YHRI

Horticultural Research Institute

This Journal of Environmental Horticulture article is reproduced with the consent of the Horticultural
Research Institute (HRI — www.hriresearch.org), which was established in 1962 as the research and
development affiliate of the American Nursery & Landscape Association (ANLA — http://www.anla.org).

HRI’s Mission:

To direct, fund, promote and communicate horticultural research, which increases the quality and value of
ornamental plants, improves the productivity and profitability of the nursery and landscape industry, and
protects and enhances the environment.

The use of any trade name in this article does not imply an endorsement of the equipment, product or
process hamed, nor any criticism of any similar products that are not mentioned.

Copyright, All Rights Reserved

$S900E 981) BIA §1-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]



Butterfly Feeding Preferences for Buddleja Selections in
the Landscape!

L.L. Bruner 2, D.J. Eakes$, GJ. Keevef, J.W. Baier*, C. Suart Whitman®, PR. Knight® and J.E.Altland”’
Department of Horticulture, Auburn University, Auburn, AL 36849

Abstract

In landscape studies conducted in 2002 and B@Rllejadavidii (Franch.) ‘White Profusion’, ‘Pink Delight’, and ‘Honeycomb’ were
visited by native butterflies to a greater extent than to the remaininddfuoidfeja examined. In general, the lowest visitation wa
experienced by. crispa (Benth.) andB. lindleyana (Fortune) ‘MissVicie’. Overall, B. davidii ‘Pink Delight’ was visited by the
greatest number of species, wiBlerispa andB. lindleyana ‘Miss Vicie’ were visited by the leaiotal visit duration by one randomly
selected butterfly was greater fBr davidii ‘White Profusion’, ‘Honeycomb’, ‘Pink Delight’, and ‘Royal Red’ in 2003, while n
differences among cultivars were found in 2002fdbénces in duration per visit were observed in 2003 ®itHavidii ‘White

)
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Profusion’, ‘Pink Delight’, and ‘Royal Red’ having the greatest Bndrispa the least. Plant characteristics including inflorescenge

number growth index, flower morphologyand flower color characteristics fdifed among cultivarsThrough correlation analysis
plant characteristics that contributed in part to cultivdedihces in visitation were determined. Cultivafedénces that consistently

correlated with visitation preferences were inflorescence number and growth index. Based on correlation analysis, the| cultivar

characteristics that did not contribute to visitatiofedénces included flower morphology and flower color characteristics.
Index words: Lepidoptera, visitation, inflorescence, light reflectance.

Species used in this studyBuddlgadavidii (Franch.) ‘Black Knight’, ‘Honeycomb’, ‘Pink Delight’, ‘Royal Red’, and ‘White Profusion},
Buddlgja lindleyana (Fortune) ‘MissVicie’; andBuddlga crispa (Benth.).

Significance to the Nursery Industry

Garden design to attract butterflies is one of the most popu-
lar niches in gardening based on the sulggmtbliferation
in popular press article§he popularity of butterfly garden-
ing with the general public has prompted the horticultural

and overall plant size in developimyddlieja for butterfly
attraction. Flower color and inflorescence morphology did
not contribute to the observed preferences in visitation.

Intr oduction

trade to market and sell many cultivated species as butterfly The genu8uddieja consists of over 100 species found in
attractants for the landscape. Considerable knowledge existsAsia, Africa, and North and Souttmerica.There is great
regarding plant species that are important nectar sources forvariety in the genus with at least one species grown as a

adult butterflies and muchfeft has gone into breeding these
varieties. FoB. davidii alone, more than 70 cultivars exist,
displaying many flower colors and growth habits. Howgver
limited research has evaluated whether cultivars of a par
ticular species or genus are equally attractive to butterflies.
Based on the research performed in this stBdyavidii
‘White Profusion’, ‘Pink Delight’, and ‘Honeycomb’ pro-
vide a consistent source of attraction to native butterfly spe-
cies in the landscapB. lindleyana ‘Miss Vicie’ andB. crispa
filla consumer niche with their lower growth habits and aes-
thetics; howeverthey were not consistentlyfeftive in at-
tracting butterflies in the landscape.

This research provides guidance Buddleja hybridiza-
tion specifically for butterfly attraction. Hybridizatiorfefts

houseplant as well as another with flowers that open in win-
ter and continue through sprifighe most cultivated species
is Buddlgja davidii; however manyBuddleja species pos-
sess ornamental characteristics lackinB.idavidii includ-
ing pronounced foliage and stem pubescence, interesting fo-
liage shape, heat tolerance, and disease resistance (10).
Native to ChinaB. davidii are deciduous to semi-ever
green shrubs ranging from 1.7 to 3.3 m (5 to 10 ft) tall with
an equal spread depending on cultivar and are hardy in USDA
cold hardiness zones 5 to 9 (Buddleja davidii flowers are
perfect, fragrant, and borne in 10 to 24 cm (4 to 10 in) long,
nodding determinate panicles at the tips of canes July through
frost (4).The corolla is a narrow tube of 9 to 12 mm (0.35 to
0.47 in) long with short spreading lobéxkiddleja davidii

should focus on the characteristics of inflorescence number flowers may be white, yelloworange, pink, red, lavender
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and purple depending on cultivar

Buddlgja crispa, a native to the Himalayas, is hardy in
USDA cold hardiness zones 7b to 8. In its native raBge,
crispagrows 2.7 to 3.3 m (8 to 10 ft) tall with heavily pubes-
cent grey-green, silvery leaves. Howe\the plant has been
slow-growing and susceptible to heat stress in the southeast-
ern United $ates (4). Flowers are fragrant, lavenlilac with
orange-throats and borne in 10.2 to 12.7 cm (4 to 5 in) long
and wide determinate panicles. Native to Eastern CBina,
lindleyana is hardy in USDA cold hardiness zones 7 to 9.
The cultivar ‘MissVicie' is smaller in stature than the spe-
cies with a height of approximately 1.3 m (4 ft) and equal
spread. Non-fragrant, purple-violet flowers occur in upright-
arching 7.6 to 20.3 (3 to 8 in) long determinate panicles. Flow-
ers initiate in June and continue through frost (4).
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The high amount of genetic variability presenButdigja
offers many opportunities to develop new taxa through con-

trolled breeding (10). Extensive hybridization has been accom-

plished withB. davidii with over 75 cultivars identified by
Dirr and to a lesser extent with lindleyana with three culti-
vars listed (4)Buddiga breeding programs initiated at sev-

eight hours weekly as needed. No additional fertilization was
provided other than that contained in the growing medium.
Growing medium consisted of a pine bark:sand (7:1 by vol)
substrate amended pet (ncP) with 8.2 kg (13.8 Ib) of Polyon
18-6-12 (Pursellechnologies, Inc., Sylacaugd,), 0.9 kg

(1.5 Ib) Micromax (The Scotts Comparijarysville, OH),

eral universities have emphasized compactness, leaf and floweiand 3.0 kg (5.0 Ib) dolomitic limestone. In 2003, plants were

color, inflorescence architecture, and reductions in seed pro-

duction (13, 20). Flowering duddlgja typically slows dra-
matically during seed production, detracting from the overall
floral display Serile cultivars would be more floriferous in
the landscape and reduce the potential for invasiveness.
Buddigja is often listed as a butterfly attractant in popular

pruned back to 30.5 cm (12 in) above ground in January and
top-dressed with 44.3 ml {dsp) of Polyon 18—6—-12 #xpril.

Butterfly visitation data were collected between 2 pm and
3 pm onAugust 8 and 22, September 12, and Octolier 1
2002, anddugust 7 and 14, Septembdr dnd 25, and Octo-
ber 9 and 23, 2003, by four to eight volunte#fisitation

press gardening articles and is a known source of nectar fordata were collected in all four fields. Each single plant was

feeding adult butterflies. Howevdittle scientific research
has evaluated whethBuddleja species and cultivars attract
butterflies equallyButterflies can be highly selective in their

observed for at least one minute and up to two minutes de-
pending on duration of visits. Data included: 1) number of
butterfly visitors — counted at the beginning and end of each

choice of nectar plants, based on many factors, including color one to two minute observation per plant and combined, 2)
(5, 21), nectar guides (8), and sugar concentrations (14, 15).species of the butterfly visitors observed, and 3) total visit
Flower morphology changes, such as corolla size and form, duration and duration per visit of one randomly selected but-

may disrupt or enhance morphological matches between terfly during an observation. If the randomly selected butter

flower and insect, &cting nectar accessibility and chang-
ing the pollinator species composition (1). For pansies,

fly continued visitation beyond one minute, observations were
continued until visitation ended or to a maximum of two

Comba et al. (1) documented an increase in flower size wasminutes.Total visit duration was obtained by summing the
accompanied by an increase in nectar secretion, though nototal number of seconds the randomly selected butterfly fed

an increase in visitation, and speculated that was due to pol-

linator complications manipulating the de@r petalsWeiss

on the plant during the one to two minute observation. Dura-
tion per visit was calculated by dividing the total visit dura-

(21) demonstrated innate preferences in choice of flower color tion in seconds by the number of inflorescence visits made

for naive pipevine swallowtail butterflies and that continued
experience resulted in greater discrimination in favor of re-
warding colors. Due to the wide range of diversity in flower
color, inflorescence morphologwand growth habit among
Buddlgja species and. davidii cultivars, the potential for
preferential visitation by butterflies exists.

The objective of this study was to evaluate Brelavidii
cultivars,B. lindleyana ‘Miss Vicie’, andB. crispa for dif-
ferences in visitation by native butterfly specigddition-
ally, Buddleja were evaluated for dérences in flower mer
phology including inflorescence width and length, corolla
width, corolla tube length, overall plant size, flower color
characteristics including flower lightness, chroma, and per
cent reflectance in the visible spectrum.f&iénces in visi-
tation and cultivar characteristics were correlated in an at-
tempt to identify the cultivar characteristics that contributed
in part to the observed visitation preferences.

Materials and Methods

Cultivar evaluations and butterfly visitation. On June 18,
2002 Buddigadavidii cultivars ‘Black Knight’, ‘Honeycomb’,
‘Pink Delight’, ‘Royal Red’, ‘White Profusion’Buddleja
lindleyana ‘Miss Vicie’, andBuddigja crispa in 3.8 liter (#1)

by the randomly selected butterfly

Morphology. Flower morphology characteristics were de-
termined on October 31, 2002, afdgust 30, 2003. One
inflorescence at peak bloom was randomly selected from each
plant for measurement§he inflorescence length was mea-
sured from the extended tip of the inflorescence to the far
thest pedicel from the tithe inflorescence width was mea-
sured across the outermost edges of the flowers on the far
thest pedicel from the tip of the inflorescence. One individual
fully opened flower was selected from the randomly selected
inflorescence for corolla width and tube length measurements.
The corolla width was measured from the flo\weouter
most edge across to the other edge at the widest point of the
corolla. Corolla tube length was measured from the base of
the tube upward to the point were individual petals were fused
together at the opening. Morphological characteristics were
measured in plants from each of the four fields.

Inflorescence number per plant was recorded when visita-
tion data were collected in 2002 and 2003. Growth index,
consisting of the sum of plant height, plant width at the wid-
est point, and a second plant width measurement collected
perpendicular to the widest point, divided by three, was col-

containers were transplanted into a Marvyn sandy loam soil in lected monthly in 2003.

field plots located irAuburn,AL. Soil analysis indicated a
cation exchange capacity of 4.6 to 9.0 ¢kt and pH of 5.0

Flower color qualification. Flower lightness, chroma, and

to 5.5. Four similar but separate fields were installed. Each percent reflectance were quantified using a Minolta Spectro-
field contained four single plant replications per taxa arranged photometer CM-2002& (Minolta Camera Co., Ltd., Ramsey

in completely randomized design. Before planting, existing NJ) on November 1, 2002, using plants from one field. One
site vegetation was eliminated with glyphosate, the soil was inflorescence at peak bloom was selected randomly from each
disk-plowed to approximately 15 cm (6 in), and raked smooth. plant for evaluatiorAn inflorescence was considered at peak
Following planting, beds were mulched with approximately bloom if three quarters or more of the flowers were opened.
7.6 cm (3 in) of ground/milled pine bark and hand weeded as A lightness value of 100 represents white and a value of 0
needed throughout the studlants were drip irrigated at a  represents black. Chroma values quantify the degree of color
rate of 3.8 liters per hour (1 gal per hour) for approximately saturation with higher values representing more saturatien. Per

40 J. Environ. Hort. 24(1):39-44. March 2006
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Table 1. Mean number of visitors and butterfly species visiting and total visit duration toB. crispa,B. davidii cultivars, and B. lindleyana Miss Vicie’
onAugust 8 and 22, Septembet2, and Octoberll, 2002.

Number of visitors?¥ Number of species” Total visit duration (sec)

Species/Cultivar Aug.22 Sept.12 Oct. 11 Aug. 8 Aug.22 Sept.12 Oct. 11 Aug. 22 Sept.12 Oct. 11
B. crispa 0.2¢ 0.2c 0.8bc 0.5bc 0.2b 0.2c 0.5bc 3.5cd 1.0b 25.5a
B. davidii

‘Black Knight’ 2.0b 1.8b 1.3bc 0.8ab 1.1a 1.0b 0.8b 19.9bcd 18.1ab 19.1ab

‘Honeycomb’ 1.9b 2.8ab 1.1bc 0.3bc 0.9a 1.3b 0.5bc 30.9ab 29.8a 19.3ab

‘Pink Delight’ 2.9ab 3.3a 3.9a 0.9a 1.2a 2.0a 1.9a 26.8ab 26.1a 38.2a

‘Royal Red’ 2.3ab 2.1ab 2.1b 0.7abc 1.3a 1.4ab 1.6a 20.9bc 27.8a 24.7a

‘White Profusion’ 3.8a 1.8ab 4.8a 0.7abc 1.3a 1.1b 1.9a 44.0a 30.3a 37.4a
B. lindleyana ‘Miss Vicie’ 0.2c 0.1c 0.3c 0.3c 0.2b 0.1c 0.3c 1.0d 0.4b 1.3b

“Total number of butterfly visitors were obtained by combining the number of individuals recorded at the beginning and end of £acde-plartto-minute
observation.

YData exhibited a Poisson distribution and a square root transformation was used to bring data closer to normaliN®©\Weassumptions, but non-
transformed data is presented.

*No significant diference found among Buddleja Angust 8, 2002.

“Total number of butterfly species observed at the beginning and end of each@ianto two-minute observation.
VTotal visit duration in seconds for one randomly selected butterfly during each plant observation.

Y“Means within a column followed by the same letter are similar according to Dsifdaltiple Rangdest,a = 0.10.

cent reflectance values were measured at intervals of 10 na-0.2 eachBuddlgja davidii ‘Pink Delight’ had the greatest
nometers (nm) between the visible spectrum range of 400 to number of visitors in mid-Septemberhile similar to ‘Hon-
700 nm for a total of 30 values per samplefacilitate data eycomb’, ‘Royal Red’, and ‘White ProfusionBuddieja
analyses of percent reflectance values, the values were avercrispa andB. lindleyana ‘Miss Vicie' had the least number
aged across the wavelength range of each color to produce af visits. In October'White Profusion’and ‘Pink Delight’
single valueWavelength ranges for each color include violet had the greatest number of visitors. Similar to previous ob-
(400 to 435 nm), blue (436 to 500), green (501 to 565), yellow servations, the lowest visitation was experience.loyispa
(566 to 590), orange (591 to 625), and red (626 to 700). andB. lindleyana ‘Miss Vicie’ with an average of less than
one visitor In earlyAugust 2002, ‘Pink Delightivas visited

Experimental design and statistical analysis. Plants were by the most butterfly species while similar to the remaining
arranged in a completely randomized design within each of B dav,|d|| cultivars (ble 1) with the exception Qf ‘Honey-
the four fields. Data found to be similar between fields were COMDP'. Bucljdl_eja crispa, B. davidii ‘Honeycomb’ andB.
pooled for analysis. Butterfly visitation data exhibited a Pois- lindleyana ‘Miss Vicie’ were visited by the least number of
son distribution and a square root transformation was used toSPECIESA similar trend was observed in latagust (Bble

bring it closer to normality to meANOVA assumptions.t&- 1). Buddigja davidii ‘Pink Delight’ and ‘Royal Red’ were
tistical software used for all data analysis was SAS @ls).  Visited by the greatest number of species in mid-September
data were subjected Analysis ofVariance (ANOMW). Visi- while B. crispa andB. "nd'eyan? Miss Vicie’ were V'S"ted
tation data found to be similar between dates USN@VA by the least. ‘White Profusion’, ‘Pink Delight’, and ‘Royal

was combined accordingly for analyses. 2002 visitation data Red"were visited by the most species in October
differed between dates and was not combined for analysis, " lateAugust, visit duration for ‘White Profusion’, ‘Hon-
while 2003 visitation data was combined accordingly eycomb’, and ‘Pink Delight’ was similar with visit duration
Mean separation of visitation data was performed using for ‘White Profusion’ greater than the remaining four
Duncans Multiple Rangdest at the 10% level to avoid mak-  Buddigja (Table 1).Buddigja lindleyana ‘Miss Vicie’ was
ing Type Il statistical errors (), while mean separation of ~ Visited for the least duration and was similaBtorispa and
cultivar characteristics were tested similarly at the 5% level. B- davidii *Black Knight'. Total visit duration was similar
Simple linear correlation (Pearson r) was Used to determine @M0NngB. davidii cultivars in SeptembeiPink Delight' was
the extent to which diérences in visitation and plant char  ViSited for the greatest duration of 38.2 seconds in Ogtober
acteristics, including inflorescence numbegrowth index, while similar to the remaininguddieja with the exception
inflorescence length and width, corolla width and tube length, ©f B-lindleyana‘Miss Vicie'. No differences in duration per

and light reflectance of flowers in the visible spectrum were ViSit were observed throughout 2002 (data not shown).
related. In August and early September 2003, ‘Honeycoanid

‘Pink Delight’ had the greatest number of visitoralfle 2),

. . while visitation was lowest fdB. crispa, B. lindleyana ‘Miss

Results and Discussion Vicie’, andB. davidii ‘Black Knight'. The number of visitors
\isitation observations. Although there were no ddrences observed for ‘White Profusion’, ‘Pink Delight’, and ‘Royal

in visitor numbers in earlfugust (data not shown), ‘White  Red’ was similar with visitation to ‘White Profusion’ and ‘Pink

Profusion’ had the greatest number of visitors followed by Delight’ greater than the remaining fduddlgja in late Sep-

and similar to ‘Pink Delightand ‘Royal Redin lateAugust tember and early Octobén late Octobewisitation was simi-
2002 (Tble 1).Visitation data between 2002 dategatid lar for ‘Pink Delight’, ‘White Profusion’B. crispa, and ‘Hon-
and were not combined for analydssiddieja crispa andB. eycomb’, with the number of visitors observed for ‘Pink De-

lindleyana ‘Miss Vicie’ had the lowest number of visits with  light' greater than the remaining thrBeddlgja. In August

J. Environ. Hort. 24(1):39-44. March 2006 41
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Table 2. Mean number of visitors and butterfly species visiting and total visit duration and duration per visit td. crispa B. davidii cultivars, and B.
lindleyana‘Miss Vicie’ onAugust 7 and 14, Septembeil and 25, and Octobe® and 23, 2003.

Total visit duration®

Number of visitors*Y Number of specie®” (sec) Duration per visit¥
Aug. 7, 14, Sept. 25 Aug. 7, 14, Sept. 25 Aug. 7, 14, Sept. 25 Aug. 7,14, Sept. 25
and and and and and and and and
Species/Cultivar Sept. 1t Oct. & Oct. 23 Sept. I Oct. & Oct. 23 Sept. 1 Oct. &  Sept. 11 Oct. &
B. crispa 1.0¢ 0.0d 2.0abc 0.6d 0.0e 1.7ab 4.2c 0.0c 2.9c 0.0c
B. davidii
‘Black Knight’ 1.6¢c 0.9cd 0.3c 1.1cd 0.7cd 0.2c 26.6bc 10.3b 16.1ab 6.5bc
‘Honeycomb’ 6.7a 1.7bc 1.5abc 1.8b 0.9bc 0.9bc 57.8a 21.4b 24.5a 12.5abc
‘Pink Delight’ 6.3a 3.5a 3.7a 3.2a 1.8a 1.8a 43.2ab 51.2a 22.3a 26.0a
‘Royal Red’ 3.4b 2.9ab 0.3c 1.9b 1.4ab 0.3c 42.7ab 49.3a 19.3ab 21.0ab
‘White Profusion’ 3.3b 3.7a 2.9ab 1.7b 1.8a 1.5ab 19.0c 52.3a 8.9bc 29.6a
B. lindleyana ‘Miss Vicie’ 2.2 bc 0.6¢cd 0.6bc 1.5bc 0.3de 0.5¢ 25.6bc 9.4b 7.8bc 5.8ab

“Total number of butterfly visitors were obtained by combining the number of individuals recorded at the beginning and end of acke-plarto-minute
observation.

YData exhibited a Poisson distribution and a square root transformation was used to bring data closer to normaliN®©\Aesssumptions, but non-
transformed data is presented.

*Total number of butterfly species observed at the beginning and end of eachgianto two-minute observation.
“Total visit duration in seconds for one randomly selected butterfly during eacls plaet'to two-minute observation.

Duration per visit calculated by dividing the total visit duration by the number of visits made by one randomly selected butterfly duringeankiano-
minute observation.

YResults from observations performedAungust 7, 14, and Septembet, 2003 were similar according £NOVA and therefore, combined. Results from
observations performed on September 25 and October 9, 2003 were similar accaxdiy/foand therefore, combined.

Means within a column followed by the same letter are similar according to Dsifdaltiple Rangdest,a = 0.10.

and early September 2003, ‘Pink Delight’ was visited by the early October while ‘White Profusion’ and ‘Pink Delight’ ex-
greatest number of speciesble 2).The number of species  perienced a greater duration per visit tiBarcrispa andB.
visiting ‘Pink Delight’, ‘White Profusion’, and ‘Royal Red’  davidii ‘Black Knight'. Buddigja crispa had the shortest dura-
were similar with ‘Pink Delight’ and ‘White Profusion’ greater  tion per visit throughouAugust, Septembgand early Octo-
than the remaining fouBuddlgja in late September and early  ber up to 2.9 seconds. Duration per visit was similar among all
October‘Pink Delight’, B. crispa, and ‘White Profusionvere Buddlgja in the study in late Octoher

visited by the greatest number of species in late Ogtaliar In August and September 2002, butterfly species from the

the number of species visiting ‘Pink Delight’ again greater than Lepidoptera family of Nymphalidae accounted for the major

the remaining fouBuddlgja. ity the documented visitation, followed by Hesperiidasb{&
ThroughoutAugust and early Septembéotal visit dura- 3). In late Septembemonarch butterflies (Danaidae) were

tion for ‘Honeycomb’, ‘Pink Delight’, and ‘Royal Red’ was  first documented in the study during their fall migration and
similar with ‘Honeycomb’ greater than the remaining four accounted for 10% of the visitatiorhere was a slight shift in

Buddlga (Table 2). In late September and early Octolodal demographics in October with Hesperiidae accounting for the
visit duration was greater for ‘White Profusion’, ‘Pink De- majority of the visitation followed by Nymphalidae. During
light’ and ‘Royal Red’ compared to the remainiBgddligja. these subtle shifts in demographics, visitation among culti-

In late Octobertotal visit duration was similar among all  vars remained fairly consistent with ‘Pink Delight’ and ‘White
Buddligja in the study (data not shown). August and early Profusion’as the most visited in the 2002 study
Septembeduration per visit was similar among ‘Honeycomb’, In August through early Septemb@003, butterfly spe-
‘Pink Delight’, ‘Royal Red’, and ‘Black Knight’ while dura- cies from the Lepidoptera families of Nymphalidae contrib-
tion per visit for ‘Honeycomb’ and ‘Pink Delight’ was greater uted the majority of the documented visitation followed by
than the remaining threBuddigja. Duration per visit was Hesperiidae (@ble 3).Typical nymphalids and hesperiids
mostly similar among thBuddigja during late Septemberand  observed during the study included buckeyes and numerous

Table 3. Lepidoptera visitor demographic pecentages (%), identified by family and number of visitors documented thoughout study in 2002 and

2003.
2002 2003

Family Aug. 8 Aug. 22  Sept. 12 Oct. 11 Aug. 7 Aug. 14 Sept. L  Sept. 25 Oct. 9 Oct. 23
Number of visitors 109 206 186 216 242 300 200 219 81 104
Hesperiidae 28 33 33 49 21 24 35 49 41 32
Pieridae 15 4 12 5 6 7 5 0 0 0
Nymphalidae 56 59 41 31 55 57 52 42 8 25
Heliconidae 0 1 3 7 3 3 6 6 18 32
Papilionidae 0 1 0 0 14 6 1 3 0 0
Danaidae 0 0 10 7 0 2 0 0 33 8
Other 1 1 1 0 1 1 1 0 0 3
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Table 4. Mean inflorescence numbers peplant for B. crispa, B. davidiicultivars and B. lindleyana‘Miss Vicie’ during 2002 and 2003 observations,
total inflor escence numbe(TIN) and growth index for during 2003 observations.

Inflor escence number

2002 2003 Growth index

Species/Cultivar Aug. 22 Sept. 12 Oct. 11  Aug. 7 Aug. 14 Sept. L Sept. 25 Oct. 9 Oct.23 TIN* Aug.8 Sept.4 Oct. 3
B. crispa 1.2d* 23.4bc 4.0d 2.0c 0.0c 24.7ab 2.2c 7.8b 108.3a 142cd 101c  149bc 135c
B. davidii

‘Black Knight’ 12.3c  24.0bc 5.8cd 6.9c 14.6bc 10.1b 13.3bc 10.0b 2.5d 56d 128bc  133c 134c

‘Honeycomb’ 7.9cd 30.0bc 30.5b 39.5a 41.4a 36.6ab 30.9ab 48.9a 78.3b 394a 185a 195a 206a

‘Pink Delight’ 30.1b 34.5b 33.9b 17.5bc 27.6ab 34.3ab 27.4ab 32.9ab 28.8ctb4bc 163a 169ab 188ab

‘Royal Red’ 12.9¢c 17.9cd 16.1c 17.8bc 18.8abc 17.5b 30.3ab 35.0ab 1.8d 136cd 172a 171lab 177bc

‘White Profusion’ 47.0a 55.6a 49.1a 17.7bc 17.4abc 47.6a 33.4a 48.1a 15.2d 188bc 136b  139bc  146bc
B. lindleyana ‘Miss Vicie’ 44cd 7.0d 13.8cd 30.5ab 40.1a 17.5b 26.8ab 47.0a 49.1c 264b  120bc 127c 135¢

ZIInflorescences were counted if three quarters or more of the flowers were opened.

YGrowth index = (plant height + plant width at widest point + perpendicular width) / 3.

*TIN = Total inflorescence numb&ugust through October 2003.

“Means within a column followed by the same letter are similar according to Dsifdaliple Rangélest,a = 0.05.

skippersThe greatest amount of visitation from Papilionidae greatest mean inflorescence number per plant, exceeding the
(swallowtails) was documented in eaflygust with 14%, remaining cultivars by 144% to 3916%afle 4).Buddiga
decreasing through late SeptemiSwecies observed during  exhibiting the lowest inflorescence numbers in 2002 \Bere
the study from the Papilionidae family included pipevine crispa (August and October), ‘Honeycomb’ (August only),
swallowtails, Eastern black swallowtails, and Eastern tiger B. lindleyana ‘Miss Vicie’ (August, Septembgand Octo-
swallowtails. In late Septembdresperiids and nymphalids  ber), ‘Royal Red’ (September only), and ‘Black Knight’ (Oc-
were essentially equally represented with 49% and 42% of tober only).

the visitation. Hesperiids dominated the species visiting the  In earlyAugust 2003B. davidii ‘Honeycomb’exhibited
study area in early Octohedollowed by Danaidae (mon-  the greatest number of inflorescences while similaB.to
archs). In late Octobethe majority of the visitation was  lindleyana ‘Miss Vicie’ (Table 4).Throughout most of the
equally distributed between hesperiids and Heliconiidae fol- remaining 2003 season, inflorescence numbers were similar
lowed by nymphalidsThe dominant heliconid species ob- among many of thBuddleja ranging from 17.4 to 48.9 with
served was the gulf fritillary with sporadic appearances by the exception of fewer inflorescences Rircrispa andB.
variegated fritillariesAs observed in 2002, visitation among  davidii ‘Black Knight' (mid-August),B. lindleyana ‘Miss
cultivars remained fairly consistent with ‘Honeycomb’, ‘Pink  Vicie’, B. davidii ‘Black Knight’, and ‘Royal Red'mid-Sep-
Delight’, and ‘White Profusion’ receiving the greatest visi- tember),B. crispa (late September), ar. crispa andB.
tation throughout the observed shifts in visiting species de- davidii ‘Black Knight' (early October). In late Octohehe

mographics. greatest number of inflorescences was exhibite8l byispa
and the least by. davidii ‘Royal Red’, ‘Black Knight’,
Inflorescence number, growth index, morphology, and ‘White Profusion’, and ‘Pink Delight'. In general, inflores-

color. Throughout 2002, ‘White Profusiomxhibited the cence numbers decreased in late October as the growing sea-

Table 5. Probability value (P), Pearsons correlation coeficient (r), and number of observations (N) forsimple linear correlation (Pearson r) of
visitation? with inflor escence numberand growth index onAugust 8 and 22, Septembel2, and Octoberll, 2002 andAugust 7 and 14,
Septemberll and 25, and Octobe® and 23, 2003.

2002 2003
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Aug. 8 Aug. 22  Sept. 12 Oct. 11 Aug. 7 Aug. 14 Sept. L  Sept. 25 Oct. 9 Oct. 23

Inflorescence number

P valug¢ - <0.000%¥ NS’ NS <0.0001 <0.0001 0.0002 <0.0001 0.0077 0.0070

r valug 0.5170 0.5559 0.6956 0.5015 0.6521 0.3253 0.3239

N value¥ 102v 75 69 50 72 66 68
Growth index

P value — — — - <0.0001 0.0007 <0.0001  <0.0001 NS 0.0438

r value 0.5096 0.3946 0.5861 0.4805 0.2509

N value 76 70 48 68 65

%isitation = total number of butterfly visitors obtained by combining the number of individuals recorded at the beginning and end of each one to two minute
plant observation.

YP value = probability value.

*r value = Pearsos'correlation coditient.

“N value = number of observations compared in the analysis.
NS = Nonsignificant.
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son concluded with the exceptions beihgrispa, B. davidii characteristics dBuddlgja, such as nectar quality and quan-

‘Honeycomb’, andB. lindleyana ‘Miss Vicie'. Totaling the tities and any dferences among cultivars, could provide
inflorescence numbers over the 2003 sedBalgvidii ‘Hon- continued information regarding the relationshipaddieja
eycomb’had the greatest total inflorescence numb4® to and Lepidopteran pollinators.

703% greater than the remainiBgddieja (Table 4).
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