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Effect of plant growth regulators on Blissus insularis

(Hemiptera: Blissidae)

Navneet Kaur**, Jennifer L. Gillett-Kaufman®, and Eileen A. Buss®

Use of plant growth regulators is a common practice by turfgrass
managers to regulate grass canopy heights and reduce mowing fre-
quency (Watschke et al. 1992). Plant susceptibility to insect herbivo-
ry can be manipulated by using plant growth regulators to change a
plant’s physical or biochemical properties (Singer & Smith 1976; Cof-
felt & Schultz 1988; Campbell 1998; Turgeon 1999). In this study, we
sought to investigate the indirect effect of 2 plant growth regulators
on turf physiology and Blissus insularis Barber (Hemiptera: Blissidae)
abundance in St. Augustinegrass, Stenotapharum secundatum Kuntze
(Poaceae).

A field experiment was established in summer 2013 using ‘Flora-
tam’ St. Augustinegrass plots (2 x 2 m) with buffer zones (1 x 1 m)
in randomized complete block design with 5 replicates consisting of
2 plant growth regulator treatments and untreated water control at
the University of Florida (UF) Plant Science Unit in Citra, Florida. We
hypothesized that plant growth regulators would influence B. insularis
abundance by altering habitat suitability by changing the chemical and
morphological characteristics of the St. Augustinegrass. To ensure a
baseline number of insects in each plot, 30 B. insularis individuals (a
mixture of 4th and 5th nymphal instars, and unsexed adults from an
established laboratory colony maintained according to Vazquez’ [2010]
protocol on St. Augustinegrass plugs and yellow corn, respectively)
were released in the center of each plot on 6 May 2013. Trinexapac-
ethyl (Primo Maxx®, Syngenta Crop Science, Raleigh, North Carolina)
and mefluidide (Embark®, Gordon Corporation, Kansas City, Missouri)
were applied on 5 Jun, 3 Jul, and 5 Aug 2013 at the rate of 0.45 and
0.17 L active ingredient (a.i.) per ha, respectively, by using a 4 nozzle,
1.8 m boom connected to a 35 psi CO, pressurized backpack sprayer.

To evaluate treatment effects, the center of each plot (700 cm’
area) was vacuum sampled for 30 s by using a TroyBilt TB320BV blower
vacuum (TroyBilt, Cleveland, Ohio) (Crocker 1993; Nagata & Cherry
1999) on 12 Jun, 12 Jul, and 12 Aug 2013 between 1000 and 1400 h.
Insects were collected in a white bucket and counted (in the field if
<20 or in the laboratory if >20) and returned to their respective plots
within 24 h. Turf management practices like irrigation and fertilization
can play a significant role in altering the habitat’s properties like mois-
ture, nutrition, and thatch thickness to influence insect abundance. We
measured turf parameter readings on each sampling date to account
for the influence of plant growth regulator applications on habitat suit-
ability characteristics of turf. Thatch thickness was determined by in-
serting a 2 cm diameter soil probe into the plot, and the layer between
the soil and living plant tissue of the core was measured with a ruler
(cm). Turf color and chlorophyll index were determined using a Field-

Scout TCM 500 NDVI Turf Color Meter (Spectrum Technologies, Inc.,
Plainfield, lllinois) and FieldScout CM-1000 Normalized Difference Veg-
etative Index (NDVI) (Spectrum Technologies, Inc., Plainfield, lllinois),
respectively. Soil moisture was measured with a TDR 300 Soil Moisture
Probe (Spectrum Technologies, Inc., Plainfield, lllinois). Total Kjeldahl
nitrogen concentration (TKN) was estimated by clipping 10 turf sprigs
(about 5 g), which were oven dried at 70 to 80 °C for 248 h, weighed,
ground, and analyzed by the UF Institute of Food and Agricultural Sci-
ences Analytical Research Laboratory. Sampling data were analyzed us-
ing mixed model analyses (PROC MIXED, SAS Version 9.3, SAS Institute,
Inc., Cary, North Carolina). Effects with P < 0.05 were considered signifi-
cant. When appropriate, means were separated using Tukey’s HSD test.
Thatch thickness, turf color, turf chlorophyll content, soil moisture, and
TKN concentration were included in the linear mixed model to identify
the most significant factor associated with B. insularis density.
Although no significant differences existed between treatment and
control plots during 2 sampling dates (Fig. 1), when data were pooled
for all 3 dates evaluated, significantly fewer B. insularis individuals (F =
15.54; df =2,8; P =0.0018) were recovered in plots treated with a plant
growth regulator (mefluidide = 7.0 + 1.7; trinexapac-ethyl = 5.9 + 1.3)
compared with the control plots (12.6 + 1.3) (Fig. 1). Turf TKN concen-
tration was significantly and positively associated with B. insularis den-
sities (Table 1) (F=9.09; df =1,16; P =0.008). Turf TKN represents a total
nitrogen concentration and in plant growth regulator treated plots, re-
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Fig. 1. Mean Blissus insularis densities (+ SE) in St. Augustinegrass, Steno-
taphrum secundatum, treated with mefluidide, trinexapac-ethyl, or untreated
control. Means with the same letter within a sampling date did not differ statis-
tically (ANOVA, P > 0.05); there were 5 replicates per treatment.
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Table 1. Turf health parameters influencing Blissus insularis densities in ‘Floratam’ St. Augustinegrass, Stenotaphrum secundatum, from 12 Jun to 12 Aug 2013.

Mean + SEM®
Effect Mefluidide Trinexapac-ethyl Control F value P>F
Thatch thickness (cm) 2.4+0.1 2.2+0.2 3.4+0.2 0.67 0.4254
Turf color (NDVI) 54+0.1 55+0.1 5.6+0.2 1.59 0.2255
Turf chlorophyll (NDVI) 6.4+0.9 6.4+1.3 6.7+1.2 3.18 0.0939
Soil moisture (NDVI) 22.3+3.7 26.0+4.8 143+2.1 0.34 0.5658
TKN concentration (%) 1.3+0.8 1.5+0.3 1.7+0.5 9.09 0.0082*

*Data were pooled across 3 sampling dates because the time effect was non-significant.

duced nitrogen availability may have impacted insect abundance. The
plant growth regulator application did not affect thatch thickness or
turf quality among treatments, possibly due to short test duration.

Honeyborne (1969) and Coffelt & Schultz (1988) indicated that me-
fluidide slowed the development of azalea lace bug, Stephanitis pyri-
oides (Scott) (Hemiptera: Tingidae) on Rhododendron sp. (Ericaceae)
because of reduced nutrient availability. Tsagkarakis et al. (2012) found
that Diaphorina citri Kuwayama (Hemiptera: Liviidae) adults reared on
Citrus volkameriana (Rutaceae) trees treated with prohexadione cal-
cium and mefluidide showed significant reductions in both fecundity
and survivorship. However, no effect of plant growth regulator use on
the suitability of creeping bentgrass against black cutworms, Agrotis
ipsilon Hufnagel (Lepidoptera: Noctuidae), and sod webworms (Lepi-
doptera: Pyralidae) was evident (Rogers et al. 2001). We suggest fur-
ther testing with plant growth regulators to provide more robust rec-
ommendations for B. insularis management.

We are grateful to P. Ruppert for his technical assistance. Funding
was provided by the State of Florida and the USDA-NIFA Pest Manage-
ment Alternatives Program (2010-02650).

Summary

Plant growth regulators are known to influence a plant’s character-
istics and therefore can be used as an alternative strategy in making
Blissus insularis Barber (Hemiptera: Blissidae) habitat unfavorable for
this insect’s survival. The reduction of B. insularis population densities
following the application of mefluidide and trinexapac-ethyl in field
plots indicated the indirect effect of plant growth regulator application
on B. insularis for its management in St. Augustinegrass.

Key Words: St. Augustinegrass; pest management; southern chinch
bug

Sumario

Los reguladores del crecimiento en plantas son conocidos por in-
fluir en las caracteristicas de las plantas y por lo tanto se pueden utili-
zar como una estrategia alternativa para hacer el habitat desfavorable
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*Significant P < 0.05.

para la sobrevivencia de Blissus insularis Barber (Hemiptera: Blissidae).
La reduccion de la densidad de la poblacidn de B. insularis tras la apli-
cacion de mefluidida y trinexapac-etilo en parcelas de campo indica
el efecto indirecto de la aplicacién del regulador del crecimiento de
plantas sobre B. insularis por su manejo en pasto San Agustin.

Palabras Clave: pasto de San Agustin; control de plagas; chinche
de sur

References Cited

Campbell BC. 1998. The effects of plant growth regulators and herbicides on
host plant quality to insects, pp. 205-247 In Heinrichs EA [ed.], Plant Stress—
Insect Interactions. Wiley, New York, New York.

Coffelt MA, Schultz PB. 1988. Influence of plant growth regulators on the devel-
opment of the azalea lace bug (Hemiptera: Tingidae). Journal of Economic
Entomology 81: 290-292.

Crocker RL. 1993. Chemical control of southern chinch bug in St. Augustine-
grass. International Turfgrass Society Research Journal 7: 358—-365.

Honeyborne CHB. 1969. Performance of Aphis fabae and Brevicoryne brassicae
on plants treated with growth regulators. Journal of the Science of Food and
Agriculture 20: 388—-390.

Nagata RT, Cherry RH. 1999. Survival of different life stages of the southern
chinch bug (Hemiptera: Lygaeidae) following insecticidal applications. Jour-
nal of Entomological Science 34: 126-131.

Rogers ME, Held DW, Williams DW, Potter DA. 2001. Effects of two plant growth
regulators on suitability of creeping bentgrass for black cutworms and sod
webworms. International Turfgrass Society Research Journal 9: 806—-809.

SAS Software. 2010. Version 9.3. SAS Institute, Cary, North Carolina.

Singer MC, Smith BD. 1976. Use of the plant growth regulator chlormequat chlo-
ride to control the aphid Hyperomyzus lactucae on black currants. Annals of
Applied Biology 82: 407-414.

Tsagkarakis AE, Rogers ME, Spann TE. 2012. Applications of plant growth regula-
tors to container-grown citrus trees affect the biology and behavior of the
Asian citrus psyllid. Journal of the American Society for Horticultural Science
137: 3-10.

Turgeon AJ. 1999. Turfgrass Management, 5th ed. Prentice Hall, Upper Saddle
River, New Jersey.

Vazquez JC, Hoy MA, Royalty RN, Buss EA. 2010. A synchronous rearing method
for Blissus insularis (Hemiptera: Blissidae). Journal of Economic Entomology
103: 726-734.

Watschke TL, Prinster MG, Breuninger JM. 1992. Plant growth regulators and
turfgrass management, pp. 557-588 In Waddington DV, Carrow RN, Shear-
man RC [eds.], Turfgrass, 1st ed. American Society of Agronomy. Madison,
Wisconsin.



