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An Action Threshold for Management of Sweet Potato
Whitefly in Cantaloupe

J. C. Palumbo

Abstract

A range of action thresholds for the control of sweet potato whitefly, Bemisia
tabaci Gennadius were evaluated in field experiments with high population
density of B. tabaci. Action thresholds for whitefly adults, based on seasonal
whitefly averages that could result in 5% and 15 % dollar losses, of 3 and 10
adults per leaf, respectively, were tested. All thresholds were compared to
weekly insecticide treatments and an untreated check The resulting best
threshold treatment was 3 adults per leaf area which provided a 170% increase
in net return over the untreated check. The 3 adult per leaf threshold resulted
in 6 applications of insecticide, compared with 10 applications used in the
weekly regime.

Introduction

Few action thresholds have been proposed for whiteflies (Byrne et al. 1990) and even fewer have been proposed
specifically for Bemisia tabaci Gennadius (Sengonca 1982). The sweet potato whitefly Bemisia tabaci Genn. ( b-
strain ) has only recently been evaluated for the development of thresholds. Recently in AZ, 10 adults per leaf was
recommended as an action threshold in cotton (Ellsworth and Meade 1994) and 0.22 nymphs per cm2 of leaf area
was estimated as an action threshold based on nymph numbers (Chu et al. 1994). In vegetables, such as tomatoes,
the occurrence of virus and irregular ripening of tomatoes makes early season thresholds very low and therefore
preventative actions are recommended (Schuster et al. 1988).

There are numerous references on chemical control of Bemisia spp. that expound the economic benefit of treatments
(Dittrich et al 1990). Also, crop damage caused by whitefly in agricultural systems has been well characterized
qualitatively (Byrne et al. 1990), but the lack of specific economic thresholds in important cash crops, such as
melons, precludes precise quantification of this damage. Without this information, control decisions are typically
based on personal bias often results in either over -treatment or under- treatment of affected crops with possibly
serious pest management consequences. The objective was to evaluate specific action thresholds for whitefly
infestations in cantaloupes for commercial use in AZ. The relationship of whitefly stages to yield parameters in
previous studies indicated that adult sampling was suitable in AZ.

Materials and Method

Cantaloupes, "Top Mark ", were planted on 22 Feb, 1994 in four 8 -m beds by 30 m long plots in a randomized
complete block design with four replicates. Treatments for SW were maintained with bifenthrin 0.1 kg Al/ha plus
endosulfan 1.1 kg Al/ha using the following action threshold levels: (1) an untreated check, (2) a grower standard,
received a side dress application of imidacloprid (Admire 2F, 0.28 kg Al/ha) at 6 -7 leaf stage, plus two additional
foliar applications of bifenthrin and endosulfan prior to harvest (3) 3 adults per leaf, (4) 7 adults per leaf, and (4)
calendar sprays. Applications of insecticide were made with two overhead hallow -cone spray tips/bed (TX -18,
Spraying Systems Co.) at 22.1 kg /cm2CO2 pressure resulting in ca. 560 1/ha spray volume.

Samples for SW adults and nymphs began 29 Mar and were taken weekly until the end of the season. A total of
ten randomly selected plants per plot were sampled per date. Nymph counts were based on four 1 cm2 areas per
leaf sampled on the oldest leaf on young plants (fewer than 6 true leaves) and later on the four -fifth leaf proximal
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to the base of the plant (Tonhasca et al. in press 1994). Adult sampling consisted of a visual inspection of 10
plants, one leaf per plant at the 3rd leaf node from the apical meristem. Threshold treatment decisions were based
on adult counts and date were analyzed (SAS Institute 1987, PROC ANOVA) weekly to determine if thresholds had
been exceeded.

Yield data were collected from four individual harvests over 9 days. Harvested melons were culled, sorted and
assessed for size and quality based on USDA standards that included measurements of total number of mature
cantaloupe fruit per 10 -m section of row, mean circumference (cm) of each harvested cantaloupe fruit, percentage
soluble sugars (Atagoo refractometer, Kew Gardens, NY), and the occurrence of sooty mold on fruit. Dollar values
per box of melon by the following size categories (#= number of melons per box: #30= $5.10, #23 = $5.25,
#18= $6.05, #15= $7.20, #12= $8.15, #9= $8.10) were used to determine crop value. An economic analysis was
used to evaluate action threshold levels using crop budgets for commercial melon production.

Results and Discussion

High levels of adults resulted in multiple insecticide applications for both adult -thresholds. The number of adults

per leaf and nymphs per cm' of leaf increased consistently throughout the season and reached peak density at
harvest. Significant differences in the average number of adults per leaf were observed on most sample dates.
Similarly, numbers of nymphs in the untreated and 10 -adult based threshold were significantly higher on most
sample dates. Consequently, the seasonal average of immature SW was five to six times greater in the untreated
plots than in the weekly sprayed, grower and 3 -adult based threshold plots (Table 1).

At completion of harvest, significant reductions in yield (number of boxes) and quality (sooty mold and % sugar)

were measured in the untreated plots (Table 2). Weekly treatments, the grower treatment, and the 3 -adult threshold
all resulted in approximately a 40 % increase in dollar value. The medium to large -sized melons were most affected

(Table 3). Overall, pesticide usage was reduced with thresholds based on adult sampling. Furthermore, based on
increased net return and decreased control costs, the 3- adults per leaf threshold provided the most efficient control
of sweet potato whitefly (Table 4).

Mabbett et al. 1980 provided an estimate of an adult -based threshold for b. tabaci based on partial samples in a non -
economically affected plots vs. damaged plots. Other references on economic thresholds for B. tabaci (Ahmed and
Beig 1987, Sengonca 1982) focused on the cost of treatments and net returns. These tests demonstrated thataction
thresholds could be used effectively to maximize net returns in melons and minimize control costs for whiteflies
under field conditions. The results also demonstrated that estimated thresholds for whitefly based on seasonal
averages resulting in approximately 5 % dollar -yield loss were adequate values for testing as potential action
thresholds.

In these studies the action thresholds for whitefly adults per leaf (3rd node from terminal growing point) were 3
adults per leaf under heavy pressures in AZ. Under high SW population densities, the adult -based threshold was
effective. The best threshold resulted in six applications, approximately half the number used in calendar
applications. Based on these results, the threshold of 3 adults per leaf is recommended for initiating control for
whitefly infestations on cantaloupes in Arizona.
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Table 1. Average number of whitefly per cm' on leaf disks taken from 4th and 10th nodes combined on "Topmark
Crownset" at Yuma, Arizona in the spring of 1994.

Threshold
level Eggs

Small
nymphs

Large
nymphs

Pupal
cases Total

weekly 5.4 be 1.1 c 0.5 b 0.5 b 7.5 c

grower 5.1 be 0.6 c 0.3 c 0.1 c 6.1 c

3 adults 4.6 c 1.5 c 0.6 b 0.3 b 7.0 c

10 adults 8.6 b 5.4 b 1.1 a 1.3 a 16.4 b

check 29.2 a 10.8 a 1.0 a 1.1 a 42.1 a

' Means followed by the same letter are not significantly different based on LSD test (P <0.05)

Table 2. Whitefly numbers and overall yield per 18m2 treatment plot in Yuma, Arizona 1994.

Threshold No. No. % S. % No. Total Dollar
adults nymphs mold sugar fruit boxes value

weekly 2.2c 1.6c 5c 11.6a 51a 3.0a 20.10a

grower 3.3óc 1.0c 2c 11.8a 51a 3.0a 20.05a

3 adults 2.5c 2.1c 6c 11.9a 49a 2.9a 19.80a

10 adult 5.4b 6.6b 46b 11.1ab 38b 2.0ab 15.30ab

check 10.0a 11.8a 85a 10.0b 36b 1.8b 12.35

' Means followed by the same letter are not significantly different based on LSD test (P < 0.05)
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Table 3. Melon harvest per 18 m2 for the whitefly threshold test in terms of number of melons by size category at
Yuma, Arizona, 1994

Threshold No. 30 No. 23 No. 18 No. 15 No. 12 No. 9

weekly 0.3 a 6.3 a 27.5 a 10.8 ab 4.9 a 1.3 a

grower 0.3 a 9.0 a 19.2 b 17.1 a 3.9 a 1.0 a

3 adults 0.3 a 9.8 a 18.8 b 15.5 a 3.0 a 1.5 a

10 adults 0.3 a 11.8 a 16.0 b 7.3 b 1.0 b 0.3 a

check 1.3 a 12.8 a 14.5 b 5.8 b 0.5 b 0.2 a

' Means followed by the same letter are not significantly different based on LSD test (P <0.05)

Table 4. Number of spray applications, costs, overall income and net income per 0.4 ha by treatment plot at Yuma,
Arizona 1994.

Threshold
No.
sprays

SW
control'

Harvest,
market2

Total
costa

Gross
income

$ Net
Return

weekly 10 210 2354 3474 4382 908

grower4 2 122 2354 3386 4371 958

3 adults 6 126 2275 3311 4316 1005

10 adults 2 42 1570 2522 3335 813

check 0 0 1411 2321 2692 371

' Using $21 /acre for foliar applications as estimate; imidacloprid application in grower treatment was estimated at
$85 /acre.
2 using an estimate of $3.60/box
2 total costs include cost of control, complete cost of harvest and $910 for growing costs including overhead.
° this treatment received a single sidedress application of imidacloprid at thinning, followed by two foliar applications
of bifenthrin and endosulfan near harvest.
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