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ABSTRACT

The Southwestern squash vine borer, MeTittia 
calabaza Duckworth and Eichlin (Lepidoptera: Sesiidae), is 
a serious pest in several areas of the Southwest and Texas. 
To determine the distribution of M." calabaza, a county-by
county telephone survey of Southwestern states and Texas was 
performed. Presence of M." calabaza was reported in various 
urban environments in Arizona, New Mexico, and throughout 
Texas.

Host susceptibility tests were performed on 16 
varieties encompassing seven species of Cucurbita. All 
tests were performed on plants in naturally infested plots. 
The varietal test showed C. moschata var. butternut, C. pepo 
var. jack o' lantern, and spaghetti, as well as the wild 
xerophytic species, C. digitata and C. foetidissima, to be 
the most resistant to borer attack. Non-preference by M. 
calabaza was shown with C. mixta var. cushaw and Cucumis 
melo var. casaba since no eggs or larvae were observed on 
these two species.

Cultural management tests were performed solely on 
C. pepo var. zucchini, a highly susceptible variety. Pre
liminary studies showed soil mounding to be a very promising 
method of managing M. calabaza, when compared with a control
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group and a group utilizing carbary1 spray. Other tests 
utilized a cultural management strategy that consisted of 
mounding soil around the base of the plant in conjunction 
with breaking apical dominance, to cause vining. This treat
ment resulted in a reduction in plant mortality and increased 
yields over untreated controls.

The Committee on Common Names of Insects of the 
Entomological Society of America has approved my proposed 
name, Southwestern squash vine borer, as the designated 
common name for M. calabaza.
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INTRODUCTION

The family Sesiidae is comprised of 170 genera with 
255 species in North America north of Mexico, and about 207 
documented for Central and South America (Duckworth and 
Eichlin 1978a). There has been some confusion about the 
family name, which must be taken as Sesiidae (Hubner 1819), 
of which the name Aegeriidae (Stephens 1829) must be con
sidered a synonym (Naumann 1971).

Sesiidae represents a well-defined family of moths 
of worldwide distribution (Duckworth and Eichlin 1978a). 
Edwards (1880) contributed much to the nomenclature of 
various sesiids, while Beutenmuller (1901) was the first to 
attempt monographing the North American Sesiidae. Engelhardt 
(1946) expanded the knowledge of the life history of this 
group. More recently, MacKay (1968) revised 20 North 
American genera of sesiids based on late instar larval 
morphology. Naumann (1971) has contributed nomenclature! 
information based on a detailed study of female genitalic 
features and wing venation. Eichlin (1975) gives a key to 
adults of Melittia species based on distribution and easily 
observable external features.. Color photographs of the 
species are also provided.

1
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The adults of. this family are extremely homogeneous 

morphologically. Their front wings are long, narrow, and 
transparent, with the anal veins reduced, while the hind 
wings are broad with the anal area well developed. All 
members of this family have a clear area in the wings 
(Borror, DeLong, and Triplehorn 1976). Other typical char
acteristics are clavate or filiform antennae, as well as an 
elongate slender abdomen (Duckworth and Eichlin 1974). The 
moths are brightly colored.

The moths are diurnal, rarely disperse far from 
their host plants, and often mimic various Hymenoptera in 
both appearance and behavior (Duckworth and Eichlin 1973a, 
1974; MacKay 1968) . The hymenopteran mimetic characteristics 
of sesiids include rapid flight, the pattern and scaling of 
the wings, banding or striping of the abdomen with yellow 
or orange, and the presence of tufts of scales on the legs 
that may simulate the gathered pollen of certain Hymenoptera.

The larvae of sesiids bore in roots> stalks, stems, 
trunks, or branches of trees, shrubs, or vines of herbaceous 
plants, often causing considerable damage (Engelhardt 1946). 
Some larvae form galls, others are inquilines in galls of 
other species, and some inhabit injured areas on trunks or 
branches of their hosts (MacKay 1968).

The genus Melittia occurs worldwide and is host- 
specific on plants of the family Cucurbitaceae (Duckworth
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and Eichlin 1974). The complex of Melittia that infests 
cultivated Cucurbitaceae is: M. satyriniformis Hubner, M.
cucurbitae (Harris), and M. calabaza Duckworth and Eichlin. 
M. calabaza (Figs. 1 and 2) is distinguishable from the 
other two Melittia spp. by its second abdominal segment 
which is orange dorsally father than olive green. In 
addition, M. satyriniformis has a small hyaline streak on 
the apical area of the forewing that is not present in the 
other two species.

Duckworth and Eichlin (1973b) give incomplete infor
mation on the distribution of the three species, and precise 
distributions have not been elucidated (Fig. 3). Until 
recently, M. satyriniformis was erroneously attributed to 
North American as well as South American species. The 
Committee on Taxonomic Names will be addressing this issue 
in the near future (F. G. Werner, personal communication).
A revisionary study of Western Hemisphere Sesiidae by 
Duckworth and Eichlin (1973a) described a new species, M. 
calabaza. The distribution of this species is given as 
"southern Arizona, Texas, and Mexico as far as Orizaba in 
the state of Veracruz."

M. gloriosa Hy. Edw., M. snowii Hy. Edw., and M. 
grandis (Strecker) are closely associated with the family 
Cucurbitaceae (Table 1) as their host plants. Engelhardt 
(1946) found that larvae of M. gloriosa and M. grandis feed



Figure 1. Melittia calabaza, the Southwestern 
squash vine borer, female.



2. Ms1ittia calcibcizci/ the Southwestern 
squash vine borer, male.
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e Metiffio cotobazo 
o M. cucurbltot

Figure 3. Distribution of Melittia calabaza and 
cucurbitae as determined by Duckworth 
Eichlin (1973b).
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Table 1. Species of Melittia that are known to attack the 
Cucurbitaceae family.

Moth Species Reported Host Plants Reference

Melittia grandis 
(Strecker)

Tubers of Cucurbita 
foetidissima Englehardt 1946

M. snowii 
Hy. Edw.

M. gloriosa 
Hy. Edw.

M. cucurbitae 
(Harris)

Gall formation on C. 
foetidissima

Tubers on Echinocystis 
fabacca (manroot) and 
C. foetidissima and C. 
palmata
Infests vines of culti
vated Cucurbitaceae

1946

1946

1946
M. satyrinformis Infests vines of culti
Hubner vated Cucurbitaceae 1946

M. calabaza 
(Duckworth and 
Eichlin)

Infests vines of culti
vated Cucurbitaceae Duckworth and

Eichlin 1973a
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on the roots of Cucurbita foetidissima. M. snowii produces 
galls on the vines and petioles of C. foetidissiina. The 
boring of M. snowii in various parts of C. foetidissima 
results in elongated galls 1-2 cm long and up to 1 cm thick. 
MacKay (1968) observed that M. snowii, M. cucurbitae, and M. 
gloriosa appear to be highly evolved with a greater degree 
of specialization than those of any other North American 
genus of Sesiidae examined.

Cucurbitaceae Description
The Cucurbitaceae comprises about 90 genera and 750 

species (Whitaker 1962). Comparatively few species are 
endemic to temperate regions and none are cold hardy 
(Whitaker 1968) . The center of distribution (Table 2) of 
this family is the tropical and semi-tropical region south 
of Mexico City extending as far south as the Mexico- 
Guatemala border. Since members of this family are fairly 
consistent in above-ground development, root habit, 
morphology, and anatomy (Whitaker 1962), and because plant 
architecture is an important aspect in borer-caused 
mortality, a brief general description of cultivated species 
follows.

The root system consists of a strong taproot with 
many horizontal laterals arising from its upper 2 feet.
The primary laterals have many secondary branches which 
create an intricate network of rootlets. This network
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Table 2. The distribution and characteristics of six 
species of Cucurbita and one species of Cucumis.

Species Distribution Characteristics Author

Cucumis melo L. Africa, Asia
(casaba)

thrives in high temp., Whitaker 1962 
vine, large fruit

Cucurbits pepo L. 
(zucchini, golden 
zucchini, jack 
o*lantern, scal- 
lopini, spaghetti, 
St, Patrick's 
scallop, straight- 
neck , crookneck, 
butterbar, table 
queen)
C. mixta Pang. 
Tcushaw)

C. moschata Poir. 
"{butternut)

C. maxima Dutch. 
Tltalianmorrow)

northern Mexico, 
midwest and 
southern U.S.

southwestern U.S 
Central America

Mexico, Central 
America

South America

dark green foliage, Whitaker 1963,
bush or vine, long tap 1968; Whitaker 
root, cool tolerant, and Bohn 1950
extremely variable

dark green foliage, 
vine, long tap root, 
less tolerant of cool 
temp, than C. pepo
thrives in high temp., 
high humidity, least 
cool tolerant of cul
tivated Cucurbita spp.

Whitaker 1962, 
1968? Whitaker 
and Bohn 1950

Whitaker 1968, 
Whitaker and 
Bohn 1960

cool tolerant, one Whitaker 1962,
species is heat toler- 1968
ant "banana"

C. digitata Gr. New Mexico,
Arizona

C. foetidissima HBK southern Mexico, 
(buffalo gourd) west and mid-

western U.S.

xerophytic, perennial, Whitaker and
upper leaf surface dark Bemis 1964
green, with conspicuous
broad bands of white
pubescence along the
veins
xerophytic, perennial, 
grayish green heart- 
shaped foliage with 
tough textured surface, 
large tap roots, 
usually ill-smelling 
plant, with numerous 
stems up to 6 m long

Bemis et al. 
1968, 1978; Kearney and 
Peebles 1960
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occupies the surface foot of two of soil. Mature plants 
have an extensive root system with the greatest absorbing 
area in those species showing the greatest vine growth 
(Whitaker 1962).

Squash plants generally have from three to eight 
lateral branches that arise from the base of the main axis 
(Jones and Rosa 1928). The main axis is a sympodium (i.e., 
at each node a lateral branch continues the main axis) and, 
by its growth, displaces the terminal branch. Then the 
laterals occupy a point opposite the axis from the leaf 
which gives rise to a node (Whitaker 1962). From the 
primary branches several secondary branches originate. The 
branches are trailing and in most varieties grow to several 
feet in length. Some species of Cucurbita have a tendency 
to produce adventitious roots at the nodes or can be in
duced to produce these roots by covering the branches with 
soil (Whitaker 1962). Bush type plants have short, upright 
stems and do not trail (Jones and Rosa 1928? Whitaker 1962).

The vascular bundles of the stem are arranged in 
two rings, with sieve tubes occurring in the phloem as well 
as in the tissue outside of the phloem. The outer ring is 
composed of smaller bundles which are at right angles to 
the stem. The inner ring has larger bundles which alter
nate with those of the outer ring (Whitaker 1962). Because 
of their large size, the sieve tubes are characteristic of



the genus. The xylem is also very large, especially in 
older tissue (Jones and Rosa 1928).

The leaves are simple, three to five-lobed, with 
the depth of the lobes varying between species and varieties 
(Whitaker 1962). The tendrils are borne in the axils of 
the leaves and are characteristic of most vining cucurbits. 
The plants are usually monoecious with separate staminate 
and pistillate flowers on the same plant. They may also be 
andromonoecious, i.e., bearing staminate and hermaphroditic 
flowers on the same plant (Whitaker 1962). Flowers are 
bright yellow, large, and occur in the axils of the leaves. 
The number of staminate flowers produced always exceeds 
that of the pistillate ones; however, the ratio varies 
within species and cultivars (Whitaker 1962). The flowers 
are open for approximately 24 hours in which the stigmas 
are in a receptive state (Jones and Rosa 1928).

Fruits of the Cucurbitaceae are highly variable in 
size, shape, texture, and color (Tapley, Enzie, and Van 
Eseltine 1937). The fruit is classified as an inferior 
berry, or pepo (Bailey 1949) and is indehiscent with the 
fleshy floral tube adnate to the pericarp (Whitaker 1962).

Plant Enemies
Cucurbits are reported to be attacked by anthracnose 

(Busch and Walker 1958), bacterial wilt (Doolittle 1921), 
downy mildew (Doran 1932), and mosaic virus (Freitag 1956;

11
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Grogan, Hall, and Kimble 1959; Lindberg, Hall, and Walker 
1956) .

In addition to destroying seeds, fruits, and 
plants, the insects vector many of the previously mentioned 
diseases (Whitaker 1962). Insects that are commonly found 
on cucurbits are, in addition to the squash vine borers: 
leafhoppers (Poos and Wheeler 1943), squash bugs (Novero, 
Painter, and Hall 1962; Wadley 1920), squash beetles 
(Douglas 1926), and cucumber beetles (Howe, Sanborn, and 
Rhodes 1976; Michelbacher 1953). Chambliss and Jones 
(1966), Howe and Rhodes (1973), Howe, Sanborn, and Rhodes 
(1976) and Sharma and Hall (1970, 1971a,b) have shown in 
studies of cucurbitacins, that there were quantitative 
relationships between levels of tetracyclic triterpenes and 
the degree of feeding by cucumber beetles. In addition to 
insects, mites are also reported to attack cucurbits 
(Michelbacher, Middlekauff, and Bacon 1952).

Host Susceptibility
Specific references to host relationships of M. 

cucurbitae and M. satyriniformis on various members of the 
Cucurbitaceae have been widely reported. Nothing is known 
of host susceptibility for M. calabaza. Conflicting state
ments regarding injury to different varieties of Cucurbita 
have been reported. Bentley (1914) reported that M. 
satyriniformis was a serious pest of melons and cucumbers
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in Tennessee. Worthley (1923) reported M. satyriniform!s 
to be a major pest of winter squash, pumpkin, and summer 
squash, while rarely attacking melons and cucumbers.
Britton (1919), Thompson (1939), and Whitcomb and Garland 
(1948) reported that cucumbers and melons are seldom 
attacked by M. satyriniformis when squash and pumpkins are 
present. Gilbert and Popenoe (1924) found cucumbers and 
melons susceptible to borer attack, but pumpkins and squash 
were the preferred host. Summer squash were found by 
Friend (1931) to be heavily infested, but appeared to suffer 
less damage than other varieties. Allen (1939) observed 
that adjacent plantings of hubbard and acorn squash left 
only the hubbard variety severely damaged. Bailey (1949), 
Borchers and Taylor (1977), Carruth and Hervey (1947), 
Carruth and Howe (1948), and Whitcomb and Garland (1948) 
all found Cucurbits moschata highly resistant to Melittia 
satyriniformis attack. The unsuitability of cultivars of 
C. moschata, Citrullus vulgaris (watermelon), and Cucumis 
spp. (cucumber and muskmelon) as host plants was shown by 
forced artificial infestation, which resulted in incomplete 
or no larval development (Howe 1949, 1950).

Engelhardt (1946) found that wild species of 
Cucurbita growing in close proximity to cultivated varieties 
were ignored by the squash vine borer. A study with culti
vated and wild species of Cucurbita (Howe and Rhodes 1973)
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showed that larvae were able to develop to maturity on 
cultivated as well as certain wild mesophytic varieties, 
while wild xerophytic species were rejected.

Management Strategies
The earliest prescribed method for control of the 

squash vine borer (SVB) was a mechanical method known as 
"worming." This procedure involved slitting the stem from 
the frass-clogged hole lengthwise, and bending back the cut 
portion to reveal the borer. The larva was then removed 
and destroyed. Following this, the injured point was 
covered with moist soil to encourage secondary rooting 
(Chupp and Leiby 1951; Cleveland 1927; Gilbert and Popenoe 
1924; Price and Rodriguez 1953; Quaintance 1896; Worthley 
1923). Cleveland (1927) reported that recovery from 
worming was minimal. Extreme care must be used in cutting 
out borers. More often than not this procedure produced 
a larger injury than the borer itself had inflicted.

Trap crops of early squash varieties have been 
recommended (Chupp and Leiby 1951; Gilbert and Popenoe 
1924; Spencer and Henderson 1925; Worthley 1923) for use 
with slower growing varieties, or late plantings of 
susceptible varieties. This management technique presumes 
that the early varieties may capture the eggs of the first 
generation by redirecting females away from other later 
varieties which would then escape infestation. Trap crops
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could then be destroyed along with the borers. This method 
of late planting was reported by Cleveland (1927) to prevent, 
proper maturation of a crop, especially in shorter growing 
seasons. Cleaning up of crop refuse has been highly en
couraged (Chupp and Leiby 1951, Friend 1931) along with 
collecting vines as soon as harvest is over. Another 
recommendation is fall harrowing of soil to expose cocoons 
and then deep plowing the following spring, to reduce the 
population. Crop alternation for cucurbits has also been 
advocated by Chupp and Leiby (1951)? however, Cleveland 
(1927) observed that clean fields would be infested from 
nearby breeding sites.

Few attempts have been made to breed cucurbits 
resistant to SVB. Borchers and Taylor (1977) tried to 
.cross butternut (C. moschata) with a variety of C. pepo, 
but this was unsuccessful. However, by crossing the F^ 
hybrid of the resistant variety with a susceptible 
variety, some highly resistant nonbitter segregates of 
palatable squash were obtained.

Past recommendations for chemical control of SVB 
have consisted of weekly treatments with rotenone, 
nicotine, or parathion (Chupp and Leiby 1951), lindane 
(Price and Rodriguez 1953), and nicotine sulfate as an 
ovicide (Price and"Rodriguez 1953; Spencer and Henderson 
1925; Worthley 1923). Ryanex from ground stems of Ryania
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speciosa, and dimethoxyphenyl trichloroethane (Carruth and 
Hervey 1947; Carruth and Howe 1948) have also been suggested 
for prevention of SVB injury. Friend (1931) recommended 
dipping corn cobs in coal tar and placing five in each hill, 
redipping the cobs occasionally, to keep them fresh.
Worthley (1923) observed a 50% kill of SVB eggs with 
arsenate of lead spray while nicotine sulfate secured as 
high as 97% reduction in viable eggs. Carruth and Hervey 
(1945), and Carruth and Howe (1948) obtained similar re
sults, using arsenate of lead spray and nicotine sulfate. 
Bruce and Tauber (1945), Carruth and Hervey (1947), and 
Carruth and Howe (1948) reported that DDT was an effective 
insecticide for control of SVB. However, Chupp and Leiby 
(1951) found the use of DDT to be injurious to foliage.
Brown and Alban (1947) reported DDT damage of foliage and 
inhibition of new plant growth, flowering, and fruit 
production in all 42 commercial varieties of cucurbits 
tested.

Few researchers have reported on the natural 
enemies of SVB. Friend (1931) and Worthley (1923) observed 
that certain large robber flies (Asilidae) have preyed upon 
SVB moths in the field. Worthley (1923) reported that the 
larvae in the squash vines were not parasitized, but are 
sometimes attacked by the larvae and adults of ground 
beetles (Carabidae). The eggs of SVB were found (Friend



1931; Worthley 1923) to be susceptible to a certain amount 
of parasitism by a tiny wasp, Telenomous prophanurus Gahan 
(Scelionidae).

Most of the work on sesiid pheromones has been done 
with the peachtree borer, Synathedon exitosa (Say), and with 
the lesser peachtree borer, S. pictipes (Grote and Robinson). 
Cleveland and Murdock (1964), Cleveland, Wong, and Lamansky 
(1968), and Gossard and King (1918) showed that male borers 
could be attracted and trapped using virgin females as bait. 
Voerman et al. (1978) and Wong et al. (1972) had successful 
attempts with mass trapping of male lesser peachtree borer 
moths using sticky traps containing virgin conspecific 
females. Butcher and All (1978), Nielsen and Balderston 
(1973), and Nielsen et al. (1975) reported that several 
clearwing moth species may utilize the same pheromones. 
Butcher and All (1978) found that SVB male moths respond 
to calling female grape root borers. Brown (1972) and 
Sanders (1971) found that premating devices such as temporal 
(diel or seasonal) or geographic segregation, and mating 
at different strata of vegetation can isolate species where 
pheromones are similar. Tumlinson et al. (1974) made an 
important breakthrough when they discovered the sex 
pheromone of the lesser peachtree borer (E,Z,-3,13-octadeca- 
dien-l-ol acetate) and the major component of the peachtree 
borer pheromone (Z,Z,-3,13-octadecadien-l-ol acetate).

17
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Trapping attempts with the peachtree borer pheromone for 
M. satyriniformis (Nielsen, Purrington, and Shambaugh 1979) 
and M. calabaza (Sharp and Eichlin 1979) have not been 
successful. The authors believe that additional components 
beyond the major peachtree borer components must be 
identified for the proper SVB pheromones.

This study was undertaken to determine the distri
bution of M. calabaza which led to proposing a common name 
for the insect. I also sought to work out its life history 
and to determine its host preference on cultivated as well 
as wild xerophytic species of Cucurbita. In addition, this 
study also tested cultural management practices that might 
form the basis for a home grower management protocol.



METHODS AND MATERIALS 

Common Name
In June of 1981 I petitioned the Committee for 

Common Names of Insects, Entomological Society of America, 
to have Southwestern squash vine borer (SWSVB) designated 
as the common name for M. calabaza (Appendix A).

Determination of Distribution 
During May of 1981, telephone calls were made to 

County Extension Agents and State Extension Entomologists 
in southern California, Nevada, Utah, Colorado, Arizona, 
New Mexico, and Texas, to determine presence as well as 
extent of the SWSVB problem in the Southwestern United 
States.

Cultivars and Planting Methods 
An experimental planting of seven species of 

Cucurbita was established the first week of May, 1978. A 
second planting was made 2 weeks later to replace those 
plants that failed to germinate or seedlings that died. 
Seeds of commercial varieties were obtained from Burpee 
Seed Company. The three native xerophytic varieties were 
obtained from W. P. Bemis, Plant Sciences Department,'The 
University of Arizona. The field was located on the

19
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Campbell Avenue Farm, The University of Arizona, Tucson, 
Arizona.

Nineteen varieties representing seven botanical 
species were planted in a randomized block design (Fig. 4). 
The plot measured 1.8 by 38.4 meters (42 by 126 feet) 
including a border of C. moschata, a cultivar of known low 
susceptibility, to control for border effect. There were 
five replications of the 19 plants, comprising one row. 
Adjacent to this plot was another plot of the same dimen
sions planted only with C. pepo var. zucchini (the most 
susceptible variety) for maximum recovery of SWSVB larvae. 
Hills were separated by 1.5 meter intervals in rows 1.8 
meters apart. This plot was furrow-irrigated approximately 
every 2 weeks and weeded weekly.

Life History and Behavior
Observations on the life history of SWSVB were made 

on the naturally infested experimental plot as well as in 
the laboratory, throughout the 1978 growing season. I 
noted adult activity, presence of larvae in stems, and 
damage patterns. Following germination, early May to mid- 
July, plants were examined for eggs. I examined these 
plants twice weekly through July until the canopy was too 
thick to permit examination.

Observations on oviposition site preference were 
performed weekly by carefully examining plant parts.
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Figure 4. Randomized block design of field plot for host
susceptibility tests conducted May-October 1978, 
at the Campbell Avenue Farm.— C=Cucumis melo var. 
casaba; Gk=C. sativus var. green knight, Mm=var. 
marketmore; C.d.=Cucurbita digitata; C.f.=C. 
foetidissima var. buffalo gourd; C.m.=C. mixta 
var. cushaw; Im=C. maxima var. Italian morrow, 
Gh=var. green hubbard; B=C. moschata var. butter
nut; Z=C. pepo var. zucchini, Gz= var. golden 
zucchini, J=var. jack o 'lantern, Sc=var. scal- 
lopini, Sp-var. spaghetti, St=var. St. Patrick's 
scallop, Sn=var. straightneck, Cn=var. crookneck, 
Bb=var. butterbar, Tq=var. table queen.
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Percent eggs on various plant parts were totaled and the 
number of eggs observed on the seven plant species was also 
recorded.

Effect of Cultivation on Overwintering 
The pattern of spring emergence was observed by 

randomly placing 14 emergence cages (1.2 x 1.2 meters) on 
April 1, 1979, on both an unplowed field and a deep-plowed 
field. Cages were examined weekly, and the number of . 
emerged moths for each was recorded.

Levels of Infestation and Yields 
Infestation data were taken by destructive sampling 

at the end of the season, or when plants died. The stems 
were pulled from the ground, then split and closely examined 
for larval infestation or exit holes. Although some borers 
may exit one vine and enter another, this does not happen 
often (Worthley 1923). Usually borers exit the vines just 
before entering into the soil to pupate. Fruits were 
harvested every 2 weeks except for C. moschata, C. mixta,
C. foetidissima, and C. pepo var. jack o'lantern, which 
were harvested only once, at the end of the season. The 
fruits were weighed in the field with a pan balance and 
weights recorded. Data were analyzed by analysis of 
variance (ANOVA) and means separated using the LSD test at 
significance level of 0.01%.
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Plant Management: Techniques 

In May of 1980 a planting of C. pepo var. zucchini 
was made, and allowed to become naturally infested with 
SWSVB. C. pepo var. zucchini was chosen because of its 
prominence as a home garden squash and its high suscepti
bility to SWSVB. Two rows (20 plants) were treated by 
breaking apical dominance (Fig. 5) and mounding soil around 
the base of the stem. This practice involved clipping the 
apical portion of the plant several times until branching 
was assured. Tip cutting was begun when the plants were 
about 20 cm high. Soil was then mounded around the base of 
the plant and its runners. This experiment contained 20 
control plants. Plants were furrow irrigated approximately 
every 2 weeks and the plot was weeded biweekly. Fruits 
were harvested weekly and weighed in the field as before. 
These data were likewise analyzed by ANOVA and means 
separated using the LSD test at significance level of 0.01%.



Figure 5. Diagram of Cucurbita pepo var. zucchini showing: a) seedling;
b) early stage of apical meristem; c) later stage after cutting 
apical meristem; d) mature plant; e) early stage of soil 
mounding; and f) soil mounding and vining of plant.



RESULTS

Common Name
The common name proposed for M. calabaza was the 

Southwestern squash vine borer. The name was approved and 
will appear in the September 1981 issue of the Entomological 
Society of America Bulletin.

Determination of Distribution
My consultations with county extension agents and 

state entomologists revealed that the distribution of SWSVB 
was determined to include home garden zucchini in most 
urban centers of Arizona, New Mexico, and Texas (Fig. 6; 
Appendix B). County extension agents in California, Nevada, 
Utah, and Colorado indicated the SWSVB had never been 
observed. C. L. Cole (personal communication) maintains 
that earlier reports of M. cucurbita in eastern Texas were 
actually SWSVB, suggesting that SWSVB is the only Melittia 
species occurring on zucchini squash in Texas.

The extent of SWSVB as a problem on home garden 
zucchini varied from severe in such urban centers as 
Tucson, Safford, and Nogales, Arizona; Houston, Dallas, Ft. 
Worth, and Austin, Texas; to only moderate and sporadic in 
Flagstaff, Yuma, and Casa Grande, Arizona; and Albuquerque
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Figure 6. Distribution of Melittia calabaza in Arizona and New 
Mexico as determined by telephone inquiry in May and 
June, 1981.
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and Santa Fe, New Mexico. Surprisingly, it was not reported 
to occur in Phoenix, Arizona, or Las Cruces, New Mexico.

The distribution of SWSVB was not contiguous through
out the area investigated; however, it is in all life zones 
from Mojave desert (Yuma, Arizona, elev. 35 m) to ponderosa 
pine forest (Flagstaff, Arizona, elev. 2,103 m) (Fig. 6).

Life History and Behavioral Observations 
On the test plots with emergence cages at the 

Campbell Avenue farm, the first emergence of SWSVB occurred 
on or before May 3, 1979, when the first adult was sighted.
On May 9, two moths and one exuvium (Fig. 7) were found, 
projecting about 1.2 m from the soil surface. On June 30, 
another moth and a cast skin were found in the emergence 
cages in the deep-plowed field.

On test plots in 1978 and 1979, all stages of the 
insect were found after the first emergence. The number of 
eggs observed on plants was greatest in mid-June and July. 
Sightings of adults increased until mid-June, after which 
there was an apparent decline in the adult population.
Entry holes and early instar larvae were observed in late 
June. Again in late July or early August the second 
generation emergence occurred.

Moths were found in the field as late as mid- 
October, depending on weather conditions. It is evident 
from observation, that part of the population completes its



Figure 7. Exuvia of Melittia calabaza.



29

)

development and gives rise to a second brood in early 
August, the others overwintering as pupae and emerging 
the following spring.

Moth flight in and among the plants occurred mainly 
in the morning (0800-1200 hrs). Early evening flights were 
observed only twice during the field study. Females ovi
posited in both the field and the laboratory in the morning 
hours (0700-1200 hrs). When ready to mate, females in the 
laboratory assumed a "calling" position by lifting their 
abdomen and extruding their genitalia. After laying eggs 
and resting for up to 10 minutes, the female moth would fly 
off to another plant.

SWSVB eggs were found primarily on the basal portion 
of the plant stems, as reported in Table 3. These data 
indicate that the stems received 77.8% of the total number 
of eggs. Petioles were preferred over leaves and flower 
parts, regardless of squash variety. Usually no more than 
three eggs were found in close proximity (less than 2 cm 
apart).

Of the 19 varieties planted in the Campbell Avenue 
field plots in 1978, 16 varieties were successfully brought 
to maturity for testing of host plant preferences. Two 
species failed to germinate or mature (Cucurbita maxima 
var. hubbard and Cucumis sativis var. green knight).
Individuals of the other three varieties either failed to
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Table 3. Distribution of 
Cucurbita spp.

Melittia calabaza eggs 
from May through July,

deposited on 
1978.*

Location of Eggs
Total Number 

of Eggs % of Eggs

Stems 70 77.8
Leaf stalks 15 16.7
Leaves 3 3.3
Flower parts 2 2.2

*Species breakdown was not included since oviposition sites 
did not differ between plant species or varieties.
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germinate or died in early stages, even after repeated 
plantings. These were Cucumis sativis var. green knight 
and var. inarketmore, and Cucurbita maxima var. green 
hubbard. Table 4 gives seven species of cucurbits, their 
varieties, and the relative preference for oviposition by 
SWSVB. From May through July, C. pepo was by far the 
preferred host. C. digitata and C. maxima var. Italian 
morrow were the only other species of Cucurbita that 
received eggs. Of the C. pepo varieties receiving the most 
eggs, zucchini and table queen squashes were preferred. 
Females did not oviposit on jack o'lantern (pumpkin). The 
Italian morrow variety of another species, C. maxima, 
received a level of eggs comparable to that of the varieties 
of C. pepo.

Levels of Infestation and Yields 
Table 5 gives the mean number of larvae and percent 

mortality for each species, and the 10 varieties of C. pepo. 
The cultivated species of C. pepo and C . maxima had the 
highest levels of infestation, an average of 6.0 larvae per 
plant for C. maxima, and a range of from 3.8 to 9.0 larvae 
per plant for C. pepo. Of the C. pepo variety, golden 
zucchini was the most susceptible, followed by zucchini,
St. Patrick's scallop, butterbar, table queen, straightneck, 
and crookneck, as reflected in average larval infestation 
per plant: 9.0, 9.9, 6.4, 5.4, 5.4, and 5.4, respectively.
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Table 4. Mean number of Melittia calabaza eggs per plant 
found from May through July, 1978 (n=5).

Species X Eggs/Plant

Cucumis melo
var. casaba O o

Cucurbita mixta
var. cushaw oo

C. foetidissima 
(common name=buffalo gourd) oo

C. moschata
var. butternut oo

C. digitata 0.4
C. maxima
var. Italian morrow 2.6
C. pepo
var. jack o 1 lantern 0.0
var. spaghetti 1.0
var. crookneck 1.4
var. St. Patrick's scallop 2.0
var. golden zucchini 2.2
var. scallopini 2.2
var. butterbar 2.6
var. straightneck 2.8
var. table queen 3.0
var. zucchini 3.4
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Table 5. Mean number of M. calabaza larvae, % mortality, 

and yield in kg of seven species of cucurbits 
determined in September and October, 1978.*

Variety
X Larvae/ 

Plant Mortality
Total
Yield
kg

Cucumis melo 
var. casaba 0.0d 0 20.3cb
Cucurbita mixta 
var. cushaw

13oo 0 o . o a
C. digitata 1.0d 0 52.1c
C. moschata 
var. butternut 0.8d 0 20.6cb
C. foetidissima 
(common name= 
buffalo gourd) 0.0d 0 1.9a
C. maxima
var. Italian morrow 6.0abC 40 10.7ab
C. pepo
var. ]ack o 'lantern 3.8° 0 25.1°
var. spaghetti 3.8C 20 10.5ab
var. straightneck 5.4abc 60 5.8a
var. golden zucchini 9.0a 60 5. la
var. butterbar 6.4abc 60 3.5a
var. scallopini 4.2cb 60 1.9a
var. table queen 5.4abc 80 3.0a
var. crookneck 5.6abc 80 1.9a
var. zucchini 9.0a 80 3.9a
var. St. Patrick's scallop 4.8abc 100 1.6a
*Means not followed by the same superscript differ signifi-
cantly at p = 0.01, LSD.
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Equally susceptible was C. maxima var. Italian morrow.
Jack o 1 lantern, spaghetti, and the scallopini varieties of 
C. pepo exhibited the highest resistance to SWSVB. Cucumis 
melo, C. mixta, and C. moschata all had low level infesta
tions or no infestation at all. The perennial wild xero- 
phytic species, C. digitata, had a very low infestation, 
while C. foetidissima was never infested with larvae.

Table 5 also gives the yield in kg for each of the 
six species of Cucurbita, including 10 varieties of C. pepo, 
and Cucumis melo. Lowest percent mortality and highest 
yields were obtained from Cucurbita digitata (0%; 20.6 kg),
C. pepo var. jack o 1 lantern (0%; 25.1 kg), and spaghetti 
(20%; 10.5 kg). These varieties all had high yields and 
low or no mortality, and can be considered to exhibit a 
high level of resistance of SWSVB. Cucurbita foetidissima 
and C. mixta both had no mortality, and either low or no 
yield. The varieties of C. pepo, straightneck, golden 
zucchini, butterbar, scallopini, table queen, crookneck,
St. Patrick's scallop, as well as C. maxima var. Italian 
morrow, all yielded poorly and had high mortality.

Plant Management Techniques
Table 6 gives the results of preliminary tests for 

combatting borer attack on Cucurbita spp. that were conducted 
with small sample sizes, employing two cultural controls, 
delayed planting and mounding, as well as a chemical control



35

Table 6. Results of preliminary work done at the Campbell 
Avenue Farm, summer 1979, to determine suitable 
management procedures for Melittia calabaza, based 
on % mortality and total yield of C. pepo var. 
zucchini (N=5).*

Management
Practice

X Larvae/ 
Plant

% Plant 
Mortality

Total
Yield
kg

Delayed planting 5.3 60 12.8
Carbaryl 4.8 60 18.1
Soil mounding 4.2 30 26.0
Control 6.0 80 13.5

♦Sample size too small to have meaningful statistical 
analysis.
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(carbary1), and an untreated control group. Chemical 
control was shown to be ineffective, while the cultural 
control by soil mounding reduced the percent mortality of 
the plants. Results shown in Table 6 indicate that soil 
mounding was the most effective management practice of those 
tried, since mortality was only 30%. Mortality was 60%,
60%, and 80%, respectively, for delayed planting, carbaryl- 
treated, and the untreated control; mortality was 30%, 60%, 
60%, and 80%, respectively. Average number of larvae for 
soil mounding was 4.2 larvae per plant, while carbaryl- 
treated, delayed planting, and the untreated control had a 
mean level of infestation at 4.8, 5.3, and 6.0 larvae per 
plant, respectively.

Table 7 compares the yields, percent mortality, and 
average number of borers per plant, between the practice of 
breaking apical dominance/soil mounding, and the control 
group. The apical dominance/soil mounding technique almost 
doubled the yield as compared with the control (22.0 vs 
12.0 kg), but was not statistically significant! Table 7 
also indicates a higher larval infestation for the control 
group, 5.7 larvae per plant as compared with 1.0 larvae for 
the apical dominance/soil mounding group.

36
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Table 7. Larval infestation, % mortality and total yield
of C. pepo var. zucchini for the management prac
tice of breaking apical dominance in conjunction 
with soil mounding as compared with the control 
group (N=20), Campbell Avenue Farm, summer 1980.*

Test
X Larvae/ 

Plant
% Plant 

Mortality
Total
Yield
kg

Control 5.7* 65 12.0*
Breaking apical
dominance/soil
mounding 1.0° 20 22.0*

♦Different superscripts indicate significant difference at 
p — 0.01, LSD.



DISCUSSION

Common Name
An official common name was proposed for Melittia 

calabaza Duckworth and Eichlin because of its prominence as 
a home garden pest. A designated common name could then 
be more easily referred to by home gardeners, nursery 
people, and extension agents, and would eliminate confusion 
with other species referred to frequently by the same common 
name. The name 11 squash vine borer" has been used unoffici
ally to refer to M. cucurbitae occurring in the eastern 
United States and Mexico as well as for M. calabaza. M. 
satyriniformis, occurring in South and Central America, is 
the species officially bearing the name "squash vine borer" 
(Sutherland 1978). This study has determined the distribu
tion of M. calabaza to be in Arizona, New Mexico, and Texas. 
Duckworth and Eichlin (1973a) reported its Mexican distribu
tion as far south as the state of Veracruz, making its 
occurrence best described as Southwestern North America. 
Therefore, the proposed common name is "Southwestern squash 
vine borer."

Determination of Distribution 
Most recently, Duckworth and Eichlin (1978b) 

reported M. calabaza only from Tucson, Arizona, south
38
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central Texas, and in Mexico south along the western part 
to the state of Veracruz. The other closely related species, 
M. satyriniformis and M. cucurbitae, also feed on cultivated 
varieties of squash, but are distributed differently. M. 
satyriniformis has been variously reported in South and 
Central America, and M. cucurbitae has been reported in the 
eastern half of the United States including parts of eastern 
Texas and the eastern coast of Mexico south to Veracruz 
(Eichlin 1975).

Telephone inquiries of extension agents and ento
mologists has indicated that SWSVB is much more widespread 
throughout the Southwestern United States than previously 
thought. It infrequently occurs as far west as Yuma,
Arizona, but not in California. Duckworth and Eichlin ' 
(1978b) also had no California records for M. calabaza.
The extent of its eastern distribution is still in question, 
but T. Friedlander (personal communication) believes it to 
occur throughout Texas and possibly in Oklahoma, but not in 
Louisiana. The northern distribution appears to be northern 
Arizona and northern New Mexico.

Within the boundaries of its range, the SWSVB 
distribution is very spotty. An attempt to explain its 
distribution within this range as it relates to elevation, 
rainfall, or life zone is difficult. SWSVB has been 
reported from nearly every life zone and elevation below
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7,000 feet (2,133 meters). Metropolitan areas and smaller 
communities were the only localities where distributional 
information was sought. It is curious that M. calabaza is 
a serious pest problem in Tucson, Arizona, while not 
reported at all in Phoenix, a city of close proximity and 
like habitat.

M. calabaza. is reported to attack only cultivated 
varieties of squash (Duckworth and Eichlin 1978b) and no 
records exist for alternate wild hosts. Its distribution 
may possibly be affected significantly by interstate or 
international commerce. It could have been introduced into 
some urban areas and not others by agricultural shipping 
from Mexico.

The telephone inquiry method by which records were 
obtained is certainly not as reliable as other methods of 
determining distribution such as museum host records or 
actual collecting. The reliability of telephone interviews 
used in this study depends on the experience of the agent 
and the accuracy of the description he/she is given.

In addition, M. calabaza could go undetected for 
years in an area, if the pest is not a large problem. Low 
densities do occur in northern Arizona, Casa Grande, and 
Yuma, Arizona, and in Albuquerque and Carlsbad, New Mexico, 
where they cause only isolated problems.

J
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Life History and Behavioral Observations 

While the cages were placed in plots that had in
festations the year before, the total number of moths 
emerging in the cages the following year was small, and 
emergence occurred only in unplowed plots. This result 
suggested that deep plowing was effective in suppressing 
overwintering borers. Low densities of sesiid species have 
caused difficulties in studies by Duckworth and Eichlin 
(1974) who attributed the problem to the elusive behavior 
of diurnal adults. Similar problems with SWSVB were 
experienced in this study.

Observations of eggs, adults, and damage of in
fested plants in test plots indicated that the species is 
multivoltine. Eggs on the base of stems were found through
out the season; however, there was a large increase in the 
number of eggs laid during mid-June and mid-July. These 
egg-laying peaks coincided with more frequent moth sightings 
and were followed by observations of entry holes in stems 
in late June and again in late July (Duckworth and Eichlin 
1978b) reported two generations from mid-May to July and 
from July to September.

The fact that eggs, various stages of larvae, 
damage, and adults were observed throughout the season 
suggests that adults emerge from overwintering populations



through the summer with the result that there are some 
overlapping generations.

Duckworth and Eichlin (1974) report all sesiids to 
be diurnal. Nearly all adult activity was observed in the 
morning hours in the form of short flights from plant to 
plant. The activity of adults in the morning consisted of 
oviposition for the females, as borne out by observations 
in the field and laboratory. The activity of males probably 
consists of searching for females although this was never 
observed. Friedlander (in Duckworth and Eichlin 1978b) 
reported more male flights than female flights during their 
activity period. While there were no observations of mating 
pairs in the field, females were observed assuming a 
receptive mating posture in the presence of males during the 
morning hours.

Levels of Infestation and Yields
The data on oviposition sites showed eggs were 

found primarily on the basal portion of the plant. Stems 
were preferred over leaf stalks, leaves, and flower parts. 
Howe (1949) reported similar findings for M. cucurbitae in 
New York. All nine varieties of C. pepo had the largest 
proportion of eggs on the basal portion of the plant.
Plant types varied from bush types, as in the zucchini, to 
vining, as in spaghetti squash. Early in the season adults 
were forced to oviposit at the base of the plant.
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regardless of variety, and this may be one reason for their 
preference for these sites. Also basal portions of the 
plants are more succulent and may be more suitable for 
larval development than distal portions of a vine. Larvae 
were found in midportions of vines, but not frequently, and 
never in the distal portions of vines. In contrast, galls 
made by M. snowii on C. foetidlssima are found on all parts 
of the plant.

Three of the varieties used in host susceptibility 
tests did not survive long enough to be included in the 
test: the green knight and marketmore varieties of Cucumis
sativus, and the green hubbard variety of Cucurbita maxima. 
All three varieties had individuals that germinated but 
none survived to maturity even after repeated plantings.
These varieties are apparently poorly suited to the Tucson 
climate, or the biweekly irrigation schedule. Oebker (1980) 
recommends marketmore for Arizona gardens, but they 
apparently require more frequent than biweekly watering.

It is evident from oviposition levels recorded on 
15 varieties in 1978 that C. pepo is a preferred species of 
cucurbit for M. calabaza. Only C. maxima var. Italian 
morrow receives an egg burden equal to that received by C. 
pepo varieties. Howe (1949) reported C. maxima to be 
preferred over C. pepo varieties by M. cucurbitae. The 
only other species preferred for oviposition was C. digitata.
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a wild xerophytic species native to Arizona, New Mexico, 
and Mexico (Kearney and Peebles 1960). This species 
received a small proportion of eggs but may be related to 
a native host plant not yet identified.

The other varieties not receiving eggs probably 
lack certain morphological and/or chemical cues that 
stimulate oviposition by SWSVB. Cucumis melo var. casaba 
has an internal anatomy that is very different, with its 
close vascular bundles. The same is true for C. moschata 
var. butternut. C. mixta var. cushaw was not a suitable 
host for oviposition although its morphology is very 
similar to many of the C. pepo varieties. C. foetidissima, 
buffalo gourd, has a different morphology from C. pepo and 
was not preferred. This plant has a strong odor, and the 
upper surface is uniformly pubescent; these characteristics 
may confer more resistance. Significantly, however, there 
are three other species of Melittia attacking this native 
squash, but all produce galls during larval development.

Preferences for oviposition among the varieties 
show little or no trends in plant morphology and how it 
relates to oviposition preference for the moth. Zucchini, 
bush type, was most preferred, followed by table queen, a 
vining variety. A vining golden zucchini had many fewer 
eggs than the other zucchini. Straightneck and crookneck, 
both bush types, received intermediate numbers of eggs
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compared with vining types. Hervey and Huckett (1944) 
reported vining types to be more susceptible to M. cucurbitae 
than bush types in New York. They also reported pumpkin 
varieties to be susceptible to M. cucurbitae, whereas no 
SWSVB eggs were found on the jack o'lantern variety in my 
tests.

While the larval infestation and plant mortality do 
not correlate well with oviposition rates, a trend is 
present. The varieties that had low larval infestation and 
low mortality can be considered to exhibit a high level of 
resistance. All C. pepo varieties had larval infestations 
near or above five larvae per plant, as did C. maxima var. 
Italian morrow. This parallels what Howe and Rhodes (1973) 
reported concerning high cross compatibility of C. pepo 
and C. maxima. With the exception of jack o' lantern, on 
which no eggs were found, eggs were observed on all C. pepo 
varieties. However, the order of preference does not 
follow. The total numbers of larvae are probably too small 
and variable for correlation, or qualities of the plant that 
attract oviposition are not correlated with qualities for 
larval survival.

As with oviposition rate, larval infestation was 
very low for C. digitata. As previously suggested, this 
species could be the ancestral host or it may be related to 
an unknown native ancestral host, because of its
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distribution and preference over other wild xerophytic 
cucurbits. C. foetidissima had no larval infestation nor 
was it used for oviposition. Whitaker and Bemis (1964) 
reported C. digitata and C. foetidissima to be genetically 
isolated from cultivated or mesophytic species and could 
be hybridized in the laboratory with each other. They were 
found growing together in the field with no hybrids. C. 
moschata was found by Whitaker and Bemis (1964) to be 
similarly isolated from cultivated species. Howe and Rhodes 
(1973) reported C. moschata to be completely unsatisfactory 
for larval development of M. cucurbitae. Improper nutrition 
causing premature larval death (antibiosis) appears to be 
one of the mechanisms working among the xerophytic species 
and C. moschata. Another mechanism contributing to the 
resistance in C. moschata is the hard woody stem with tough, 
closely packed vascular bundles that make larval entry and 
feeding difficult (Howe 1949, 1950). Although no eggs were 
found on C. moschata, successful larval establishment was 
observed, but at extremely low levels. It can be concluded 
that not only to wild xerophytic varieties exhibit resist
ance, but also cultivated varieties, C. moschata var. 
butternut and C. pepo var. jack o'lantern and spaghetti.

Larval infestations in nearly all cases resulted in 
high plant mortality. Most varieties that had larval 
infestations of approximately 4 larvae per plant or greater



had plant mortality levels of 60% or greater. Depending on 
the condition of the plant, a single larva can be enough to 
kill it. Larval feeding on vascular bundles near the base 
of a plant can cut off the flow of water and nutrients, 
causing wilting and eventual death. Varieties that had 
lower amounts of damage, such as jack o ’lantern and 
spaghetti squash, either could have withstood more damage 
than the others or became infested late in the season.

Yield was measured as kilograms of fruit produced 
throughout the season. In most cases, low yield correlated 
well with high plant mortality. However, yield as a measure 
of plant resistance may be misleading because the early 
death of a plant may result in no yield for that individual. 
A plant that sustained extensive larval damage and survived, 
may have produced a much smaller yield. Also the average 
size and number of fruit differs between varieties 
(pumpkin vs scallop). C. foetidissima and C. mixta both 
had no mortality and low or no yield. C. mixta1s failure 
to fruit is common for this perennial squash in its first 
year of growth (W. P. Semis, personal communication).

Plant Management Techniques
Chemical control in the 1979 tests was shown to be 

rather ineffective because timing is crucial. Once a larva 
has entered the plant, it is protected from insecticide. 
Since moths oviposit throughout the season, scheduled
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spraying may be the only way to.use insecticide against 
SWSVB. Delayed plantings likewise had no effect. Once 
again, since the moths emerge and oviposit throughout the 
season, planting late will not prevent moths from oviposit
ing. Because of the protected life of the larvae in the 
stems, the only practical, reasonably efficient approach 
was a procedure of breaking apical dominance in conjunction 
with mounding soil around the base of the plant.

Following this study it was decided that, along with 
soil mounding, breaking apical dominance of the plants would 
offer a suitable means of control. The objective is to 
force the moths to oviposit where larvae will be least 
detrimental to the plant. Breaking apical dominance/soil 
mounding locates the larvae in the more "expendable" distal 
portions of the plant. Since larvae are usually found in 
the basal portion of the plant, their damage will destroy 
the vascular system which usually results in death of the 
entire plant. Hence, if one can make available only 
oviposition sites on the distal part of the squash plants, 
the base of the plant can be protected, which would increase 
the likelihood of plant survival.

The yield information on the effectiveness of 
breaking apical dominance/soil mounding taken in 1980 could 
be misleading. Rather than actually increasing yield, it 
appears that a reduced mortality occurred, increasing
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longevity of plants to which the cultural practice had been 
applied. The increased longevity thus increased yields.



CONCLUSIONS

Reasons for increased larval infestation in the 
control group may be due to the availability of preferred 
ovipositional sites. In addition, perhaps larvae closer to 
the basal portion of the stem had a higher rate of survival.

Some findings of this study suggest recommendations 
for the home garden squash grower to prevent or lessen 
infestations by the SWSVB. First, it is wise to select 
resistant varieties when possible. Unfortunately there are 
currently no real resistant varieties among the preferred 
summer varieties, such as zucchini. Due to this lack of 
preferred resistant varieties, careful attention should be 
directed to the following recommendations. Prior to plant
ing and then again after harvest, deep plowing of the soil 
should be performed. This will serve to destroy at least 
some of the remaining overwintering pupal population. A 
liberal application of fertilizer will increase the vigor of 
new plants, and aid in.the development of adventitious roots. 
Delayed planting is suggested, to avoid the first peak of 
egg laying. Once seeds have germinated, careful inspection 
for M. calabaza eggs should be undertaken, particularly 
when adults are seen. In Tucson, inspection should commence 
about May 1, or with germination, whichever occurs first.
This procedure should continue throughout the season and 
if eggs are found, they should be destroyed immediately.
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Following germination, cutting of the apical portion 

of the plant along with soil mounding should be performed 
as previously described. Because of the nature of the moth 
and its preference for the basal portion of the plant, soil 
mounding would cause the moth to oviposit further out on 
the plant. Breaking apical dominance will create a vining 
characteristic, in plants that are not normally vining. 
Vining of the plant will enable removal of portions of 
infested vines with no damage to the rest of the plant. If, 
after all this, larvae are still present, as determined by 
the presence of frass, the stem should be cut in both 
directions from the frass-clogged hole. Bend or spread the 
cut portion to reveal the borer, remove and destroy it.
Then apply moist soil over the cut portion of the stem.
This procedure was found to be tedious and potentially 
injurious to the plant and is recommended only as a last 
resort. Lastly, if a plant dies, immediately split the vine 
from the soil surface upwards, and destroy any larvae found. 
This will prevent their migration to another plant or back 
into the soil.

Further areas of study to expand the knowledge of 
SWSVB are: a) laboratory attraction and feeding preference
tests on cultivated as well as wild cucurbits; b) determina
tion of alternate host plants of SWSVB; c) field collection 
of SWSVB to further expand knowledge of distribution; d)
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determination of relationship between SWSVB and three other 
Melittia species (M. snowii, M. gloriosa, and M. grandis) 
frequently found sympatrically; e) more genetic breeding of 
resistant varieties to SWSVB; and f) development of home 
garden insect management practices for SWSVB.



APPENDIX A

PROPOSAL FCR COMMON KAl’E 
OR NAME CHANGE 1/

The undersigned re comends to the Committee on Common Names of Insects,
ESA, the adoption of the following caanm name, or change:

1. Proposed new common name Southwestern squash vine borer^
2. Old approved cosnaon name (if any) none .Melitxia calaokza *
3. Scientific name and author , _ Duckworth and Eichlin #

Order T eoidootera Family Sesiidae

SUPPCRTm; nFORMATIGN
1. Economic importance: It is of economic importance to cultivated

Cucurbits, primarily C. pepo and C. maxima.

2. To what stage or characteristic of the Insect does the proposed 
common name refer? The larval stage or borer

3. Distribution: The distribution has been determined
to be parts of Arizona, New Mexico, Texas and western 
’Mexico.

4. Principal hosts: C. pepo varieties; zucchini, straightneck,
golden zucchini, butterbar, table queen, crookneck, and St. 
Patricks scallop; C. maxima var. Italian morrow.

5. References containing previous use of the proposed name:

none
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APPENDIX A— Continued

64 References using other common names (give names)than that proposed:

none

7* Other insects to which the proposed common name might apply:

none
8. Other reasons supporting the need for the common name proposed:

A designated common name would be more easily referred to 
by homegardeners, nurserypeople, and extension agents, and 
would eliminate confusion with other species referred to 
frequently by the same common name. Also the distribution 
of M. calabaza has been determined to be primarily in the 
southwest, hence the name southwestern squash vine borer.

9* Relate steps you have taken to consult with other workers, preferably 
those familiar with the insect, as to suitability of and need for the 
proposed name.

I have discused with Dr. F. Werner and Dr. R. L. Smith both 
professors of Entomology the need *or e common name for this 
urban pest of Cucurbits, that is mainly found in the southwest.

Proposed by Dr., Mr., Mrs., Miss ^s. Karen E. Sondak
Address: University of Arizona, Dept, of Entomology

""ucsor:. Arizona
Date: Anrll 29. 1Q81____________

l/ The proposer is urged to familiarise himself with the rules,
recommendations, and procedures outlined in the introduction to the 
current approved list of names and with the discussion by A.B. Guerney, 
1953, J* Eeon* Entomol. 46:207-11 • Send completed form with any 
accompanying supporting material to the Committee Chairman.



APPENDIX B-

TELEPHONE INQUIRIES FOR PURPOSE 
OF DETERMINATION OF DISTRIBUTION OF MELITTIA CALABAZA

County Seat/ Doesn't Major
State/County Cities Occur Occurs Problem Reference

Arizona:
Apache St. John X Isaacson
Cochise Willcox X G . Cramer
Coconino Flagstaff X L. White

Cameron X
Tuba City X
Page X
Fredonia X
Sedona X

Gila Globe X V. Wilson
Graham Safford X R. Cliff
Greenlee Duncan X S . Farrell
Maricopa Phoenix X D . Langston
Mohave Kingman X R. Grumble
Navajo Holbrook X F . Perkins
Pima Tucson X G. Brookbank
Pinal Casa Grande X R. Gibson
Santa Cruz Nogales X R. Harris
Yavapai Prescott X C. Camp

Cottonwood X
Yuma Yuma X D. Tuttle
New Mexico:
Bernalillo Albuquerque X J. Chappell
Catron Reserve X J . Hampton
Chaves Roswell X B. Thompson
Colfax Raton X S. Fernandez
Curry Clovis X B. Dictson
De Baca Fort Sumner X J. Gilstrap
Doha Ana Las Cruces X J. Vargas
Eddy Carlsbad X D. Liesner
Grant Silver City X J. Hinrich
Guadalupe Santa Rose X N. Baca
Harding Mosquero X P . Costa
Hildalgo Lordsburg X R. Vaughan
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APPENDIX B— Continued

County Seat/ Doesn't Major
State/County Cities Occur Occurs Problem Reference

New Mexico:
Lea Lovington X
Lincoln Carrizozo X
Los Alamos Los Alamos
Luna Deming X
McKinley Gallup X
Mora Mora X
Otero Alamogordo X
Quay Tucumcari
Rio Arriba Espanola X
Roosevelt Portales X
Sandoval Bernalillo X
San Juan Aztec X
San Miguel Las Vegas
Santa Fe Santa Fe
Sierra Truth or

Consequences X
Socorro Socorro
Taos Taos X
Torrance Estancia X
Union Clayton X
Valencia Los Lunas
Texas:
All All

R. Henard 
R. Dunlop

X J. Manzamares 
P . Hibner
K. Burgon 
M. Montoya 
G . Thorton

X T. Peabody 
P. Trujillo 
B. Smith 
F. Alber 
0. Utton

X 0. Perez
X P . Martinez 

R. Lamb
X

X

E. Armijo 
R. Apodaca 
W. Neish 
J. Graham

X X C. Cole 
J. Parsons
S. Cotner
T. Friedlander
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