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Abstract 

Graminoid standing crop in June 1985 on areas infested with 
white grubs (Pl?ylloplrcrga or&a LeConte) (average density = 47 
grubs m-‘) was 92% less than on uninfested rangeiand (average 
density <2 grubs mw2). Study area was the Central Grasslands 
Research Center in south-central North Dakota. Infestations were 
noticeably associated with communities dominated by western 
snowberry (Symphoricarpos occidentalis Hook.) with an under- 
story subdominance of Kentucky bluegrass (Poupratensis L.). The 
objective of our study was to assess the initial impact and subse- 
quent recovery of infestation on community standing crops and 
plant densities. Mid and late summer standing crops of Kentucky 
bluegrass and other grasses were significantly less (P<O.OS) on 
infested than uninfested sites between 1985 and 1987. Graminoid 
density was less (P<O.OS) on infested than uninfested sites during 
1985 and 1986. Post-infested standing crop and density of forbs 
increased (KO.05) on infested sites. Infestation of sites suhse- 
quentiy provided habitat for establishment of noxious weeds such 
as wormwood sage (Artemisin absinthium L.). Management tech- 
niques to enhance the recovery of grasses and eliminate estabiish- 
ment of noxious weeds may be necessary. 

Key Words: Phyllophaga a&a, Scarabaeidae, retrogression, 
succession 

During the spring of 1985, extensive areas resulting from an 
infestation of white grubs (Phyllophugu unxia LeConte) (Coieop- 
tera: Scarabaeidae) were noted on the North Dakota State Univer- 
sity Central Grasslands Research Center. Infestations occurred on 
about 12% of the native range on the study area, and were asso- 
ciated with western snowberry (Symphoricarpos occidentalis 
Hook.) communities which occupy approximately 33% of the 
native plant communities on the area (Lura 1985). Kentucky blue- 
grass (Poaprutensis L.) is the major graminoid associate of these 
communities and may account for up to 70% of the total graminoid 
production (Kirby et al. 1988). 

White grubs are larvae of June beetles, which are among the 
most destructive soil insects on grasslands (Hewitt et al. 1974). 
Most species of white grubs have a 3-year life cycle in which the 
larvae spend most of 3 growing seasons feeding on the roots of 
grasses (Anon. 1959). A complete review of the life cycle of the 
Scarabaeidae is given in Richter (1958). 

Although white grubs are known to affect large areas of range- 
land (Hewitt et al. 1974), quantitative information on infestations 
is scarce. Ueckert (1979) reported on a white grub infestation in 
Texas in which most plant species had recovered (foliar cover) by 
the end of the second growing season. Efforts to control white 
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grubs and speed vegetative recovery through various combinations 
of insecticide, fertilizer, and reseeding treatments were not consi- 
dered successful. The objectives of our study were to assess the 
impact of infestations on above-ground biomass and species com- 
position of affected communities and to monitor recovery. 

. . 
Study Area 

The study area lies within the northern mixed-grass prairie 
(Kuchler 1964). Characteristic soils of the study area are fine- 
loamy, mixed Typic Argiborolls and fine-loamy, mixed Typic 
Hapioborolls. Mean annual precipitation is 441 mm. Annual pre- 
cipitation for 1985 through 1988 was 454,674,417, and 213 mm, 
respectively. 

Before 1979 the area was grazed seasonally or season-long by 
livestock at moderate to heavy stocking rates: exact grazing his- 
tory, however, is unknown. The portion of the area in which 
sampling occurred was largely idle from 1980 through 1985 with 
occasional light grazing by cattle during fall. 

Methods 

During June 1985,20 pairs of permanent sites were subjectively 
located within white grub infested areas and adjacent uninfested 
areas of similar soils and plant species composition approximating 
vegetation on infested areas prior to infestation. Within each site, 
vegetation in 1 randomly located 50 X 50-cm quadrat was clipped 
at ground level during mid June and mid September of 1985. 
Vegetation was sampled only during mid September in 1986 and 
1987. 

. 

Samples were sorted, oven-dried at 55’ C, and weighed to the 
nearest 0.1 g. Six pairs of permanent transects were chosen for 
detailed analysis of species composition during 1985-1988. For 
each transect, twenty 3 1.6 X 3 1.6-cm quadrats were used to deter- 
mine forb and shrub densities. Graminoid densities were deter- 
mined within nested 10.0 X lO.O-cm quadrats. White grub densities 
were determined in mid June 1985-1988 by excavating the upper 
7.6 cm of the soil profile in 1 randomly located 50 X 50-cm quadrat 
on each site. Study sites were protected from grazing by domestic 
livestock for the duration of the study. A standard t-test was used 
to determine differences between infested and uninfested areas 
(P<O.O5). 

Results and Discussion 

White Grub Infestation 
White grub density averaged 47 me2 in the 0 to 7.6-cm soil layer 

on infested sites in 1985 (Table 1). Ueckert (1979) reported 43.6 
white grubs me2 to a depth of 20 cm. White grubs were not encoun- 
tered in 1986, but adults were observed. During 1987, white grubs 
were encountered in both infested and uninfested sites. The white 
grubs in 1987 were assumed to be from eggs laid during 1986. If so, 
only 1 brood was inhabiting the area. Greater numbers of white 

JOURNAL OF RANGE MANAGEMENT 45(4), July 1992 



Table 1. Mean white grub densities (mW2 to 7.~cm depth) end yamlnoid 
densities (mm’) f standard error of meens on white grub infected end 
uninfested sites on the Central Gresslands Reseuch Center. 19854988. 

Year Location White grubs Graminoids 

Infested 47.0 f 4.8 283 f 103 
1985 

Uninfested 1.6 f 1.6** 3346 f 189* 
Infested 0.0 1348 f 355 

1986 
Uninfested 0.0 3819 f 359. 
Infested 38.6 f 10.4 1907 f 234 

1987 
Uninfested 14.8 f 5.0. 2523 f 171 
Infested 4.8 f 2.0 1345 f 197 

1988 
Uninfested 3.4 f 1.8 1397 f 132 

****Infested differs from uninfested p<O.OS and p<O.OOl respectively. 

grubs (PCO.05) were encountered in infested sites than uninfested 
sites in 1987. June beetles are known to he weak fliers, thus we 
hypothesize that females oviposited in close proximity to where 
they emerged as adults. Few white grubs were found in 1988, and 
there was no noticeable damage to vegetation. 

Injury to Kentucky bluegrass pastures has been shown to 
increase when plants are under stress, such as low soil fertility, low 
soil moisture, or lowered carbohydrate reserves as might result 
from over-grazing (Graber et al. 1931). We do not believe vegeta- 
tion was unduly stressed at the onset of this infestation. Infestation 
effects appeared similar on idle as well as grazed areas. Addition- 
ally, the precipitation received was near average, and soil nutrients, 
nitrogen, phosphorus, and organic matter on the study area did not 
indicate any deficiencies (Lura 1985). 

Aboveground Biomass 
Aboveground biomass on infested sites in June 1985 was 25% of 

that on uninfested sites (Fig. 1). Graminoid standing crop was 
reduced on infested sites by 92%. Standing crops of Kentucky 
bluegrass, other grasses, sedges (Curex spp.), and total standing 
crop were less (P<O.OS) on infested sites. Standing crop of grami- 
noids remained less (P<O.OS) on infested sites in September; but 
that of forbs increased (PCO.05) on infested sites. This resulted in 
no difference in total standing crop between infested and unin- 

Q/Ha 
Uninfested 

fested sites. Forbs contributed 82% (1,836 kg/ ha) of the total 
standing crop on infested sites and 6% (142 kg/ ha) on uninfested 
sites. No differences (X0.05) were found for western snowberry 
biomass. 

Standing crop of Kentucky bluegrass and other grasses remained 
less (P<O.O5) on infested sites during 1986. Graminoid standing 
crop on infested sites was 13% of that on uninfested sites. Forbs 
remained more productive (KO.05) on infested sites and accounted 
for 82% of the total standing crop. Total standing crop was less 
(PCO.05) on infested sites. The larger standing crop in 1986 is 
largely due to increased precipitation, as April through July precip- 
itation was 168% of average. 

Total standing crop was not different (PCO.05) between infested 
and uninfested sites by the end of the second growing season 
following infestations (1987). All standing crops of graminoids 
were, however, less (PCO.05) on infested sites. Graminoid standing 
crop increased by 422 kg/ ha on infested sites compared to 1986, 
though precipitation was less. Graminoid standing crop on 
infested sites was 33% of that on uninfested sites. Sedge standing 
crop was different (P<O.OS) between infested and uninfested sites 
in 1987 whereas in 1986 it was not. This may be due to variations in 
amount and distribution of precipitation. Biomass on infested sites 
remained dominated by forbs. Forb standing crop remained 
greater (P<O.O5) on infested sites and accounted for 71% of the 
total. 

Plant Den&y 
Total graminoid density between infested and uninfested sites 

was different (P<O.OS) during 1985 and 1986 (Table I). The 
reduced density in 1988 was attributed to drought. Significant 
reductions in graminoid density on infested sites during 1985 
occurred for western wheatgrass (Agropyron smithii Rydb.), blue 
grama (Boutelouu grucilis (H.B.K.) Lag. ex Griffiths), needleleaf 
sedge (Carex eleocharis Bailey), sun sedge (Carex heliophila 
Mack.), prairie junegrass (Koeleriu pyrumiduta (Lam.) Beauv.), 
Kentucky bluegrass and needleandthread (Stipa comata Trin. & 
Rupr.). By 1987, only densities of western wheatgrass and needle- 
leaf sedge were reduced (P<O.O5) on infested sites. Although gra- 
minoid densities were similar on infested and uninfested sites after 
1986, graminoid standing crop remained less (P<O.O5) on infested 
sites (Fig. 1). 

Forbs increased markedly on infested sites. Densities increased 

Infested 
Kg/Ha 

western snowberfy 

Fig. 1. Stending crops on white grub inleskd end uninfested sites on the Central Gresslends Research Center 19851987. 
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on infested sites in 1985 for goosefoot (Chenopodium leptophyl- 
lum Nutt. ex Moq.), horseweed (Conyzu cunadensis (L.) Cronq.), 
and stiff sunflower (Heliunthus rigidus (Cass.) Desf.). Goosefoot 
and horseweed densities were greater on infested sites (P<O.OS) 
only during 1985 and 1986. Density of stiff sunflower, however, 
was consistently greater (PCO.05) on infested sites during the 
study, and became the predominant forb on these sites. Other 
species which increased (KO.05) in density for at least 1 year on 
infested sites were yellow wood sorrel (0x4s strictu L.), prairie 
wild rose (Rosa urkunsus Porter), and western snowberry. The lack 
of reduction of densities for forbs or shrubs on infested sites during 
the study suggest this species of white grub does not feed on forbs 
or shrubs. Ueckert (1979) made similar conclusions about PhylZo- 
phugu crinitu (But-m.) infestations in Texas. 

White grub infested areas may pose managerial problems by 
providing suitable sites for the establishment of noxious weeds. 
Wormwood sage (Artemisiu ubsinthium L.), virtually absent from 
uninfested sites (<l.O% frequency and <O.l m”), increased in 
frequency from 9% in 1985 to 17% in 1987. Although frequency 
decreased in 1988, in response to drought, density continued to 
increase to 5.6 plants m*. 

Conclusions 
More than 3 years may be necessary for vegetation to completely 

recover from severe white grub infestations in northern mixed- 
grass prairie. Three years after infestations were noticed, grami- 

noids on infested sites were not as productive as on uninfested sites. 
Infested sites are presently dominated by forbs, with noxious 
weeds becoming increasingly abundant. Management techniques 
such as the use of herbicides may be necessary to enhance the 
recovery of grasses and retard or eliminate the establishment of 
noxious weeds. 
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