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Studies on population adaptation and differentiation of Aphis

gossypii glover among host plant transplantation
ZHANG Xiao-Xi',ZHAO Jing-Ya',ZHANG Guang-Xue?,CHEN Xiao-Feng® (1. Department

of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China; 2. Institute of Zoology Academia Sinica
Beijing ,100080,China)

Abstract: The host alterations of Aphis gossypii among different winter and summer host plants compared
with the population characters were studied. By the analyses of Weibull functions,life table and Gower dis-
tance ,the populations on different summer host plants transplanted from three winter hosts presented that
there were significant differences between Rose of Sharon and Pomegranate or Pomegranate and Chinese
prickly ash. As the transplantation among four summer hosts,there were significant differences between
some combinations. However.there were no obvious differentiation after the population had bred several
generations on four summer hosts.
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. Table 1 The experimental programs of host alteration of
1.2 Aphis goosypii
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Table 2 The parameters of Weibull model F(¢) =exp[ —

(¢/b)¢] for the population survival rate of Aphis gossypii

between winter and summer host alteration
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Table 3 The parameters of Weibull model F(t)=A X [1

—exp(— ((t—1t¢)/b)*)] for the cumulotive fecundity of

Aphis gossypii between winter and summer host alteration

No. b ¢ L tr X? test Item A~ b ¢ X? test

Ay 27.7101 1.6369 12.3 15.6  0.5016<<X?%. o5 A; 29.3943 10.3985 1.6268  1.3695<X%.05
Bi 30.9921 2.1474 16 23.2  0.9784<<X%.05 Bi  35.4809 11.6695 2.2921  1.1025<<X%.05
C; 32.029 2.8444 23 27.5  0.5528<X3.05 Cy  30.7329 20.012 1.3917  1.381<X%.05
D; 21.8897 1.5015 11.25 10.6 0. 7938<<X3 o5 Dy 20.4917 12.0075 1.4429  0.776<X%.05
E; 10.2097 1.472 6.7 4.7 0. 1574<<X%.05 E, 8.3347  9.321 4.9293 0. 59<<X%.05
F, 22.0843 3.7096 18.3 20.3  0.3513<<X%.05 Fi  20.4033 15.8578 1.5912  1.5553<<X%.05
Gi 14.588 2.6352 12 12.2  0.2162<<X5. 05 G 16.0665 6.0324 1.7955  0.3398<<X%.05
Hy 14.0442 2.3717 11.67 11.2  0.2717<<X3.05 H,  12.9561 7.0296 1.2876  0.1249<<X3 05
I, 13.4341 1.9643 8.67 9.35  0.1649<X?%. 05 I 14.3171 6.935 1.6485  0.2288<<X%.05
J1 34.4846 4.2091 34.7 32.3  0.5475<<X%.0s N 43.5903 12.24  2.0063  2.2599<X% 05
K; 29.3462 1.6764 20 17 1. 0697<<X?%.05 K, 24.751 10.9213 1.9612 0. 8568<<X?%.05
L, 33.2308 1.7485 21 20.5  0.9038<X%¢5 Ly 35.4739 12.3099 2.0755  2.4851<<X3.¢s
% tp N7s . clps * A . . A, The the-

The practical date of maximum mortality,

t1s The theoreti-

cal date of maximum mortality,the same below.

4

N

oretical potential maximum cumulative fecundity,the same

below

Table 2 Some parameters of Aphis gossypii between winter and summer host alteration related to reproduction

No. to T, T, N, N, T (mean=std) Ro(mean—+std) rm(mean—+std)
Ay 5.7 11.7 11.5 2.79 2.17 20. 2362+ 3. 3906a 21.5424+10. 2075a 0. 1508+ 0. 046a
B, 5 15 14.1 4.30 2.83 18.8822+5. 8089 22.990+11.9829%a 0.166340. 0242a
C, 6.3 11.3 14.4 1.89 1.12 20. 6601 +6. 6627a 29.1318=+5. 6858a 0.177540.0705a
D, 6 11.8 12.2 3.73 2.73 16.5617+3. 831a 34.623+14.8422a 0.213340. 0268a
E, 6.7 11.7 12.1 1.90 1.77 12.44343. 6506a 10. 8504 11. 2564b 0.158+0.0327b
F 6.5 13 13 4.23 3.40 14. 8463+ 1. 8854a 35.749949.4918a 0.240940.0192a
G, 5.5 9.5 9.3 2.39 2.14 11. 64640. 059a 16.2039+5.51a 0.24054+0. 0315a
H, 6.3 12.3 10.2 2.39 2.40 12.22240.9135a 11.3483+7.8614a 0.185240.0378a
I 6.7 9.7 8.9 1.65 1.36 12.5736+2.2823a 13.7593+6. 3691a 0.20540.0121a
N 5.3 13.7 14 3.52 3.06 18.1145343.1469a 45.527+14.5065a 0.202140.0153a
K, 7 16 14.6 2.53 1.92 12.7292+42. 6847a 25.222+14.5065a 0.176640. 0474a
L, 6 15.3 15 3.66 2.53 18.2792+2.6847a 36.7116-+£9. 0359a 0.197440.0178a

« T, T, N, N,
T W Ry T s .T,.The practical date of maximum reproduction;7’;. The

theoretical date of maximum reproduction; N,, The mean practical maximum reproductive number per aphid per day;N,,
The mean theoretical maximum reproductive number per aphid per day;7 ,mean legth of a generation; R,.Net reproduc-

tive rate,r,,Innate capacity of increase,the same below
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Table 5 The parameters of Weibull model F(¢) =exp[ —
(¢t/b)¢] for the population survival rate of Aphis gossypii

between summer host alteration

6
Weibull
Table 6 The parameters of Weibull model F(t)=AX[1
—exp(— ((t—1ty)/b)*)] for the cumulative fecundity of

Aphis gossypii between summer host alteration

No. b ¢ t) tr X7 test No. b ty tr X2 test
A, 28.0112 3.3736 23.7 25.2  1.0218<X3.0s A; 29.78 11.5601 1.9614  0.9422<<X3.05
B, 20.664 2.1577 18.5 15.5  0.4069<X% o5 B, 33.42 12.4311 2.0534  4.9896<<X% 05
Cy, 22.5101 3.4302 20  20.36 0.3504<<X%.05 Cs 29.77 12.6342 2.7517  0.5242<<X%.05
D, 28.0827 1.4241 11 12 0.5149<<X%.05 D, 47.17 12.9725 1.4224 1. 43<X%.05
E; 17.451 2.2599 10  13.5  0.2369<X%s E, 22.33  7.4062 1.6701  0.6398<<X%s
F, 10.9985 2.1653 8.5 8.3  0.1419<X% 05 F, 11.14  7.1639 1.1174 0. 0305<X%.05
G, 13.2742 2.53 13 10.9 0. 1143<<X3.05 G 9.04  5.9094 2.5499  0.0895<<X3. 05
Hy 14.1377 1.7001 11.5 8.4  0.6904<<X3. o5 H, 13.55  7.428 1.5935  0.7967<X3.05
I, 14.8312 3.2752 13 13.5  0.2022<<X3.0s I, 20.37 7.6192 1.8329  1.8462<<X%s
Jo 31.7931 2.5363 21 21 0. 4578<<X3. 05 I2 28.68 14.5737 1.5125  1.5188<<X%.s
K, 38.5362 1.7556 21  23.8 0. 509<<X%. 05 K, 34.25 15.4144 1.6295  2.7224<<X%.05
L, 27.3 1.242 8 7.3 0.4757<<X3.05 L, 31.02 17.8531 1.5956  1.4438<<X%s
M, 37.0352 2.329 28 29 0. 4847<X3.05 M, 53.29 22.4154 1.3997  6.2573<<X%.0s
N, 38.4159 2.1888 29 29 0. 7286<<X%.05 N, 36.07 15.2324 1.4624  1.987<<X3.s
O, 21.7825 1.3544 12.5 8.1  0.9437<X%.¢s 0O, 37.91 16.5022 1.3399  5.0698<<X%. s
P, 11.9799 1.8574 11 7.9 0. 983<<X3. 5 P, 12.36  4.9677 2.6293  1.524<<X%.s
Q; 17.1549 1.9632 10  11.9  0.5484<<X3.05 Q 25.46  9.546 1.6281  1.2209<<XZ.;
6. 7 o
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Table 7 Some parameters of Aphis gossypii between summer host alteration related to reproduction
No. to T, T, N, N, T (mean+std) Ro(mean+std) rm(mean—+std)
A, 6 17.7 16.4 3.6 3.7 18.4156+3.2173a 33.24342.8327ab 0.1936=40. 0306a
B, 5 14 14 3.5 2.4 15.464941.9877a 31.0324+1.0357b 0.22384+0.0266a
Cy 6 15 14.3 4.1 2.7 17.689340.1979%a 23.6925+9. 0545b 0.175240. 0222a
D, 6 9.67 11.5 4.0 2.9 18. 09764 2. 5431a 46.8009+47.1275a 0.21434+0. 0239
E, 6 85 10.3 2.9 2.3 13.402340. 9588a 22.7634+5.5874b 0.23240.0019a
F, 5 7.5 6 2.2 1.2 8.1302+0.9301a 5.8542+2. 4454a 0.216240.0776a
G, 5 11 9.0 1.9 1.6 10,.8909-+0. 0105a 9.166741. 3456a 0.23344+0.1101a
H, 5.5 9.5 9.5 1.7 1.4 12. 8948+ 3. 0638a 13.7193+15. 812a 0.150240. 0896a
I, 6.7 12.5 10.6 3.2 2.3 12.573+1.7296a 16. 9824 6. 3406a 0.221140.0248a
J2 7.3 15.8 14.4 2.0 1.5 19. 97984 3. 6645a 27.406+13.8727a 0.162140.0303a
K, 7 14 15.6 2.7 1.7 20.90743.9187a 35.517+17. 3566a 0.17140.0542a
L 6 19.2 15.6 1.8 1.3 22.6991+4.8025a 27.17422. 6805a 0.132440.0121a
M, 5 16.5 15 2.8 1.6 26.1205+1.9425a 33.154+16.2714a 0.128140.0243a
N, 5.3 14 13.2 2.7 1.8 20.7574+1.4182a 36.5957418. 823a 0.1677+0.0176a
Oy 5.9 10.5 10.9 3.0 1.7 25.0492+0. 3831a 25.8352+6. 294a 0.12934+0.0117a
P, 5 8 9.1 2.5 2.6 11.40340. 1245¢ 13.5667+3.1214a 0.228740.0011a
Q: 6 11 11.3 2.9 2.0 14. 9416 +0. 0862b 24.9494+8. 1443a 0213540. 0235a
8
Table 8 The reproduction and survivor of cotton aphids between summer host alteration
Time (d)
Item Form 1 2 4 7 10 13 16 19 22 25
- ® 1 1 0.88 0.25 0
Cotton-cucumber @ 0 1 0.8 0.56 0.33 0.26 0.19 0.11 0.07 0
- 1 0.18 0
Cucumber-potato 0 0 0
- 1 0.2 0.2
Pumpkin-potato 0 1 0 0
% (DMother @Progeny
2.3.1 N 9 s s 3
(A, ~Cp» (D=0.87) s (D ~Fp»
(D=0.84). (D=0.81) ) (G ~1D
(D=0.95) . (Ji~L» (D=0.98) . .
(D=0.95), \
9 . (D)

Table 9 The gower distance of Aphis gossypii between the same summer host and different winter host population

A1 Bl C1 1)1 E1 F1 Gl H1 l1 Jl l§1 Ll
A, D G i
By 0.58 E; 0. 84 H, 0.95 K; 0.98
C 0.54 0.87 Fy 0.35 0.81 I 0.59 0.58 Ly 0.43 0.68
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2.3.2 10 s
(D=0.68). (D=0.84) ,
(D=0.71). (D=0.71) (D=0.79) s
(D=0.71). (D=0.70) s
(D=0.76) o 5 .
10 .

Table 10 The comparison of Gower distance of Aphis gossypii between the same summer host and different summer host

population sources

A, B, C, E, F, Gy H, 0, P, I K, L, M,
Ay E; 0, I
B,  0.46 F, 0.71 P, 0.76 K, 0.36
C, 0.43 0.68 G, 0.71 0.35 Q, 0.59 0.65 L, 0.32 0.54
D, 0.56 0.84 0.35 H, 0.48 0.49 0.30 M, 0.97 0.49 0.70
I, 0.57 0.79 0.57 0.47 Ny, 0.57 0.22 0.61 0.33
3
b 3 o
s 3 s
, (DZ=0.95), .
9 o
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