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Abstract A study was initiated to develop a method to monitor seasonal emergence of pecan
phylloxera, Phylloxera devastatrix Pergande, in Louisiana and Oklahoma. The method used
2.54 cm wide strips of white cloth tape coated with a narrow bead of Tangle-Trap ® that was
applied to smooth-barked limbs on the trees. The method proved effective in capturing emerging
P. devastatrix. Observations made on emergence indicated an infestation period in both states
of about 45-50 d. Emergence started and peaked about 12-14 d earlier in Louisiana than in
Oklahoma. In Louisiana, significant differences occurred in the number of P. devastatrix cap-
tured by year and tree, and no significant differences were observed in the number captured on
a specific cultivar. in Oklahoma, significant differences were observed in the number of P.
devastatrix captured across cultivars and between years. No significant differences were ob-
served in the number captured by specific trees. In both states fewer P. devastatrix were
captured in 2001 than in 2000.
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Pecan phylloxera, Phylloxera devastatrix Pergande (Homoptera: Phylloxeridae),
are small, cecidogenic insects that form galls on leaflet veins and petiolules, leaf
rachises and petioles, current season shoot growth, catkins, and nuts of pecan, Carya
illinoinensis (Wangenheim) K. Koch (Baker 1935). According to Baker (1935), forma-
tion of the galls on the rachis, petiole, and petiolules of the leaves can lead to
premature abscission of leaflets and sometimes the entire compound leaf. Shoot
growth also can be reduced, if high numbers of galls form on shoots. Nut quality and
quantity also can be affected by high infestation levels of P. devastatrix. Deformed
nuts and nut abortion result from the formation of galls on the nuts. The premature
loss of foliage channels vital resources from nut development and redirects them
toward production of new foliage. This, in turn, reduces nut quality and adversely
affects future production. Galls of P. devastatrix also are known to harbor other
insects, most notably hickory shuckworm, Cydia caryana Fitch (Boethel and Ezell
1977, Mitchell et al. 1984).

Baker (1935) stated that “the nymphs of P. devastatrix begin to appear in the
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spring, from the first to the middle of April.” He noted that nymphs appear in large
numbers over a period of 2-3 wks, and may continue to appear for an additional 1-3
wks. In Louisiana, Boethel and Ezell (1977) observed that phylloxera nymphs begin
to hatch from eggs prior to bud break and start crawling toward the opening buds.
They noted that nymphs can be found on new growth beginning about the last week
of March and the first 2 wks in April.

When infestation levels are high, insecticides are often applied for control. Due to
the lack of detailed information on the emergence patterns of P. devastatrix, the level
of control and the number of insecticide applications made varies among growers.

The purpose of this study was to develop an accurate and practical technique that
could be used to monitor the seasonal activity of P. devastatrix and to evaluate its use
in determining emergence patterns of this insect on different pecan cultivars and at
different locations. Of particular interest was determining the onset of emergence, the
occurrence of peak emergence, the duration of emergence, and differences in emer-
gence patterns due to location and cultivar.

Materials and Methods

Four sites were selected, two each in Louisiana and Oklahoma. In Louisiana, one
site was located at the LSU Pecan Research-Extension Station pecan orchard in
Robson (GPS coordinates 32°21'28"N latitude, 93°38'W longitude). The second site
was located at a commercial pecan orchard near Benton (GPS coordinates
32°38'21"N latitude, 93°44'46"W longitude). At the Robson (Caddo Parish) site 5
trees of the cv. ‘Stuart’ were selected, whereas at the Benton (Bossier Parish) site 5
trees of the cv. ‘Schley’ were selected. In Oklahoma, both sites were located near
Stillwater (Payne Co.). The first site was 1.6 km west of Western St. near OK Highway
51 (GPS coordinates 36°7 13"N latitude, 97°6 32"W longitude), whereas the second

Fig. 1. White cloth tape with bead of Tangle-Trap ® used for capturing emerging P.
devastatrix.
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Fig. 2. Emergence pattern of P. devastatrix on ‘Stuart’ pecans at the Pecan Re-
search-Extension Station pecan orchard, Shreveport, LA. Data points repre-
sent the total number of P. devastatrix captured.

site was 10 km east of Stillwater near OK Highway 51 (GPS coordinates 36°5’ 22"N
latitude, 96°56'9" W longitude). At the first site, 5 native trees were selected, whereas
5 trees of the cv. ‘Maramec’ were selected at the second site. All trees used in the
study were heavily infested with P. devastatrix in 1999, the year previous to initiation
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Fig. 3. Emergence pattern of P. devastatrix on ‘Schley’ pecans at the Atkins-Sonnier
pecan orchard, Benton, LA. Data points represent the total number of P.
devastatrix captured.

of this study. Differences in cultivars grown in the two states prevented use of the
same cultivars in both states. The trees used in the study were not sprayed with
pesticide.

To capture the emerging nymphs, a single, 2.54 cm wide strip of cloth adhesive
tape was affixed to each of 5 smooth-barked limbs per tree (Fig. 1). A narrow bead of
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Fig. 4. Emergence pattern of P. devastatrix on native pecans near Stillwater, OK.
Data points represent the total number of P. devastatrix captured

Tangle-Trap® was applied around the middle of each strip of tape which served to
capture the emerging nymphs as they moved from the overwintering sites onto the
opening buds. Tape strips were removed twice weekly and replaced with fresh strips.
Once removed, the tape strips were transported to the laboratory where nymphs were
counted using a dissecting microscope. Statistical comparisons were performed us-
ing the SAS General Linear Models procedure (SAS 2001).
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Fig. 5. Emergence pattern of P. devastatrix on ‘Maramec’ pecans at the Dick Huffman
pecan orchard, Stillwater, OK. Data points represent the total number of P.
devastatrix captured.

Results and Discussion

Tape strips were effective in trapping the emerging P. devastatrix nymphs. Use
of the tape strips facilitated detection of onset of emergence, the occurrence of
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Table 1. Analysis of variance for comparison of the number of P. devastatrix
trapped in Louisiana by year, cultivar, and tree.

Source df $S ms F-statistic P-value
Year 1 20404350.4 20404350.4 17.47 <.0001
Cultivar 1 837560.9 837560.9 0.72 0.3978
Tree 4 19156634.9 4789158.7 410 0.0031

Table 2. Analysis of variance for comparison of the number of P. devastatrix
trapped in Oklahoma by year, cultivar, and tree.

Source df ss ms F-statistic P-value
Year 1 50680133.9 50680133.9 6.99 0.0087
Cultivar 1 73665990.3 73665990.3 10.16 0.0016
Tree 4 37165669.0 9291417.2 1.28 0.2273

peak emergence, and the duration of emergence. From data collected, emergence
curves for P. devastatrix for each cultivar and at each location were generated
(Figs. 2-5).

In Louisiana, emerging nymphs were first observed on both the ‘Schley’ and ‘Stu-
art’ trees on 17 March 2000 (Figs. 2, 3). In 2001, they were first observed on the
‘Schley’ trees on 13 March and on the ‘Stuart’ trees on 16 March (Figs. 2, 3). In
Oklahoma, emerging nymphs were first observed on the ‘Maramec’ and native trees
on 14 April 2000 (Figs. 4, 5). In 2001, they were first observed on the native trees on
30 March and on the ‘Maramec’ trees on 3 April (Figs. 4, 5). In both states, the
duration of emergence in 2000 and 2001 was approximately 45-50 d.

Emergence patterns of P. devastatrix at each location were well defined, with the
onset of emergence and the occurrence of peak emergence occurring on, or close to,
the same date at that location; however, a couple of variations were observed in 2001.
On one ‘Schley’ tree at the orchard in Benton, LA, emergence began and peaked
earlier than on any of the other trees (Fig. 3). It is not clear why this occurred, as a
similar pattern was not observed on that tree the previous year. Also, a decrease in
the number of P. devastatrix captured on one of the native trees in Okiahoma was
observed whereas increasing numbers of P. devastatrix were being captured on the
other trees (Fig. 4). This was not due to any pecularities in emergence, but rather the
coming off of several tape strips from the branches during a period of inclement
weather between sampling dates.

Differences were observed in the onset of emergence and the occurrence of peak
emergence between the states, with these events occurring approximately 2 wks
earlier in Louisiana than in Oklahoma in 2000 and 2001. It also should be noted
that the onset of emergence and the occurrence of peak emergence were earlier in
2001 than in 2000, despite lower January-March temperatures in 2001.
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The difference in latitude between the Louisiana and Oklahoma sites is 3°46'.
According to Hopkins’ Bioclimatic Law (Hopkins 1918), “other things being equal, the
variation in the time of occurrence of a given periodic event in temperate North
America is at the general average rate of four days to each degree of latitude north-
ward, five degrees of longitude eastward, and 400 ft of altitude upward in early spring
and summer.” In late summer and fall this pattern is reversed (Hopkins 1918). As-
suming this law is valid in regard to P. devastatrix, the onset of emergence and the
occurrence of peak emergence should occur about 16 d later at the Oklahoma sites
than at the Louisiana sites. In this study, these events occurred about 12-14 d earlier
in Louisiana than in Oklahoma, which is very close to the predicted difference in the
time when these events should occur according to Hopkins’ Bioclimatic Law (Hopkins
1918). To determine whether this law is applicable to P. devastatrix, additional emer-
gence data from different locations will need to be collected.

In Louisiana (Table 1), significant differences occurred in the number of P. deva-
statrix captured between years and by specific trees. No significant differences were
observed in the numbers captured on a specific culitvar. In Oklahoma (Table 2),
significant differences were observed in the number of P. devastatrix captured across
the 2 cultivars and between the 2 years. No significant differences were observed in
the number captured by specific trees. In both states fewer P. devastatrix were
captured in 2001 than in 2000, with the difference being significant in both states.
After 2001, no P. devastatrix were captured at either of the two Louisiana sites
(Tables 3-8).

The method developed and used in this study to monitor the seasonal activity of P.
devastatrix was successful and allowed for the creation of baseline information on the
seasonal activity of this insect on pecan in two states. No conclusions were reached
on the effects of temperature on emergence, except that it appears that the farther
north a site is located, the later emergence occurs. To better understand how tem-
perature affects emergence, additional emergence data need to be collected from
sites located in areas between those used in this study, and from sites located in
areas south of the sites used in Louisiana. No conclusions could be reached in regard
to cultivar effects on emergence. It has been postulated that P. devastatrix appears
earlier on cultivars where bud break begins earlier and later on those where bud break
begins tater; however, this could not be ascertained from the cultivars selected in this
study. Emergence data need to be collected from additional cultivars, particularly
those that exhibit differences in the occurrence of bud break, to determine if this
hypothesis is true.

Acknowledgments

Thanks to Don and Charlene Sonnier for the use of their orchard in Benton, LA, Richard
Shelton, Research Associate, Pecan Research-Extension Station for his help in collecting emer-
gence data, Jeanne Reed, Medical Communications, LSUHSC, Shreveport, LA, for providing
the graphs, and Rebecca Melanson and Patrick Colyer, LSU AgCenter, for critical reviews of
earlier versions of this manuscript. Thanks to Mr. Kelly Seuhs, Extension Assistant, Oklahoma
Cooperative Extension Service, and Ms. Audry Sheridan, Graduate Student, Department of
Entomology, Oklahoma State University for their help in collecting emergence data in Oklahoma,
and to Mr. Dick Hoffman, Stillwater, OK, for the use of his orchard.

$S9008 981] BIA 20-/0-GZ0Z 18 /woo Aiojoeignd-poid-swid-yewlsiem-jpd-swiid//:sdny wol) papeojumo(



HALL et al.: Monitoring Emergence of Pecan Phylloxera 349

References Cited

Baker, H. 1935. Phylloxera devastatrix Perg. on pecans. J. Econ. Entomol. 28: 681-685.

Boethel, D. J. and J. E. Ezell. 1977. Pecan phylloxera: pictorial life history. Pecan South. 4(2):
52-55.

Hopkins, A. D. 1918. Periodical events and natural law as a guide to agricultural research and
practice. Monthly Weather Review. Supp. No. 9: 1-42.

Mitchell, P. L., R. Olszak, M. B. Stoetzel and M. K. Harris. 1984. Fauna associated with galls
of Phylloxera spp. on pecans. SW Entomol. 9(2): 117-124.

SAS Institute. 2001. SAS Users Guide: Statistics. SAS Institute, Cary, N.C.

$S900E 98] BIA Z0-/0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-pd-awiid//:sdiy woll papeojumoc]





