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White grubs are the larval stage of insects comynkbmbwn as May or June beetles (or Junebugs).
Texas has almost 100 species of these beetles ofmwkich do not cause significant economic
damage to crops or horticultural plantings. A feedes, however, commonly damage turfgrass and
other cultivated plants.

White grubs, sometimes referred to as grubwornmsrariurf by feeding on roots and other
underground plant parts. Damaged areas within ld@sesvigor and turn brown (Figure 1). Severely
damaged turf can be lifted by hand or rolled uprfitbhe ground like a carpet.

Figure 1. Golf course fairway damaged by white grub.

The most important turfgrass infesting white grub$exas are the June beefyllophaga crinita
(Figure 2), and the southern masked chafer, Cyplwada lurida. Warm season grasses like
bermudagrass; zoysiagrass, St. Augustinegrassudfalddgrass are attacked readily by both types of
white grubs, with most lawn damage occurring dusagimer and fall months.

Figure 2. Adult white grubs, often called May or June beetles, are commonly attracted to lights at nig.



Cool season grasses such as the fescues, bluagthsgegrass are also susceptible to the Junesbeetl
and southern masked chafer, though such grassesotée attacked more frequently by a May
beetle, Phyllophaga congrua. Damage from May beeften appears in the spring and early
summer, before injury from other white grubs becsmédent. Other white grub species
occasionally recorded as pests in Texas turfgredsde Cyclocephala pasadenae and Phyllophaga
submucida.

Another interesting kind of white grub is the greleime beetle, Cotinus nitida. These rather large
grubs feed primarily on decaying organic matter monally do not injure turf; however, turf can be
damaged by their burrowing activity. Larvae areeesglly common underneath fruit trees, in
compost piles and in soils with high organic cohtench as may be found in heavily mulched
gardens and flower beds. Daytime resting placeged#n June beetle larvae can often be found near
such sites and are marked by small mounds of adih@ lawn surface. The larvae have a curious
habit of crawling on their backs across the saifaste to move from one site to another. Adults of
the green June beetle are velvet green on thentefallic green below and approximately one inch
long. Adults fly during the day and feed on ovegeriruit.

Life Cycle

Most turfgrass-feeding white grubs in Texas, sugtha June beetle and southern masked chafer,
require 1 year to complete their life cycle (a Zyeycle is suspected in a portion of the grub
populations in north Texas). The May beetle, Pipfilmga congrua, requires 2 years to develop. For
simplicity, the following discussion will be limiteto species with 1-year life cycles.

Once a year, in late spring or summer, adult beetheerge from the soil to mate. Mated females then
return to the soil to lay eggs. Within about twoeke the eggs hatch into small white grubs that feed
on grass roots. The pupa, or intermediate stageckeetthe larva and the adult, occurs the following
spring and is the last immature phase of the ifssdetzelopment cycle. Adults subsequently emerge
from the pupal stage when environmental conditemesfavorable in early- to mid-summer. Most
damage from white grubs occurs during mid-summesatty-fall when the larger larvae are actively
feeding.

Adult. The adult stage of the various white grub spedieshiaavy-bodied beetles, 1/2 to 5/8 inch
long, brown, with long, spindly legs (Figure 2).eThune beetle and southern masked chafer emerge
from the soil and fly at night, usually after arsfgcant rainfall or irrigation. Flight periods mdast

for several weeks, during which time mating and-leygng occur. During flights, large numbers of
adult beetles, primarily males, may be attractethtded windows or other lights at night. Females,
being less active fliers, usually are less comnronrad lighted areas than are males. For this reason
turning off outdoor lights during adult flight peds may not substantially reduce subsequent white
grub damage. Heavy white grub infestations oftenkmafound in areas with little or no outdoor
lighting. After mating, female beetles dig 2 tonghes into the soil to lay eggs. Each female can la
up to 30 to 40 eggs, which hatch in approximately weeks.

Larva. White grub larvae are creamy white and C-shapetth, thiee pairs of legs (Figure 3). After
hatching, the white grub passes through threelltifesstages, or instars. These instars are simmla
appearance, except for their size. First- and skawstars each require about 3 weeks to develop to
the next life-stage. The third-instar actively feeohtil cool weather arrives. Third-instar larvae a
responsible for most turfgrass damage due to kgje size (1/2 to 1 inch-long) and voracious



appetites. Feeding by large numbers of thirdinstate grubs can quickly destroy turfgrass root
systems, preventing efficient uptake of food antewd@amaged turf does not grow vigorously and
is extremely susceptible to drying out, especialliiot weather.
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Figure 3. Turfgrass-infesting white grub larvae feding on grass roots.
Grubs are most damaging when they reach a length df2- to 1-inch.

When cool weather arrives, white grubs become dotmnatil the following spring. During this
dormant period white grubs do little or no feedamgl cause little damage. Occasionally white grubs
will be found in turfgrass areas that fail to gregnin the spring; however, the damage is primarily
the result of feeding that occurred the previolis &pring and winter treatments for white grubshwi
1-year life cycles generally are ineffective iny@eting turf damage.

Pupa. The pupal stage follows the third-instar and isltfeestage during which the white grub
transforms, or metamorphoses, into an adult beBtle pupal stage does not consume food and does
not move through the soil. This life stage occwsrd the spring and lasts approximately 3 weeks.
Pupae can be found in small earthen cells threextmches below the soil surface. White grub
treatments applied during the pupal life stagebatb ineffective and unnecessary.

Managing White Grubs

Knowing when you have a problemWhite grub damage can be detected by the presénce
irregular- shaped areas of weakened or dying gnas®e lawn. Less severely damaged turf lacks
vigor and is more vulnerable to invasion by we&@kpending on location within the state, damage
may appear any time between the months of Jun®ataber. Turfgrass damaged by white grubs
has a reduced root system and is easily pulled thensoil. Grubs should be readily found in the top
few inches of soil, in the turfgrass root zone.fgrass usually recovers from white grub damage by
fall or the following spring. Figure 3. Turfgragsiesting white grub larvae feeding on grass roots.
Grubs are most damaging when they reach a lengtf2eto 1-inch. At least one turfgrass disease,
Take-all Patch, can sometimes be mistaken for vgnitb damage. Take-all Patch occurs most
frequently in spring and early summer and can bergjuished by the rotted appearance of the roots.
In contrast with white grub damage, dead spotsethby Take-all Patch may persist into the summer
months.



Some Texas lawns never suffer white grub damagie wthers are damaged year after year. If your
lawn consistently dies out in patches during lat@mer and if you can verify that white grubs are
the culprits, you may benefit from a preventatneatment. On the other hand, if you want to
minimize your use of insecticides and don’t minchpling for white grubs, follow the quick decision
guide on page 6. By confirming that you have whibs before treating your yard, you can avoid
spending money on grub control and reduce pestigéde

To confirm whether you need to treat for grubs,neixe several soil sections at least 3 to 4 inches
across and 4 inches deep (sample sandy soilsategieepths). A good rule of thumb is to examine
several soil plugs (up to one square foot per Xafd@re feet of turf) from widely scattered parts of
the lawn. Take care to include areas at the edgasspected grub damage. Finding more than five
white grubs per square foot justifies treatmenhalgh some lawns with even higher numbers of
grubs may show no damage.

Non-chemical controls.Several non-chemical treatments are availabledatrolling white grubs.
Beneficial nematodes within the gen&ainernema andHeterorhabditis are tiny worms that attack
white grubs and other soil inhabiting insects. Ehescroscopic worms can be purchased in stores or
through garden supply catalogs. Commercial nematonducts are usually designed to be mixed
with water and applied to lawns using a hose-entthod-held sprayer. Recent research shows that
under good conditions commercially- available neydas can reduce white grub populations by
50% or more.

Nematodes must be supplied with adequate moistunelp them move down into the soil where
grubs are feeding. At least 1/4 inch of water stidnd applied before, and another 1/ 4 inch of water
applied just after, nematodes are sprayed on e [Ahese worms pose no threat to humans or
landscape plants and are an environmentally soliehative for those who prefer not to use
pesticides on their lawn.

One microbial pesticidd3acillus popilliae, or milky spore disease, often is recommendeavfote
grub (Japanese beetle) control in other regiotket).S.; however, it haot been shown to be
effective against Texas turf-infesting white grubs.

Spiked sandals sold for aerating turf have beex tiith some success for controlling damaging
grub populations. According to one study, repegtedilking over heavily infested turf with the
spiked sandals may reduce grub populations up%e Gbese sandals are available through several
garden supply catalogs.

Chemical control. Proper timing and chemical application are crittossuppressing white grubs.
New white grub insecticides are more persistentlessltoxic to beneficial arthropods and
earthworms. However, these treatments must beegppérly enough to kill the smaller (less than
1/2-inchlong) larvae. Once white grubs reach threltimstar life stage, they are more difficult to
control with the new products.

The insecticides imidacloprid and halofenozidews®ed most today for white grub control.
Imidacloprid is most effective against small anddaen-sized grubs but may kill some grubs larger
than 1/2 inch long. Imidacloprid trade names inelivkerit®, Bayer Advanced Lawn™ Season Long
Grub Control and Scott's® Grub-Ex®. The lethal etffeof the insect growth regulator halofenozide
are limited to early white grub life stages. Hatadeide is ineffective if applied too late, afteugs



have reached the third-instar life stage. Halofed®irade names include Mach 2, Spectracide®
Grub Stop™ and Hi-Yield® Kill-a-Grub™.

Fortunately, both halofenozide and imidacloprid barapplied early and persist in the soil. Ideally,
both products should be applied within six weeksgid-laying. In south Texas, apply insecticides
for white grubs in early- to mid-June. In centratianorth Texas, the optimal treatment time is early
to mid- July.

Where grub damage is already evident in lawns arggt grubs are present, use products containing
trichlorfon or carbaryl. Because they bind to gaitticles and remain close to the surface even afte
irrigation, pyrethroid insecticides (such as pehmat esfenvalerate, cyfluthrin and bifenthrin) are
less effective against white grubs, especiallyl@y soils.

Post-treatment irrigation is essential for all gagdntrol products. To ensure that insecticidesheac
the root zone, water-in liquid formulations witl2xb one inch of water immediately after
application. Irrigate granular formulations witl#d hours to wash the insecticide into the soil and
minimize the chance for exposure to people, pedsnaldlife. Use a rain gauge or straight-sided can
to verify application of sufficient irrigation wateTwo or more irrigation applications may be nekde
if the soil is wet or difficult to penetrate. Watgpplied too quickly may cause run-off and pesécid
loss. Irrigating the soil prior to insecticide aigption, particularly when the soils are dry, can
improve the effectiveness of insecticides. Forsbys, apply 1/4 to 1/2 inch of water the day befor
a treatment to improve spray penetration of theasal to encourage white grubs to move closer to
the soil surface. This makes grubs easier to contiic the insecticide treatment.

Heavy thatch buildup can reduce the effectivenésssecticide sprays. Thatch is the accumulation
of dead plant material, such as dead grass stetwgeén the soil surface and the turfgrass foliage.
Thatch layers greater than 1/2 inch can result@éatgr susceptibility of the turf to plant diseased
can lead to other problems. Recent research hamsihat many pesticides bind to thatch,
preventing them from reaching the soil and redutiwgy effectiveness. Dethatching machines or
soil aerifiers that remove small plugs of soil tenrented to help remove thatch and enhance
penetration of the turf by pesticides. Excessiadi buildup is more likely to occur with hybrid
bermudagrasses, St. Augustinegrass and some z@gsag. Use of mulching mowers to recycle
grass clippings should not cause thatch builduggularly mowed lawns.

Environmental Considerations.Unnecessary insecticide applications sometimesereare
problems than they solve. Pesticides can havendetital effects on beneficial organisms, like
earthworms, that help decompose thatch. Most irtsgées do not discriminate between "good" and
"bad" bugs and may kill beneficial insects thaphadntrol other pests. Also, unnecessary pesticide
applications can increase the risk of insecticetgstance developing among white grub and other
pest populations. For these reasons, routine, &otative" insecticide applications to lawns for tehi
grub control are not recommended.

Heavy rainfall can wash recently applied pesticioasof lawns, especially if the ground is satulate
with water when the treatment is applied. Avoiditireg lawns just before a heavy rain is expected.
Also try to avoid application of pesticides to strgutters and sidewalks. Drop-type spreaders are
less likely to scatter pesticide granules off & target site than are rotary-type spreaders (Eigur
Pesticide runoff from improper pesticide applicaiseduces the effectiveness of a treatment and can
pollute aboveground and underground water supplies.



Figure 4, Drop-type spreaders allow precise placemeof insecticide granules.

One should be aware that some insecticides couldxdieto birds and other wildlife. Always read

and follow label directions, including the precauniry statements pertaining to potential
environmental hazards. Apply only the labeled redgsid pesticide use near streams and ponds, and
irrigate treatments promptly to help reduce thk tisnon-target organisms, like birds. Never digpos
of leftover pesticides down sewer or storm wateairdy. Such actions can cause toxicity to fish and
other aquatic organisms.

Tips for Professionals

 Grubs of the southern masked chafer, Cyclocedhdtia, appear to be less destructive than
Phyllophaga crinita grubs. An approximate economic threshold for mdsiteafers is 8-10 grubs
per square foot. The two species can be distingdibly observing the raster (hair patterns) on the
underside tip of the abdomen (see Figure 5). A haixd lens is sufficient to see these patterns on
mature white grubs.

» Sampling for white grubs can be done using aespadknife to cut 6-inch square sections of turf,
or by using a golf course cup cutter. Four, siXaisquares or ten, four-inch cup cutter core
samples are equivalent to one square foot of turf.

* An insect that is occasionally mistaken for atelgrub is the billbug. Immature stages of
billbugs are small, white, legless larvae commdalynd within the top few inches of soil. One
species, Sphenophorus venatus, is the most comitlimuglcollected from turf in Texas. This
species can damage turfgrass, especially zoyssegasnd hybrid bermudagrasses in the
southeastern regions of the U.S., but rarely damagégrass in Texas.

* Merit® and Mach 2® are trade names for professiéormulations of imidacloprid and
halofenozide, respectively. Merit® may provide sdate season grub control, but both products
are best used early in the season, when grubsss¢han 1/2-inch long.

« Using surfactants in the spray solution may improontrol, especially in turf with heavy thatch.
Trichlorfon (Dylox®) is short-lived in high pH (gater than 7) soils and spray solutions. Add
buffering agents to spray solutions to increashil#taof trichlorfon sprays.
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Figure 5. White grub rastral patterns used in speds identification are located in the anus (a) andan be observed with a 10X hand lens. June
bug larvae, Phyllophaga spp., can be recognized liyeir seagull-shaped anal slit () and by the twograllel rows of spines running
longitudinally under the anus (b). Masked chafer lavae, Cyclocephala sp., can be recognized by their straight anal sli¢) and the random
placement of spines beneath the anus (c). Scannethges courtesy Dr. Dave Shetlar, Ohio State Univetg.

Quick Decision Guide for Grub Treatment
Not sure you need to treat for grubs? Want to menyour use of pesticides for economic or

environmental reasons? Follow this quick decisiollg Remember that some treatments are
effective only on small (less than 1/2 inch-long)lgs.



Be sure to check sites with previous

history of white grub damage. %7

Have you seen numerous adult
beetles atrracted vo lighted e
windows or outdoor lights!
WWait 4 ro 5 weeks, then sample sites. . .

Did you find 5 grubs or
more per square foot?

~tterelestorng g f g
F G

* lf you found

fewer than 5,
no reatment
is needed.

i

If yes, treatment 15 needed.

If you found 5 or more grubs

per square foot, apply appropriate
treatment according to label
directions,

Warer rreatment thoroughly (1/2 to | inch
of irrigation) to move pesticide down to
root zone where grubs feed.

Properly dispose of any pesticide containers according to
label directions. NEVER pour leftover pesticide down drains

or S[orm Sewers.




