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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 characterigtics 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 Sex ratio
(FIFM)
9 Mar. 2004 3700 2 3 0.4 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 M elanic
Stage Developmental time M ortality Developmental time Mortality
Egg 7.19+ 0.014" (n = 1810) 0.16 7.24+0.01a(n = 1266) 0.22
Fird instar 4.14 +0.01a(n = 1689) 0.06 4.14+0.02a(n = 1133) 0.08
Secondinstar  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 are 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.

Jo Mg
Jsb slm Ll Bl 35 K, ¢85 o Jole g3 b bs bl s s
2l ssb oy s el JlS Ol ie (F Jader) AL e oS Ol i ee
S8 Jseme ST, L gl 3 5 5as £Y/AY 500/Y0 L 5 a0 Ko peben (gla s



VY YYAZ () TV Ol ol bl pazil (gaals

SYEN £VE N £ /A Sde ol 5lesle O o 53 (8 Jgdr) Lile 055 55,5 YA/Y )
22 SB35 S eSS (S e S S Slress 4 S w55, 04 £ V4
S Jaene S5H L lag @l Oss e 10l Gl Kol sla e
L 3l 50 al8aw Olys cpl &S Al dsb as 55,8+ V/E T8/ £ VE D o/Y £ /A
P=/AYE f = V0 ==/ Y8 P= /AN ieS 5 an) slis olis Sy es,8 93 2
df =)0 ==+ /AW P = +/8YY «f = V0 &= +/+AL

S ssb A ol edd 4o 0 s 30 S 3 e a5 calie (sl el
A S ek Slagm 4 S Jsane S5 L lagrm dazalid s 5l G e
YAV 3l Hsb an ad ol g ee Jsb 5o b @y, Je Ay il Glag 5
ol el s s osle a sl 4 o5 YAY/Y Jpeme (sl 3 Ul 3550 055 0o
Fm el Rl 2 3o VIV S YV 5 Kook slagre (sl palie (e oS
Sl e 53 el 035 Jsene Glagi 10T Kool o o Jo W5 Ll
A ol sl e sue YA 5 8/8 S 5w S a3 Sk 5 Jsene sesle
e Y Y Gl ISl Gl sl 68 53 55 e 5 e sla Sl
Ol 5o po el o 53 awgie b as 15 (MY eols o505 A5 Oln 5 (1) <l Jlaz|
S ol Sla i ool s s Ll Slas ool 05,5 33 oy SropPs Ly as e
Olse oot Jsans Slagm bl ¢ JalS Sl i 5l 5l ooy 5 o 535 B 1) 355 o35 VO
Saere S LV 5 Kol sla e 7AQ rL<;m Ol e sl 1 e 5, B oS
ISVEPUIFN vy

3y ol Loy ol wdldS (55 S e 5 esle Oy 033 (g Sl ome B3 &
St byl 3 el s a4y (g3date Slaoia b Lassls 5315 5l g sdse nl il
Sla w035 55 53 0l ml;\frﬁ:b}gglmpuu Sl O O35 poitos BLISI
1S el lai sl Ll S ) 35 e Ayl Jsane 5 S el
df =Y 5V F= /YA P= /100 Jpane Glagw df =) 3T F=1/00Y P= /Y11

(i ng)(df=\j\o ‘F=\/"Y' cP='/Y’VY Zr.h\.ga}ﬁjbﬁj



...J&)apéuwdu@j,u,}xéww:d)ﬁwym WA

Comer A sl al )l

13 F Pl e o3ls 0L N st 53 (K55 05,8 53 53 bl Camer sla gl
3pors g /008 50/0 00 LS a Jseme 5 Sl 05,5 53 55 Comaxr il
g Kok Slacr 1 i S 4 Jgene Slacrm 53 L Comer sl bl oS )
S ay et toly (sla il 5l Soger slr 058 55 cnl o b Sl bl 0l s
Ll

WW}AJ%%U&GMWcU}}JwQ}\) 641)25 @b " d".\?"

JoS Sl i e b s Ly s IS Olbss o E. integriceps S
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 on log-transformed data

Sopolow Glagp JolS St e Jsb 5 LG ol e S sled 5 525 50055 £ dguter

E.integriceps Jsene 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)
m:' 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 €) 231.7 365.7
Gross fertility rate (fertile eggs/femal €) 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 79.4
Daily reproductive rates
Mean egg per day 2.8 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 _J soms 5 ol sla o 55 Sl Comer sla il ganslie N J g

Table 6. Comparison between stable population parameters of typical and melanic
phenotypes 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
Finite rate 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).
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