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ABSTRACT The Turkestan cockroach, Blatta lateralis (Walker), has become an important invasive
species throughout the southwestern United States and has been reported in the southern United
States. It is rapidly replacing the oriental cockroach, Blatta orientalis (L.), in urban areas of the
southwestern United States as the most important peri-domestic species. They typically inhabit
in-ground containers such as water meter, irrigation, and electrical boxes, raises of concrete, cracks
and crevices, and hollow block walls. On occasion, they will invade dwellings. At 26.7⬚C, male and
female nymphs developed into adults in an average of 222 and 224 d, respectively. Both males and
females had Þve nymphal instars. Adult females deposited up to 25 oothecae. The oothecae averaged
16.8 eggs and 13.9 nymphs emerged per egg capsule, resulting in an 82.7% hatch rate. Adults lived for
at least 612 d. Two parameters that might contribute to the success of Turkestan cockroaches compared
with oriental cockroaches are that the developmental period of the nymphs of Turkestan cockroaches
are shorter and adult female Turkestan cockroaches produce considerably more oothecae than do
oriental cockroaches. These may explain the observations by Pest Management Professionals that
Turkestan cockroaches are displacing oriental cockroaches in outdoor habitats throughout the southwestern United States.
KEY WORDS blattidae, oriental cockroach, Blatta orientalis, invasive species

Several invasive species of cockroaches have become
signiÞcant urban domiciliary and peri-domestic pests
worldwide. Their spread has been attributed to human
commerce and movements (Rehn 1945), and some
species such as the German cockroach, Blattella germanica (L.), and the American cockroach, Periplaneta
americana (L.), are now cosmopolitan. The Turkestan
cockroach, Blatta lateralis (Walker), has become an
invasive species throughout southwestern United
States. Turkestan cockroaches are native to a large
area of the Middle East extending from Libya eastward
to Central Asia including Afghanistan, Pakistan, Uzbekistan, and southern Russia (Alesho 1997). They
have been collected in urban areas of the Ludhiana
region of Punjub State of India (Sandhu and Sohi
1981) and are considered a household pest in central
Asia in homes with clay ßoors (Roth and Willis
1960). B. lateralis is found occasionally indoors, but
it lives primarily around structures in gardens and
especially animal manure piles (Artyukhina 1972).
In the 1980s, B. lateralis was found in older wooden
buildings with dirt ßoors within Askgabat, Turkmenistan (Alesho 1997). In Iraq, B. lateralis was the
most common peri-domestic species found mostly
outside domiciles. In Baghdad, it was found in sew-
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ers and manholes near hospitals (Kassai and Mohsen
1994).
In 1978, the Turkestan cockroach was Þrst reported
at Sharpe Army Depot in Lathrope, CA (USDA 1978,
Caruba 1979, Spencer et al. 1979). In 1979, a second
infestation was reported at Fort Bliss, El Paso, TX
(USDA 1980). Substantial numbers were found in
Mesa, Scottsdale, and Tucson, AZ, in 1984 (Olson
1985). Infestations were reported around schools in
Los Angeles in 2001 and 2003 (Gulmahamad 2004). It
was also reported at Fort McPherson, GA, in 2005
(Petersen and Cobb 2009). Transport of military
goods and equipment from the Middle East is probably
responsible for its initial introduction. It is now
widely distributed throughout California and urban
centers of the southwest. This species is widely
available for purchase on the Internet by animal
breeders needing live insects. Breeding of Turkestan cockroaches are popular among reptile breeders
because they are easily maintained in the lab, unable
to climb smooth surfaces, breed in large numbers,
and easy to handle (Bruse 2004). This will likely
spread them throughout the rest of the United
States.
Even though Turkestan cockroaches are now widespread and readily available on the Internet, there is
little information on their biology. This article reports
on the life history of B. lateralis and compares this
information with the closely related oriental cockroach.
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n

First
Second
Third
Fourth
Fifth
乆乆
么么

50
60
40
57
38
20
20
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Body measurements of nymphal and adult B. lateralis (mm)
Head width

Body length

Pronotum width

Pronotum length

x

95% CI

Range

x

95% CI

Range

x

95% CI

Range

x

95% CI

Range

1.14
1.39
1.52
2.29
2.50
3.68
3.63

1.12Ð1.16
1.36Ð1.42
1.48Ð1.55
2.24Ð2.33
2.41Ð2.59
3.59Ð3.77
3.50Ð3.78

0.98Ð1.30
1.01Ð1.64
1.22Ð1.79
1.81Ð3.00
1.93Ð3.42
3.28Ð4.02
2.72Ð4.12

4.10
6.77
8.67
12.08
13.84
23.78
26.53

4.04Ð4.16
6.74Ð6.81
8.40Ð10.20
11.80Ð12.36
13.47Ð14.19
23.38Ð24.17
26.02Ð27.05

3.54Ð4.63
5.22Ð7.81
7.52Ð10.6
9.75Ð15.13
12.28Ð16.32
22.29Ð25.24
24.8Ð29.12

1.65
2.04
2.60
3.83
4.22
6.68
6.39

1.62Ð1.67
2.00Ð2.07
2.52Ð2.68
3.77Ð3.89
4.12Ð4.32
6.53Ð6.83
6.29Ð6.49

1.43Ð1.82
1.64Ð2.35
1.94Ð3.06
3.11Ð4.25
1.75Ð4.46
5.90Ð7.21
5.88Ð6.76

1.07
1.49
1.86
2.68
2.68
5.22
4.80

1.06Ð1.09
1.46Ð1.52
1.79Ð1.93
2.59Ð2.77
2.53Ð2.82
5.09Ð5.34
4.57Ð5.03

0.94Ð1.25
1.17Ð1.89
1.58Ð2.55
1.50Ð3.56
3.68Ð5.09
4.51Ð5.74
3.53Ð5.39

Materials and Methods
Insects and Colony Maintenance. Cockroaches
were maintained at 26.7 ⫾ 2⬚C and exposed to a photoperiod of 12:12 (L:D) h. Our initial colony of Turkestan cockroaches was collected at an elementary
school by Ingrid Carmean of Carmean Pest Management in Fresno, CA (36⬚45⬘22.51⬙ N, 119⬚40⬘21.52⬙ W,
elevation 103 m). Turkestan cockroaches were reared in
3.75-liter glass jars provisioned with dog chow, a water
jar, and folded cardboard. Oothecae were collected from
colony jars and placed into individual plastic cups (237
ml) provisioned with a piece of dry dog chow, piece of
corrugated cardboard, and a water vial. The cups were
covered with a screened covered lid.
Each ootheca was checked daily and the date when
it hatched and the number of Þrst instars were recorded. Each cohort of nymphs was placed in an individual plastic cup provisioned with a piece of dog
chow, water vial, and piece of cardboard. Each cup
was covered with a screened lid and placed in a rearing
chamber. Each cohort of nymphs was reared together,
and the dates when they molted into the next instar
were recorded.
Late instar nymphs were removed from breeding
colonies and placed in 3.75-liter glass jars provisioned
with dog chow, a water jar, and a piece of folded
cardboard. As soon as the nymphs molted into adults,
males and females were removed, and one female and
one male were paired together in a 0.25-liter glass jar
provisioned with a piece of dry dog chow, water vial,
and a piece of folded cardboard. The jars were covered
with a screened covered lid. Jars were inspected regularly, and the date that each successive ootheca appeared
was recorded. Each successive ootheca was placed in to
an individual plastic cup provisioned with a piece of dog
chow, and a piece of cardboard. Each cup was covered
with a screened lid and placed in a rearing chamber
maintained. The cups were inspected daily, and the numTable 2.
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ber of nymphs hatched for each successive ootheca was
recorded. Each hatched ootheca was dissected in two
parts, and the number of nonviable eggs or dead preemerged nymphs recorded.
About 50 nymphs were removed at each instar and
placed in 70% ETOH. Because the alcohol caused the
adults to curl making them difÞcult to measure, adults
were anesthetized with CO2 and then measured. Measurements of nymphs and adults were made with a
microscope (Nikon SM2Ð10; Nikon Instruments Inc.,
Melville, NY) and camera lucida. Four measurements
were recorded for each cockroach. The width of the
head was measured between the outside edges of the
eye. The body length of nymphs was measured from
the front of the head to the tip of the abdomen. The
body length of the adult males was measured from the
front of the head to the tip of the wings. Adult females
were measured from the front of the head to the tip
of the abdomen. The pronotal width was measure at its
widest point. The pronotal length was measured along
the dorsal midline.
The incubation period, number of eggs, and number
of nymphs per successive ootheca were analyzed by
analysis of variance (ANOVA) (Statistix 9, 2008).
Results
The body measurements of the nymphs and adult B.
lateralis are summarized in Table 1. In all cases except
the pronotal length between the fourth and Þfth instars, each instar was signiÞcantly larger the preceding
instar. The Þfth instars molted into adults.
Adult females produced between 2 and 25 oothecae
over their life span. The incubation period (x ⫾ SEM;
40.1 ⫾ 0.36 d) was not signiÞcantly different for each
successive ootheca (ANOVA F[5,104] ⫽ 0.14; P ⫽ 0.983;
Table 2). The number of eggs per ootheca (x ⫾ SEM;
16.7 ⫾ 0.14) also was the same for each of the Þrst 10

The incubation period, number of eggs, and number of nymphs from each successive ootheca of B. lateralis

Ootheca

n

Incubation (x ⫾ SEM d)a

No. eggs (x ⫾ SEM)

No. nymphs (x ⫾ SEM)

First
Second
Third
Fourth
Fifth
Tenth

25
17
22
17
13
6

43.4 ⫾ 1.52
42.8 ⫾ 1.83
43.1 ⫾ 1.62
43.3 ⫾ 1.78
41.5 ⫾ 2.07
43.5 ⫾ 2.93

17.2 ⫾ 0.38
16.7 ⫾ 0.44
17.0 ⫾ 0.39
16.6 ⫾ 0.43
16.7 ⫾ 0.52
18.0 ⫾ 0.73

12.7 ⫾ 0.81
13.5 ⫾ 1.00
13.4 ⫾ 0.83
13.8 ⫾ 0.88
13.9 ⫾ 1.00
15.2 ⫾ 1.52

a

Means within a column were not signiÞcantly different at P ⬍ 0.05.
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Summary of the biological parameters of B. lateralis and orientalis from laboratory data
B. lateralisa

Parameter
Interval between molt to adult and
production Þrst ootheca
Interval between successive oothecae
Incubation period of ootheca

4–7 d
Avg. ⴝ 40.1 d

Egg per ootheca

Avg. ⴝ 16.8 d; 10Ð20 d (Kapanadze 1971)

Hatched eggs per ootheca
Nymphal instars
Period of nymphal development

Avg. ⴝ 13.9 d
5; 5Ð6 (Kapanadze 1971)
118Ð137 d (30Ð35⬚C, Kapanadze 1971)

Males

(n ⴝ 51; x ⴝ 222 d; range ⴝ 126–279 d)

Females

(n ⴝ 50; x ⴝ 224 d; range: 126–279 d)

Adult longevity

乆乆 and 么么 390 d; 200 d (27⬚C,
Kapanadze 1971)

a
b

Vol. 106, no. 6

B. orientalisb
12 d (30⬚C, Willis et al. 1958).
10 d (Cornwell 1968)
62 d (24.4⬚C, Gould 1941); 44 d (Rau
1924); 59Ð96 d (25⬚C, Zabinski 1929);
43Ð44 d (30⬚C, Willis et al. 1958); 45 d
(27.2⬚C, Gould 1941)
Up to 18 d (Rau 1924); 15.4 d (Willis et
al. 1958)
11.2 d (Zabinski 1929)
6Ð10 d (Qadri 1938, Willis et al. 1958)
279 d (27.5⬚C Qadri 1938); 533 d (24.4⬚C,
Gould 1941); 316 d (27.2⬚C, Gould
1941)
164 d (Cornwell 1968); 146 d (30⬚C,
Willis et al. 1958); 288 d (27.8⬚C, Gould
and Deay 1949)
282 d (Cornwell 1968); 165 d (30⬚C,
Willis et al. 1958); 310 d (27.8⬚C, Gould
and Deay 1949)
100Ð110 d (Gould 1941)

Temperature 26.7 ⫾ 2⬚C. Our data are bold faced.
Temperatures 26 Ð30⬚C.

oothecae (ANOVA F[5,104] ⫽ 0.62; P ⫽ 0.6819). Similarly, the number of nymphs that successfully hatched
(x ⫾ SEM; 13.9 ⫾ 0.25) was not signiÞcantly different
between successive ootheca (ANOVA F[5,87] ⫽ 0.52;
P ⫽ 0.7582). About 82% of the nymphs successfully
hatched from the ootheca.
The developmental period for males averaged 222 ⫾
25.1 d, with a range of 126 Ð279 d (Table 3). The female
nymphs matured into adults in an average of 224 ⫾
30.6 d with a range of 126 Ð279 d. There were Þve
instars of both male and female nymphs. A few adult
male and females developed in as little as 126 d.
When individual virgin adult males and females
were paired, many of the adults lived for at least 13 mo
after being paired together. Typically, the males lived
slightly longer than did the females.

Adult oriental and Turkestan cockroaches are easily
identiÞed. The adult male B. lateralis is a tawny brown
and the wings extend beyond the tip of the abdomen
(Fig. 1A). Adult male oriental cockroaches are uniformly black and the wings only extend about half to
two-thirds the length of the abdomen (Fig. 1B). Adult
females of both species are brachypterous (Fig. 2A
and B). The adult female B. lateralis has two pale wing
stripes, and the wings are separated by less than the
width of the wings (Gurney and Fisk 1987). The wing
buds of B. orientalis are uniformly dark and are separated by a distance greater than the width of the

Discussion
In recent years, the incidence of B. lateralis
throughout the southwestern United States has dramatically increased. Turkestan cockroaches have been
reportedly displacing the oriental cockroach, Blatta
orientalis (L.) in the desert southwest, especially in
New Mexico and southern California. They are typically found in-ground containers such as water meter
boxes, cable boxes, and irrigation boxes, but also hollow block walls, under broken pavement, and expansion joints. These habitats are similar to those of oriental cockroaches. Gulmahamad (2004) reported that
inspections of a school in Los Angeles revealed that
about 75% of the peri-domestic cockroaches were
Turkestan cockroaches and 25% oriental cockroaches.
An interesting Þnding was that in-ground boxes contained either Turkestan or oriental cockroaches and
only on occasion there were adult male Turkestan
cockroaches mixed with oriental cockroaches.

Fig. 1. (A) Adult male B. lateralis. (B) Adult male B.
orientalis. (Online Þgure in color.)
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Fig. 4. (A) Ootheca B. lateralis. (B) Ootheca B. orientalis. (Online Þgure in color.)
Fig. 2. (A) Adult female B. lateralis. (B) Adult female B.
orientalis. (Online Þgure in color.)

wing buds. The nymphs of B. lateralis have reddish
brown heads, prothorax, and mesothorax, whereas B.
orientalis are uniformly dark brown to black (Fig. 3).
The oothecae of B. lateralis have 14 Ð22 denticles, are
rounded at one end, and truncated dorsally at the
other (Fig. 4A; Gurney and Fisk 1987). The oothecae
of B. orientalis have 14 denticles.
Our results expand on and collaborate many of the
Þndings of Kapanadze (1971) regarding the development of Turkestan cockroaches (Table 3). Clearly,
one of the factors possibly contributing to their success in areas where oriental cockroaches had been
successful is their more rapid life cycle. B. lateralis
became an adult after Þve molts, whereas oriental
cockroaches have between 7 and 10 molts (Cornwell
1968). The nymphal developmental period of B. lateralis at 26.7⬚C was about 224 d compared with 533 d at

Fig. 3. (A) Nymph female B. lateralis. (B) Female B.
orientalis. (Online Þgure in color.)

25.6⬚C and 315 d at 29.4⬚C for B. orientalis (Gould
1941). Gould and Deay (1940) reported that developmental period of B. orientalis varied from 311 to
800 d at room temperature. In constant rearing chambers at 27.8⬚C, nymphs matured on an average of 316 d
(range: 190Ð407 d; Gould and Deay 1940). Zabinski
(1929) reported larval development ranged from 44 to 52
wk at 25⬚C and 30 wk at 30⬚C for B. orientalis. At similar
temperatures, B. lateralis developed into adults about
60Ð90 d before B. orientalis. As a result, Þve generations
of Turkestan cockroaches require about 3 yr to develop
compared with 4 yr for oriental cockroaches.
All instars of Turkestan cockroaches were smaller
than corresponding stages of oriental cockroaches.
The actual measurements of the nymphs and adults
were greatly affected by the handling of specimens.
High concentrations of alcohol shriveled specimens,
and we settled on 70% ETOH as our preservative for
nymphs. Qadri (1938) provided measurements for all
instars of B. orientalis, but did not mention how the
specimens were prepared for measurement. Consequently, we only compared his results for head width,
pronotal width, and pronotal length with our measurements for B. lateralis. The values provided by Qadri
(1938) of all three characters of oriental nymphs were
larger than the 95% CIs of B. lateralis. The same was true
for the adults except that the length of the pronotum in
male B. orientalis was smaller than those of B. lateralis.
Comparing the instars by weight also has its problems
because of the differences in developmental time. However, adult males were typically more uniform and easier
to directly compare. The average mass of 10 adult male
B. lateralis was 295.6 ⫾ 0.01 mg (x ⫾ SEM) compared
with 387.7 ⫾ 0.02 mg for B. orientalis (x ⫾ SEM).
Female B. lateralis produced up to at least 25 oothecae whereas B. orientalis females produced only 5Ð10
oothecae (Gould and Deay 1940, Gould 1941, Cornwell 1968). Unlike B. germanica, the number of eggs
per ootheca of B. lateralis did not decrease after the
fourth successive ootheca (Willis et al. 1958) and remained about 16.8 eggs per ootheca.
The incubation time and the number of nymphs that
hatch from each ootheca are similar for both species.
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The ootheca of oriental cockroaches hatched in 57 d at
25.6⬚C and 37 d at about 29.4⬚C (Gould 1941). Gould and
Deay (1940) reported that 14.4 nymphs hatched per
ootheca in B. orientalis. The difference in reproductive
capabilities between the two species appears to be the
larger number of oothecae that B. lateralis produce.
Rau (1924) reported that adult B. orientalis females
lived 21Ð82 d and males lived 14Ð64 d. Gould and Deay
(1940) reported that adult female B. orientalis life span
ranged from 34 to 181 d. Gould (1941) reported that
adult B. orientalis survived between 100 and 110 d. Kapanadze (1971) reported that adult B. lateralis lived for
an average of 200 d. In our studies, the paired adult males
and females lived for at least 390 d. Although both species
are long lived as adults, B. lateralis females live much
longer than do B. orientalis, explaining the greater numbers of oothecae deposited.
The Turkestan cockroach inhabits many of the same
habitats around structures as the oriental cockroach,
and elimination or treatment of these sites will likely
control them. Preliminary studies suggest that both
species are well adapted to Mediterranean climates
and the success of Turkestan cockroaches may be
attributed to its faster development and greater numbers. Because of higher numbers of Turkestan cockroaches, larger amounts of bait should be considered
by pest management professionals when treating. Discontinuing the feeding of pets outdoors should also be
recommended to homeowners.
It will be interesting to follow the spread of the
Turkestan cockroach in the United States. Its availability from online sources and use by reptile and pet
enthusiasts will certainly result in its possible widespread distribution. This may be the Þrst time that an
invasive urban pest species is widely distributed via
the Internet and sales of live insects. Initial observations in southern California and reports from pest
management professionals in New Mexico suggest
that it has replaced the oriental cockroach as the
primary outdoor pest species around structures in the
southwestern United States. Clearly, additional information on its urban ecology and habitats will be
needed to implement integrated pest management
programs to control this invasive pest.
Acknowledgments
We thank Seguei Triapitsyn for his assistance in translating
the Russian manuscripts and Dong-Hwan Choe for providing
the photographs. We are indebted to Lucio Rodriguez for
assisting in the maintenance of the cockroaches during the
study. We thank Art Appel (Auburn University) for his
review. This research was in part supported by the Carl Strom
Western Exterminator Scholarship and the UCR Undergraduate Research Mini-Award Program.

References Cited
Alesho, N. A. 1997. Synathropic cockroaches of Russia. Proc.
Inter. Coll. Social Insects 34: 45Ð50.

Vol. 106, no. 6

Artyukhina, I. 1972. Ecology of Turkestan cockroaches (Shelfordella tartara) in some villages of the Uzber-SSR. Medicinskaya Parazitologiya i Parazitarnye Bolezina 41: 49Ð53.
Bruse, F. 2004. Breeding cockroaches Shelfordella tartara.
Reptilia (D) 9: 33Ð35.
Caruba, A. 1979. Blatta lateralis found at Sharpe Army Depot. Pest Control 47: 16.
Cornwell, P. B. 1968. The cockroach, vol. 1. Hutchinson &
Co., London, United Kingdom.
Gould, G. E. 1941. The effect of temperature upon the development of cockroaches. Proc. Indiana Acad. Sci. 50: 242Ð248.
Gould, G. E., and H. O. Deay. 1940. The biology of six
species of cockroaches which inhabit buildings. Bull. Indiana Agric. Exp. Stn. 451, 31 pp.
Gulmahamad, H. 2004. [Cockroach control] moving along.
Pest Control Tech. 32: 72Ð 80.
Gurney, A. P., and F. W. Fisk. 1987. Cockroaches, pp. 45Ð74. In
J. R. Gorham (ed.), Insect and Mite Pests in Food: An Illustrated Key. U.S. Department of Agriculture Handbook 655,
Washington, DC.
Kapanadze, E. I. 1971. Biology of Turkestan cockroaches
Shelfordella-tartara under Insectarium conditions [Russian]. Medicinskaya Parazitologiya i Parazitarnye Bolezni
40: 595Ð 600.
Kassai, S. M., and Z. H. Mohsen. 1994. Species of peridomestic cockroach in Iraq. Dirasat (Series B: Pure and
Applied Sciences) 21B: 7Ð13.
Olson, C. A. 1985. Blatta (Shelfordella) lateralis, the Turkestan cockroach (Blattoidea: Blattidae) recorded from Arizona. Bull. Entomol. Soc. Am. 31: 30.
Petersen, W., and K. Cobb. 2009. First record of the Turkestan cockroach, Blatta lateralis (Walker), in Georgia
(USA). J. Entomol. Sci. 44: 415Ð 416.
Qadri, M.A.H. 1938. The life-history and growth of the
cockroach Blatta orientalis Linn. Bull. Entomol. Res. 29:
263Ð276.
Rau, P. 1924. The biology of the roach, Blatta orientalis
Linn. Trans. Acad. Sci. St. Louis 25: 57Ð79.
Rehn, J.A.G. 1945. ManÕs uninvited fellow traveler: the
cockroach. Sci. Mon. 61: 265Ð276.
Roth, L. M., and E. R. Willis. 1960. The biotic associations
of cockroaches. Smithson. Misc. Collect. 141.
Sandhu, G. S., and A. S. Sohi. 1981. Occurrence of different
species of cockroaches at Ludhiana Punjab India. J. Bombay Nat. Hist. Soc. 78: 179 Ð181.
Spencer, C. B., Jr., R. D. White, and L. C. Stover. 1979.
Discovery and control of Turkestan cockroach. Pest Control 47: 14, 45.
Statistix 9. 2008. Analytical software. Statistix 9, Tallahassee, FL.
(USDA) U. S. Department of Agriculture USDA. 1978. A
cockroach (Blatta lateralis)ÐCalifornia. Cooperative
Plant Pest Report 3: 295.
(USDA) U.S. Department of Agriculture. 1980. A cockroach (Blatta lateralis)ÐTexas Ñ a new state record. Cooperative Plant Pest Report 5: 74.
Willis, E. R., G. R. Riser, and L. M. Roth. 1958. Observations
on reproduction and development in cockroaches. Ann.
Entomol. Soc. Am. 51: 53Ð 69.
Zabinski, J. 1929. The growth of the blackbeetles and of
cockroaches on artiÞcial and incomplete diets. Part 1.
Br. J. Exp. Biol. 6: 360 Ð385.
Received 27 January 2013; accepted 13 May 2013.

