
June 24, 1994. Weeds around the base of each tree
were controlled with a weed trimmer and directed ap-
plications of glyphosate (Roundup). Alleys between
each row were periodically mowed. A visual rating
of powdery mildew severity was made on Aug. 4,
1994.

RESULTS

Among the trees screened, cultivars of the flow-
ering dogwood (C. florida) generally were most sus-
ceptible to powdery mildew (see table). Some dis-
coloration of the foliage, premature leaf shed, and
severe leaf distortion was commonly seen on the ma-
jority of the cultivars of this species. Of these, 16
cultivars were considered highly susceptible. The fo-
liage of an additional seven cultivars, including Au-

REACTION OF DOGWOODS TO POWDERY MILDEW

Culuvar‘ : ~ Disease severity’
Junior Miss (CF) : : . 2.8 :
First Lady (CF) ..o B 2.6
‘Welch’s Bay Beauty (CF) .................. Lol 260
Ozark Spring (CF) . e L .26

Rainbow (CF) ..... ' S 2.6
Rubra Pink (CF) ... ; s 3
World’s Fair (CF) ......c..ccoocvuviniss
Stokes Pink (CF) ...... . i
Cloud Nine (CF) .......... .23
Cherokee Princess (CF) ..
Double White (CF) ......
Pink Beauty (CF) .
Sunset (CF) ..o

| Red Beauty (CF) ..
Pink Flame (CF)
Purple Glory (CF). S :
Autumn Gold (CF) .ot 1.7
Fragrant Cloud (CF) Vel I3
Springtime (CF) L..ccvvniiniinneiiiniiiniicies e .
Cherokee Chief (CF) .... ; ek
Eddie’s White Wonder (CN) ......... Ganih 1.4
Weaver’s White (CF) ....... w1

1
1
0

Ruth Ellen (CF) .....
Barton White (CF) . . . . .
Wonderberry (CF) L e L s b
Aurora (RH) R )
,Mllky Way (CK) ..........
Satomi (CK) .........
Constellation (RH) ..........
'Galaxy RH) .........
®R

Mllky Way Se]ect (CK) ‘
Dwarf White.(CF)
National (CK) it
Cherokee Brave (CF)

Glant Dogwood (CC)...

“CF ﬂowermg dogwood CN = a01f1(; X ﬂonda dogwood hy-

‘2'— "5;50% 3= 50 75%; and4 75 100%
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tumn Gold, Fragrant Cloud, Springtime, Cherokee
Chief, Weaver’s White, Wonderberry, and Barton’s
White suffered light to moderate mildew-related in-
jury. The absence of symptoms on the foliage of the
cultivars Dwarf White and Cherokee Brave indicate
that both have excellent mildew resistance.
Generally, other dogwoods in the study were
more resistant than the majority of flowering dog-
woods. Infestations of the powdery mildew fungus
on the foliage of the Rutgers hybrid and kousa dog-
woods were limited to a few, scattered colonies. No
distortion of the leaves or premature leaf drop oc-
curred. The pacific x flowering dogwood cultivar

Eddie’s White Wonder was moderately susceptible.
Among the Rutgers hybrids, Ruth Ellen was moder-
ately susceptible, while Constellation, Galaxy, Star
Dust, and Stellar Pink were highly resistant. All the
cultivars of the kousa dogwood, as well as the giant
dogwood selection, were highly disease resistant.
In summary, dogwoods vary considerably in their
sensitivity to powdery mildew. Generally, flowering
dogwoods are much more likely to be damaged by
this disease than kousa or hybrid dogwoods. Two mil-
dew-resistant flowering dogwood cultivars along with
a number of disease resistant hybrid and kousa dog-
woods are readily available to Alabama consumers.

Southern Red Mite Control bn Azalea

JaMES C. STEPHENSON AND CHARLES P. HESSELEIN

The Southern red mite, Oligonychus ilicius
(McGregor), is considered to be the most important
and destructive spider mite on broad-leaved ever-
greens, especially Japanese hollies, camellias, and
azaleas. An AAES study was conducted to determine
efficacy of labeled miticides, non-labeled pesticides,
a numbered experimental compound, and low-envi-
ronmental impact materials for [PM programs to con-
trol red mites.

In addition to the plants listed above, the red
mite’s host range also includes other plants in the
Ericaceae and Aquifoliaceae families. In South Ala-
bama, this pest can be found throughout the year, but
greatest numbers occur during cooler weather when
populations can build up rapidly and cause plant de-

Treatment

Pentac Aquaflo

Kelthane 35W .
Tame 2.4 EC +
Orthene 758S.
‘Orthene 75S.
Mavrik Aqua 2
Talstar T&O 10 W

Untreated Che

foliation. Symptoms of infestation include brownish
or bronzed plant appearance which becomes more
pronounced with cooler temperatures. These symp-
toms reflect plant damage produced by mites feed-
ing on the lower leaf surfaces.
METHODS

Mite-infested Rhododendron x 'Tradition' were
selected for a single foliar-applied treatment (see
table). Sprays were applied to upper and lower leaf
surfaces to runoff on May 18, 1994. No spray adju-
vants were used. The azaleas were growing in trade
gallon, black plastic containers of an amended pine
bark-peat moss medium. Plants were maintained in
a vented glass greenhouse under standard horticul-
tural practices.

RESULTS

Seven days after treatment, a number of materi-
als provided good control of Southern red mite at
the rates listed in the table, compared to the untreated
check. Two of these effective pesticides, Sunspray
6E and M-Pede, are considered low environmental
impact chemicals. The other effective treatments --
Pentac Aquaflow, Kelthane 35W, Tame 2.4EC +
Orthene 758, and Orthene 758 -- are in different pes-
ticide chemical groups. This is beneficial for pesti-
cide rotation in a resistance management program.
Control with Mavrik Aquaflow, Talstar T&O 10WP,
Avid 0.15 EC, Margosan-O 0.3%, and AC 303-630
2SC was similar to the untreated check. No phyto-
toxicity was observed with any treatment.
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Pesticides to Control Crapemyrtle Aphids

GREGORY S. HODGES, MICHAEL L. WILLIAMS, AND ZANDRA DELAMAR

Many crapemyrtle varieties are widely used in
Southeastern landscape plantings. Throughout the
summer, these plants produce colorful blooms rang-
ing from white to lavender to bright pink. Crapemyrtle
aphid, Tinocallis kahawaluokalani, can be a serious
problem on both container-grown and landscape
plantings of these plants.

An AAES study showed that Orthene 75S provided
complete control of crapemyrtle aphids two days af-
ter treatment (see table). CGA 215944 provided good
to excellent control, with a steady decrease in aphids
over time. No phytotoxicity was observed.

Crapemyrtle aphids feed on the underside of
leaves, twigs, and bud terminals. Heavy infestations
can decrease foliage and floral production. In addi-
tion to feeding damage, honeydew production pro-
motes growth of sooty-mold and mildew on leaves,
thus ruining the plant’s appearance and reducing plant
vigor by decreasing photosynthesis.

METHODS
In 1994, three pesticides were evaluated for con-

trol of the crapemyrtle aphid on landscape plantings
of crapemyrtle, Lagerstroemia indica. Test materials
were applied on Sept. 28 to 12, eight- to 12-foot-tall
plants heavily infested with aphids. In addition to
Orthene 75S and CGA 215944, Precision 25 W was
tested. Pretreatment counts averaged 193 aphids per
leaf. A single foliar spray of each insecticide was ap-
plied to runoff using hand-held compressed air sprayers.

~ CRAPEMYRTLE APHID CONTROL BY THREE PESTICIDES

Treatment‘ Rate? ~ Mean Vno.ky live aphid83 :
o ' L ‘ 2DAT 7DAT 14 DAT
Untreated vovvvevvcccie — 382 406 260.0
Precision 25 W 8 grams 263 660 433.0
CGA 215944 50W .....40 grams 94 61 2.0

Orthene 75 S ...............0.33 Ib. 0 0 0.3

'Treatments were applied Sept. 28, 1994

?Rates are measured in the amount of actlve 1ngred1ent per 100
gallons.

3Treatments evaluated two, seven, and 14 days after treatment
(DAT) by dete:mlnlng the mean number of live aphids per leaf.

Pesticides to Control Azalea Lacebugs

GREGORY S. HopGES, MICHAEL L. WiLLIAMS, AND WILLIAM H. REYNOLDS

Southern growers are searching for new ways to
control the azalea lacebug (Stephanitis pyrioides),
which is common in azalea plantings across the re-
gion. It has potential for extensive damage to azaleas
in the Alabama landscape due to its ability to repro-
duce in great numbers and its relative resistance to
some pesticides.

In an AAES study, the best control was seen after
using Orthene 75S (see table). Orthene 15 G, applied

* CONTROL OF AZALEA LACEBUG
ON CONTAINER ROWN RHODODENDRON INDICUM

':Treatm'ent,1 |

; Mean he 7laeebug:‘/s;2
7 DAT 14 DAT 28 DAT

175 075 05
175 035 025
al. 025 000 . 000
050 000 000

105 095 000
0 50, - ;:ﬁgo;:,75:

Merit 2.5% G ...

Orthene 15 G.
Orthene 758 ..
Orthene 15 G.
Orthene 15 G.
Control ;

after treatment (DAT)

at one or two pounds, was nearly as effective. Orthene
75S and Orthene 15 G at the one-pound rate reduced
the lacebug populations greatly after seven days and
provided complete control after 14 days. No phyto-
toxicity was observed.

Lacebugs damage the plant by feeding on the un-
derside of the leaves. Extensive feeding on plants by
the azalea lacebug will cause a mottling of the upper
leaf surface and leaf drop which can detract from the
aesthetic value of landscape plantings. In addition,
continuous feeding can also cause the plant to be weak-
ened and less resistant to disease and winter damage.

METHODS

In 1993, three pesticides were evaluated for con-
trol of the azalea lacebug on container-grown azaleas,
Rhododendron indicum. Test materials were applied
on Oct. 1 to 24 lacebug-infested plants, potted in three-
gallon containers. Orthene 75S and one rate of Orthene
15 G were applied to the potting medium directly. Two
additional rates of Orthene 15 G were broadcast ap-
plied using a hand-held cyclone spreader. The third
pesticide was Merit 2.5% G.
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Evaluation of Selected Fungicides for
Control of Photinia Leafspot

Joun W. OLIVE, AusTIN K. HAGAN, AND LEONARD C. PARROTT JR.

Photinia leafspot is a common and destructive dis-
ease of Photinia x fraseri (red-top or red-tip photinia).
This fungal disease attacks the leaves and young stems,
causing leaf spotting, defoliation and in severe cases,
death of infected plants.

In an AAES study, two formulations of Daconil,
and Banner sprayed at 14-day intervals provided ex-
cellent control of photinia leafspot. Weekly applica-
tions of neem oil provided no control; at the end of
the study, plants treated with neem oil were stunted
and severely defoliated. Triforine was ineffective at
controlling the disease.

METHODS

Healthy, non-infected photinia liners were potted
in trade gallon containers in mid-July in a pine
bark:peat moss medium (3:1 by volume) amended with
14 pounds of 17-7-12 Osmocote, six pounds of dolo-
mitic limestone, two pounds of gypsum, and 1.5
pounds of Micromax per cubic yard of media. Plants
were heavily pruned to encourage new growth and
were watered daily by overhead impact sprinkler irri-
gation. Severely infected photinia plants were placed
within the block to serve as an inoculum source and to

EFrFECT OF SELECTED FUNGICIDES ON PHOTINIA LEAFSPOT

Treatment Spray ~ Rate/ Disease
interval 100 gal. incidence'
Banner 1.1E w21 Day 61l oz g9
Banner 1.1E.....cccoconvunie. 14 Day 6fl.oz. 3.5
Daconil 2787 4.17F...... 14 Day ~  32fl. 0z. 1.8
Daconil 2787 SDG ...... 14 Day ~ 141b. 27
Neem Oil..... 7Day 0.5 gal 12.0
Neem Oil. 7 Day 1.0 gal. 12.0
Neem Oil. 7 Day 1.5gal. 120
Triforine 1.6E .. 14 Day 18fl.oz. 7.8
Control il - . 11g

'Disease incidence was measured using a Horsfall Barrett rat-
ing scale of 1-12: 1 = no disease; 2 = 0-3%, 3 = 3-6%; 4 = 6-
12%; 5 = 12-25%, 6 = 25-50%; 7 = 50-75%; 8 = 75-87%: 9 =
87-94%; 10 = 94-97%; 11 = 97-100%; 12 = 100% of leaves
diseased. g L o

provide heavy disease pressure. The first treatment ap-
plication was made July 26 and continued until the
final application was made on Nov. 17. Treatments
were applied to runoff with a CO_-pressurized sprayer.
Disease incidence was evaluated monthly, and the fi-
nal rating was taken four months after initial applica-
tion (see table).
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WOODY ORNAMENTALS

Chemically Induced Branching of Vinca Minor

James T. FoLEY AND GARY J. KEEVER

Vinca minor L. (lesser periwinkle), a common
vining, evergreen groundcover, is characterized by a
prostrate, mat-forming growth habit. Flowers of white,
blue, or purple are produced on long runners with few
lateral branches. Vinca with multiple runners typically
command a higher price. Using more than one cutting
or plant per pot requires large amounts of plant mate-
rial, while repeated pruning to increase branching is
labor intensive. Developing a well-branched plant from
a single cutting without repeated pruning should in-
crease efficiency of production.

Synthetic cytokinins, such as Pro-Shear, Promalin,
and Accel, reduce apical dominance, thereby promot-
ing the growth of lateral buds. Atrimmec, another plant
growth regulator, has both chemical pinching and
growth retardant properties. AAES research showed
that Promalin and Atrimmec are effective at inducing
lateral budbreak and axillary shoot elongation of
Vinca.

METHODS

In an earlier experiment, Pro-Shear and Accel
proved ineffective at improving the branching of Vinca
(Table 1). Since Atrimmec and Promalin both in-
creased the numbers of runners produced, they were
selected for further study to determine optimum ap-
plication rates.

In the followup test, young plants in 4.5-inch stan-
dard pots were pruned to five nodes, and all lateral
and basal shoots were removed just before treatment.
Treatments consisted of a foliar spray of 250-1,000
parts per million (ppm) of Promalin or Atrimmec.
Pruned controls were included for comparison. Foliar
sprays were reapplied without pruning seven weeks
after treatment (WAT). Data collected included pri-
mary runner numbers, basal (from the growth medium)
runner numbers, primary runner lengths, nodes per pri-
mary runner, secondary runners per primary runner,
and lengths of the three longest secondary runners.

UTTINGS

3 61
o
076
69

25.4

250
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TABLE 2. EFFeECTS OF VARIOUS RATES OF PROMALIN AND ATRIMMEC
oN F1ve-Nobpe CutTINGS OF ViNcAa MINOR (EXPERIMENT 2)!

Rate? Primary runners/ Nodes/ Secondary runners/ Secondary runner
plant primary runner’ primary runner? length®#

3 WAT?® 5 WAT 7 WAT 11 WAT 16 WAT

/"/)I)I no. no. no. no. no. no. no. il],
Promalin
4.3 37 4.4 74 17.4 5.6 7.6
5.7 3.7 o 8.8 £S5 8.4 8.1
6.6 7.2 i 7.6 16.1 16.4 7.8
Atrimmec
2.9 3.0 3.2 6.1 3 1.2 4.8
22 2.2 2:2 75 15.7 1.1 4.6
34 3.2 A2 8.3 13.0 1.0 4.1
Control
) Sl AT 2.6 2.8 2.8 2.8 6.8 17.2 B 4.9

' Different responses to Atrimmec in Experiment 1 and Experiment 2 may be due to seasonal differences. Atrimmec is most effective
when applied to lush spring growth or under good growing conditions. Experiment 1 began in the spring, while Experiment 2 began
in the fall.

? Foliar spray treatments were reapplied without pruning seven weeks after treatment (WAT).

‘Measurements were taken at 16 weeks after treatment.

‘Mean length of three longest secondary runners.

SWAT = weeks after treatment.

RESULTS

Primary runner numbers increased
throughout the experimental period as
rate of Promalin increased (Table 2);
at 11 WAT, numbers increased from
63% to 148%. Primary runner lengths
were not affected by Promalin rate at
any sampling time. Promalin also in-
creased secondary runner numbers
(409% to 1,400%) and lengths (54% to
59%). The increase in secondary run- y PROMALIN
ners resulted in noticeably fuller plants . d SUO
which should be more marketable. ;
Basal runner numbers or the number of
nodes per primary runner was not in-
fluenced by Promalin rate.

Primary runner numbers were not
affected by Atrimmec through week 11.
However, runner numbers at 16 WAT
increased as rate increased, with the
greatest increase (22%) from the 1,000
ppm treatment. Secondary runner num-
bers and lengths were not affected by
Atrimmec application.

The most effective chemical at pro-
moting the branching of Vinca is
Promalin, applied twice at the rate of
1,000 ppm. Results show that it should
be applied when plants are actively Branching of Vinca minor after treatment with a 500 ppm foliar spray of
growing, just after pruning. Promalin (right).
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BA-Induced Offset Formation in Hosta

GARyY J. KEEVER

Hosta, a popular herbaceous perennial in the lily
family, is usually propagated in the spring or fall by
crown division, a process that produces only a few
plants per mother plant. The plant’s slow propagation
rate greatly delays and increases the cost of introduc-
ing new hosta cultivars.

AAES research has shown that foliar and drench
applications of the cytokinin Pro-Shear (BA), a chemi-
cal growth regulator, can stimulate offset (plant shoot)
development from dormant buds of blue hosta. With-
out BA, growth from the plant’s crown tends to sup-
press development of buds in leaf axils (the angle be-
tween the leaf and stem) and in the rhizomes (under-
ground stem tissue).

Cytokinins induce development of randomly oc-
curring buds, break bud dormancy, help lateral buds
overcome the dominance of the upper part of the plant,
and stimulate elongation of buds in leaf axils. Pro-
Shear and other cytokinins enhance shoot formation
and branching in both woody and herbaceous plants.

METHODS :

Blue hosta plants in five-inch pots received one
of several Pro-Shear treatments: single foliar sprays
ranging from 125-2,000 parts per million (ppm) ap-
plied to runoff (approximately 0.18 ounce per plant);
or single drenches ranging from 5-80 milligrams of
active ingredient (a.i.) per pot (Table 1). Several weeks
after treatment, plants were transferred to a coldframe

and allowed to enter dormancy. Growth index and off-
set counts were determined before and after dormancy.
Offsets were cut from the mother plants 300 days af-
ter treatment (DAT) and placed in open flats of Metro-
Mix 360 under intermittent mist; six weeks later, per-
cent rooting and root density were evaluated.

Increases in offset counts from increased foliar
rates of Pro-Shear in the first experiment indicated that
possibly optimal rates had not been applied. There-
fore, a second experiment was set up to examine the
effects of higher spray and drench rates of Pro-Shear.
Methods were similar to those in the first experiment,
but foliar sprays ranged up to 4,000 ppm, and drenches
ranged up to 120 mg a.i. per pot.

RESULTS

Extensive damage was seen in blue hosta foliage
drenched with 80 mg or more a.i. per pot. New foli-
age that developed on these plants in 1992 was fre-
quently smaller, twisted, or strap-shaped. Symptoms
began as a distal bleaching of leaf margins that spread
toward the midrib and leaf base. Foliage that devel-
oped in 1993 following a period of dormancy appeared
normal. No phytotoxicity occurred on plants receiv-
ing other drench treatments. Minor tip and marginal
bleaching occurred on plants sprayed with 3,000 or
4,000 ppm Pro-Shear, but no phytotoxic symptoms
occurred on foliage that developed in 1993.

Growth index of plants receiving a single foliar

Growth
centimeters.
*Foliar apphcatlons are measured in parts per million.

“Drench a hcatlons are measured in milligrams of active in redlent er pot -
pp g & p

RENCHES OF PRO-SHEAR
HOSTA (EXPERIMENT 1)

Offset count

300 DAT

DAT 60DAT 90DAT
1.6 1.3 1.6
1.0 0.7 1.6
2.4 2.6 3.0
2.6 2.4 2.4
4.0 3.4 3.7
17 13 2.7
04 04 1.7
2.7 26 4.1
4.1 36 3.9
34 3.0 3.0
00 00 00

/ dth was perpendlcular to w1dth Itis measured in
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spray was not significantly affected by Pro-Shear rate
in Experiment 1 (Table 1). In the second experiment,
no effect was seen until 260 DAT, which occurred after
a period of dormancy; at this time, growth index de-
creased with increasing spray rate (Table 2).

Growth index for plants receiving a drench appli-
cation decreased with increasing rate 30, 60, and 90
DAT in both experiments. This trend continued until
260 DAT in Experiment 2. After the dormant period
in Experiment 1 (approximately 300 DAT), growth in-
dex was similar among all drench and spray treatments.
The large decrease in growth index of plants drenched
with 80 mg or more was primarily due to loss of leaves
through foliage death.

Within 14 days of treatment, elongation of rhi-
zomic and axillary buds was evident on plants sprayed
with 1,000 ppm or more and on those drenched with
80 mg or more. At all sampling dates in Experiment
I, offset counts increased with increasing rates of fo-
liar or drench-applied Pro-Shear, and were similar for
the two methods of application (see figure). Experi-
ment 2 continued this trend to certain point, but off-
sets declined at the highest rates, indicating that opti-
mal rates had been exceeded. Few or no offsets devel-
oped from non-treated control plants during either
experiment.

However, offset counts decreased over time dur-
ing the season of treatment for most application meth-
ods in both experiments. This decrease reflected the
abortion of random offsets and may represent another
expression of phytotoxicity. A follow-up study (Page

Offset formation in blue hosta 60 days after treatment
with 2,000 ppm BA, left, compared to the control.

32) later determined that offsets removed as stem cut-
tings soon after bud elongation could be successfully
rooted.

Considering phytotoxicity, plant growth, and bud
development, the optimal rates of foliar-applied Pro-
Shear ranged from 2,000 ppm, the highest tested rate
in the first experiment, to 3,000 ppm in the second.
The optimal rate for drench-applied Pro-Shear was 20
mg in Experiment 1 and 40 mg in Experiment 2. Both
foliar and drench applications appeared to be equally
effective.

All offsets cut from the mother plants and placed
under intermittent mist developed into plants with
well-developed root systems within six weeks after
offset removal. These data demonstrate that use of Pro-
Shear can be an effective means for increasing the
number of offsets in hosta.

TABLE 2. EFFECTS OF SINGLE FOLIAR SPRAYS OR DRENCHES OF PRO-SHEAR
oN GrRowTH INDEX AND OFFSET COUNTS OF BLUE HosTA (EXPERIMENT 2)
Rate Growth index' Offset number
30 DAT 60 DAT 90 DAT 260 DAT 30 DAT 60 DAT 90 DAT 260 DAT
Foliar Applications®
250 e L AN, T 20.9 21.0 211 372 0.7 0.4 0.3 143
500 ... 19.1 19.1 36.8 1.9 1.6 1.0 2.1
1,000 ... 18.9 19.1 35.6 3.6 2.9 2.6 Sel
2,000.... 19.3 19.4 36.4 4.1 3.0 2.6 2.6
3,000.... 20.1 20.7 35.4 5.4 4.6 4.4 4.7
4,000 20.0 20.1 334 3.6 3.4 2.9 2.6
Drench Applications?
225 23.3 40.4 2.0 1.7 1.6 2.3
20.3 20.7 352 4.6 3.7 3.6 4.0
22.6 19.9 353 2.9 24 2.4 8.1
18.8 18.9 31.4 3.9 35l 2.9 33
18.3 18.6 29.8 39 3.6 3 2.4
15.1 14.0 25 4.6 3.9 3.9 2.0
Control
S2 L s e o 18.7 18.8 18.8 40.1 0.0 0.0 0.0 0.3
'Growth index = (height + width + width,)/3. Width, was at the widest point, and width, was perpendicular to width . It is measured in
centimeters.
’Foliar applications are measured in parts per million.
‘Drench applications are measured in milligrams of active ingredient per pot.
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ALABAMA AGRICULTURAL EXPERIMENT STATION

Offset Stage of Development
Affects Hosta Propagation by Stem Cuttings

GARY J. KEEVER, D. JoserH EAKES, AND CHARLES H. GILLIAM

Following the re-
sults of an earlier
study (Page 30), sub-
sequent AAES re-
search yielded a
method for producing
rooted offsets (plant
shoots) in less than 10
weeks from hosta
plants that had no vis-
ible buds initially.
This approach to hosta
propagation provides
a more rapid method
of multiplication than
through annual crown
division.

Applications of
the cytokinin Pro-
Shear (BA) caused

STAGE

after removal.

OF DEVELOPMENT
w/ KIBA

Stages of development of stem cuttings treated with KIBA as they appeared six weeks

buds in lateral areas
and in the rhizomes (underground stem tissue) to
elongate within 14 days of treatment in the previ-
ous study. Offsets from these buds formed well-de-
veloped root systems after being cut from mother
plants. However, offset counts decreased over time
during the season of treatment, indicating the abor-
tion of random offsets.

The followup study determined that offsets re-
moved as stem cuttings soon after bud elongation
could be successfully rooted. This procedure not
only decreases the time required to increase stock,
it avoids the loss of offsets seen over time in the
earlier study.

METHODS

Uniform, single eye (no offsets) stock plants of
blue hosta were transferred on July 13, 1993, from
a 47% light-exclusion shade house to a shaded,
double-layer polyethylene greenhouse with venti-
lation and heat setpoints of 78°F and 70°F, respec-
tively. Plants were grown in five-inch azalea pots
containing Metro-Mix 360 and fertilized three times
per week with 300 parts per million (ppm) of nitro-

gen from 20-10-20 Peters Peatlite Special. On July
20, a single foliar spray of 2,500 ppm Pro-Shear was
applied to runoff (approximately 0.22 ounce per
plant). Buffer-X at 0.2% was added as a surfactant
to the spray solution.

On Aug. 13, offsets were cut from the mother
plants and divided into four stem cutting groups
based upon stage of development (SOD): SOD 1 -
- elongated bud, first leaf unfurled; SOD 2 -- one
furled and one unfurled leaf; SOD 3 -- two unfurled
leaves; and SOD 4 -- three unfurled leaves. Only
SOD 4 cuttings had visible preformed root initials.
Basal ends (half inch) of half the offsets represent-
ing each SOD were dipped for five seconds in a
1,000 ppm solution of KIBA, a rooting hormone.
Stem cuttings were stuck in 804 cell-packs of Metro-
Mix 360 medium and placed under intermittent mist
(three seconds every five minutes) from 8 a.m. to 5
p.m. The study was terminated on Sept. 24, and re-
sponse was measured as percent rooting, primary
and secondary root counts; root length, root rating,
root dry weight, and shoot SOD.
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RESULTS

Within 24 days of treatment, numerous offsets
had formed on mother plants. Most of these offsets
rooted after they were removed from the mother
plant and placed under mist for six weeks. All mea-
sured characteristics were influenced by stem cut-
ting SOD (see table). Percent rooting increased from
56.3% for cuttings removed at SOD 1 to over 90%
for cuttings initially at SOD 3 or 4. When the ex-
periment was terminated, none of the cuttings had
died. It is possible that percent rooting for each treat-
ment would have been higher if the rooting period
had been extended.

Primary and secondary root counts were high-
est for cuttings removed at SOD 4, followed by those
at SOD 4. These counts were least for those at SOD
1 and 2, which were similar. Compared to SOD 1,
* primary root counts were 106% higher at SOD 3
and 170% higher at SOD 4; secondary root counts
were 296% higher at SOD 3 and 52% higher at SOD
4 (see figure). A similar trend in root dry weight
was observed. Root weights at SOD 3 and 4 were
270% and 557%, respectively, greater than those of
cuttings removed at SOD 1. Lengths of the three
longest primary roots and root ratings were similar
for cuttings at SOD 3 and 4, but higher than those
of cuttings at SOD 1 and 2. Development of all cut-
tings increased during rooting, indicating continued
leaf growth. The initial differences in SOD were still
present when the experiment was terminated.

Of all the root and shoot characteristics exam-
ined, only primary root number was affected by
KIBA treatment. Primary root counts averaged 8.1
without KIBA and 10.9 with KIBA, a 35% increase.
Although other measured root characteristics were

not influenced by KIBA, visible root formation was
observed sooner on SOD 3 and 4 cuttings treated
with KIBA. On Aug. 30, two and one-half weeks
after cutting removal, six cuttings from each treat-
ment were examined and then reinserted into the
rooting medium. Roots were visible only on SOD 3
and 4 cuttings treated with KIBA. This observation
suggests a quicker rooting response with KIBA, at
least at more advanced stages of development, while
data show similar rooting six weeks after offset re-
moval.

Results suggest at least two alternatives to en-
hance rooting. First, cuttings were removed only 24
days after treatment. If cuttings had not been re-
moved so soon, it is likely that a higher percentage
would be at a more advanced SOD, which should
enhance rooting. A potential limitation to this strat-
egy would be the decrease in offset counts over time
reported earlier; however, this decrease did not gen-
erally occur until at least 60 days after treatment. A
second approach would be to remove only cuttings
at SOD 3 or greater; these cuttings should root
readily, and removal may stimulate remaining off-
sets to develop more quickly. However, this option
may not lend itself to commercial production be-
cause of the need to remove offsets more than once
during a season.

In summary, most offsets stimulated to develop
in three and one-half weeks rooted following re-
moval from the mother plant and placement under
mist for six weeks. Less than 10 weeks were needed
to produce rooted offsets from mother plants with
no visible offsets. This approach to hosta propaga-
tion provides a more rapid method of multiplica-
tion than through annual division.
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ALABAMA AGRICULTURAL EXPERIMENT STATION

Growth and Flowering Response
of Butterfly-Bush to Cutless

GARY J. KEEVER AND CHARLES H. GILLIAM

Rank shoot growth during container production
of butterfly-bush necessitates multiple prunings to
develop a well-branched, marketable plant. How-
ever, most growth inhibitors are either uneconomi-
cal or cause undesirable side effects.

Flurprimidol, registered as Cutless for use on
turfgrasses, reduces shoot growth, apparently by in-
hibiting gibberellin synthesis, without causing overt
injury. Cutless has effectively suppressed shoot
elongation of several tree species when applied as
a trunk or subsoil injection and several shrub spe-
cies when applied as a foliar spray. Now, AAES
research has shown that Cutless also can effectively
retard shoot elongation of butterfly-bush; its effect
on flower development is minimal at low rates of
application.

Butterfly-bush is a large shrub, five to ten feet
high, that is grown in USDA Zones 5-9. It is char-
acterized by rapid growth; long, arching canes; and
four- to 10-inch-long fragrant panicles throughout
the summer.

METHODS

Liners of 'Royal Red' butterfly-bush were trans-
planted on April 28, 1992, into three-gallon pots of
an amended pine bark:sand (7:1 by volume) growth

medium. On May 16, plants were pruned to a uni-
form height of six inches. Five days later, single
foliar sprays ranging from 500-2,500 parts per mil-
lion (ppm) of Cutless were applied to the plants until
runoff. Plants were topdressed with Polyon 24-4-
16 on April 13, 1993.

A second, similar experiment was later initi-
ated to evaluate the response of butterfly-bush to
lower rates of Cutless, as well as rates that provided
effective growth suppression in the first experiment.
Cutless was applied as a foliar spray at rates rang-
ing from 62.5-2,000 ppm.

In Experiment 1, foliar color rating and growth
index, as well as inflorescence number, index, and
stage of development were determined 30 days af-
ter treatment (DAT). Growth indices were also de-
termined at 60, 90, and 120 DAT. At termination
of the experiment (360 DAT), growth indices and
lengths of the three longest shoots per plant were
measured. The formula for determining plant
growth index is: (height + width + width,) divided
by three; width  is the widest point of the plant, and
width, is perpendicular to width,. Inflorescence in-
dex is calculated by adding the length of the inflo-
rescence, the width at the top, and the width at the
bottom; this sum is divided by three.

 BUTTERFLY BU

TABLE 1. EFFECTS OF SINGLE FOLIAR SPRAYS oF CUTLESS ON VEGETATIVE GROWTH AND FLOWERING OF 'ROYAL RED
8 (EXPERIMENT 1) . L

florescence :Inﬂor.“ |

_index*

rescences per plant were
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)/3 in centimeters. Widt

ongest shoots per

dth 1 cm from top + width

measured 360 D.

cm from bottom)/3, in cm. Five termi

ences per plant were

In Experiment 2, growth index and inflores-
cence number, index, and stage of development
were determined at 45 DAT. Growth index was also
measured at 120 DAT and at the termination of the
experiment following the 1993 spring growth flush
(286 DAT). At that time, the lengths of the three
longest shoots per plant were measured.

RESULTS

Foliar color of plants treated with Cutless was
noticeably darker than that of control plants 30 DAT
(Table 1). This response is common in plants treated
with growth retardants, and in most cases the darker
green appearance has been correlated with increased
chlorophyll content. Darker green foliage of treated
plants was apparent throughout the 1992 season,
although foliar color was rated only at 30 DAT.

In both experiments, inflorescence number and
size decreased with increasing Cutless rates (see
tables). In Experiment 1, the decrease in inflores-
cence numbers ranged from 16% to 43%, while in-
florescence indices decreased 14% to 27%. How-
ever, in the second experiment most of the decrease
in inflorescence size and number occurred with
plants treated with the two or three highest rates of
Cutless. Inflorescences of treated plants were no-
ticeably shorter, narrower at the base, and more
rounded at the apex than those of control plants.
The rate at which flowers developed was not af-
fected in either experiment.

Both experiments confirmed that Cutless can
effectively suppress growth, a finding supported by
the decreased growth index of treated plants. Mag-
nitude and duration of growth suppression was rate

dependent. However, rates of 500 ppm or higher
were found to be excessive for container produc-
tion. Rates of 250 ppm or less provided adequate
growth suppression but minimized the negative
impacts on flower development.

The impact of Cutless lessened over time in both
experiments. Retardant-treated plants experience
accelerated growth after growth suppression effects
have dissipated. This factor may relate to the accu-
mulation of large reserves of carbohydrates during
the period of growth inhibition. These large reserves
stimulate rapid growth as effects of the growth re-
tardant lessens. Growth inhibition of control plants,
caused by the plants being potbound, could also ex-
plain the similarity of all plants in the final days of
each experiment.

In both experiments, lengths of the three long-
est shoots, which typically originated deep within
the plant canopy, were similar among treatments.
Shoots of treated plants tended to be as long or
longer than those of control plants, suggesting simi-
lar or greater vigor. Much of the new growth that
developed in spring 1993 was upright, rank shoots
formed near the base of the plant. Similarities in
plant height but a decrease in growth index indi-
cated a decrease in plant width with increasing
Cutless rate.

Findings of these two experiments indicate that
Cutless can effectively retard shoot elongation of
butterfly-bush, resulting in more uniform, compact
plants with dark green foliage. Cutless-treated
plants were considered more marketable. The opti-
mal rate of application is approximately 225 ppm.
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Growth Control of Asiatic Jasmine and Carolina Jessamine

GARY J. KEEVER AND WiLLIAM J. FOSTER

Asiatic jasmine and Carolina jessamine, two popu-
lar evergreen vines, are among the most widely used
ground covers in the South. However, these vigorous,
twining vines require frequent hand pruning, making
them costly and labor intensive to produce.

Sumagic, a plant growth regulator, has shown
promise for reducing pruning frequency of woody
plants in nursery and landscape settings, but plant re-
sponse has varied depending on species and applica-
tion rate. Its use on Asiatic jasmine and Carolina jes-
samine had not been tested. In an AAES study,
Sumagic did control shoot elongation of the two vig-
orous species, but the rates required are cost prohibi-
tive. Hand pruning is probably still the most economi-
cal approach.

METHODS

Asiatic jasmine. An initial experiment in 1988
tested Sumagic spray rates ranging from 75-300 parts
per million (ppm), but most of these rates did not suf-
ficiently control shoot elongation. A second experi-
ment was conducted using higher foliar spray rates,
as well as drench applications.

In the second experiment, uniform liners were
transplanted into one-gallon pots of an amended pine
bark:peat growth medium on May 9, 1989, pruned to

approximately four inches on June 21, and treated on
July 12. Sumagic was sprayed in a volume of two
quarts per 100 square feet at rates ranging from 300-
900 ppm. It also was applied as a medium drench at
rates ranging from 3-20 milligrams of active ingredi-
ent (a.i.) per pot. Because of vigorous vine growth,
treatments were reapplied on Aug. 28. Due to exces-
sive growth in most treatments and to determine if
there was a growth-inhibiting effect following prun-
ing, plants were pruned to eight inches after data col-
lection 13 weeks after the second treatment (WAST).
Data collected included shoot dry weights, length of
the three longest runners per plant, and number of run-
ners longer than eight inches. Runners shorter than
eight inches, a typical pruning length during produc-
tion, were considered to be positively affected by
Sumagic. .

Carolina jessamine. Methodology was similar to
that used in the Asiatic jasmine test, except that jessa-
mine was pruned to approximately six inches after
potting. Foliar spray treatments ranged from 75-300
ppm. Growth medium drench treatments ranged from
1-5 mg a.i. per pot. Data collected were shoot lengths,
shoot dry weights, foliar color ratings, and root rat-
ings. In 1989, researchers conducted a second, simi-
lar experiment, which was terminated

13 WAST, instead of 40 WAST.
RESULTS
Asiatic jasmine. In the second ex-

periment, runner length of Asiatic jas-
mine decreased with increasing spray
rates six weeks after treatment (WAT)
and 13 WAST (Table 1), but not 40
WAST. Runner length also decreased
with drench-applied Sumagic at 6
WAT, but not 13 or 40 WAST. Data
suggest a dissipation of growth suppres-
sion of at least some runners followed
by accelerated shoot elongation. Run-
ner lengths of sprayed plants were less
than those of drenched plants at 6 WAT
and WAST, but by 40 WAST, values
were similar.

Number of runners exceeding eight
inches decreased with increasing spray
and drench rates at all sampling dates.
Since plants were pruned at 13 WAST,
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TABLE 2. RESPONSE OF
CAROLINA JESSAMINE TO

the greater decrease in
runner number at 40

over all rates, were
shorter than sprayed

TABLE 3. RESPONSE OF
CAROLINA JESSAMINE TO

SumaGic (EXPERIMENT 1) WAST with both spray

and drench treatments

Rate Shoot dry weight indi et :
indicates a runing
19 WAST! 49 WAST P =
elongated shoots of
0z. oz.

Sumagic-treated plants

Spray (pow) may enhance growth

6.4 .

6.4 suppression. Runner
5.6 numbers were similar
3.3 .

46 for sprayed and
4.8 drenched plants 6

WAT, but were less for

2“71 drenched plants 13 and
39 40 WAST. Fewer elon-
3.6 gated shoots on

'Treatments were initially ap-
plied on June 16, 1988, and re-
applied on Sept. 22, 19 weeks
after treatment (WAT); WAST
= weeks after second treatment.

drenched plants indi-
cate a more persistent
suppression compared
to sprayed plants. Shoot
dry weight response to
Sumagic treatments was similar to that of runner num-
ber. Dry weights of drenched plants averaged 14% less
than those of sprayed plants. Foliar color was not af-
fected by Sumagic.

Carolina jessamine. Jessamine showed no obvi-
ous growth differences among plants receiving the
different treatments at 9 WAT. This observation was
supported by the fact that shoot length at 14 WAT
lacked a rate response to either foliar- or drench-ap-
plied Sumagic. However, drenched plants, averaged

plants. Shoot dry SumacGic (EXPERIMENT 2)
weights of jessamine
19 and 40 WAST de- Rate Shoot length'
creased with increasing 6 WAT® 13 WAST?
foliar and drench rates in. in.
(Table 2). However, Spray (ppm)

: 5t it - e (| ARt S 231 657
results suggests a dis- pepiesd
BEEts SUFReSVIAT T 10.2 26.6
sipation of growth sup- e i 23.9
pression over time. At 200........... 8.5 12.1

both dates, weights of Drench (mg a.i./pot)

65.7
sprayed plants were 378
greater than those of 32.1
drenched plants. Foliar 2;
color was unaffected 7.9

by treatments.

In the second jes-
samine experiment,
shoot length decreased
at 6 WAT and 13
WAST with increasing
rates of both foliar- and
medium-applied Sumagic (Table 3). Shoot lengths
were similar on both dates, regardless of treatment.
Of all the treatments, foliar sprays of 300 ppm or
drenches of three or five milligrams per pot produced
plants of the highest quality. They were elongated suf-
ficiently to be staked but did not require frequent prun-
ing. Also, higher rates stunted the plants and made
them appear undersized (see figures).

'Longest shoot was straightened
and measured.

*Treatments were initially ap-
plied on July 12, 1989, and re-
applied on Aug. 28, 6.5 weeks
after treatment (WAT); WAST
= weeks after second treatment.

Figure 1. Carolina jessamine 13 weeks after the second
foliar application of (left to right) 300, 600 or 900 ppm
Sumagic; control plant on the right.

Figure 2. Carolina jessamine 13 weeks after the sec-
ond medium drench application of (left to right) 3, 5
or 10 mg a.i./pot; control plant on the right.
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Cutless Controls Shoot Growth of 'China Girl' Holly

GARY J. KEEVER, CHARLES H. GiLLIAM, AND DONALD J. EAKES

Hollies are among the most widely planted woody
landscape plants in the Southeast, but they require re-
peated pruning during container production to main-
tain a compact growth habit. Numerous growth retar-
dants have been evaluated as inhibitors of woody plant
growth, but most remain uneconomical or cause un-
desirable side effects.

However, the retardant flurprimidol, registered as
Cutless for use on turfgrasses, has reduced shoot
growth without causing visible injury in other plants.
An AAES study showed that foliar-applied Cutless can
effectively reduce shoot growth on 'China Girl" holly
during container production.

METHODS

Liners of 'China Girl" holly were transplanted on
April 28, 1992, into seven-gallon pots of an amended
pine bark:sand (7:1 by volume) growth medium. On
May 14, plants were pruned to a uniform height of
five inches. Seven days later, single foliar sprays rang-
ing from 500-2,500 parts per million (ppm) of Cutless
were applied to runoff. Plants were topdressed on
April 13, 1993, and transplanted into 10-gallon pots
on June 9. At 364 days after treatment (DAT), which
followed the spring 1993 growth flush, and at 534
DAT, most plants needed some pruning to improve
quality. Plants were pruned to shape, similar to the
pruning that occurs during typical nursery production
of vigorous, upright hollies. Clippings were bagged,
dried, and weighed. Data collected included growth
index (see tables), foliar color rating, and lengths of
the three longest shoots per plant.

RESULTS

Growth index at 30 DAT indicated a suppression
of shoot growth by Cutless. Mean values for plants
receiving the 500 ppm and 2,500 ppm rates were 6.2%
and 19% less, respectively, than those for non-treated
control plants (Table 1). Growth index decreased with
increasing Cutless rate at all other sampling dates.
Growth index of plants treated with 500 ppm Cutless
was 16-17% less at 60, 90, and 120 DAT. At 2,500
ppm, growth index was 32% less at 60 DAT, 34% less
at 90 DAT, and 40% less at 120 DAT. This range of
growth suppression was relatively consistent during
the first growing season, particularly for plants receiv-
ing 500 ppm. The widening of the range over time
(between 60 and 364 DAT) reflected continued growth
of control plants and almost no growth of plants treated
with 2,500 ppm Cutless.

After the spring 1993 growth flush (364 DAT),
mean growth index of plants treated with the 500 ppm
rate was similar to control plants, indicating a more
rapid growth rate of treated plants. However, plants
treated with rates above 500 ppm had a growth index
33.3-46.6% less at 364 DAT. By 534 DAT, growth
index of plants treated with 500 or 1,000 ppm Cutless
was similar to the control. Growth index of plants
treated with higher rates was 10.4-22.5% less, indi-
cating growth suppression for at least two seasons.

After the spring 1993 growth flush (364 DAT),
shoot lengths of plants treated with 500 or 1,000 ppm
Cutless were similar to those of control plants (Table
2). Shoots of plants treated with higher rates tended to

GrowTH INDEX OF 'CHINA GIRL' HOLLY

TABLE 1. EFFECTS OF SINGLE FOLIAR SPRAYS OF CUTLESS ON

Rate Growth index'

30 DAT> 60 DAT 90 DAT 120 DAT 364 DAT 534 DAT
ppm cm cm cm cm cm cm
0 Badramilin 65.7 78.9 82.5 91.3 106.6 99.2
500 BRI 61.6 65.7 69.4 TIT Ha5:3 102.7
1.0 61.6 63.6 66.7 69.9 J141 101.5
1,800 60.5 63.9 63.0 65.1 70.9 T3
2,008 59.8 61.5 60.0 65.0 76.4 88.9
2. 508 il S3.2 53.7 54.2 54.5 56.9 76.9

point, and width, was perpendicular to width,.
’DAT = days after treatment.

'Growth index = (height + width, + width,)/3. Width, was at the widest

Figure 1. Reduced size and pronounced curling
(left) of 'China Girl' holly foliage treated with

2,500 ppm Cutless.
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TABLE 2. EFFECTS OF SINGLE FOLIAR SPRAYS OF CUTLESS
ON FoLiAR COLOR, SHOOT LENGTH, AND
Suoot DrY WEIGHT OF 'CHINA GIRL' HOLLY

Rate Color' Length® Dry weight?
30 DAT* 534 DAT 364 DAT 534 DAT
ppm in. 0z. 0z.
O et 3.3 7.1 11:3 5.4
S00: <5 3.8 8.8 i 6.8
1,000. 3.8 6.8 2.0 5.8
1,500. 35 3 | s 4.2
2,000. 4.0 6.5 1.5 3.5
250050 5.0 3.3 0.0 129
'Foliar color rating: 1 = light green, 3 = medium green, and 5 =

dark green.

’Shoot length is the mean length of the three longest shoots per
plant taken 364 DAT.

‘Dry weights of shoots removed when plants were pruned for
uniformity.

‘DAT = days after treatment.

be shorter; those treated with 2,500 ppm were 54%
shorter than controls.

Shoot dry weights of clippings removed 364 DAT
decreased with increasing Cutless rates; means ranged
from 34.2% to 100% less than the controls. Most of
the decrease in shoot dry weights occurred in plants
sprayed with rates above 500 ppm. A somewhat dif-
ferent trend was present at the end of 1993. Shoot dry
weights of prunings from plants treated with 500 and
1,000 ppm Cutless were 24.8% and 7.2% percent
greater, respectively, than control plants, indicating a
greater vigor of treated plants. Shoot dry weights of
plants treated with higher rates were 23.7% to 64.9%
less than controls.

Foliage of plants treated with 1,500 ppm Cutless
appeared slightly smaller and more cupped than that
of control plants; effects were more pronounced with
the 2,000 and 2,500 ppm rates (Figure 1). Although
greater cupping was apparent when plants were com-
pared to controls, the natural cupping of ‘China Girl’
foliage made the effect less obvious.

Beginning as early as 60 DAT, plants treated with
Cutless were noticeably more compact and uniform
than control plants. This effect was more pronounced
with higher rates of Cutless (Figures 2-4). Foliage color
of plants treated with Cutless also was noticeably
darker green than that of control plants 30 DAT. This
difference in foliar color continued throughout 1992
and 1993, although it was less noticeable at the end of
the second season in plants treated with the lower rates.

Plants treated with Cutless were more compact and
uniform, and all except for those treated with 2,000
and 2,500 ppm were considered more marketable.
However, minimal pruning for shape was required for
highest quality.

Figure 2. 'China Girl' holly 90 days after treatment with
Cutless at 500 ppm .

Figure 3. 'China Girl' holly 90 days after treatment with
Cutless at 1,500 ppm.

Figure 4. 'China Girl' holly 90 days after treatment with
Cutless at 2,500 ppm.
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Foliage Characteristics of Selected Red Maple Cultivars

JEerr L. SBLEY, D. Josepn EAKES, CHARLES H. GiLLiaM, GARY J. KEEVER, WiLLIAM A. DOZIER, JR., AND CURT M. PETERSON

The popularity of
tree cultivars is due to
their uniformity in a
particular form,
unique foliage, sum-
mer or fall leaf color,
or some other feature.
A trend towards in-
creasing production
and use of cultivars
necessitates determi-
nation of characteris-
tics that readily iden-
tify each cultivar. Few
of these characteristics

Foliage of red maple cultivars (top row, left to right): 'Armstrong,’' 'Autumn Blaze,' 'Au-
tumn Flame,' 'Bowhall,' 'Fairview Flame,' 'Gerling,' 'Karpick,' (bottom row, left to right)
'Morgan,' 'Northwood,' 'October Glory,' 'Redskin,' 'Red Sunset,' 'Scarsen,' 'Schlesingeri,'
and 'Tilford.'

have been catalogued
to any degree.

Growers seldom have the opportunity to evaluate
multiple cultivars of a species in a single location.
Often the only observational data available have been
collected under different growing conditions. Such
observations are difficult or impossible to compare and
interpret.

AAES researchers have completed a comparative
evaluation of selected red maples, which are among
the most frequently planted landscape trees. These
trees were grown under the same environmental con-
ditions in order to characterize them based on leaf
anatomy, morphology, and appearance.

METHODS

Cultivars of red maple were obtained in March
1988 from Microplant, Inc., of Fairview, Ore., as tis-
sue-cultured microplantlets. Trees were containerized,
grown for two years under standard nursery practices,
and transplanted in March 1990. Ten leaves were har-
vested arbitrarily from the midpoint of actively grow-
ing shoots from each tree in May, July, August, and
September, 1993.

A unique feature of this study was to compare red
maple cultivars (Acer rubrum L.) previously reported to
perform well in the Southeast with cultivars that had not
been tested. In addition to A. rubrum cultivars, the study
included selections of Freeman (A. x freemanii) maple
cultivars, which are a cross between red and silver maples
(A. saccharinum L.). The study also included a group of
seedling red maples from seed collected in 1987 at A.
McGill & Son Nurseries in Fairview, Ore.

A. rubrum cultivars included: 'Autumn Flame,'

which was introduced in 1964; 'Fairview Flame,' 1992;
'Franksred' (Red Sunset), 1966; 'Karpick,' 1985;
'‘Northwood,' 1980; 'October Glory,' 1961; 'Redskin,’
1982; 'Schlesingeri,' 1888; and 'Tilford," 1951. A. x

freemanii cultivars included: 'Autumn Blaze'

(Jeffersred'), which was introduced in 1980; 'Morgan'
('Indian Summer'), 1971; and 'Scarsen' (Scarlet Senti-
nel), 1972.

Leaf samples also were taken from three additional
red maple selections planted in a shade tree trial initi-
ated in 1978. These trees have not been maintained in
the same manner as the current study, are from bud-
ded origins, and are 10 years older. Therefore, results
from these trees should be interpreted separately from
the previously mentioned selections. These selections
were A. X freemanii 'Armstrong,"' A. rubrum 'Bowhall,’
and A. rubrum 'Gerling.' For comparison, leaves were
collected from silver maples (A. saccharinum) in the
shade tree study.

RESULTS

'‘Scarsen' had the largest leaves, followed by 'Mor-
gan' and 'Autumn Blaze' (see table). 'Autumn Flame'
had the smallest leaves, a trait noted in previous stud-
ies. The figure depicts leaf shapes of the cultivars
evaluated in this study. 'October Glory' had the long-
est petioles (leaf stalks), followed by 'Fairview Flame';
both have striking red petioles throughout the grow-
ing season. Lowest nitrogen (N) concentrations oc-
curred with seedlings and 'Redskin'; highest concen-
trations, 'Autumn Flame.' There also were differences
in bloom type, as shown in the table.



1995 ORNAMENTALS RESEARCH REPORT

41

Results also indicated that for
red maples grown under the same

conditions, the SPAD-502 Chlo-
rophyll Meter (Minolta Camera

Co., Ltd., Japan) can be a useful
tool for ranking cultivars in leaf
greenness. Often leaf greenness is
considered to be highly correlated

with foliar N levels, but correla-

tions between N concentrations

and SPAD-502 values were poor

in this study. For example,
'Franksred,' generally accepted
among growers as having the
deepest green color of red maple

cultivars, had one of the lowest
concentrations of N while having

one of the highest SPAD-502 val-
ues.

All stomata (breathing pores)
were found on the lower surface

for the maple selections evalu-
ated. There were fewer stomata
on the sampled silver maple
(314,619 per square inch) than on

any of the red maples evaluated.
There was no apparent correlation between stomatal
density and other leaf characteristics including leaf
size. There were 351,529 trichomes (epidermal hair
structures) per square inch on the silver maple evalu-
ated. No trichomes were evident on the Acer rubrum
or A. X freemanii selections in this study.

Results from these evaluations define distinctions
that characterize foliage features among several red
maple cultivars. These data show morphological dif-
ferences in a non-subjective way, and may be used
for identification purposes.

Red Maple Cultivar Performance in the Southeast

JEFF L. S1BLEY, D. JosepH EAkES, CHARLES H. GILLIAM, GARY J. KEEVER, WILLIAM A. DOZIER, JR., AND JOHN T. OWEN

When landscapers and homeowners plant red
maple seedlings, they expect rapid tree growth, attrac-
tive canopy form, and excellent red fall color. Unfor-
tunately, red maples show considerable variations
when grown from seed. On the other hand, red maple
cultivars, which are cloned from tissue collected from
a superior mother tree, are uniform in shape, foliage,
and color.

However, cultivars are often selected for Alabama
based only on evaluations in the plants’ native regions.
Many of these cultivars prove to be unsuitable for the
Southeast. Of the 52 named red maple cultivars, none
have been released from selections originating in the
southern portion of their native range, which extends
from throughout the Eastern U.S. and Canada. To ad-
dress this problem, an AAES study identified several

superior red maples for the Southeast.

Cultivars included in the AAES trials represent a
broad cross section of the classified red maples (Acer
rubrum L.). Red maple cultivars known to perform
well in the Southeast were compared with selections
from the Freeman maple group. Freeman maples are
generally grouped with red maple cultivars but are
recognized botanically as Acer X freemanii, a cross
between red maple and silver maple (Acer
saccharinum L.).

METHODS

Cultivars were obtained in March 1988, as
microplantlets from Microplant, Inc., in Fairview,
Ore., and grown in containers for two years. Trees
ranged from four to five feet tall when transplanted
in March 1990, into a Cecil gravelly sandy loam soil.
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‘measurement

that of most other cultivars. Av-
_— erage annual height increase for
 Final height | 'Autumn Flame' was 117%
1994 | greater than had been reported in
= cm " previous studies; 'Franksred,'
575 50% greater; 'Scarsen,' 47%
s greater; 'Schlesingeri,’ 36%
; 13(7);_ | ereater; seedlings, 71% greater;
394 and 'Tilford,' 35% greater. These
221;(95 - enhanced growth differences
515 could be attributed to the use of
408 irrigation or own-root trees ver-
s ‘,5‘259}5 sus budded trees.
s Caliper increases did not fol-
. 46 low height increase trends (Table
and the previous season’s | 2) from 1991 through 1994 as a
- - general rule. While the Freeman

Trees were planted on a 30x35 foot spacing and were
fertilized with one pound of 13-13-13 per inch of cali-
per at planting and in March of following years prior
to bud break. Drip irrigation was supplied to each tree
based on 100% replacement of net evaporation from a
class A pan. Height and caliper measurements were
taken through the 1994 growing season. Initial size
differences between cultivars were not significant.
Foliar fall color patterns were evaluated two to three
times weekly from September through December of
1992 and 1993. Growth increases were determined by
the difference in current and the previous season’s
measurements.

Acer x freemanii cultivars included 'Autumn
Blaze,' 'Morgan' (‘'Indian Summer'), and 'Scarsen’
(Scarlet Sentinel). Acer rubrum cultivars included 'Au-
tumn Flame,' 'Fairview Flame,' 'Franksred' ('Red Sun-
set'), 'Karpick," 'Northwood,' 'October Glory,'
'Redskin," 'Schlesingeri,' and

group selections had a tendency
for height growth typical of silver maple, the caliper
growth on an annual basis was different for each.
Among the 13 selections of red maple evaluated, 'Au-
tumn Blaze,' an A. x freemanii, had the greatest an-
nual increase in caliper. 'Morgan' was ranked near the
middle, and 'Scarsen’ was ranked near the bottom.
'Northwood' and 'Karpick' had the least annual increase
in caliper. Most selections developed greater increases
in caliper each successive year following establish-
ment until 1994. Caliper increases were lower in 1994
than 1993 for all but 'Autumn Blaze.'

Fall color duration varied yearly. The longest du-
ration of fall color in 1992 occurred with 'October
Glory' and 'Fairview Flame' (Figure 1), while in 1993
'Fairview Flame,' 'Schlesingeri,’ 'Franksred,' and 'Oc-
tober Glory' had the longest duration (Figure 2).

Cultivars showed greater variability in the timing
of peak fall color in 1992 than in 1993. In both years

'Tilford." Since the traditional

TABLE 2. TRUNK CALIPER OF RED MAPLE

practice has been to plant trees
from seed, a group of seedlings
from seed collected from A.

1

s ~ Final caliper
 lpo1 1990 1993 ‘

1994 Annual avg,

McGill & Son Nursery of
Fairview, Ore., were planted for
comparison.

RESULTS

mm . mm

e e e
5 29

Cultivars 'Autumn Flame'

(A. rubrum) and three Freeman
maple selections 'Autumn
Blaze,' 'Scarsen,' and 'Morgan,'

generally increased the most in

height over the five years (Table

1). 'Northwood' increased the
least in height, about one-half
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'Northwood' and 'Morgan' were the first cultivars to
exhibit fall color and to have fall color peaks. How-
ever, 'Northwood' had completely defoliated near the
time 'Autumn Blaze' was at its peak and before 'Octo-
ber Glory' had begun to display notable fall color. Peak
fall color was displayed 7-10 days later in 1993 for
most cultivars. For the two seasons that fall color
evaluations were made, the cultivars 'Fairview Flame'
and 'October Glory' had the best display of red col-
oration, based on typical color hue and duration, while
'Northwood," 'Morgan,' and 'Redskin' had poor fall
color. Defoliation coincided with the end of fall color
for most cultivars each year. While all trees of a par-
ticular cultivar developed the same fall color, only 20%
of the seedlings exhibited red fall color; other seed-
lings had yellow to brown fall color.

In a previous evaluation, six of the cultivars used
in this study were evaluated for bud union incompat-

ibility. Observed deaths of the cultivars in this study
from tissue culture were not as prevalent as deaths in
the previous study among budded trees. Tree deaths
in the previous study, compared to deaths in this study
were: 'Autumn Flame,' 11% versus 0%; 'Franksred,'
0% vs. 0%; 'Scarsen,’ 55% vs. 0%; 'Schlesingeri,' 78%
vs. 40%; and 'Tilford,' 22% vs. 50%. Of the remain-
ing cultivars in the current study, one tree each of
'Northwood' and 'Karpick' died.

Superior red maple cultivars for the Southeast
were 'Autumn Flame,' 'Autumn Blaze,' 'Fairview
Flame,' and 'October Glory.' By this same criteria,
'Karpick' and 'Northwood' were poor selections. The
Freeman red maple selections, along with A. rubrum
'Autumn Flame,' had the best growth performance with
no apparent adaptability limitations to the climate
found in this part of the Southeast.

Typical Sept. Oct. Nov.
Selection color 26 1 6 11 16 21 26 31 4 9 14 19 24 Figures 1-2. Hue and
Trrrrrrrrrrrrrrrrererrrerrrrrrrrerrrrrrerrrrerrrererrireenl durationoffallcolorfor
Autumn Blaze R-P —EEE— red maple selections in
Autumn F'fme °|;RF;Y E— 1992 (top left) and in
- —EEEE—
i“""’llew: ame RO 1993 (bottom left).
K‘:_n i:;;e OR = Color notation: B =
Mo:;an Y-B T brown; O = orange; P=
Northwood Y-O B purple; R =red; Y = yel-
October Glory R-P —_— low (primary color
Redskin oY —E— listed first).
Scarsen Y 0 = Presence of
Schlesingeri (o) —E= color.
Seedling Y FEE = Peak color
Tilford Y-B B period.
Foliar color patterns
i Typlica| Sept. Oct. Nov. were evaluated two or
Selection color 22 27 2 7 12 17 22 27 1 6 11 16 21 three times weekly from
Trrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrerrrrerersnt
Automn Blaze R-P T September through De-
Avtumn Flame  O-R-Y o s cember. of 1992 .a.nd
Fairview Flame ~ R-P T — 1993 using a modified
Franksred R-O Munsell Color System.
Karpick O-R B i i R — Color peak was the
Morgan Y-B —E— maximum ranking the
Northwood Y-O — cultivar attained for the
October Glory R-P ————— T season. Peak color peri-
. ! — .
Redskin oY ods were determined to
Scarse.n . Y — be one observation be-
Schlesingeri (o) i
Seedling Y — fore the peak date and
Tilford Y-B | one observation after
the established peak.
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Buddleia Varieties Root Differently
in Response to Rooting Hormone

C. Curis MONTGOMERY, BRIDGET K. BEHE, D. JosepH EAKES, AND TaAMMY S. KRENTZ

Butterfly bush is a popular perennial landscape
plant because it attracts wildlife and is heat and drought
tolerant. Both the professional horticulturist and avid
gardener may be interested in better methods for
propagating this attractive shrub.

An AAES study showed that butterfly bush cut-
tings rooted readily when treated with the synthetic
rooting hormone IBA. Most of the 11 Buddleia culti-
vars evaluated were found to root best in the spring
and with moderate amounts of the rooting hormone --
1,500 to 3,000 parts per million (ppm).

Cultivars evaluated were Buddleia davidii "White
Profusion,' 'Empire Blue,' 'Black Knight,' 'Royal Red,’
'Opera,’ 'Charming Summer,' and 'Pink Delight;’
Buddleia davidii nanhoensis '"Nanho Blue' and 'Nanho
Purple'; Buddleia fallowiana 'Lochinch'; and Buddleia
X weyeriana 'Sungold.'

METHODS

Three-gallon stock plants were grown for eight
months from liners obtained from a single Alabama
nursery. Four-node softwood cuttings were taken from
stock plants in September 1993 and May 1994 and
stored overnight in a cooler at 40°F. The next day,
plants received IBA treatments ranging from 0-6,000
ppm. For each cultivar, 20 cuttings were used per treat-
ment. IBA was applied to the basal 1.5 inches of the
stem after the leaves were removed from the lowest
node. Treated cuttings were placed in two-inch con-
tainers filled with medium grade vermiculite. Contain-

ers were placed in a glass-covered propagation house
and irrigated by an intermittent mist system for eight
seconds every fifteen minutes from 8 a.m. to 5 p.m.

Cuttings were evaluated 21 days after treatment
for average length of the three longest roots per cut-
ting, number of roots, visual root rating, and root dry
weight. Shorter, more numerous roots were consid-
ered an indication of good rooting.

RESULTS

Nearly all cuttings rooted in both the 1993 and
1994 studies (see table). The lowest rooting percent-
age occurred in 1993 for 'Empire Blue' and 'Royal Red'
when no IBA was applied. More cuttings failed to root
without IBA than with any treatment. More cuttings
failed to root in 1994 than 1993. Overall, 'Royal Red'
had the poorest rooting percentage followed by
'Lochinch' and 'Empire Blue.' Other cultivars rooted
better.

In 1993, root count increased as IBA concentra-
tion increased for 'Empire Blue,' 'Nanho Purple,' 'Op-
era,' and 'Royal Red.' Root length decreased as IBA
concentration increased for 'Pink Delight,' 'Nanho
Purple,' 'Nanho Blue,' and 'Lochinch.' The visual root
rating increased with higher IBA concentration for
'Lochinch.' 'Royal Red' had the highest visual rating
at 1,500 ppm IBA. IBA concentration did not affect
root dryweight for any cultivar. For most cultivars,
rooting improved as IBA concentration increased.

In 1994, IBA concentration increased root count
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for all cultivars tested, with the exception of 'Empire
Blue' and 'Lochinch.' 'Lochinch' had the highest root
count at 3,000 ppm IBA. The root count for 'Empire
Blue' was not significantly affected by IBA concen-
tration. Average root length decreased as IBA con-
centration increased for 'Nanho Purple,' "Lochinch,’
'White Profusion,' and 'Nanho Blue.' Higher IBA con-
centrations increased visual root ratings for 'Nanho
Blue,' 'Pink Delight,' and 'Sun Gold.' 'Nanho Purple'
had the highest visual rating at 3,000 ppm IBA. Greater
dry weights were recorded for roots of 'Nanho Blue'
and 'Sun Gold' as IBA concentration increased.
'Lochinch' had the greatest dry weight at 1,500 ppm
IBA. Again, rooting of cultivars improved as IBA con-
centration increased.

Root count on 'Royal Red,' 'Nanho Purple,' and
'Opera' was higher with increased concentrations of
IBA, regardless of time of year. However, root count

increased on 'Black Knight,' "'White Profusion,' 'Nanho
Blue,' 'Pink Delight,' 'Sun Gold," and 'Charming Sum-
mer' in the spring study but not in the fall. IBA con-
centration increased root count of 'Empire Blue' in the
fall study but not in the spring. IBA concentration
decreased root length for 'Lochinch,’ 'Nanho Purple,'
and 'Nanho Blue' in both studies. Average root length
for 'Black Knight' and "White Profusion' increased in
the spring study but not in the fall study.

A higher visual root rating was given to 'Nanho
Blue,' 'Pink Delight,’ and 'Sun Gold' with higher con-
centrations of IBA (and 'Nanho Purple' at 3,000 ppm)
in the spring study. 'Royal Red' and '"Lochinch' were
given higher visual root ratings in the fall study.
'Lochinch,' 'Nanho Blue,' and 'Sun Gold' also showed
higher root dry weights in the spring but not in the
fall. Most Buddleia cultivars rooted best in the spring
after being treated with 1,500 to 3,000 ppm IBA.

Comparison of Buddleia Cultivars as Cut Flowers

Tammy S. KrenTZ AND BRIDGET K. BEHE

Seven of the 10 butterfly bush (Buddleia) culti-
vars examined in an AAES study could be a potential
source of cut flowers. 'Charming Summer,' 'Pink De-
light,' 'Royal Red," and 'Sungold' showed the most po-
tential. 'Lochinch,' "White Profusion,' and 'Nanho Blue'
proved to have moderate potential.

Buddleia is a large, arching shrub that reaches up
to six feet in height; dwarf forms often remain below
three feet. Its fragrant flower is perfect, usually with
an orange mouth, and has a wide range of colors in-
cluding pink, purple, yellow, and white. The flower
spike ranges from five to 25 inches long. Butterfly
bush is an excellent source for cut flowers, since flow-
ers are produced on new growth and can be cut heavily
each year. The number of flowering stems on the
Buddleia depends on cultivar, severity of previous har-
vest, and winter conditions. On a three-year-old plant,
60-100 stems could be harvested. Suggested harvest-
ing time for butterfly bush flowers is when half the
flowers on the inflorescence are open but before the
open flowers have started to fade. Flowers should per-
sist for five to eight days if properly conditioned.

METHODS

Flowers were harvested for another experiment on
July 6 and 20, 1994, from one-year-old Buddleia
bushes in five-gallon containers. The bushes had been
pruned in the spring to remove dead flowers and stimu-
late new growth. Plants were fertilized weekly with

TABLE 1. COMPARISON OF SURVIVAL DaAys
AND AVERAGE ToTAL INFLORESCENCE LENGTH
L AMONG IOB‘DD 7 IA
Cultivar L
e e in.
| Black Knight:oonauao6 e 31
Charming Summer ~608 0 0 79
Empire Blue ...... D 48
Lochlnch LB 5.1
Nanho Blue 6.4 54
Nanho fPilrple w85 3.1
Pink Delight ...... w67 6.9
Royal Red. ...6.8 6.1
Sungold...:.. il q200
‘White Profusion Len 69 . 6.0

200 parts per million of soluble fertilizer (20N-8.7P-
16.6K) and irrigated by a drip system.

This study began on Aug. 23, 1994, when flower
stems were harvested with one- to two-thirds of the
flower spike open. Fifteen stems obtained from each
of the following cultivars were placed into vases con-
taining tap water immediately after harvest: 'Black
Knight,"” 'Charming Summer," 'Empire Blue,'
'Lochinch,’ 'Nanho Blue,’ 'Nanho Purple,' 'Pink De-
light,' 'Royal Red,' 'Sungold,’ and 'White Profusion.'

Within two hours, flowers were transported to a
simulated consumer environment and recut under wa-
ter. Flowers were placed in vases containing deion-
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TABLE'Z“ (COMPARISON OF PERCENT OPEN
Fi s AMONG 0 BUDDLEIA CULTIVARS
Pct. open ﬂowers ,
Day3 : Day 6 i Day 9
: oo
e
97.1 i 'f‘ : -
803 - 780
970
,; 4 1000
Pink. Dehght 69 831 -
;Royal Red ; 840 960  100.0
Sungold ... - 99.0 1100.0
Whlte Profusion .. 74.7 192
o1 » for én anal‘ysi‘s‘ to ‘be perfo,rmed.,

ized water with Floralife at a concentration of 1.3
ounces per gallon. The vase solution was changed
every three days to prevent bacterial growth. In the
simulated consumer environment, the temperature was
maintained between 68° and 72°F. The flowers re-
ceived light provided by cool white fluorescent bulbs
from 6 a.m. to 6 p.m. A ceiling fan provided air move-
ment 24 hours a day to maintain a uniform tempera-
ture throughout the house.

Fresh weight, total length of the flower, open
length of the flower, and flower color were measured
daily. The flower was considered terminated when the
lower one-half of the florets on the spike were shriv-
eling and the upper portion of the flower was fading
in color. Survival days were defined as the number of
days from the initiation of the study until the flower
was terminated. Percent open was defined as the per-
centage of the flowers which were fully open based
on the total length of the inflorescence. Fresh weight
change was the daily fresh weight based on the origi-
nal fresh weight of the flower.

RESULTS

'Sungold,' "Lochinch,' "White Profusion," 'Charm-
ing Summer,' 'Royal Red,' and 'Pink Delight' had a
similarly high number of survival days (Table 1).
"Nanho Blue' survived fewer days than 'Lochinch' and
'Sungold,’ making this cultivar an intermediate cut
flower performer. 'Black Knight,' 'Empire Blue," and
'Nanho Purple' survived the fewest days, making these
poor choices for cut flowers.

On Day 3 of the study, 'Nanho Purple' and
'Sungold' had similarly high percentages of open flow-
ers, while 'Lochinch,' 'Charming Summer,' 'Pink De-
light,' and '"White Profusion’ all had similarly low per-
centages (Table 2). By Day 6, 'Empire Blue,' 'Nanho
Blue,' 'Nanho Purple,' 'Sungold,' and 'Royal Red' had
similarly high percentages of open flowers. Only five
cultivars survived until Day 9, and all were similar.

"White Profusion' had about 80% open, which could
be attributed to the more rapid decline of the white
flowers. 'Nanho Blue,' 'Black Knight,' 'Empire Blue,’
and 'Nanho Purple,' which were moderate to low in
survival days, all had more than 95% of flowers open.
Since all the cultivars were harvested at one- to two-
thirds open, they should all have developed to an ac-
ceptable percentage of open flowers.

Fresh weight change was not an important factor
in this study. Eight of the ten cultivars showed an ini-
tial increase in fresh weight, which signals an increase
in cut flower mass (Table 3). But 'Nanho Blue' and
'Nanho Purple' then showed a rapid decline in fresh
weight, which could be cultivar related and probably
contributed to their lower number of survival days.
Two cultivars, 'Black Knight' and 'White Profusion,’
had no initial increase, and the fresh weight contin-
ued to drop rapidly. The decline in fresh weight would
contribute to the shorter number of survival days for
'Black Knight' and the lower percent opening for flow-
ers of 'White Profusion.’

Cultivar had little effect on flower color changes.
The quality of most flowers declined at approximately
the same rate and eventually reached the lowest color
rating, regardless of cultivar. However, 'White Profu-
sion' flowers did decline more rapidly due to the more
noticeable browning of the white florets.

In summary, the following cultivars of Buddleia
have an acceptable postharvest longevity and a high
percentage of inflorescence development: 'Charming
Summer,' 'Pink Delight,' 'Royal Red,' and 'Sungold.'
"Lochinch' and 'White Profusion' could be used with
only a slight loss of flower opening offset by a high
number of survival days. 'Nanho Blue' could also be a
potential cut flower with a slightly lower survival time,
but excellent opening of the inflorescence. 'Black
Knight,' 'Empire Blue," and 'Nanho Purple' lack the
potential to be cut flowers.

 TaBLE 3. COMPARISON OF FRESH WEIGHT
CHANGE AMONG 10 BubpLEIA CULTIVARS

Ctﬂtiv'an

,Black nght Ll
_Charming Summer.
‘iEmp ¢ Blue

Nanho 3lue .
 Nanho Purple .
Pink Delight
‘Royal Red ...
Sungold .. :
‘White Profusion...........
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Response of 'Prize' Azalea to Sumagic Applied at Several
Stages of Shoot Apex Development

GARry J. KEEVER AND JoHN W. OLIVE

When azaleas are forced to bloom, growth retar-
dants are applied to restrict lateral shoot elongation,
hasten flower bud initiation, promote uniform flower
development, suppress bypass shoot development.
Plant response to growth retardants depends on time
of application and other factors. It is recommended
that uniconazole, a triazole retardant labeled for use
on azaleas as Sumagic, be applied four to six weeks
after final pinch. However, even when applied accord-
ing to label recommendations, the desired response
may not always occur, due to cultivar differences or
variation in light, temperature, or cultural conditions.

Ten stages of shoot apex development in forced
azaleas have been described, and it was later suggested
that performing the various cultural practices based
on these stages would make allowances for cultivar,
seasonal, and climatic differences. An AAES study
evaluated the vegetative and flowering responses of
forced 'Prize' azaleas to Sumagic applied at several
shoot apex stages of development (SOD). Results
showed that it is important to apply Sumagic at a very
early SOD. Treatment at a later SOD resulted in less
compact plants that flowered later with fewer blooms.

METHODS

'Prize' azaleas in 6.5-inch azalea pots containing
amended sphagnum peat:softwood shaving (3:2 by
volume) growth medium were obtained from a com-
mercial grower in November 1991. Plants were im-
mediately placed in a glass greenhouse, pruned for
uniformity on Dec. 2, and topdressed with 12-4-6 on
Dec. 10 and Jan. 10, 1992. When plants were at one
of four stages of development, Sumagic was applied
on foliage at 15 or 30 parts per million (ppm) in a
volume of two quarts per 100 square feet. See the table
for a description of SODs and dates of application.

On April 28, plants were placed in a cooler and
subsequently held in darkness at 38°F for six weeks.
Plants were removed from the cooler on June 9 and
forced into flower in a shaded double polyethylene
greenhouse. Time until flowering was determined
from the time plants were removed from the cooler
until half the flowers were fully open. At that time,
plant height, growth index, flower count and diam-
eter, and bypass shoot count and length were deter-
mined. The experiment was repeated in 1992.

TABLE 1 EFFECTS OF STAGE OF DEVELOPMENT AND PLANT GROWTH RETARDANT
_ON ‘RHODODENDRON X 'PRIZE AZALEAS (EXPERIMENT 1)

. Flower

o Growth,‘ . iBypass e --Bypass ~ Days o - Flower
. index?  shoot number  shoot length® open flowers* number  diameter’
em o o Lon . nol el i
- 308 L S22 30 58 25
‘ - ‘ 35 45 . 24
2.4 38 4 ; 2.4
- 41 P9 90
29 51 280 2.4
-- ‘ 65 5 : 1.6
26 58 19 2.0
oA LD a0 ]
‘;;3 4 48 27 2.4,

OD 2-3 (sepal and
| for companson
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number
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RESULTS

Because of similar responses in the two experi-
ments, results from only the first test are discussed in
detail (Table 1). There were relatively minor differ-
ences between the experiments (Table 2), but Experi-
ment 2 supported the conclusions of the first test.
Differences that were observed probably relate to sea-
sonal variability in environmental conditions. In the
first experiment, Sumagic was applied in January,
February, and March. Flower counts were lower and
flowering was less concentrated than in the second
experiment, when plants were final pinched in July.

Plant height and growth index increased as
Sumagic was applied at increasingly later SODs; con-
trol plants were the tallest and had the highest growth
index. These results were expected since earlier ap-
plication of Sumagic should result in a more pro-
nounced retardation. Plant height and growth index
increments decreased with increasing rate of Sumagic,
except for height at SOD 4. Treated plants were com-
pact and uniform, particularly those treated at SOD 0
and 1, while control plants were loose, open, and ir-
regular in growth habit. Bypass shoot number and
length were not influenced by SOD, but they did de-
crease with increasing Sumagic rate.

Time to flower and flower number varied with
SOD and Sumagic rate. Plants treated at SOD 0 or 1
flowered earlier and produced more blooms than con-
trol plants or plants treated at a later SOD. When plants
were treated at these stages, time to flower decreased
and flower number increased with increasing rate of
Sumagic. At later stages, time to flower increased and

flower number decreased with increasing rate. Plants
treated with 15 ppm Sumagic at SOD 2-3 flowered at
the same time as control plants, and flower numbers
were similar. Plants treated with 30 ppm at SOD 2-3
or at SOD 4 flowered after control plants with fewer
blooms

Flower diameters of plants treated at SOD 0 or 1
were similar to those of control plants and greater than
those of plants treated at SOD 2-3 (30 ppm) or SOD
4. The higher rate of Sumagic did not affect flower
diameter at SOD 0 or 1, but it did decrease the mea-
surement at SOD 2-3 and 4.

A high percentage of plants in these treatments
flowered very late and inconsistently; a few blooms
opened at a time with no pronounced peak. These
plants were considered unmarketable.

Results of this study indicate the importance of
applying Sumagic when shoot apexes are vegetative
(SOD 0) to produce compact plants, hasten flower ini-
tiation, and promote uniform flower development. At
first, producers should dissect buds to be certain they
are vegetative; however, with time vegetative buds will
be easily recognizable, and dissection will not be nec-
essary. At rates of 15-30 ppm, Sumagic promotes plant
compactness, improves flowering, and retards bypass
shoot development. A major advantage of this ap-
proach is that it avoids differences in response caused
by cultivar differences and variations in light, tem-
perature, and cultural conditions. These results agree
with earlier research on Sumagic and emphasize the
multiple role this plant growth regulator may play in
the production of forced azaleas.
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Survey of Preferences for Alternative Christmas Trees

KenNETH M. TiLT, BRIDGET K. BEHE, J. DAVID WiLLIAMS, MARY K. GAYLOR, AND J. HEATH POTTER

AAES surveys have shown that Alabamians are
receptive to using trees other than the traditional Vir-
ginia pines, cedars, and spruces as Christmas trees.
Surveys conducted in 1993 and 1994 identified an
opportunity for the state’s Christmas tree and nursery
industries to develop and explore this new market for
cut or containerized leyland cypresses, hollies, mag-
nolias, and other species.

With growing concern for the environment, there
has been an increase in the demand for living trees,
those harvested with the roots for future transplant-
ing. Also, when plants are grown in containers, all of
the roots are preserved, reducing the problem of needle
or leaf drop.

To meet this demand, some Christmas tree grow-
ers are offering container-grown trees and trees dug
from the field that are balled and burlapped. These
options allow the grower to sell living trees for Christ-
mas or landscape plants throughout the year. Shear-
ing hollies, cypresses, magnolias, and other plants into
the proper, tapered form not only creates beautiful
Christmas tree specimens, it also provides the desired
uniformity for landscape designers or architects. How-
ever, the trees often sold are not adapted to high tem-
peratures common in the South. The customer may end
up disappointed and resort to buying an artificial tree.

Although the leyland cypress is new to Alabama,
South Carolina has had tremendous success with this
tree as a Christmas tree. It has a good shape, color,
and branch strength, and it does not shed needles.
Hollies have long been a symbol of Christmas and have
a history of use as Christmas trees. Many of the older
survey respondents reported that they grew up using
hollies as Christmas trees.

METHODS

The 1993 survey was conducted at two locations:
the Alabama State Fair and the Southern Homes and
Gardens Garden Center in Montgomery. Three differ-
ent trees were displayed: a cut live Virginia pine, a
containerized Nellie R. Stevens holly, and a cut live
leyland cypress. All were similar in size and quality.
Two trees of each type were used, one of which was
decorated. Identical ornaments and decorations were
used to prevent judgement by decoration.

In 1994, the survey was conducted at the Birming-
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ham Botanical Gardens and the Southern Homes and
Gardens Garden Center. Seven different containerized
trees were decorated and displayed: Carolina Sapphire
Arizona cypress, leyland cypress, Martha Berry holly,
Nellie R. Stevens holly, Fairhope magnolia, Little Gem
magnolia, and Springhill magnolia. Using taper, den-
sity and color of foliage, uniformity, and distribution
of branches as selection criteria, the best trees avail-
able for each species were selected.
RESULTS

Of 119 consumers surveyed in 1993, 55% said they
purchased Christmas trees the previous year. Of these,
41% used an artificial Christmas tree, 54% purchased
a cut live tree, and 3% purchased a living tree in a
container. In the 1994 survey, 66% of 171 consumers
said they purchased a Christmas tree in 1993. Of these,
34% used an artificial Christmas tree, 54% purchased
a cut live tree, 3% purchased a living tree in a con-
tainer, and 2% purchased a ball-and-burlapped Christ-
mas tree.
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1993 survey participants reported an equal pref-
erence for Virginia pine and leyland cypress; holly was
not far behind (Table 1). In 1994, survey results
showed a strong interest in containerized Christmas
trees, especially leyland cypress and holly (Table 2).
Although magnolias and Arizona cypresses were
ranked low, 24-30% of the participants indicated a
strong preference for these trees. More refined prun-

ing techniques to develop trees targeted at this market
could improve interests in other alternative Christmas
trees.

In 1994, consumers were asked if they would buy
a live tree in a container that could be planted outside
after Christmas, even though they cost more than live,
cut trees. Sixty-two percent said yes, while 38% still
preferred the live, cut trees.

—

Traditional Virginia pine Christmas tree (top left); decorated Martha Berry Holly (top center); decorated Nellie R.
Stevens Holly (top right); and decorated Leyland Cypress displayed with Carolina Sapphire Arizona Cypress

(bottom).



