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Garden symphylan, Scutigerella immaculata Newport



Biology and Ecology

Description of pest:

Mature symphylans- White, less than 1/4 – inch in length, 12 pairs 
of legs, beaded antennae. They live 1 to 3 years

They lay 4-25 eggs in clusters several inches below the surface of 
the soil surface

Nymphs- White with 6-11 pairs of legs

Life cycle:

Overwinter in soil as adults

Move up to top 6” of soil when temperatures are above 45°F

Lay eggs April – June in soil crevices. Eggs hatch 2-3 weeks and 
nymphs become adults in approximately 3 months 

Stages of Scutigerella immaculata: (A) egg; (B) first instar; 
(C) second instar; (D), third instar; (E) fourth instar; (F) fifth 
instar; (G) sixth instar; (H) seventh instar; (I) adult.







Problem- Garden symphylan, Scutigerella immaculata Newport

“A serious soil arthropod pest whose root-
feeding affects yield potential and survival 

of several high-value crops in Western 
Oregon and Washington during crop 

establishment”



Host Range

• The garden symphylan (GS) is a pest of 
vegetable crops, including solanaceous 
crops, brassicas, leafy greens, cucurbits, 
beets, and onions

• Broccoli, cabbage, and cauliflower are 
moderate to highly susceptible to GS 
damage

• High damage on all specialty seed crops 
in Willamette Valley - grass grown for 
seed, vegetable seed crops, and other 
specialty crops such as hops, 
peppermint, and strawberries









Challenges
Managing symphylans can be difficult because of their 
ability to easily move vertically in the soil and evade 
control measures, the patchy distribution, and the 
complexity of sampling

Control measures are usually focused on decreasing 
populations of symphylans in the soil or increasing crop 
robustness

Finding an effective balance



Management Steps
 Correct Identification, Sampling/ Pest Monitoring 

 Action Thresholds

 Cultural Control- Tillage and Crop Rotation

 Biological Control

 Chemical Control



Look Alikes
A symphylan (left) is very similar in appearance to a dipluran (right), but has legs all along its body like a 
millipede and lacks the dipluran’s long rear appendages.



Potato Bait Stations Work Well to
Determine Symph Infestations

bait sample

-faster method

-less variability

Inspect after 2-3 days

soil sample

-time consuming

-can provide absolute density 
estimates

can be hit or miss 

indirect sample

-vegetation may provide 
direction to location / intensity of 
infestation

-too variable to be used w/o 
direct sampling





Management Steps
 Correct Identification, Sampling/ Pest Monitoring 

 Action Thresholds

 Cultural Control- Tillage and Crop Rotation

 Biological Control

 Chemical Control



Action Threshold

Action thresholds for GS are not well established. 
Damage of susceptible crops such as broccoli and 
cabbage is often associated with GS counts of five to 
ten per cubic foot of soil.

An action threshold of 3 GS per sample (cubic foot or 
“shovelful”) is commonly used



Management Steps
 Correct Identification, Sampling/ Pest Monitoring 

 Action Thresholds

 Cultural Control- Tillage and Crop Rotation

 Biological Control

 Chemical Control



Tillage, Crop Rotation, 
and Cover Crops –



Umble et al. 2002. Applied Soil Ecology. 59-70

• 35 adult symphylans/pot  were released at the start of experiment

• 7 reps, RCBD

• Mean Numbers of GS by Host Plant after 8 wks. of release

Greenhouse “Pot Study” for the evaluation of cover crops or crop rotation options 



Sordan & Potato drastically reduce GS numbers
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Chart1

		fallow		3.3735667151

		rye		2.0669080394

		poco barley		2.0101781828

		potato		1.4261884887

		wheat		5.5205244747

		fescue		4.2506502104

		sunflower		5.6103645582

		phacelia		1.397276262

		corn		3.2282764298

		sordan		0.1844277784



GS Extracted After 8wks
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		Average of gs

		crop		week		Total						fallow		potato

		fallow		1		25.6666666667				1		25.6666666667		11

				2		20				2		20		10.3333333333

				3		23.6666666667				3		23.6666666667		11

				4		24				4		24		8

				5		20				5		20		9

				6		21.6666666667				6		21.6666666667		6.3333333333

				7		22				7		22		5.3333333333

				8		26				8		26		3.7142857143

				9		24.1666666667

		fallow Total				23.4705882353

		potato		1		11

				2		10.3333333333

				3		11

				4		8

				5		9

				6		6.3333333333

				7		5.3333333333

				8		3.7142857143

				9		4.1666666667

		potato Total				6.8823529412

		(blank)		(blank)

		(blank) Total

		Grand Total				15.1764705882





sequential

		date		week		crop		gs

		7-Jul		1		fallow		29

				1		fallow		28

				1		fallow		20

				1		potato		11

				1		potato		7

				1		potato		15

		13-Jul		2		fallow		22

				2		fallow		24

				2		fallow		14

				2		potato		10

				2		potato		9

				2		potato		12

		19-Jul		3		fallow		19

				3		fallow		34

				3		fallow		18

				3		potato		8

				3		potato		14

				3		potato		11

		26-Jul		4		fallow		30

				4		fallow		23

				4		fallow		19

				4		potato		13

				4		potato		9

				4		potato		2

		4-Aug		5		fallow		18

				5		fallow		26

				5		fallow		16

				5		potato		9

				5		potato		13

				5		potato		5

		8-Aug		6		fallow		22

				6		fallow		16

				6		fallow		27

				6		potato		5

				6		potato		3

				6		potato		11

		17-Aug		7		fallow		23

				7		fallow		25

				7		fallow		18

				7		potato		8

				7		potato		1

				7		potato		7

		22-Sep		8		fallow		39

				8		fallow		31

				8		fallow		29

				8		fallow		21

				8		fallow		22

				8		fallow		11

				8		fallow		29

				8		potato		2

				8		potato		8

				8		potato		2

				8		potato		1

				8		potato		3

				8		potato		10

				8		potato		0

		7-Sep		9		fallow		35

				9		fallow		21

				9		fallow		14

				9		fallow		13

				9		fallow		36

				9		fallow		26

				9		potato		1

				9		potato		2

				9		potato		4

				9		potato		8

				9		potato		9

				9		potato		1
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• Fewer symphylans were recovered with 
Berlese funnels from soil under cereal cover 
crops than mustard cover crops, regardless 
of tillage system

• Fewer symphylans were recovered from soil 
under the spring oat cover crop than soil 
under the barley cover crop

• Effect of reduced tillage was less important 
than that of cover cropping.



Chemical Control –
Alternatives to OP 

research



Lab Bioassays- To Identify Candidate Chemistries

• Screen candidate materials in the laboratory
• Take promising products to the field



Efficacy of Insecticides on Symphylans 
using Laboratory Bioassays

Alejandro Del-Pozo, Ph.D. IPM – 
Entomology Advisor, 2019



Capture LFR (Bifenthrin)

Contact insecticide, sodium channel 
modulators

Broad-spectrum

Liquid, in-furrow or broadcast Restricted 
Entry Interval (REI) 12hours

Pre-harvest interval varies/narrow

Crop Groups- 1C, 5A, 5B, 6C, 9, and 10



Torac (Tolfenpyrad)

Contact insecticide that inhibits an 
organism's energy metabolism 

Liquid, ground, and aerial application

REI 12 hr and PHI 1-14 days 

Leafy Green, Petiole Vegetable, 1 C and 
Group 9



Group 30 Insecticides
IRAC Group 30 is a new mode of action 
group, acting on the insect nervous 
system, inhibits the GABA-activated 
chloride channel, causing hyperexcitation
and convulsions

Multiple Group 30 products are 
commercially available or under 
development



Field Efficacy Trail- Spring 2022

•One pre-existing symphylan infested area was identified at OSU’s Hyslop
Research Farm. A replicated field trial (plot size -30 feet long x 12 feet wide) 
experiment in a randomized complete block design was set up with four 
replications

• Plots were treated using a CO2 pressurized backpack sprayer at a spray 
volume of 20 gal/acre at 22 psi through AM11002 nozzles on April 8, 2022. 
Upon soil application, treatments were incorporated with tillage into the top 
2 inches of soil using a tractor-mounted rototiller

• ‘Tillage Radish’ was planted at a 8lb/acre seeding rate with a 13-inch row 
spacing. Seeding depth was approximately 0.5 inches

•Data was recorded on symphylan abundance using the potato bait method by 
deploying two bait stations per plot at 10, 14, 18, 25, 32, and 39 days after 
treatment (DAT). Data were analyzed using ANOVA, and means were 
separated using Fisher’s protected LSD (P≤ 0.05)

Trade Name (Active 
Ingredient)

IRAC 
Classification

Torac (Tolfenpyrad) Group 21
Verimark

(Chlorantraniliprole) Group 28
Capture LFR (Bifenthrin) Group 3A
BAS4007I (Broflanilide) Group 30

A21377X (Isocycloseram) Group 30
Untreated Control _



Results- Spring 2022, Efficacy Trial in Radish

 Capture and other insecticide treatments started out strong but significant reductions were not observed

Treatment Symphylan Counts per Plot

10 DAT 14DAT 25 DAT 32DAT 39DAT
Torac/Tolfenpyrad 1.25 0.5 1.25 0 0

Verimark 1.5 0.5 3.75 1.5 0
Capture 1.25 0 0.25 0 0

Broflanilide 2 0 10 3.25 0
Isocycloseram 2 0 3.5 0.25 4

Control 5.25 0.25 4.25 3 0.5

P value 0.0691 0.493 0.3722 0.1266 0.4729



Plant Density
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Field Efficacy Trail- Spring 2023
• One organic commercial field site with symphylan 

infestation was selected under spinach grown for seed

• Treatments include OMRI products- Seduce (spinosad 
bait@ low and high rate), No Fly (Isaria fumosorosea 
strain FE 9901), Azaguard (Azadirachtin), and untreated 
control. 3 replicates, RCBD

• Symphylan abundance using the potato bait method by 
deploying two bait stations per plot at 10, 14, 18, 25, 32, 
and 39 days after treatment (DAT). Data were analyzed 
using ANOVA, and means were separated using Fisher’s 
protected LSD (P≤ 0.05)



Spinach Seed-Spring 2023
• Dry, hot spring this year may have impacted the pest pressure. Low symphylan counts in control plots and no statistical 

differences in treatment means

Rate/acre Mean symphylan count per plota Plant 
Densityb

Trade Name Active Ingredient (fl. oz or 
lb/acre)

14-Apr 24-Apr 2-May 9-May

Control 0.0 0.0 0.0 0.0 69
Seduce (high) Spinosad 44lb 0.3 0.0 0.0 0.0 61

Seduce (low) Spinosad 20lb 0.0 0.3 0.0 0.0 53

No Fly Isaria fumosorosea strain FE 9901 2lb 0.0 0.0 0.0 0.0 62

Azaguard Azadirachtin 15oz 0.0 0.0 0.0 0.0 68
P value ns ns ns ns ns

ns; statistically non-significant with P>0.05
a Symphylan counts were collected from three baits per plot.
b Number of plants counted in three feet from each row of each plot



Sugar beet for Seed

Treatment Active ingredient (IRAC Group)
Rate (fl. 
oz/acre)

Mean symphylan count per plota

Biomass ratingb

28-Mar 14-Apr 24-Apr 2-May

Control - Untreated 0.3 0.7 0.3 0.0 3.8ab

Torac Tolfenpyrad (21A) 21 0.0 0.3 0.0 0.7 2.7b

WarriorII Lambda-Cyhalothrin (3) 1.92 0.3 0.3 1.3 0.3 4.0ab

Capture Bifenthrin (3) 6.5 0.3 0.3 0.0 0.0 4.7a

Lilacinos Bio nematicide (UN) 10 gal 0.0 0.0 0.0 1.7 3.2ab

Seduce insect baits
Spinosad (Spinosyn A and Spinosyn 

D)
20-44lbs 2.0 0.0 0.0 0.0 3.3ab

Mustang 2ee Zeta-cypermethrin (3) 4.3 0.3 0.0 0.0 0.0 3.8ab

P value 0.1559 0.7468 0.5085 0.5784 0.058

Means within a column followed by the same letter are not significantly different (P>0.05). Columns without letters indicate no difference between treatments. Treatments were applied 
before planting on the same day. 
a Symphylan counts were collected from three potato baits per plot.
b Number of plants counted in three feet from each row of each plot

Table 3. Treatment, the active ingredient, rate (fl. oz/acre), IRAC Group, mean symphylan counts made 
during efficacy trial in spring 2023, ‘Sugar beet for Seed’



Summary

• Some promising chemistries were identified for symphylan control. Reminder- Always 
check specific insecticide labels for current registration uses 

• There is a need to validate efficacy data in different seed crops and we are seeking 
registrant support for label expansions and new candidates with biological activity

• Cultural control tactics can help reduce the number of symphylans prior to crop 
establishment



SYMPHYL ANS: 
IN A CL ASS OF THEIR OWN

Symphylans cause severe damage to a wide range of 
vegetable crops. Learn to monitor symphylans, 

prevent their spread, and reduce populations so you 
can grow great vegetables in their presence. 

Think through ideas for future projects and join this 
farmer-to-farmer discussion with:

Navneet Kaur, Jon Umble & Nick Andrews

Friday, February 16th

 2:00-4:30 pm

LaSells Stewart Center – Ag Leaders 
Room, OSU Campus, Corvallis, OR
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Program OSU
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Questions/Comments

NAVNEET.KAUR@OREGONSTATE.EDU
352-233-9639

mailto:Navneet.Kaur@oregonstate.edu
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