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Growth and development of Hapl type Aphis gossypii
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Abstract  Aphis gossypii Glover is an important pest of cotton and gourd vegetable, which seriously affects the
growth and development, yield and quality of cotton and gourd vegetable. Aphis gossypii lays eggs on the winter
host for overwintering and transfers to the other hosts after hatching in early spring. The dominant weeds in early
spring, such as Veronica persica , Galium spurium and Erigeron canadensis , may serve as intermediate hosts during
the transfer of cotton aphid to cotton. In this experiment, Hapl type A. gossypii was allowed to feed on cotton
and other five early-spring dominant weeds, including V. persica, G. spurium, E. canadensis, C. bursa-pastoris
and C. nutans and the parameters of growth and development and reproduction of A. gossypii were recorded. The
life table parameters of each group were calculated and compared. Thus, suitability of Hapl type A. gossypii on
these five spring weeds were obtained. The results showed that the developmental duration of nymphs of Hapl
type A. gossypii on different hosts was obviously different, and the developmental time of each instar was also
quite different. Compared with Hapl type A. gossypii feeding on cotton leaves, the total pre-oviposition period
was shortened by 0.2 — 0.9 d and the reproduction was reduced by 50% at most. The results of life table
parameters of Hapl type A. gossypii feeding on five kinds of weeds and cotton showed that the best host for Hapl
type A. gossypii was cotton, and its life span was about 0.4 —0.9 times longer than that of feeding on weeds.
Hapl type A. gossypii could establish population on weeds with intrinsic growth rate higher than 0. 29. Hapl type
A. gossypii had the largest body size when feeding on C. bursa-pastoris, and the average body length of Hapl type
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A. gossypii was over 1 100 pm. The average body length of Hapl type A. gossypii on the other four weeds show

insignificant difference with that on cotton leaves. There was no significant difference in body width, except for

the aphid which fed on the leaf of E. canadensis. In this study, we confirmed that weeds can be used as hosts of

A. gossypii in spring, which may be an important insect source for cotton seedling aphid. The above results are of

great significance for revealing the law of transfer between A. gossypii hosts and formulating the control strategy

of A. gossypii.
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Table 1 Effects of six host plants on the growth and development of Hapl type Aphis gossypii

KB /d  Developmental period

AFE JRHUHT 1
Host plant Pre-adult 1st instar
duration nymph

2 e
2nd instar
nymph

3 W
3th instar
nymph

4 A I
4th instar
nymph

WA Gossypiwm hirsutum
PRI B2 224N Veronica persica
F3  Capsella bursa-pastoris
W Galiwm spurium

KBE  Carduus nutans

K& Erigeron canadensis

(4.80=£0. 13)b
(4.45+0. 26)c
(4.164=0. 22)d
(5.2440.82)a
(4.43%£0. 42)c
(4.53+0. 12)¢

(1. 0640. 05)¢c
(1.1740.02)b
(0. 9640.07)c
(1.8740.12)a
(0. 9840.06)c
(1. 224-0.03)b

(1.432£0.09)a
(1.2340.0H)b
(1.07%0. 08)¢c
(1. 4470.08)a
(1.214+0.09b
(1.13%0. 10)¢c

(1.3740. 10)a
(1. 0440.02)b
(1.1440. 1Db
(0. 9840.03)b
(1.2440.13)a
(1.124-0. 06)b

(0. 9340.08)a
(1.0140. 08)a
(0. 9840.09)a
(0.9540.09)a
(0. 9940.06)a
(1.0340. 04)a

D RAHTHR 1 ~4 88 Iz . Rh Bl P BE ShsiER . AP E/NE FREFRIR G Tukey KRB0 7E 0. 05 K P 2 5 %, TR,
Pre-adult duration: The duration from lst-instar to 4th-instar nymph. Data in the table are mean standard error. Different lowercase
letters in the same column indicate significant differences at 0. 05 level by Tukey test. The same applies below.
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Table 2 Effects of host plants on the reproduction of Hapl type Aphis gossy pii

R AFH AT/ d
Pre-oviposition
period of adult

FE

Host plant

Total pre-oviposition

B ARHTY/d FHa/d

Reproduction MR /5%

Reproduction

period duration

(0. 4440.05)a
(0.2540.01)c
(0.364=0.07)b
(0. 3340.08)b
(0.3840.02)b
(0. 2340. 04)c

ki3
PRI SEUELN  Veronica persica
F3  Capsella bursa-pastoris
B Galium spurium

KEE  Carduus nutans

K% Erigeron canadensis

Gossypium hirsutum

(6.1740. 82)a
(5.9840.15)b
(5.424-0. 22)b
(5.31%+1.15b
(5.33%1.24)b
(5.5042. 28)b

(16.7840. 15)a
(10. 2342. 60)b
(15.124=3.05)a
(12.08=+1.32)b
(15.2242.43)a
(10.4941. 41)b

(64.30+£1.85)a
(33.9243.78)b
(48.844=3.05)b
(31.6144.10)c
(33.4345.28)b
(29.2242. 25)c

1) g A FETHT I« WA SR 5048 Ay JSU ISR T 30 385 — 0™ AT T o 00 5 A ST A0« s R T - R A ST

Pre-oviposition period of adult: The interval between molting and becoming aphid and the first calving; Total pre-oviposition period= Pre-

adult period-pre-oviposition period of adult.
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Fig. 1 Survival rates of Hapl type Aphis gossypii on six host plants

2.4 Hapl RIS E S MAERBELNESGE

B

Hapl IR IF B 5 Fh 2% 55 S A6 14 A i 26
ZHEE R B R (3% 3) . Hapl i F 5 38 75 3 4 1
LB R A8 I A Ay (41,50 d) F g B 5y R
(64. 30) k5 e - b 35 o TR o 2 3 5 (L AE
et bR A ST AR U S SR KR Y v 0
BRI R 40, W3 T ECE A 3 A e Y

Hapl BURE0F ; BUE €& R Y Hapl B AR WF i 3%
AR A 29. 43, FEIHARSE 35 JR A O 1w 4% A
FARK A (11,93 D >R (11,59 d) >
FEAE(11.38 d) >R (11. 17 &) > K JE(10. 22 d)
SRR (8. 88 d) . LA, MU TE 6 Fh 2y
T b A T B P B R A A AN AR ] A R A
FE BT R AR 2 22 40 19 N B4 K 5 43 ) 2 0. 37 Fi
0. 39, 3w THUCE HASF £,



49 55 11 14255 . Hapl BURREFLE 5 R ERAERK KT + 191 -
% 3 Hapl BIiGYF7E 6 MF Y LM EGERSEHY
Table 3 Life table parameters of Hapl type Aphis gossypii on six host plants

A E FHEFEA (Ro) AR 39 (T /d KR (R, F i/ d

Host plant Net reproductive rate Average generation time Intrinsic rate of increase Lifespan
FTHA(1 Y Veronica persica (33.50=43. 84)c (8.88=0. 22)b (0.39740.10)a (21. 4041.09)c
46 Gossypium hirsutum (64.30£1. 85)a (11. 3840. 39)a (0.37£0.01)a (41.50=%1. 12)a
F  Capsella bursa-pastoris (47.51£6.63)b (11. 9340. 36)a (0.32£0.09b (26.50%1.56)b
B Galium spurium (30. 23£5.10)c (11.5940. 59)a (0.29£0.0Db (24.51%1.40)b
KHE  Carduus nutans (42.34=+2.13)b (10. 2240. 46)b (0.34+0.03)b (22.67=%1. 26)c
K% Erigeron canadensis (29.43=+4.34)c (11.1740. 33)a (0.30%+0.07)b (28.83+1.16)b

D R Bdi P E SRR . RIPIARRNG F IR S Tukey Ki3G1E 0. 05 /K255 8%
Data in the table are mean Fstandard error. Different lowercase letters in the same column indicate significant differences at 0. 05 level by
Tukey test.
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** indicates highly significant difference at 0.01 level by Tukey test. Unlabeled indicates no significant difference at 0.05 level by Tukey test

E 2 Hapl 2URHERE 6 FAREYEF—REEIKEE
Fig. 2 Body length and body width of the offspring generation of Hapl type Aphis gossypii after feeding on six different plants
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