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EFFICACY AND COST COMPARISONS OF USING

INSECTICIDE SEED TREATMENTS ON CUCURBITS

Celeste Welty, Dept. of Entomology, Ohio State University
(e-mail: welty.1@osu.edu, phone: 614-292-2803)

Cucumber beetles are key pests of vine crops due to their direct feeding damage, which can kill
seedlings, and their vectoring of the bacterial wilt pathogen. The most common management tactic to
suppress cucumber beetles is systemic insecticide applied to the soil at planting. Other tactics are delayed
planting, trap crops, biocontrol by a tachinid fly, row covers, and foliar insecticide sprays. A new option
is systemic insecticide seed treatment.

Commercial seed treatments with systemic insecticides such as Gaucho, Poncho, and Cruiser
have become popular on field corn, sweet corn, soybeans, and snap beans in recent years, and are now
becoming available for other vegetable crops. Thiamethoxam is the active ingredient (a.i.) in Cruiser,
which is available for corn and beans, and is the insecticide component in FarMore DI-400, which was
registered this year for use on cucurbits. FarMore DI-400 also contains 3 fungicides. These commercial
seed treatments are applied to seeds by the seed company before the seed is sold to growers.

Thiamethoxam and several other active ingredients have been tested in Ohio for the past 5 years
for cucumber beetle control on direct-seeded pickling cucumber, pumpkins, and zucchini. The seed
treatments have been compared with standard in-furrow treatments such as Admire, Furadan, and
Platinum. Evaluations focused on beetle damage during the seedling stage, and also included stand counts
and yield effects. Plants are usually rated four times: at the cotyledon stage, the first-true leaf stage,
second leaf stage, and four-leaf stage. We use a damage rating scale of 0 to 3; light damage is rated as 1,
moderate damage is rated as 2, and heavy damage is rated as 3. We also count the number of live beetles
on or under the plants. Although beetles tend to dry up and blow away once they die, we also count any
dead beetles found on or under plants.

Thiamethoxam is now registered for use in FarMore DI-400 at a rate of 0.75 mg a.i. per cucurbit
seed, but was tested at several additional rates between 0.05 and 0.50 mg a.i. per seed. It was also tested
in combination with abamectin and several experimental ingredients. Clothianidin + imidacloprid has
been tested at rates of 0.75 to 1.3 mg a.i. per seed, under development as a product called Sepresto by
Bayer CropScience. Clothianidin + beta-cyfluthrin was tested at rates of 0.565 to 1.13 mg a.i. per seed.
Fipronil was tested at 0.75 mg a.i. per seed. The rate of seed treatment is an amount per seed (not per
pound of seed or per acre) and is typically the same for all cucurbits, whether a large seed like pumpkin or
zucchini that is planted at about 3000-4000 seeds per acre, or a smaller seed like cucumber that is planted
at over 40,000 seeds per acre.

The results of the field trials have depended greatly on how quickly the beetles invade the field.
Results are most dramatic if beetle infestation is early, when cotyledons are just emerging from the
ground. If beetle infestation is delayed until after the 2-leaf stage, then effects of seed treatment and in-
furrow treatment are usually much less apparent.



Among the 12 field trials conducted in Ohio in the past 5 years, the heaviest beetle pressure was
in a zucchini trial in 2005. In the zucchini trial, beetle control was equal after thiamethoxam seed
treatment or Admire in-furrow; both resulted in significantly less beetle damage compared to the
untreated check (Table 1). There was significantly less damage in Admire plots than in thiamethoxam
seed treatment plots, but the rates of thiamethoxam in that trial were lower than the rate in the current
FarMore DI-400 product. In a pumpkin trial in 2008, the thiamethoxam rate was the same as in the
current FarMore DI-400, and it resulted in significantly less damage than in the untreated check but in
significantly more damage than in plots treated with Admire in-furrow (Table 2).

Table 1. Cucumber beetle effects on zucchini (‘Spineless Beauty’) at the 2-leaf stage, Franklin County,
Ohio, 8 June 2005 (16 days after seeding), after seed treatment or in-furrow treatment with systemic
insecticides.

Number1 of beetles per plantTreatment Damage rating1

(scale 0 to 3) Alive Dead

Admire 2F in-furrow, 16 oz/A (87 ml/1000’) 0.48 C 0.1 C 1.5

thiamethoxam 0.4 mg/seed 1.09 BC 0.6 BC 2.5

thiamethoxam 0.25 mg/seed 1.23 B 1.4 B 3.0

thiamethoxam 0.05 mg/seed 1.61 B 2.5 A 1.2

no insecticide 2.28 A 3.4 A 0.1

Treatment effect (probability) from ANOVA P = 0.0006 P = 0.0001 P= 0.31
1 Within each column, means followed by the same letter are not significantly different (P>0.05), by LSD.

Table 2. Cucumber beetle effects on pumpkin (‘Gladiator’) at the 2-leaf stage, Franklin County, Ohio, 16
June 2008 (18 days after seeding), after seed treatment or in-furrow treatment with systemic insecticides.

Treatment Damage rating1 (scale 0 to 3)

Sevin XLR foliar spray, 32 oz/A, 3 times at 3-4 day intervals 0.3 D

Admire Pro in-furrow, 7 oz/A (36 ml/1000’) 0.5 CD

Sepresto 1.0 mg/seed 0.7 C

Sevin XLR 3.2 oz/A+ CideTrak 3.1 oz/A, foliar spray (3 times) 0.7 C

Platinum 2SC in-furrow, 8 fl oz/A (41 ml/1000’) 1.0 B

thiamethoxam 0.75 mg/seed 1.0 B

no insecticide 1.7 A

Treatment effect (probability) from ANOVA P < 0.0001
1 Within each column, means followed by the same letter are not significantly different (P>0.05), by LSD.

Among five trials on pickling cucumbers, beetle control was equal with seed treatment and with
in-furrow products. In some cases the seed treatment was slightly better than in-furrow treatment and in
other cases the reverse was found. Typical results were found in the 2008 trial, in which damage was as
good from the 0.75 mg rate of thiamethoxam as from in-furrow Furadan, Platinum, and Admire (Table 3).

To help determine how long the plants retain toxic activity from systemic seed treatment,
bioassay tests were done in the lab with leaves removed from field plantings. Beetles were field-collected
then placed in dishes with the excised leaves. In general, bioassays showed that plants in the cotyledon,



Table 3. Cucumber beetle effects on pickling cucumber (‘Vlaspik’) at the 4-leaf stage, Franklin County,
Ohio, 15 August 2008 (21 days after seeding), after seed treatment or in-furrow treatment with systemic
insecticides.

Treatment Damage rating1 (scale 0 to 3)

Furadan 4F in-furrow, 2.4 oz/1000’ 0.5 C

Platinum 2SC in-furrow, 8 fl oz/A (14 ml/1000’) 0.6 C

clothianidin + imidacloprid 1.3 mg/seed 0.6 BC

clothianidin + imidacloprid 1.0 mg/seed 0.8 BC

Admire Pro in-furrow, 7 fl oz/A (12 ml/1000’) 0.8 BC

thiamethoxam 0.50 mg/seed 0.8 BC

thiamethoxam 0.75 mg/seed 0.9 BC

thiamethoxam 0.25 mg/seed 1.0 B

no insecticide 1.7 A

Treatment effect (probability) from ANOVA P = 0.003
1 Within each column, means followed by the same letter are not significantly different (P>0.05), by LSD.

first true-leaf, and second true-leaf stages resulted in dead beetles and little damage, while leaves at the
fourth true-leaf stage had negligible toxicity to beetles and thus more damage.

The environmental benefit of seed treatment compared to in-furrow treatment is a lower amount
of active ingredient per acre. To make a comparison, we must consider seeding rates. Pumpkins are
typically planted at about 3,000 seeds per acre with row spacing around 7.5 ft. Pickling cucumbers are
typically planted from about 37,500 seeds per acre for a hand-pick crop to 62,000 seeds per acre for a
mechanically harvested crop, with row spacing around 30 inches. The rates of in-furrow systemic
insecticides are given as a rate per thousand feet of row for Furadan, and as a uniform rate per acre for
Admire and Platinum, thus Admire is used at a higher rate per 1000 ft on pumpkins than it is on pickles.
We can compare thiamethoxam, which is the same a.i. in both Platinum and FarMore DI-400. If Platinum
is used in-furrow at the maximum rate of 11 oz per acre, this is 0.6 fl oz per 1000 ft for pickles and 1.9 fl
oz per 1000 ft for pumpkins at typical row spacings. If we convert that amount of product to the amount
of a.i., we find that the in-furrow rate of a.i. is about two times higher than the seed treatment rate of a.i.
on pickles, and 34 times higher than the seed treatment rate on pumpkins.

The retail cost of FarMore DI-400 is about $2.30 per 1000 seeds for pumpkins, squash, and
melons, and $0.50 per 1000 seeds for cucumbers. For example, if you buy 3000 butternut seeds from
Rupp Seeds, the cost is $23.90 per 1000 seeds with FarMore or $21.00 per 1000 seeds without FarMore.
If you buy 25 pounds of ‘Gold Rush’ pumpkin seed, the cost is $62.20 per pound with FarMore or $54.00
per pound without FarMore. For pumpkins, if there are about 3000 seeds per pound and 1.5 lb seed
needed per acre, then the cost of treated seed is about $93 per acre with no need for Admire, compared to
the cost of seed without FarMore of about $81/A but the cost of Admire would be about $58/A for a total
of $139/A. There is a large range of plant density, seed sizes, and seed costs in pumpkins, but this is an
estimate for average jack-o-lantern types. For pickles, if there are about 15,000 seeds per pound and 4 lbs
seed needed per acre, and the cost is about $35.60 per 10,000 seeds without FarMore or $40.60 per
10,000 seeds with FarMore, then the cost of treated seed is about $244 per acre with no need for Admire,
compared to the cost of seed without FarMore of about $214/A but the cost of Admire would be about
$58/A for a total of $272/A. These calculations show that seed treatment has a cost advantage as well as
the environmental benefit of lower insecticide use, with efficacy comparable to standard in-furrow
treatments.



PUMPKIN VARIETIES FOR POWDERY MILDEW RESISTANCE

Liz Maynard, Purdue University, 1401 S. US Highway 421, Westville, Indiana 46391
emaynard@purdue.edu

Pumpkins for fresh market use are produced on over 38,000 acres in the Great Lakes States, with an
estimated value of $144 million1. Powdery mildew is present every year. The fungus weakens and kills
foliage and stems and may lead to reduced yield, fruit size and fruit quality. The disease is typically
managed using foliar fungicides and/or varieties with partial resistance to the disease.

Seed companies are actively developing pumpkin varieties with resistance to powdery mildew. Many new
varieties are reported to have some degree of resistance. They may be described as ‘powdery mildew
tolerant’ (PMT), ‘powdery mildew resistant’ (PMR), or having ‘intermediate’ or ‘high’ resistance to
powdery mildew. University trials confirm that disease severity differs among varieties.

Pumpkin variety trials in northern Indiana have included many varieties reported to have some level of
powdery mildew resistance. Over the last five years 14 jack-o-lantern types, 5 pie types, and two mini
pumpkins with reported powdery mildew resistance have been included in the trials. This paper
summarizes results for the jack-o-lantern varieties and one non-resistant variety. Data collected in the
trials included marketable yield and pumpkin number per acre, average marketable pumpkin size, and
observations on fruit and stem appearance and quality. In 2008 and 2009 some trial plots were not treated
with fungicides for powdery mildew, but in other years, all plots were treated for powdery mildew. The
results reported here are for plots treated for powdery mildew, unless otherwise noted. Complete
descriptions of trial methods are reported in the Midwest Vegetable [Variety] Trial Reports for 2005,
2006, 2007, 2008, and 2009, available at www.hort.purdue.edu/fruitveg/reports.shtml.

Figure 1 shows the range in average fruit size for 14 jack-o-lantern varieties relative to Magic Lantern. To
construct this graph, the average fruit size (in pounds) of Magic Lantern was set at 100 for each year from
2005 to 2009, and the average size of each variety grown in that year was determined relative to Magic
Lantern. Magic Lantern was chosen to be 100 because it was included in the trials every year and because
it is a widely grown variety with some resistance to powdery mildew. Gold Medal was also grown every
year and is included in the graph to provide an example of a larger-fruited variety in all years, even
though it does not have resistance to powdery mildew. Four general size classes relative to Magic Lantern
(ML) are evident: Charisma PMR and Magician are a little smaller (80% by weight), Corvette, Magic
Wand, 20 Karat Gold and Gladiator are about the same size (90% - 110%), Spartan, Warlock, Aladdin
and Earlipack are larger by 20%-40%, and Mustang, Camaro, Gold Medal, and Super Herc are more than
40% larger than ML, by weight.

Figure 2 shows the marketable yield of these varieties in tons per acre, again relative to Magic Lantern in
each year. Varieties that averaged more than 120% of ML yield included Mustang and Camaro. Varieties
that averaged 90-110% of ML yield included Corvette PMR, Magic Wand, 20 Karat Gold, Spartan,
Warlock, Aladdin, and Earlipack. Charisma PMR and Gladiator averaged less than 80% of ML yield.

1
USDA NASS. 2009. Vegetables 2008 Summary, January, 2009 and USDA NASS 2007 Census of

Agriculture. Great Lakes States include IN, IL, MI, MN, NY, OH, PA and WI.



Figure 3 shows the number of marketable pumpkins produced by these varieties relative to Magic
Lantern. Corvette PMR was the only variety that consistently produced more pumpkins than ML.
Magician, Mustang, Magic Wand and 20 Karat Gold consistently produced at least 80% as many
pumpkins as ML. Charisma PMR, Spartan and Camaro on average produced at least 80% as many as ML,
but in some years produced less. Aladdin, Earlipack, and Gold Medal consistently produced fewer than
80% as many pumpkins as ML. Super Herc consistently produced fewer than 60% of the number of fruit
as ML.

Eight of these varieties with powdery mildew resistance were included in the 2008 trial where some plots
of each variety were not treated with fungicide effective against powdery mildew. Powdery mildew
severity was evaluated on Aug. 30 by estimating the percent of top and bottom leaf surfaces covered by
the fungus. Severity ranged from 11% for Camaro, Warlock and Gladiator, to 51-53% for Magic Lantern
and Earlipack. Corvette PMR and Mustang, with severity of 20-22% did not differ significantly from
Camaro or from Magic Wand (28%). For comparison, severity on Gold Medal, which does not have
powdery mildew resistance, was 70%.

Based on these results, and taking into account the observations on appearance made during the course of
the trials, there are a number of powdery mildew resistant jack-o-lantern pumpkin varieties suitable for
production in areas similar to northern Indiana. Super Herc and Charisma PMR appear not to be well
adapted to this environment, but the other varieties showed potential in one or more of the last 5 years and
are worth additional consideration.

Figure 1. Average weight per fruit relative to Magic Lantern for pumpkin varieties in northern Indiana
variety trials from 2005 to 2009. Weight of Magic Lantern (lb.) for each year: 12.4, 17.0, 13.7, 14.2, 12.4.



Figure 2. Marketable yield per acre relative to Magic Lantern for pumpkin varieties in northern Indiana
variety trials from 2005 to 2009. Yield of Magic Lantern for each year (tons/A): 13.4, 22.0, 12.5, 17.1,
12.0.

Figure 3. Number of marketable pumpkins per acre relative to Magic Lantern for pumpkin varieties in
northern Indiana variety trials from 2005 to 2009. Number of Magic Lantern for each year (1000s/A): 2.2,
2.6, 1.8, 2.4, 2.0.
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Powdery Mildew

2may reduce yield, fruit size, quality

Pumpkin variety trials in 
northern Indiana, 2005-2009

14 pmr/pmt jack-o-lanterns

3

p p j
5 pmr/pmt small size ‘pie’ types
‘Magic Lantern’ in all trials

How do these ‘jol’ varieties 
compare to Magic Lantern?

• Charisma PMR
• Corvette PMR
• Magician

• Spartan
• Warlock
• Aladdin

4

g
• Magic Lantern
• Magic Wand
• 20 Karat Gold
• Gladiator

• Earlipack
• Mustang
• Camaro
• Super Herc

Ave. Fruit Wt. (lb.)
A little smaller than ML

Cultivar 2005 2006 2007 2008 2009
Charisma 14.3 11.0 9.6

5

Corvette 11.6 12.0
Magic 
Lantern

12.4 17.0 13.7 14.2 12.4

Magician 14.5

Yield(tons/A)

Cultivar 2005 2006 2007 2008 2009
Charisma 16.3 7.6 8.3

6

Corvette 19.1 12.2
Magic 
Lantern 13.4 22 12.5 17.1 12.1

Magician 18.8
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Yield(no./A)

Cultivar 2005 2006 2007 2008 2009
Charisma 2270 1389 1728

7

Charisma 2270 1389 1728
Corvette 3323 2016
Magic 
Lantern 2200 2590 1837 2401 1958

Magician 2590

Magic 
Lantern

17 lb

PPAC 2006

Charisma
14 lb

PPAC 2006

Charisma
11 lb

Vig. PMR Lng Wd Hlth Uni Ov.
8 3 5 4 3 8 5

PPAC 2007

Corvette 
(HSR 4721)
Sprayed for PM

11.6 lb
4% PM

No./A3000 ‐
2000 ‐
1000 ‐

Tons/A20 ‐
10 ‐

PPAC 2008

Nov. 2008 E. Maynard, Purdue University 11

Magician
14 lb

PPAC 2006
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Ave. Fruit Wt. (lb.)
About Same Size as ML

Cultivar 2005 2006 2007 2008 2009
Magic 12 4 17 13 7 14 2 12 4

13

Lantern 12.4 17 13.7 14.2 12.4

Magic 
Wand 14.4 17.4 11.4

20 Karat 
Gold 14.0 17.9 15.4

Gladiator 19.0 14.6 16.8

Yield(tons/A)

Cultivar 2005 2006 2007 2008 2009
Magic 
Lantern 13.4 22.0 12.5 17.1 12.1

Magic

14

Magic 
Wand 11.9 17.5 10.2

20 Karat 
Gold 13.1 21.0 11.4

Gladiator 17.5 6.5 15.9

Yield(no./A)

Cultivar 2005 2006 2007 2008 2009
Magic 
Lantern 2200 2590 1837 2401 1958

Magic

15

Magic 
Wand 1658 2017 1786

20 Karat 
Gold 1900 2350 1478

Gladiator 1860 896 1921

Magic 
Lantern

14 lb

Vig. PMR Lng Wd Hlth Uni Ov.
4 5 4 5 5 6 7

PPAC 2007

Magic 
Wand 

(HMX 6686)
14 lb

Vig. PMR Lng Wd Hlth Uni Ov.
5 8 4 6 6 7 6

PPAC 2007

20 Karat 
Gold

15 lb

Vig. PMR Lng Wd Hlth Uni Ov.
5 4 6 6 7 4 5

PPAC 2007
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Gladiator
15 lb

Vig. PMR Lng Wd Hlth Uni Ov.
8 7 4 5 4 8 7

PPAC 2007

Ave. Fruit Wt. (lb.)
20-40% Larger Than ML

Cultivar 2005 2006 2007 2008 2009
Magic 
Lantern 12.4 17 13.7 14.2 12.4

20

Lantern

Spartan 21.1 17.7 13.5

Warlock 20.5 17.1 18.9 16.4
Aladdin 17.0
Earlipack 22.6 20.8

Yield(tons/A)

Cultivar 2005 2006 2007 2008 2009
Magic 
Lantern 13.4 22.0 12.5 17.1 12.1

21

Lantern

Spartan 18.4 14.3 10.9

Warlock 18.6 13.0 17.2 11.8
Aladdin 12.2
Earlipack 17.2 17.6

Yield(no./A)
Cultivar 2005 2006 2007 2008 2009
Magic 
Lantern 2200 2590 1837 2401 1958

22

Spartan 1740 1613 1613
Warlock 1820 1523 1825 1440
Aladdin 1400
Earlipack 1520 1690

Magic 
Lantern

17 lb

PPAC 2006

Spartan
21 lb

PPAC 2006
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Warlock
Sprayed for PM

18.9 lb
3% PM

No./A3000 ‐
2000 ‐
1000 ‐

Tons/A20 ‐
10 ‐

PPAC 
2008

Nov. 2008 E. Maynard, Purdue University 1

Aladdin

TPAC 2005

Earlipak
Sprayed for PM

20.8 lb
15% PM

No./A3000 ‐
2000 ‐
1000 ‐

Tons/A20 ‐
10 ‐

PPAC 2008 E. Maynard, Purdue University 3

Ave. Fruit Wt. (lb.)
>40% Larger Than ML

Cultivar 2005 2006 2007 2008 2009
Magic 
Lantern 12.4 17.0 13.7 14.2 12.4

4

Mustang 22.2 22.6 14.6
Camaro 21.6 21.1
Super Herc 21.3 27.3
Gold 
Medal*not pmr

21.5 23.4 23.3 22.3 18.9

Yield (tons/A)

Cultivar 2005 2006 2007 2008 2009
Magic 
Lantern 13.4 22 12.5 17.1 12.1

5

Mustang 19.4 24 13.9
Camaro 13.5 25
Super Herc 9.5 14.1
Gold 
Medal*not pmr

13.6 17.5 16.7 20.3 14.1

Yield (no./A)

Cultivar 2005 2006 2007 2008 2009
Magic 
Lantern 2200 2590 1837 2401 1958

6

Mustang 1747 2132 1901
Camaro 1254 2362
Super Herc 900 1040
Gold 
Medal*not pmr

1300 1500 1434 1825 1498
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Magic 
Lantern

Sprayed for PM

14.2 lb
10% PM

No./A3000 ‐
2000 ‐
1000 ‐

Tons/A20 ‐
10 ‐

PPAC 
2008

Nov. 2008 E. Maynard, Purdue University 7

Mustang 
(HSR 4710)
Sprayed for PM

22.6 lb
1% PM

Nov. 2008 E. Maynard, Purdue University 8

Camaro
Sprayed for PM

21.1 lb
1% PM

No./A3000 ‐
2000 ‐
1000 ‐

Tons/A20 ‐
10 ‐

Nov. 2008 E. Maynard, Purdue University 9

Super Herc

TPAC 2005

Gold Medal
Sprayed for PM

22.3 lb
28% PM

No./A3000 ‐
2000 ‐
1000 ‐

Tons/A20 ‐
10 ‐

PPAC 2008

Nov. 2008 E. Maynard, Purdue University 11

Seeded June 12, Harvested Sept. 2-3 and Oct. 3
1383 plants per acre for large pumpkins

Rows 7 ft. 4 in. apart, 13.7 ft. between 
cultivars, plants 3 ft. apart for large pumpkins

Standard insect and weed management
Overhead irrigation as needed
Two disease management treatments:

Methods PPAC 2008

Treated for PM
Not treated for PM
15 Varieties:
12 jack-o-lantern
2 pie, 1 mini
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Fungicide Treatments
Date PM TRT: YES PM TRT: NO
July 11 Previcur Flex Previcur Flex

July 18 Ranman
Topsin, Bravo Ultra

Ranman

Aug. 1 Ranman Ranman
Nova 40W, Bravo Ultra

Aug. 15 Previcur Flex
Topsin, Bravo Ultra

Previcur Flex

Aug. 22 Ranman
Nova 40W, Bravo Ultra

Ranman

Aug. 29 Previcur Flex Previcur Flex

NOTE: Topsin not recommended due to fungus resistance

Data Collected
Powdery mildew assessment: Aug. 30

Percent leaf area infected
Overall severity

Vine vigor assessment: Aug. 30
Percent green foliage: Oct. 11

Nov. 2008 E. Maynard, Purdue University 14

Percent green foliage: Oct. 11

Data Collected, cont.
Orange marketable weight and number  per plot (at 

least 1/2 orange)
Total  orange and green marketable weight and 

number per plot
Cull weight and number
Peduncle health: Sept. 17 and Oct. 6

Nov. 2008 E. Maynard, Purdue University 15

p
Notes onpumpkin shape, color, sutures, peduncle 

size and health, fruit uniformity, overall quality: 
Sept. 17

PM Treatment
Variety YES NO
Camaro 1 m 11 g
HSR 4710 1 m 22 fg

Percent Powdery Mildew on 
Pumpkin LeavesAug. 30, 2008, Wanatah, IN

Gladiator 2 lm 11 g
Warlock 3 klm 11 g
HSR 4721 4 klm 20 fg
Magic Wand 4 klm 28 ef
Gold Speck 5 jklm 27 f
HSR 4709 8 ijklm 46 de

PM Treatment
Variety YES NO
HSR 4709 8 ijklm 46 de
Magic Lantern 10 hijkl 51 cd

Percent Powdery Mildew on 
Pumpkin LeavesAug. 30, 2008, Wanatah, IN

Fall Splendor 11 ghijk 65 bc
Prankster 14 fghij 77 ab
Earlipak 15 fghi 53 cd
Gold Challenger 24 fg 78 ab
Gold Medal 28 ef 70 b
Solid Gold 28 ef 88 a

Effect of Treatment for PM on 
Jack-o-Lantern Pumpkin Yield 

Wanatah, IN, 2008

YES NO
Org. No./A 2116 2025

PM Treatment

Nov. 2008 E. Maynard, Purdue University 18

Org. Tons/A 19.4† 17.8
Ave. Org. Wt. 18.8 18.1
Org. Lb./Plant 28.3* 26.2
Org&Grn No./A 2436 2180
Org&Grn Tons/A 22.0* 19.0
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Effect of Treatment for PM on 
Jack-o-Lantern Pumpkin Yield 

Wanatah, IN, 2008

YES NO
Sept. Org. No./A 1388 1392

PM Treatment

Nov. 2008 E. Maynard, Purdue University 19

Sept. Org. Tons/A 12.8 12.7
Sept. Ave. Org. Wt. 19.4 19.0
Oct. Org. No./A 728 632
Oct. Org. Tons/A 6.6 5.2
Oct. Ave. Org. Wt. 17.9* 16.2

Peduncle Rating

5 4 3 12

Yellow=above average PM Treatment
Variety YES NO
Camaro 3.4 4.7 3.7 4.4
HSR 4710 3.4 4.6 3.5 4.1

Peduncle Rating9/17 and 10/6, Wanatah, IN

Gladiator 4.2 4.7 4.3 4.7
Warlock 4.5 4.9 4.4 4.9
HSR 4721 4.4 4.8 3.6 4.7
Magic Wand 4.6 5.0 4.6 4.8
Gold Speck 5.0 4.9 5.0 4.7
HSR 4709 3.3 3.9 3.3 3.6

Yellow=above average PM Treatment
Variety YES NO
Magic Lantern 4.2 4.1 3.8 3.9
Fall Splendor 5.0 4.9 4.6 4.4

Peduncle Rating9/17 and 10/6, Wanatah, IN

Prankster 4.7 4.9 4.9 3.6
Earlipak 3.5 4.5 3.3 3.1
Gold Challenger 4.9 5.0 4.3 4.3
Gold Medal 4.9 4.8 4.9 4.4
Solid Gold 4.5 4.1 4.2 2.2

Treated for PM (top) and 
Untreated (bottom)
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Efficacy and Cost Comparisons of Using Insecticide Seed Treatments on Cucurbits 

Celeste Welty, Dept. of Entomology, Ohio State University 

(e-mail: welty.1@osu.edu, phone: 614-292-2803) 

 

 Cucumber beetles are key pests of vine crops due to their direct feeding damage, which can kill 
seedlings, and their vectoring of the bacterial wilt pathogen. The most common management tactic to 
suppress cucumber beetles is systemic insecticide applied to the soil at planting. Other tactics are delayed 
planting, trap crops, biocontrol by a tachinid fly, row covers, and foliar insecticide sprays. A new option 
is systemic insecticide seed treatment. 

 Commercial seed treatments with systemic insecticides such as Gaucho, Poncho, and Cruiser 
have become popular on field corn, sweet corn, soybeans, and snap beans in recent years, and are now 
becoming available for other vegetable crops. Thiamethoxam is the active ingredient (a.i.) in Cruiser, 
which is available for corn and beans, and is the insecticide component in FarMore DI-400, which was 
registered this year for use on cucurbits. FarMore DI-400 also contains 3 fungicides. These commercial 
seed treatments are applied to seeds by the seed company before the seed is sold to growers. 

 Thiamethoxam and several other active ingredients have been tested in Ohio for the past 5 years 
for cucumber beetle control on direct-seeded pickling cucumber, pumpkins, and zucchini. The seed 
treatments have been compared with standard in-furrow treatments such as Admire, Furadan, and 
Platinum. Evaluations focused on beetle damage during the seedling stage, and also included stand counts 
and yield effects. Plants are usually rated four times: at the cotyledon stage, the first-true leaf stage, 
second leaf stage, and four-leaf stage. We use a damage rating scale of 0 to 3; light damage is rated as 1, 
moderate damage is rated as 2, and heavy damage is rated as 3. We also count the number of live beetles 
on or under the plants. Although beetles tend to dry up and blow away once they die, we also count any 
dead beetles found on or under plants. 

 Thiamethoxam is now registered for use in FarMore DI-400 at a rate of 0.75 mg a.i. per cucurbit 
seed, but was tested at several additional rates between 0.05 and 0.50 mg a.i. per seed. It was also tested 
in combination with abamectin and several experimental ingredients. Clothianidin + imidacloprid has 
been tested at rates of 0.75 to 1.3 mg a.i. per seed, under development as a product called Sepresto by 
Bayer CropScience. Clothianidin + beta-cyfluthrin was tested at rates of 0.565 to 1.13 mg a.i. per seed. 
Fipronil was tested at 0.75 mg a.i. per seed. The rate of seed treatment is an amount per seed (not per 
pound of seed or per acre) and is typically the same for all cucurbits, whether a large seed like pumpkin or 
zucchini that is planted at about 3000-4000 seeds per acre, or a smaller seed like cucumber that is planted 
at over 40,000 seeds per acre. 

 The results of the field trials have depended greatly on how quickly the beetles invade the field. 
Results are most dramatic if beetle infestation is early, when cotyledons are just emerging from the 
ground. If beetle infestation is delayed until after the 2-leaf stage, then effects of seed treatment and in-
furrow treatment are usually much less apparent. 



 Among the 12 field trials conducted in Ohio in the past 5 years, the heaviest beetle pressure was 
in a zucchini trial in 2005. In the zucchini trial, beetle control was equal after thiamethoxam seed 
treatment or Admire in-furrow; both resulted in significantly less beetle damage compared to the 
untreated check (Table 1). There was significantly less damage in Admire plots than in thiamethoxam 
seed treatment plots, but the rates of thiamethoxam in that trial were lower than the rate in the current 
FarMore DI-400 product. In a pumpkin trial in 2008, the thiamethoxam rate was the same as in the 
current FarMore DI-400, and it resulted in significantly less damage than in the untreated check but in 
significantly more damage than in plots treated with Admire in-furrow (Table 2). 

 

Table 1. Cucumber beetle effects on zucchini (‘Spineless Beauty’) at the 2-leaf stage, Franklin County, 
Ohio, 8 June 2005 (16 days after seeding), after seed treatment or in-furrow treatment with systemic 
insecticides. 

Number1 of beetles per plant Treatment Damage rating1 
(scale 0 to 3) Alive Dead 

Admire 2F in-furrow, 16 oz/A (87 ml/1000’) 0.48 C 0.1 C 1.5 
thiamethoxam 0.4 mg/seed 1.09 BC 0.6 BC 2.5 
thiamethoxam 0.25 mg/seed 1.23 B 1.4 B 3.0 
thiamethoxam 0.05 mg/seed 1.61 B 2.5 A 1.2 
no insecticide 2.28 A 3.4 A 0.1 
Treatment effect (probability) from ANOVA P = 0.0006 P = 0.0001 P= 0.31 
1 Within each column, means followed by the same letter are not significantly different (P>0.05), by LSD. 

 
Table 2. Cucumber beetle effects on pumpkin (‘Gladiator’) at the 2-leaf stage, Franklin County, Ohio, 16 
June 2008 (18 days after seeding), after seed treatment or in-furrow treatment with systemic insecticides. 

Treatment Damage rating1 (scale 0 to 3) 
Sevin XLR foliar spray, 32 oz/A, 3 times at 3-4 day intervals 0.3 D 
Admire Pro in-furrow, 7 oz/A (36 ml/1000’) 0.5 CD 
Sepresto 1.0 mg/seed 0.7 C 
Sevin XLR 3.2 oz/A+ CideTrak 3.1 oz/A, foliar spray (3 times) 0.7 C 
Platinum 2SC in-furrow, 8 fl oz/A (41 ml/1000’) 1.0 B 
thiamethoxam 0.75 mg/seed 1.0 B 
no insecticide 1.7 A 
Treatment effect (probability) from ANOVA P < 0.0001 
1 Within each column, means followed by the same letter are not significantly different (P>0.05), by LSD. 

 

 Among five trials on pickling cucumbers, beetle control was equal with seed treatment and with 
in-furrow products. In some cases the seed treatment was slightly better than in-furrow treatment and in 
other cases the reverse was found. Typical results were found in the 2008 trial, in which damage was as 
good from the 0.75 mg rate of thiamethoxam as from in-furrow Furadan, Platinum, and Admire (Table 3). 

 To help determine how long the plants retain toxic activity from systemic seed treatment, 
bioassay tests were done in the lab with leaves removed from field plantings. Beetles were field-collected 
then placed in dishes with the excised leaves. In general, bioassays showed that plants in the cotyledon, 



Table 3. Cucumber beetle effects on pickling cucumber (‘Vlaspik’) at the 4-leaf stage, Franklin County, 
Ohio, 15 August 2008 (21 days after seeding), after seed treatment or in-furrow treatment with systemic 
insecticides. 

Treatment Damage rating1 (scale 0 to 3) 
Furadan 4F in-furrow, 2.4 oz/1000’ 0.5 C 
Platinum 2SC in-furrow, 8 fl oz/A (14 ml/1000’) 0.6 C 
clothianidin + imidacloprid 1.3 mg/seed 0.6 BC 
clothianidin + imidacloprid 1.0 mg/seed 0.8 BC 
Admire Pro in-furrow, 7 fl oz/A (12 ml/1000’) 0.8 BC 
thiamethoxam 0.50 mg/seed 0.8 BC 
thiamethoxam 0.75 mg/seed 0.9 BC 
thiamethoxam 0.25 mg/seed 1.0 B 
no insecticide 1.7 A 
Treatment effect (probability) from ANOVA P = 0.003 
1 Within each column, means followed by the same letter are not significantly different (P>0.05), by LSD. 
 

first true-leaf, and second true-leaf stages resulted in dead beetles and little damage, while leaves at the 
fourth true-leaf stage had negligible toxicity to beetles and thus more damage. 

 The environmental benefit of seed treatment compared to in-furrow treatment is a lower amount 
of active ingredient per acre. To make a comparison, we must consider seeding rates. Pumpkins are 
typically planted at about 3,000 seeds per acre with row spacing around 7.5 ft. Pickling cucumbers are 
typically planted from about 37,500 seeds per acre for a hand-pick crop to 62,000 seeds per acre for a 
mechanically harvested crop, with row spacing around 30 inches. The rates of in-furrow systemic 
insecticides are given as a rate per thousand feet of row for Furadan, and as a uniform rate per acre for 
Admire and Platinum, thus Admire is used at a higher rate per 1000 ft on pumpkins than it is on pickles. 
We can compare thiamethoxam, which is the same a.i. in both Platinum and FarMore DI-400. If Platinum 
is used in-furrow at the maximum rate of 11 oz per acre, this is 0.6 fl oz per 1000 ft for pickles and 1.9 fl 
oz per 1000 ft for pumpkins at typical row spacings. If we convert that amount of product to the amount 
of a.i., we find that the in-furrow rate of a.i. is about two times higher than the seed treatment rate of a.i. 
on pickles, and 34 times higher than the seed treatment rate on pumpkins.  

 The retail cost of FarMore DI-400 is about $2.30 per 1000 seeds for pumpkins, squash, and 
melons, and $0.50 per 1000 seeds for cucumbers. For example, if you buy 3000 butternut seeds from 
Rupp Seeds, the cost is $23.90 per 1000 seeds with FarMore or $21.00 per 1000 seeds without FarMore. 
If you buy 25 pounds of ‘Gold Rush’ pumpkin seed, the cost is $62.20 per pound with FarMore or $54.00 
per pound without FarMore. For pumpkins, if there are about 3000 seeds per pound and 1.5 lb seed 
needed per acre, then the cost of treated seed is about $93 per acre with no need for Admire, compared to 
the cost of seed without FarMore of about $81/A but the cost of Admire would be about $58/A for a total 
of $139/A. There is a large range of plant density, seed sizes, and seed costs in pumpkins, but this is an 
estimate for average jack-o-lantern types. For pickles, if there are about 15,000 seeds per pound and 4 lbs 
seed needed per acre, and the cost is about $35.60 per 10,000 seeds without FarMore or $40.60 per 
10,000 seeds with FarMore, then the cost of treated seed is about $244 per acre with no need for Admire, 
compared to the cost of seed without FarMore of about $214/A but the cost of Admire would be about 
$58/A for a total of $272/A.  These calculations show that seed treatment has a cost advantage as well as 
the environmental benefit of lower insecticide use, with efficacy comparable to standard in-furrow 
treatments. 


