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Abstract The survival of female vs male adults of southern chinch bugs (Blissus insularis 
Barber) was determined on five selections of St. Augustinegrass (Stenotaphrum secundatum 
(Walt.) Kuntze) of which three (Floratam, 1997-6, Floratine) are susceptible to southern chinch 
bugs and two (FX-10, NUF-76) are resistant. Survival of different chinch bug life stages (small 
nymphs, large nymphs, adults) on the five selections also was determined. Survival of female 
adults, male adults, and other life stages was higher on the three susceptible selections than on 
the two resistant selections. These data show that survivorship of all stages of southern chinch 
bugs (small nymphs, large nymphs, adults of both sexes) tested responded similarly to the five 
St. Augustinegrass selections. 
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St. Augustinegrass, Stenotaphrum secundatum (Walt.) Kuntze, is used for lawns 
throughout the southern United States due to its wide adaptation to varying environ-
mental conditions. The southern chinch bug, Blissus insularis Barber, is the plant's 
most damaging insect pest (Crocker 1993). Prior to the release of resistant "Floratam" 
St. Augustinegrass in 1973 (Horn et al. 1973), control of southern chinch bug was 
primarily through insecticidal applications. Host plant resistance in Floratam lasted 
until 1985 when southern chinch bug damage on Floratam was reported (Busey and 
Center 1987) in Florida and later confirmed by Cherry and Nagata (1997). Reinert et 
al. (1986) and Busey (1990) identified several new lines of St. Augustinegrass of 
African origins resistant to southern chinch bugs. This led to the development of 
FX-10 St. Augustinegrass (Busey 1993), which exhibited resistance to southern 
chinch bugs. However, FX-10 was never extensively grown due to several overriding 
negative characteristics including a very coarse appearance and tough texture 
(Busey 1993). Most recently, Nagata and Cherry (2003) reported the discovery of 
southern chinch bug resistance in a diploid line of St. Augustinegrass; all previously 
reported resistant lines were polyploid. 

Host plant resistance of St. Augustinegrass to southern chinch bugs has been and 
will continue to be an area of research interest. Although numerous host plant resis-
tance studies have been conducted, the survival of different sexes and life stages of 
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southern chinch bugs on resistant St. Augustinegrass selections is largely unknown. 
The sex and age of an insect are variables that may affect the expression of host plant 
resistance to the insect (Smith 1989). This information is important in determining how 
to evaluate for host plant resistance and to better understand the biology of the 
insect-host plant interaction. The objective of our research was to compare the sur-
vival of different sexes and life stages of southern chinch bugs on resistant and 
non-resistant selections of St. Augustinegrass. 

Materials and Methods 

Adult tests. Five tests were conducted from April to May 2002. The response of 
southern chinch bugs to host plant resistance in St. Augustinegrass has been shown 
to vary among different populations of the insect (Busey and Center 1987). Hence, 
chinch bug adults were collected from five locations in Palm Beach Co., FL, in order 
to obtain an average response of the insects to the host plants. Collections were 
made by vacuuming lawns and then sorting through debris for adults in a laboratory. 

Survival of female vs male adults was determined on five selections of St. Au-
gustinegrass. Three selections (Floratam, Floratine, 1997-6) are susceptible to south-
ern chinch bugs, and two selections (FX-10, NUF-76) are resistant (Busey 1993, 
Nagata and Cherry 2003). Evaluations were conducted using potted St. Augustine-
grass plants grown in 11-cm diam azalea pots filled with a 1:1 mixture by volume of 
sand and Fafard #2 potting mix (Conrad Fafard, Agawam, MA). Test plants were 8 to 
12 wks old and were initiated from a single node cutting. A 30 to 40 cm long stolon 
runner still attached to the potted plant was placed into a 28 x 16 x 11 cm high assay 
arena to determine chinch bug survival (see Nagata and Cherry (2003) for construc-
tion of arena). Chinch bug adults from each location were put into 10 arenas with each 
arena holding 10 females or 10 males and one stolon of one of the five selections. All 
evaluations were conducted within an insectary room maintained at 31 °C on a 14 L/10 
D photoperiod. Plants were watered as needed. After 14 d arenas were opened, 
stolons were dissected, and live chinch bugs counted. Data from the five locations 
were pooled. Differences in chinch bug survival for each sex among the five selec-
tions were determined using a Least Significant Difference (LSD) test (SAS 1996). 

Preliminary observations suggested that female adults were living longer than 
male adults on all St. Augustinegrass selections, both susceptible and resistant. 
Hence, we hypothesized if all other factors are the same, females live longer than 
males. To test this hypothesis, we conducted starvation tests with the adults. During 
April through May 2003 chinch bugs were collected as previously described. After 
collection, last-instar nymphs (fifth instars) were placed into plastic vials (20 nymphs/ 
vial) and held at 28°C. Vials measured 3-cm diam by 10-cm length and contained a 
moist sponge to maintain high relative humidity and a sprig of St. Augustinegrass 
(Floratam) for food. Water was lightly sprayed into vials to provide free water as 
droplets on the side of the vial. New sprigs and water were added each 3 to 4 d. Vials 
were checked daily for new adults. New adults were placed into the same type of vials 
(1 adult/vial), except these vials did not contain St. Augustinegrass. Vials containing 
adults were checked daily for adult survival and lightly sprayed with water to provide 
a continuous supply of free water as droplets on the vial side. At death, the sex and 
wing form (brachypterous vs macropterous) of the adult was recorded. An LSD test 
(SAS 1996) was used to compare mean survival of the four adult types (2 sexes x 2 
wing types). 
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Life stage tests. The objective of these tests was to compare the survival of 
different life stages of chinch bugs on the five St. Augustinegrass selections. Five 
tests were conducted from June to August 2002. Testing procedures were the same 
as previously described for the tests with adults on St. Augustinegrass selections 
except that rather than using sexed adults, 20 small nymphs (first to third instar), 20 
large nymphs (fourth and fifth instar), or 20 unsexed adults were placed into each 
arena. Data from the five locations were again pooled. Differences in chinch bug 
survival for each life stage among the five selections were determined using a LSD 
test (SAS 1996). 

Results and Discussion 

Adult tests. Adult survival was higher on the three susceptible St. Augustinegrass 
selections (Floratam, Floratine, 1997-6) than the two resistant selections (FX-10, 
NUF-76) for females and males (Table 1). These data show that adults of both sexes 
were responding similarly via survivorship to the five St. Augustinegrass selections. In 
females, statistically significant separations in mean survivorship was observed be-
tween resistant selections vs susceptible selections. However, in males, mean sur-
vivorship on FX-10 was significantly different from the susceptible selections, but 
NUF-76 was not. This lack of statistical separation of NUF-76 from the susceptible 
selections may be partially explained by the fact that male survival was lower than that 
of females within each of the five selections. This lower male survival resulted in the 
range of means in males being less (37.6%) than the range of mean survival of 
females (76.2%) making statistical separation more difficult in males. This lower 
survival of males than females on all five host plants is explained by data from our 
starvation tests (Table 2). These data show that wing type had no significant effect on 
survival within each sex. However, females of both wing types had significantly 
greater survival than males of both wing types. Quite simply, females live longer than 
males all other factors being the same. The overall mean survival in days for all 
females was 10.7 ± 2.6 (SD) versus 7.3 ± 2.9 (SD) for all males. 

Life stage tests. The age of an insect has been shown to affect the expression of 
plant resistance (Smith 1989). Earlier studies (Reinert and Dudeck 1974, Reinert 

Table 1. Percent survival of female and male adult chinch bugs on different St. 
Augustinegrass selections 

Percent survival* 

Selection Females Males 

Floratam 77.8 ± 16.3a 37.6 ± 14.3a 

Floratine 57.6 ± 26.8a 40.0 ± 25.5a 

1997-6 57.6 ± 26.8a 40.2 ± 34.5a 

FX-10 1.6 ± 3.6b 0.0 ± 0b 

NUF-76 20.4 ± 16.4b 14.0 ± 5.7ab 

* Mean ± SD % survival after 14 days at 31 °C. Means within a column followed by the same letter are not 
significantly different (alpha = 0.05) as determined with an LSD test (SAS 1996). 
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Table 2. Days of survival of adult chinch bugs held without food 

Days 

Adult type N Mean* SD Range 

Female-Macropterous 10 11.3a 3.2 8-19 

Female-Brachypterous 22 10.4a 3.3 4-16 

Male-Macropterous 23 7.9b 3.6 2-16 

Male-Brachypterous 28 6.8b 3.3 1-13 

* Mean survival of starved adults at 28°C. Means followed by the same letter are not significantly different 
(alpha = 0.05) as determined with an LSD test (SAS 1996). 

Table 3. Percent survival of different life stages of chinch bugs on different St. 
Augustinegrass selections 

Selection 

Percent survival* 

Selection Small nymphs Large nymphs Adults 

Floratam 88.6 ± 7.1a 65.6 ± 25.2a 58.2 ± 27.7a 

Floratine 59.6 ± 33.2ab 53.4 ± 16.7a 43.2 ± 22.5ab 

1997-6 58.6 ±31.8b 50.2 ± 27.0a 30.8 ± 25.2bc 

FX-10 1.0 ± 2.2c 3.0 ± 4.5b 2.2 ± 3.0d 

NUF-76 8.4 ± 16.2c 10.0 ± 10.4b 9.0 ± 12.4cd 

* Mean ± SD % survival after 14 days at 31 °C. Means within a column followed by the same letter are not 
significantly different (alpha = 0.05) as determined with an LSD test (SAS 1996). 

1978, Busey and Center 1987) measured survival of different stages of southern 
chinch bugs on different selections of St. Augustinegrass. However, in these studies, 
different insect stages were often examined in different tests and on different selec-
tions making it difficult to directly compare all chinch bug life stages at the same time 
on the same selections. In all three life stages (small nymphs, large nymphs, adults), 
survival within each stage was lower on the two resistant selections, FX-10 and 
NUF-76, than on the three susceptible selections, Floratam, Floratine, and 1997-6 
(Table 3). These data show that small nymphs, large nymphs, and adults were re-
sponding similarly to the five St. Augustinegrass selections. The high survival of all 
stages on the once resistant Floratam corroborates earlier studies (Busey and Center 
1987, Cherry and Nagata 1997, Nagata and Cherry 2003). Lastly, the low survival of 
all stages of chinch bugs on the resistant selections NUF-76 and FX-10 corroborates 
the study of Nagata and Cherry (2003) which showed the resistance of these two 
selections using only adult chinch bugs. 
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