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Abstract
Age-specific life table parameters of Aphis gossypii Glover (Homoptera: Aphididae), one of the
major pests of cotton in the Gorgan region, were determined on Gossypium hirsutum L. at different
periods during 2002 and 2003 growing seasons. Population projection matrices were used to calculate
aphid population eladticity and sendtivities to the changes of aphid survival and fecundity rates A.
gossypii attained its optimum growth and reproduction rates at early season (July). At this condition, the
net reproductive rate (17.16 female/female), intrinsc rate of increase (0.349 female/female/time) and
finite rate of increase (1.42) were the largest, while population doubling time (1.96 days) was the
smallest. At mid and late seasons (August and September) the intrinsic rates of increase were 0.257 and

0.208, regpectively. The lowest intrinsc rate of increase (0.073) was observed during a short period in
early August. Survival curves of the aphid population were near to Deevy’s type III. The elagticity and
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sendtivity of nymph survival rates were higher than the adult fecundity rates and decreased relative to the
age increasing.
K ey words: Aphis gossypii, Gossypium hirsutum, demography, life table, Gorgan
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Table 1. Demographic statistics, formulae and references used in A. gossypii life table studies.

Demogr aphic parameters Formula References
Gross reproductive rate f mx Carey, 1984, 1993, 2001

X=a

B

Net reproductive rate (Rp) > Ixmx Carey, 1984, 1993, 2001

X=a

B _
Intrinsic birth rate (b) 1/ T e ™.Lx Carey, 1993
X=a

Intrinsic death rate (d) b-d Carey, 1993
Intrinsic rate of increase (rm) r=rt,—f(r)/f(r) Carey, 1993
M ean generation time (T) Ln(R,)/r Carey, 1984, 1993
Finite rate of increase (1) e Carey,1993
Doubling time (DT) Ln2/r Carey, 1993
Expectation of lifefor _
newborns (&) g =T,/l, Carey, 1993

@
Entropy (H) re.d, /e Carey, 1993

x=0
Elasticity a; I A.0410a; Ebert, 1999; Caswell, 2001
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Table 2. Results from ANOVA analysis for influence of different periods of growing season
on duration of aphid developmental stages in cotton fields of Gorgan during 2003
growing season.

Developmental stage

ANOVA Instar Instar |Instar Instar Longevity Reproductive Total

1 2 3 4 period
PDF 4 4 4 4 4 4 4
F 18.29 4.16 3.05 5.83 3.73 3.59 331
P 0.0001 0.0034 0.0207 0.0004 0.0098 0.0117 0.0174
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Table 3. Mean (= SE) developmental time (days) for each nymphal instar of alate and

apterous cohort of A. gossypii during four periods of 2003 growing season in cotton
fields of Gorgan.

Developmental stage

Studying period/
Cohort morph

Total

Instar 1 Instar 2 Instar 3 Instar 4 instars

7-24 Jul. 2.07+£0.069a* 1.23+0.09b  1.00+0.00c 1.27 +£0.12b 5.60 +0.39b
(apterous)
3-13 Aug. 1.40 + 0.093b 1.59 +0.13a 1.35+0.17a 1.87+0.21a 6.47 +£0.16a
(apterous)
10-18 Aug. 2.03+0.033a 1.18+0.08b  1.04+0.04bc 1.30+0.12b 5.56 +0.20b
(apterous)
15 Aug.-6 Sep. 1.97 £ 0.033a 1.08 £0.06b  1.05+0.05bc 1.12+0.08b 529+0.11b
(apterous)
(la|5£é;g.-6 Sep. 1.60+0.101b  1.23+0.11b  1.29+0.1lab 1.07 £0.07b 5.21 +0.26b

*Different lettersin a column indi cate a significant difference between developmenta time of different stages of
A. gossypii.
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D IYAY ely5 Jbw ca s Slej da.u Sl s A gossypii JU Oy SlsdL

OB S guilie susy gl
Table 4. Mean (+ SE) longevity and reproductive period of adult A. gossypii obtained from

alate and apterous cohort during four periods of 2003 growing season in cotton
fields of Gorgan.

Developmental stage

Studying period/Cohort Adult longevity Reproductive Total
morph period

7-24 Jul. (apterous) 9.60 + 1.50a* 8.10+ 1.03a 15.10+ 1.55a
3-13 Aug. (apterous) 4.25+0.99b 2.88+0.92¢ 10.46 + 1.52b
10-18 Aug. (apterous) 7.31+141ab 6.31+ 1.39ab 12.70+ 1.35ab
15 Aug.-6 Sep. (apterous) 5.00 + 0.98b 4.50 + 0.95bc 09.50+ 0.83b
15 Aug.-6 Sep. (alate) 4.00+0.71b 3.36+0.71bc 09.15+ 0.67b

*Different letters in a column indicate a significant difference between devel opmental time of different stages of
A. gossypii.
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Table 5. Demographic statistics obtained from age-specific life table studies of A. gossypii
during four different periods of 2003 growing season in cotton fields of Gorgan.

Demographic Mean+ SD

statistics Apterous cohort Alate cohort
7-24 Jul. 3-13 Aug. 10-18 Aug. 15 Aug.-6 Sep. 15 Aug.-6 Sep.

Gross reproductive 62.85 17.43 41.65 30.89 22.34

rate

Net reproductive 1764+ 25 1.6+0.65 11.16+ 314 567+1.74 3.81+1.28

rate (Ro)

Intrinsic birth rate 0.3893 0.2280 0.2910 0.2880 0.3450

Intrinsic death rate 0.0360 0.1540 0.0400 0.0970 0.1090

Intrinsic rate of 0.349+ 0.02 0.073+ 0.06 0.257+ 0.03  0.208+ 0.03 0.180+ 0.04

increase

Mean generationtime  8.230+ 0.26 5.36+2.340 9.540+ 050 8.61+0.340 7.81+0.240
Finiteraeof increase  1.420+ 0.02 1.074 + 0.06 1290+ 003 1.23+0.040 1.20+ 0.050

Doubling time 1.98+ 0.097 9.29 2664+ 029 3.24+0.60 357+ 1.080
Expectation of life 7 4.48 7.22 5.8 4.34

for newborns

Entropy 0.7685 0.5423 0.5966 0.6153 0.5846
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Table 6. P values of student t-test for pairwise group comparison (Jackknife method) of

intrinsic rate of increase (r,,), net reproductive rate (Ry) and mean generation time
(T) of A. gossypii, during four periods of 2003 growing season in cotton fields of

Gorgan.

Time period/ 3-13 Aug. 10-18 Aug. 15 Aug.-6 Sep. 15 Aug.-6 Sep.

Statistics (Apterous) (Alate)
'm 0.00130 0.0070 0.0010 0.0026

7-24 3ul. Ro 0.00004 0.1200 0.0008 0.0001
T 0.26000 0.0290 0.3700 0.2500
I'm - 0.0160 0.0671 0.1600

3-13 Aug. Ro - 0.0092 0.0430 0.1500
T - 0.1150 0.2030 0.3300
'm - - 0.2540 0.1420

10-18 Aug. Ro - - 0.1410 0.0430
T - - 0.1400 0.0054
'm - - - 0.6100

15 Aug.- 6 Sep. Ro - N - 0.4000

(Apterous) T - - - 0.0670
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Fig. 1. Daily fluctuation of mean and maximum temperatures in cotton fields of Gorgan
during four different periods of 2003 growing season.
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four different periods of 2003 growing season in cotton fields of Gorgan.

4y e g4t sl 2l due

dbl;J,\_,.@-_;p%ﬁdmdu{dm;lmuww s JJAUL.LU:JJI

AV Jsdr) 5l OLad Sl sme i) (Gompertz) 5,8 Jie b s 5 55 5ls x50

et e 5SS S S 5 o S Glaime (B3 Sl sl e =y o
Jo s sladice o glame O 5 4 /AN 5 0/A8 alie bsdd pwy QL«)@);(RZ)



e Ay e (415 Camar S1S gas sla eyl 0l 5 (g ,La3 A

o alubal gl (Sl Jldis (ot 5 0 %S .35 (DEMOIVIE) o 5 403 5 (Weibull)
Ghad o s sen 5 S Gladde 4 5 4 /0880 5 /NN Ol 4 ol e

ols

e Sladide by o sad Comerr Uiy laesls 3315 5l sl s s Vg
G ol e 3 AT ely5 o 5l Cilis Sloy adaite Sl 53 e 5 S e
.Q@;édb;n

Table 7. Results obtained from fitting survival data of A. gossypii to major mortality models
during four different periods of 2003 growing season in cotton fields of Gorgan.

Time period
Survival model/ Apterous cohort Alate cohort
parameters 7-24 Jul. 3-13 Aug. 10-18 Aug. 15 Aug.-6 Sep. 15 Aug.-6 Sep.
Demoivre
SE 0.1590 0.0850 0.1140 0.1140 0.0732
R? 0.7935 0.9690 0.9410 0.9408 0.9748
® 20.369 13.260 19.460 15.446 12.810
Exponential
SE 0.0411 0.1210 0.0982 0.1041 0.1040
R? 0.9876 0.9370 0.9540 0.9500 0.9480
C 0.1186 0.1399 0.0996 0.1296 0.1420
Logigtic
SE 0.0534 0.0480 0.0378 0.0352 0.0476
R? 0.9799 0.9910 0.9936 0.9940 0.9902
g 05.590 5.7200 7.6490 6.0300 5.4980
n 01.618 2.8730 2.4870 2.6520 2.6240
Weibull
SE 0.0412 0.0379 0.0520 0.0463 0.0382
R? 0.9880 0.9949 0.9870 0.9910 0.9936
a 0.1116 0.0440 0.0400 0.0524 0.0593
n 0.0456 0.8938 0.5920 0.6835 0.7180
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