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Abstract

Among the sunn pest populations, melanic phenotype of Eurygaster integriceps Puton is a digtinct
colour morph. A set of experiments were performed to examine possible differences between typical and
melanic phenotypes of E. integriceps using overwintered adults collected from Gharah-Aghaj mountains
(southeast of Tehran). Méanics conssted only 0.3% of the total population. The laboratory conditions
were: T =24 + 1 °C, RH = 60-70% and L: D = 16: 8 h. Incubation period and five nymphal instars were
7.24 + 0.01, 4.14 + 0.02, 7.97 + 0.04, 6.63 + 0.04, 7.21 + 0.04 and 11.32 + 0.07 days in melanics, and
7.19 + 0.01, 4.14 + 0.01, 7.83 + 0.03, 6.19 + 0.02, 6.88 = 0.03 and 10.63 + 0.04 days in typicals,
respectively. Melanics with 44.13 + 0.15 days had a longer developmental time than typicals with 42.33 +
0.10 days. This difference was mainly related to the feeding instars. Durations of pre-oviposition period,
oviposition period and post-oviposition period in both groups were not significantly different: 10.3 + 0.8
days, 34.1 + 6.4 days and 5.9 + 1.9 days for melanics, and 10.2 + 0.8 days, 34.9+ 6.4 daysand 4.0 + 1.4
days for typicals, respectively. In general, reproductive table parameters showed an.inferior performance
of melanics compared to the typicals. There was no clear relationship between female body weight and
total number of eggs in both groups. Stable population parameters (mean + SE) of doubling time, Dt
(days), mean generation time, T (days), net reproductive rate, R, (female eggs/female), intrinsic rate of
increase, ry, (1/time) and finite rate of increase, A (per day), were 13.68 + 0.68, 60.69 + 1.71, 20.67 + 4.09,
0.0502 + 0.0025 and 1.0515 + 0.0026 in melanics, respectively. The respective values for typicals were
12.79 + 0.50, 62.60 + 2.13, 29.11 + 5.26, 0.0541 + 0.0021 and 1.0556 = 0.0022. None of these parameters
were dsgnificantly different between two groups. Relatively inferior characteristics of melanics observed
in this study need further experiments on their ‘successve generations to eucidate reproductive
performances of the group.
K ey wor ds: biology, demography, melanism, sunn pest, Heteroptera, Eurygaster integriceps
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Table 1. Frequency of melanic phenotype of E. integriceps collected from Gharah-Aghaj
mountains (Varamin) in different dates.

Date Total number Number of melanics Melanics/total
Female Male Sexratio
(FIFM)
9 Mar. 2004 3700 2 3 04 0.0014
14 Mar. 2004 4300 6 5 0.55 0.0026
19-20 Aug. 2004 1720 0 3 0 0.0017
26-27 Aug. 2004 1417 1 3 0.25 0.0028
10 Oct. 2004 4000 5 7 0.42 0.0030
27 Dec. 2004 3900 4 2 0.67 0.0015
29 Dec. 2004 1417 0 2 0 0.0014
1 Jan. 2005 2000 2 2 0.5 0.0020
10 Jan. 2005 700 2 0 1.00 0.0029
17 Jan. 2005 1300 2 3 0.40 0.0038
3 Feb. 2005 1500 1 1 0.50 0.0013
2 Mar. 2005 2000 3 2 0.60 0.0025
3-4 Mar. 2005 2500 4 8 0.33 0.0048
22 Mar. 2005 2600 6 8 0.43 0.0054
23 Mar. 2005 2500 2 4 0.33 0.0024
28 Mar. 2005 2200 11 4 0.73 0.0068
Tota 37754 51 57 0.47 0.0029
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Fig. 1. Percentage survival of different immature stages of E. integriceps under |aboratory
conditions.
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Table 2. Developmental times (days) and percent mortality of different immature stages of E.
integriceps, typical and melanic phenotypes, under laboratory conditions.

Typical Melanic
Stage Developmental time M ortality Developmental time Mortality
Egg 7.19+0.01a (n = 1810) 0.16 7.24+0.01a(n = 1266) 0.22
Fird instar 4.14+0.01a(n = 1689) 0.06 414+ 0.02a(n=1133) 0.08
Second instar  7.83+0.03a(n =1282) 0.19 7.97 £0.04b (n=777) 0.22
Third instar 6.19+0.02a(n=851) 0.20 6.63+0.04b (n = 556) 0.14
Forth instar 6.88+ 0.03a(n = 681) 0.08 7.21+ 0.04b (n= 456) 0.06
Fifth instar 10.63 + 0.04a (n = 542) 0.06 11.32£0.07b (n= 337) 0.07

*Means + SE; means within a row followed by different letters ae significantly different (t-test or Mann-
Whitney, P < 0.05).
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Fig. 2. Age-specific survival rate (I,) and fecundity (my) of melanic E. integriceps.
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Table 3. Results of two-way ANOVA indicating the effects of colour morph and sex on total
developmental time and adult longevity of E. integriceps.

Sour ce of variations Sum of Squares df Mean Square F P

Total developmental time*
Colour 0.07 1 0.07 101.357 <0.001
Sex 0.003 1 0.003 4585 0.033
Colour x Sex 0:0006 1 0.0006 0.980 0.322
Error 0.552 866 0.0006
Total 2320.024 870
Corrected Total 0.623 869

Adult longevity

Colour 67.667 1 67.667 0.232 0.633
Sex 734.592 1 734.592 2522 0.123
Colour x Sex 24121 1 24121 0.083 0.776
Error 8739.153 30 291.305
Total 78254.000 34
Corrected Total 9583.882 33

* Based onlog-transformed data

Kol i JolS St e Jsb 5 LG ol e S sled 5 525 50055 £ dguter

E.integriceps Jsone 5
Table 4. Total developmental time and adult longevity in typical and melanic phenotypes of

E. integriceps.
Typical M elanic
Female (n) Male (n) Female (n) Male (n)
mt:' developmental ) o)1 014 (261)a°  42.08+0.15 (278)a 44.22:+0.19 (184)b 44.02 +0.23 (147)b
Longevity 49.11 + 6.93a(9) 38.11 + 2.16a(9) 50.25+6.34a(8) 42.63+6.94a(8)

*Mean + SE; means within arow followed by different |etters are significantly different (Tukey-HSD, P < 0.05).
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Fig. 3. Age-specific survival rate (I,) and fecundity (my) of typical E. integriceps.
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Table 5. Reproductive parameters of E. integriceps, typical and melanic.

Parameters M elanic Typical
Life-time reproductive rates
Gross fecundity rate (eggs/femal e) 231.7 365.7
Gross fertility rate (fertile eggs/female) 162:6 292.2
Gross hatch rate 0.70 0.80
Net hatch rate 0.73 0.84
Net fecundity rate (eggs/female) 180.7 239.3
Net fertility rate (fertile eggs/female) 131.9 200.8
Mean ages of reproduction
Mean age gross fecundity (days) 754 81.0
Mean age gross fertility (days) 74.1 78.8
Mean age net fecundity (days) 721 74.3
Mean age net fertility (days) 721 73.2
Mean age hatch (days) 78.0 794
Daily reproductive rates
Mean egg per day 28 4.4
Eggs/femal e/day 36 49
Mean fertile eggs per day 20 35
Fertile eggs/femal e/day 2.7 4.1

E. integriceps (dsems 5 5ol sla e 3 LU Comer b 2ol (ganulis N J g

Table 6. Comparison between stable population parameters of typical and melanic
phenatypes of E. integriceps.

Par ameter Typical M elanic P Py Py

Doubling time (Dt) 12.79 + 0.50* 13.76 = 0.69 086 014 027
Generation time (T) 62.60+2.13 60.69 + 1.72 0.25 0.89 0.49
Net reproductive rate (R,) 29.11+5.27 20.67 +4.09 011 089 022
Intrinsic rate of increase (I'm) 0.0541 + 0.0021 0.0502 + 0.0025 0.13 0.87 0.26
Finiterate of increase (1) 1.0556 + 0.0023 1.0515 + 0.0027 0.13 0.86 0.26

*Means = SE; no difference was detected for any parameter (Jackknife method, t-tests, indicating lower- (P.), upper-
(Pu) and two-tail (Pr) P-values).

! L5 e O (S350 Olyae 5 S o 035 G pites Skl 35 ke
Lyf\mchﬂéuod_w)}_bwdﬁjvpdd\ﬂASJ.SC,.U.EBC,..JJI’



\YY YYAZ () TV Ol ) bl pazeil (gaals

s les S aled o8 ol pee olKia B il ol alsle e 03 4 B 55 e
55 Radjabi (2000) .03l 55 VU 5 mb slacias a5 sdme B o 5 ol Joli [ oy
A G S LS S e WY Sl e s S e VY0 Sl RS 055 L sl L
w\)d)&ﬂojwSajjiwzqwbﬁ;\j\gv;‘d;J.o\/\‘ S LSS LS e
oo {\J\;f 3l aS Jal.{‘.a O S Ol e oS 5> OLES Jm}ﬂ oo a3 e Ol R
53 AZS e 4 Jsd Bromus inermis Leyss. x5 o e oS 5l a8 Jlajl adslie 5 uSs
Pl o oaol Ol 505 Sobe 4 (55 30e WW/E 5 000 i 5 @) 558 e 2l
L bl ss sla bl 5o 55 Blee el oy 0356 E ! 138 iS50 o 2l
Mohaghegh (1991) :iomen (ased Ol SIe) 3L S5opP Oy 5 5ols s 055 Oy
a3 03,5 iy o3l e O3 o EUrygaster maura (L.) 5 E. integriceps (s« S 55 53
s sl e sataily ol .xﬁj,:r_sgk}s;)lﬂ)r;dl?ﬂ V00 5AY0 NV 35058
IES

Al el e 0t S e el e Sba S b Ll Kook soby
FRUSEPNESITISPE (=S oi=0la; J b Coccindla septempunctata L. S 550548 s
Olsse ol 3l nl o (Gogb w5 Jsame 33151 iy SSpelos o131 3 (5525055 Ol e
23« Se  (Stivastava & OmKar, 2005) Lok O guses  Jsems 313l 4 Cond 5 o <
GeS (Gam A Ol e (gl S Wl Carax L (nigra) KO ol sl 31 H. axyridis oS saias
e B Pmbio e Dol S (@5 WS Ol el S e db xS O3
ol ol b &S ol S5 0LLE (Soares et al., 2001, 2008) s 5 (aulica) Sy 313
g edd ol AT 55, 55 S

03 iz eld (o slaar b 3148 a8 o Jpene 5 sl 313 4z S
b 3 Ll 0 Jsdi) Sl 3 gm (6l e sl Il Comar Sla eyl (saan
Soeme S5, L glag 5l 5 SV sk Sl o 3 LU ol e glad 5 525 015
S el S Sl 313 3 et 5 gla S 5l dn K05 G Sl 5 0
53 S ek slaipm (S5 ok Sl Oliabl oo s 43 Jseme SO5 L slag e



...Jﬁjapéuwy@y,u,}aswuﬁ:d)ﬁug@m \Ye

Skal oy 05 S A3l sla S5y SOl dilp b 5 ates cpl ol Sas (Cans
St Sld s 2 4 Sl Kool Slacrm e M5 Ol o pa s Sl 55
S Lo 355051 «Kjolow Glagw Jio W5 sla Shs e Sos ¢l p ool ol sl
plomil Ll 51 (SC s ls oy b ddliandls s g5 LT ol 055 S5 el 51 Ol
ol o) 5ls Ghls a8 puS o Lal a2l 5555 <O
3 Sraliid o S 05SE 503 Lls |y ek ST o0 SUI8 0 Sl s
oo W5 5 s Gl s elsl ol 3 b B0l I5S OF s o)s 0
o f = s (5 i o Sl a4 oS g e > K el (sla

J}.J:L;a

5l Bl

OLial DU s sl ol 8 eslasbigs o 55 05 o O o83 i slil oL
OLBT 3l Al s i3 S gk ly Kol (slacim (s0,Ls3 (iassy (saia il oS Ly
S3oWS plido phm Dlidin B iSO 5 WSS LAl s 5 S henee o
5 S5 Laghbagl s Ol Ses g 5538 (S 5ol S Slidod (G 5o
ol e By sy e S BT e 5
el Ct_;hj_; SLelis ) 5l LMT@}, 534S A8 e Dl i (Sl eSS
Sad e SIS Analy 6 e

@L:.a
Abdallahi, Gh. (1988) An investigation on the effects of 10 improved wheat grain varieties
on egg production of Eurygaster integriceps Put. (Hem.: Scutelleridae) and some
consideration of its diapause. M.Sc. Thesis, University of Tarbiat Modarres, 149 pp.
[In Persian with English summary].
Aldrich, J. R. (1986) Seasonal variation of black pigmentation under the wings in atrue bug
(Hemiptera: Pentatomidae): a laboratory and field study. Proceedings of the
Entomological Society of Washington 88 (3), 409-421.



\Yo VWAS oY) YV Ol ) wlido i cpaeil (Saals

Almeida, J. R. de, Almeida, S. B. de, Xerez, R. de & Caldas, A. (1984) Geographical
melanic variation in Dysdercus maurus (Hemiptera: Pyrrhocoridae) in eastern and
northern Brazil. Revista Brasileira de Entomologia 28, 269-273.

Amir-Maafi, M. & Parker, B. L. (2001) Demography of sunn pest (Eurygaster integriceps
Puton) in Iran (Hemiptera: Scutelleridae). Arab Journal of Plant Protection 19, 135-
138.

Carey, J.R. (1993) Applied demography for biologists, with special emphasis on insects. 206
pp.Oxford University Press.

Gershenzon, S. M. (1994) A melanic form of the Chinese oak silkworm Antheraea pernyi
(Lepidoptera: Altacidae). Vestnik Zoologii 6, 46-51.

Honek, A. (1975) Colour polymorphism in Adalia bipunctata in Bohemia (Coleoptera
Coccinellidae). Entomol ogica Germanica 1; 293-299.

Iranipour, S., Kharazi-Pakdel, A., Radjabi, Gh., Rasoulian, Gh. & Karim Modjeni, H.
(2003) Age-specific mortality and temperature-dependent devel opment of immature
stages of Sunn Pest (Eurygaster integricepsPut.) (Heteroptera: Scutelleridag) in four
constant temperatures. Applied Entomology and Phytopathology 70, 1-17. [In Persian
with English summary].

Javahery, M. (1967) The biology of some Pentatomoidea and their egg parasites. Ph.D.
Thesis, University.of London, 475 pp.

Lorimer, N. (1979) The genetics of melanism in Malacosoma disstria Hiibner (Lepidoptera:
Lasiocampidae). Genetics 92, 555- 561.

Maia, A. de H. N., Luiz, A. J. B. & Campanhola, C. (2000) Statistical inference on
associated fertility life table parameters using Jackknife technique: computational
aspects. Journal of Economic Entomology 93, 511-518.

Mikkola, K. & Albercht, A. (1988) The melanism of Adalia bipunctata around the Gulf of
Finland as an industrial phenomenon (Coleoptera: Coccinellidae). Annals Zoologici
Fennici 25, 177-185.

M ohaghegh, J. (1991) Systematical and biological revision of the genus Eurygaster Laporte
in Iran. M.Sc. Thesis, University of Tehran, 140 pp. [In Persian with English
summary.

Muggleton, J., Lonsdale, D. & Benham, B. R. (1975) Melanism in Adalia bipunctata L.
(Coleoptera: Coccinellidae) and its relationship to atmospheric pollution. Journal of
Applied Ecology 12, 451-464.



e Kol sl e W5 5 Wb 5 55 (gaumlie g, Lt Gies AR

Poitout, S. (1973) Etude du melanisme appauru chez les adultes d’un elevage de Spodoptera
exigua (Lepidoptera: Noctuidae) conduit en consanguinite frere-soeur'. Annale de la
Socieie Entomol gique de France 9, 331-344.

Radjabi, Gh. (2000) Ecology of cereals’ sunn pest in Iran. 343 pp. Agricultural Research,
Education and Extention Organization. [In Persian].

Saeedi, Z. (1997) Detection of DNA polymorphisms between populations of Eurygaster
integriceps Put. in Iran using RAPD-PCR. M.Sc. Thesis, University of Tehran, 92 pp.
[In Persian with English summary].

Scali, V. & Masetti, M. (1983) Polymorphism of the wing pattern.and phosphoglucomutase
in Adalia bipunctata (Col eoptera: Coccinellidae) fromcentral Italy. Atti XI1 Congresso
Nazionale Ltaliano di Entomologia Val. Il, 245-246.

Soares, A. O., Coderre, D. & Schanderl, H. (2001) Fitness of two phenotypes of Harmonia
axyridis (Coleoptera: Coccinellidae). European Journal of Entomology 98, 287-293.

Soares, A. O., Coderre, D. & Schanderl, H. (2003) Effect of temperature and intraspecific
allometry on predation by two phenotypes of Harmonia axyridis Pallas (Coleoptera:
Coccinellidae). Environmental Entomol ogy 32, 939-944.

Srivastava, S. & Omkar (2005) Mate choice and reproductive success of two morphs of the
seven spotted ladybird, Coccindla septempunctata (Coleoptera: Coccinellidae).
European Journal.of Entomology 102, 189-194.

True, J. R. (2003) Insect melanism: the molecules matter. Trends in Ecology and Evolution
18, 640-647.

Vodjdani, S./(1954) Contribution a l'é¢tude des punaises des céreales et en particulier
d'Eurygaster integriceps Put. (Hemiptera, Pentatomidae, Scutelleridae). Annales des
Epiphyties 2, 105-160.

Wilson, K., Cotter, S. C., Reeson, A. F. & Pell, J. K. (2001) Melanism and disease
resistance in insects. Ecology Letters 4, 637-649.

Zvereva, E. L., Kozov, M. V. & Kruglova, O. Yu. (2002) Color polymorphism in relation
to population dynamics of the leaf beetle, Chrysomela lapponica. Evolutionary
Ecology 16, 523-539.



