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Abstract; Cotton aphid. Aphis gossvipii is [ound on various plants with universal distribution. It causes
serious damage on cotton and vegetable in China,especially in northwest droughty or scmi-droughty arcas.
The population of cotton aphid differentiates obviously in types. On cattan.the population density usually
have two peak perinds. One accurs in spring with green or yellowish green hody colour, infests the top
tender leaves.it 1s usually called as seedling type;sthe other i1s in summer in blight ycllow colour and small
size but high population growth rate,it distributes mainly on the old leaves at middle or fower part of
cotton plant .usually is called as dwarf type (summecr typcYand always causes scrious damage at droughty
season or areas. [ he ecological factors.temperature and cotton growth stages,were studied to deline the
effects on inducernent ol seasonal population type. Twelve applications in total have been applied.which
included cotton leaves from four stage:sceding.bud.tender leaves of bud and old leaves of bud stages and
three temperatures 200 ,25C,30C in each growth stage. Data were calculated.compared and analysed
under 3 parameters aof life talbe; 9 parameters of Weibull simulation model for survival and fecundity
curves. The Gower distance was calculated in the combination of 6 main survival and fecundity parameters.
The results showed that the date of maximum mortality of aphid population the four kinds of development
status all shified ahcad along with the raising of temperature but no dilferences was found between
diffcrent development status under the same temperature. The accumulated fecundity of rhe populations
reared on four kind of leaves stages were all decreasced along with the raising of temperature under same
temperature 20 (C and 25 C .fecundity were much higher on dwarl 1ype at bud stage.or old leaves of bud

stage as compared with the seeding type or tender leaves of hud stage, but these differences reduced
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obviously as the temperature raised to 30 C. It was mdicated that both temperature and development status
of host plant were the exotic factors for leading differentiation of seeding and dwarf population type of
eotton aphids. The level ol diffcrentiation might recach more than 68%. The DNA detection lor
polvmorphism of these population phenotypes is to be {urther studied.
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Table 1 The program of experiments

&0 TWEAEMEL ., UEES ., BE—HF4ad T ) lﬁﬁfiﬁﬂl EEITHCEHEMA r‘}EEIE(L }
BO| B R R AE RS LR EHKEE No. BLody color mﬁ*{ff’;ﬂ;ﬁ i:;"::;; emper
3-5d AFRE, st IR B fCHE&R a2 A # & R 20
10 : — Yellowish  Seedling Seedling
B34 o ) 5 . 49 A LS e 7 1 5 L, e . "
10k ERNLFHHMEHANTEMT R Yellowish  Secdling Seedling
b db TR HET B2 OB R B ¢ ®  HMH il 30
Yellowish  Scedling Seedling
ALBIF 1244 E DL D % mW WM E#HH o 20
_ L5 4~ o2 .24 h Yellowish  Seedling Tender-bud
B3xXER.BTEEHE 10LKE & - " o ug & 0 5 o 0 .
REFHEEREBR GRS M BR” Yellowish  Seedling Tender-budl
10 Sk DA b 250 U S F B 5 S 20 8% A2 4L 1) FoR aB o EmMEM A 30
. Yellowish  Seedling l'ender-bud
BI10LEYM SRCHTWE. IdRFHH. # G % HH O ®mWmEME 20
= =1 Ht i S Yellowish  Seedling  Overgrown-bud
ARAIE . BRI 2 ® RO Y cdine Overwrownbud
EYMEE. VBRHER MRS E. RERR Yellowish  Secdling  Overgrown-bud
. ~ : = A £ I -} W M =W E A 30
B200. 250/ 0C= 1A BRI R Yellowish  Seedling  Overgrown bud
141..10D, MHAfRAE 705 = 10%, ] % % HH % 20
: Yellowish Bud Bud
1.3 HEHA A K M & i % 1 o
1.3.1 ARAAHEAMBAERELE  fhEf Yellowish Bud Bud
% 0I5 2 B Weibuall PR % R B )2, L " & M % m 30
Yellaowixh Bud Bud

TGOS HEMEOEIELE.

1.3.2 AML4HENETSERMNME LK
MEBEMET SEHEE AT ER Weibull

X B T A [R] R i R B X B LI

« EREMNERLEEEHBERMISEREIGARLETER. &M —
iy 2 &G . The adult aphids were altered from rhe onginal cotton

growth stage to the alternative cotron stage.reconds began from the

first inster nympha
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1.3.3 A4 FAA MBS KRS (Gower distance) 787 K ABYE o HEHEH R AFE K &MErE &
EWBRE X AD LBEWE E TR X058 ) CBAE L DIRERNE.
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Fl Weibull ¥ F (1) = exp[— /B ] P TMBHRATE(NE ), HP o RAUBESH . .c AMRE
RER . ZREWBES N e = 6% [ — D/c]V  EBRESHAMBNERETARH,

Fx2 ARLEAMTWBFEEN Weibull KBS W
Table 2 The parameiers of Weibull model F(t) —exp(— (t/b)¢> for the population survival rate of Aphis gossypii

5 FEFR ARERECC) , ) . - AN RS

No, Host transfer Temperature ¥¢ test of the models

A - AW 20 31,7931 2.5363  21.0 21.0 0. 4578 < X o
B Seedling-seedling 25 27.3320 1.482%  16.5 12-8 0. 5280 x%. o
C 30 15.8760 4.0081 12.3 11- 8 0. 0837« X% o
D i 37 - 5 5 20 29.2846  6.9573  28.5 28. 6 00 1226<7xE o
E Seedling-tender hud 25 29. 1086 1.7401  20.5 17. R (0, 7958< b o
F 30 16. 7560 4.765%4  14.3 16. 0 0. 2825<7 x5 o
G wY-EWEN 20 32. 3488 2.3066 21.0 25. 3 0.35168<7x5 o
H Seedling -overgrown 25 23.0000 1.9766 14.0 16.1 0. 4483<Txt o
] bud 30 18.1140 4.8705  16.5 17. 3 0. 4487<7x% o
J CEGR-R 20 35.4074 1.6825  26.0 20. 7 0. 5294<7x% o
K Bud-bud 23 31. 8090 1.9075  20.0 21.5 0. 544 7<2%% o
L 30 19. 7208  2.5392  12.3 16, 2 0. 5447 %% o

trMEFEL BB E The observed date of maximum mortality, s FHiE X BB H The estimated date of maximum

mortahity,

ME2AER . BUAHAMBENEREE BT 1K P& s A RXERGE 18, He o
A FEETHRERESRX . ATERHBERS. BTN RESEMEFEMN AR T - Higd
BAT. R0 o (Hf e, F0T REE. ATEFBE FHELRE . E20~25C F AW (EH W THFILT REH ¢ K
S (R ARR.(IERB F 0CTMET 3.

2.2 R4k T AE A N A PR ARAE

AR Weibull BB FU) = A X |1 —exp( (¢ £,)/0)) 1 #1& MW A [6] ob P H S RFE M T
BRAEFROM) ZFHRIMEMEIZ O HP ANERHEEWNR X TFER B WA, HBERE
.0 AV ESW.c IMEEREW . ZEBHOMES Y e X [ — 13/ + 1 B R R B IS =
W BMESRBEF)uw = A4 X c/b X exp(— W — 80/ X ({gay — £2/6) (¢ — 1) B) B FF
Bt RAPIFR. FHELEdBERATFR Nt = A4 X /b ¥ exp((1 — )/ — 1)/e) (e
D), clHEX . P TRER.EELN. FHHEEHBER.

MFEI~4 AT EN EA~CD~F.G~1]~L A BN EH (AT, NOWEEE ARG FRE.E
THRHEE., ARBEEIC2C) P B A~C HBGHEOM AN, B/ THEBSRR L. {H 0 CHX
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X3 BEXEBRITTHFENER Weibull 3 H0H K
Table 3 The parameters of Weibull model F(:>=A4x[1

expl — ((t—#p) /b)) ]

for Lthe cumulative fecundity of Aphis gossypii

= R 7 Ei AtAEECC) , ) MUK v B
No. Host transfer Temperature ¥? test ol the models

A HE-Ee 20 8. 7 14,3737  1.5125 CLs188< Y .,

I Seedling-scedling 25 19. 2 19. 1620 l. BOB] 9. BA9B<I x4 s

¢ 30 9.1 B. 8262 1. 7504 . 2230<7 )5 o3

D i B - B #8 B ot 2() 19. 9 12. 8435 1.5713 1. D907 < ¥E os

E Seedling-tender bud 25 28. 4 25. 5180 1. 3624 G 3627 < Yo as

F 30 4.3 7. 6781 1. 6566 01576y 5

G -8 ELt 20 56. 0 12. 3562 1. 1824 L0378yt

H Seedling-overgrown hud 25 51.9 14. 4179 1. 9285 2. 3121« X o

I 30 11.9 4. 5743 2. 0850 0. 3066705 ot

] TH-EM 20 64. 6 23. 3011 1. 1473 11, 0B4 <X e

K Bud-hud 25 86 5 37. 0383 1. 0303 Pl ORA<T 38 e

L 30 9. % §. 9922 1. 8596 11. 064 %2

4 BHwERRXFTERTFHEITE) The estimated potential maximum cumulative fecundity , the same

helow

x4 HOEHBRAXERASYNRER

Table 4 Certuin parameters regarding reproduction of Aphis gossypii

#% S No. t. T, T, N, N, T {mean + sd) Ryg(mean £ sd )
A 7.4 15.8 144 2.0 .5  27.4100% 13, 8787a 15 5800+ 3. 66454
B 6. O 17 16. 5 1.2 0. 8 17. 6920+ 2, 8597a 22. 02601 4. 40564
C 4. 8 9. 4 9. 23 1.5 1.1 7.8649x7.0307a  11.30434 2.47224
D H- 0 13. 5 11. 8 4. 6 2.4 45. 8373+ 31. 3610a 23.995048.4720a
E 6. U 18. 0 13- G 1.8 0.9 23. 4369+ 1. 6414a  25. 34404 1. 9832a
F 5.1 7-8 8.4 .o 0.4 3.71N3x1.6237b b, 9388+ 2. 6554b
G 3. 0 1.0 7.8 4.3 4. ] HH. 33332 13.9370a 17. 33541 3. 2001a
i 4.7 13. ¢ 14- 6 4,8 3.0 41. 1134+ 23.48375a 18.33541+7. 210894
1 5.0 9. 5 B3 2.4 2.3 13 5000115, 909%a 4. 81524 0. 23004
] 5. 0 D. 0 5.9 1.3 2.3 b5. 653221 1. 7504a 24.48501 3, 2396
K 5.0 8- 0 b 2 4.1 1. 6 32,5244+ 2.1692b  26. BRO0O+ 1. 2542a
L 4.0 1. 0 8. 7 l. 6 0.8 10. 3887 +5. 4106c  11. 6780£0. R732h

Fmlmean £ sd)

s o e 0 e @

1640 £ &

L1320+ 0.
1627 Fu.

1583%0.
1240 £ 0.

- 1364+ 0.
<2386+ 0.
20084 0.
0.

2065 4 0.

0. 17094 0.
0. 13214 £ 0.

{).

1827 £ 0.

{(33003a
0188a
1202a
0237a
(1:27a
07 14a
(0249a
0F ACa
1:76a
Cl137a
{}23ba
D184a

* po KRR, T, NERSFEEN T, AHE=HFESE N, Y ENELG XERB LSRN A FEHELE
FHELEAEHRE. T HHAYFBEE . Ry e MBEE., r. A K E B . Pre-reproducuion time. 7', ; The

abserved date of maximum producing. T.: The estimated date of maximum producing. &, The mean obrerved maximum

producing number per aphid per dav. N,: The mean estimated maximum producing number per aphid per day, T, mean

length of a generation, £.: net reproductive rate per gencration, r,: tnnate capacity of increase.

2.3 BHEYHWREIRZHHNRICE S0

B E Weibull BB R XEHHEL GRIHNTL ARABRARESFHEMRNEF RAOR
EREFPHAEMHE - ELR. B TELASREF RN BRAAFHMERSBEN REFZ K2
B ER 6 B FBRERKR KT ANERSR(T . Trte No AR R H AR E A 1011 = BB T 3
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Table § The Gower distance of population parameters of Aphis gossypii

on the leaves of different stages of cotton at the same {femperature

20C 25¢ 30
A D G J B FE H K C _F 1 L
A B C
3 . hd | 0. 29 F (t 38
& 0.68 0. 30 H 0865 .72 I 0,48 0,70
] 084 0.44  0.24 K .72 0.61 0.16 L 0.28 0.61 0.68
*6 HEREEAN . AEERETHRGRESMIOWICER
Tuble § The Gower distance of population parameters of Aphis gossypis
on the same stages of cotton at different temperatures
5 W-E - 8 8 o) o - R EN & M-F W
Seedling-secdling Seedling-1ender bud Secdling-overgrown bud Bud-bud
A B D E G H J K
; - - . _] R
B 53 E 0. 39 H 0. 43 K 0. 22
C 0. 93 56 F D. 78 . 53 1 0. 78 0. 78 L 0. 9§ 0. 80

MECPHREAL G AEABETHAEETR.EHHESTENHFUN HF20C530CHAHEXER.
MEHEH HASWE20CH25CE S 30CHAEEZES. AT . SEMBEELHEKHEEMNZ
HyEREESRENEYR a4, FEBELEAEEBPRERERKHESE TR (REHKALTEE
. HFEENE 5REEEHE T 0EM. XSAREEATREN LIEBRERK P THEEZEE4
SMHEAR.

3 iTig

REMMET LS E R . AN ER P E2AMAENAL ) A2 BHAER 8 L HEE
MR R, BERAEZEHH AT ETHEPNENADRE - ENE AR UTELXFFTHEFEHILF
+EAHEEN THF - FRFEEERFIENM B LER). k2SRRI WEGASECERERAEL
B, EHEFREESESEYHNES. FAMEMRFEZ 2", SBEFAIRBEANTRIEE
LEFHFX. HESRFAECTE. . EREKGMNXREA" . NEHRERKE BEAMNME LT MY
AR E 3 AR LR e e B AT N

AMER FEESHRAERM BEAT20CH. MY XKZHE FHE T EEREHEKITERBE FI
Mg &£/ EEBHTH S  ARMMEESEARE . LR AN SHENNFAEEYMEEASERT 5%
HEME DO AMERH U EFGHEHRECE 4. R0 20~25 CAF EREE TH B K956 10 5 9
ARCEHMEYHE (AENCFERERB L RMEEBEEFRT BT ENHHZH.

BREEHHFNERANKESN . RERGEA ZRAFTE B AH Weiball REBEEELFFGE R &
(REDHEEE AT AEEEH(EEMAEEL. HERHBr-aR A EEITRMOEA N HE
RGEGITEARUMTMRAZHABRE -1 28E.MUTERBANEHBNERS A A4 ARG
BEHERFBRNENBE. D TFRAREERL . EFEREADARE . BERSENT ML g R

IHT P E SRR AN R BN EAD e R MK REEE T
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HAF "  AMERYIFETATHRERE UREAE L NEL - W TRERFBETE. FLAL
RO BEH 2LCKHAERYNREMBE . S TAREUTHEERERE R . AfEH L RENEETNS
XABE ZTALHEHFTH K.

AR BEASAE PR TR EARBEARELEEH IR~ ER, FUEE
TEWTRBEDE YU E, ETXMEN (Phenotype)NEFL RS BEENREN DNA S23E4EH
My CHEUESM PCRERFREFICH DNA ZEEAT. ALK E.
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