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Differentiation in morphometrics and ecological adaptability of cotton and cucumber

biotypes of the cotton aphid. Aphis gossypii (Homoptera: Aphididae)

LIU Xiang-Dong- ZHAI Bao-Ping: ZHANG Xiao-Xi» LU Yang (College of Plant Protections Nanjing Agricultural
University, Nanjing 210095)

Abstract: The cotton aphid populations are differentiated in food utilitys and the host fidelity has been found all over the
world. The morphometric differentiation and ecological adaptabilities of cotton and cucumber biotype aphids were studied
used such methods as morphometric analysis, life table, host selection test, and stimulating aphid with a needle. The
results showed that the examined motphometric values of the cucumber biotype aphid were significantly higher than that of
the cotton biotype aphid- but the ratios of head width- stylet and the femur to body length of the cucumber hiotype aphid
were significantly lower than that of the cotton biotype aphid. The cucumber and cotton biotype aphids could be
distinguished through the discrimination analysis with the indices such as the relative lengths of head. abdomen tube.
stylet> femur length of fore-» mid- and hind-leg: and the 3rd segment of antenna to body length. The net reproductive
rate of the cucumber biotype aphid reared at 24°C and 26C was significant higher than that of the eotton biotype aphid,
but the mean length of a generation was significantly shorter at 27°C and 32°C. This suggested that the relative lower
temperature was more suitable to the cucumber biotype aphid for development and reproduction: and the relative higher
temperature was more suitable to the cotton biotype aphid. The response of the cotton biotype aphid to the touch with a
little needle was slightly stronger than that of the cucumber biotype aphid. The capacity of the cucumber aphid to orient
and select host plant was higher than that of the cotton biotype aphid. The results indicated that the morphometrics and
ecological adaptability of the cotton and cucumber biotypes were differentiated .
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morduwilkoi T 27 B REW X5 8 B T [R] 55 X M A1
FERERNE, FAFANAARET MY HTH
WETE AR, AR & E T B E AR EAT R Lk
I [A] B0 A 1 % A AR R Raymond et al . > 2001 ).
H A B EIGNT Aphis spiraecola RIS S 3 A A A
MENINEERBN NKENZEER, EHFR
E T HERRM R LR B IR, AR
RIR AL HE, Py B IBAL I A A 2 s0 R, et 90 KA
LG AL 22 B 5 T TB] {75 4 22 12.4 R CKomazaki- 1998)-
KRG REW, AFF LIRSS
B g0 B E R, ISR & e KR E .
BT, 7 SRRl & & = T A B A i) A4 AE R RE 0 7Y
ZRIEHRE D WIOEF TR AR S
TSR S, LA R IR 4R A FF T RET RV E R AY
Rl . FEit, 768 5T 2L E 5 R R AR SR A 0 IR A
WF R ARL, A A 2 R I a8 L TR AR B R0 Ak
FEEARRIB ATV, WA T EF LR R
AR T R B B, DASCHIR AT A
TR S )7 T 2

1 #RERE

1.1 #HRFEEYERE

A3 FHEY: BN Cucumis sativus L. HEF
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hirsuum L. R 11 5 UL A& R R T2 7FATH
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Table 1 Morphometrics of cotton and cucumber biotypes of Aphis gessypii {mm)

$FE Characteristics

F AN Alate

ToHT Aptera

JEBY (n =1010
Cucumber biotype

IR (n = 1022
Cotton biotype

TR (p=101)
Cucumber biotype

BIEE Cn=100)

Cotton biotype

fEH Body length (x)
3L Head width (x; )

FEEE Abdome mbe length (x,)
4T FE Stylet length (x,)

BB AT Fenur length
AT Foreleg (xy)
72 Midleg (xs)
J5 2 Hindleg (x50

A BT Length of the 31d segment of antenna (x7)

1.2840 £ 0.0082 A
0.2809+0.0013 A
0.1591 £ 0.0019 A
0.3872 £ 0.0030 A

0.2752 £ 0.0037 A
0.2419+0.0041 A
0.3896 £ 0.0030 A

0.1800 +0.0026 A

0.9450+0.0121 B
0.2654 + 0.0031 B
0.1280 + 0.0018 B

0.3153+0.0043 B

0.2542+0.0034 B
0.2099+0.0031 B
0.3095 +0.0038 B

0.1488 + 0.0023 B

1.2142 £ 0.0098 A
0.2811 £ 0.0019 A
0.1830 £ 0.0031 A

0.3594 £ 0.0040 A

0.2630 + 0.0036 A
0.2349 + 0.0036 A
0.3535+0.0046 A

0.2003 + 0.0040 A

0.8989+0.0103 B
0.2603 + 0.0017 B
0.1307 £ 0.0024 B
0.3327+0.0033 B

0.2343+0.0032 B
0.2049+0.0032 B
0.3073+0.0043 B
0.1531+0.0022 B

ETHIELSFOE R . HEEFAAAEFHEFRESEEE (P <0.01), FF. The daa (mean + SE followed by different capital letters

indicate significant difference at 0.01 level. The same for the following tables.
2 ARAEZLANTAURET U SEHE K E Stk mo b
Table 2 Ratio of the morphometrics to body length of cotton and cucumber biotypes of A . gossypii

e I Alate AT Aptera
Ratio HBIER (n = 102) JAB (G = 101D

JTEE Cp =101 RIER Cp = 1000

Cotton biotype

Cucumber biotype

Cotton biotype

Cucumber biotype

%y -
xo
X3t
Xyt
xgl
Xg 't

xq°

X

x

x

x

0.2847 £ 0.0045 A
0.1367 + 0.0020 A
0.3387 + 0.0062 A
0.2726 + 0.0046 A
0.2249+0.0041 A
0.3317+0.0051 A
0.1595+0.0030 A

0.2265 +0.0014 B
0.1243 + 0.0016 B
0.3026 + 0.0028 B
0.2148 + 0.0029 B
0.1887 +0.0032 B
0.3041 £ 0.0023 B
0.1407 £ 0.0021 B

0.2020 +0.0025 A
0.1459+0.0023 a
0.3729 £ 0.0044 A
0.2633 +0.0041 A
0.2303 +0.0039 A
0.3556 +0.0049 A
0.1712+0.0023 a

0.2326 + 0.0020 B
0.1510 £ 0.0024 a
0.2970 + 0.0034 B
0.2176 £ 0.0032 B
0.1942 + 0.0031 B
0.2918 +0.0039 B
0.1649 £ 0.0030 a

DHEESEMRN N ETFSE. RREFAEE(P>0.05), TR The data followed by the same lowercase letters indicates no significant difference ( P >
0.057. The same for the following tables.

20 x, M HEXNE L. To see table 1 for «; and x.
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T, HIRTER T, R R G 04,59 (R

067 % CTCFRNF )~ 448 BEE i 1 4 1) 72 2 JIL DY ; 1
FEFERIF o 79 40, (F7 FWF O F0 87,895 (Fg #HMF A
P BEAE TR A ) S AR A BT . A R B B BT 5
FEAHEAT A A B B Y 3 7E 809% ~ 1009% Z1A).
15 BF , i RCHR IR IS BY RN 18 AU A 0 80 SRR AR T
TAETEHEACE B4, FEUE R R T A P 7
RURRFIR PR . X —45 R 5 &R 51998 )% i 52
MB35 b (X AR AR RO AR A0S E AR A0 A 515y
friff R R—2.

F3 REENIEURET R FI 2 4T
Table 3 Discrimination analysis for the cotton and cucumber biotypes of A . gossypii

HFEM N A7 ) Hr FIR EHE (%) TR 2 (960
Host biotype Discrimination forrmula Rate discriminated truly Rate forecasted truly
¥ =0.6332x; —0.2554 2, +0.1720%; - 0.1017x, —
A . . .
TS Apiema 0.0217 5 + 0.0822x — 0. 1047, ( P < 0.01)
IEIERY Cotton bictype 90 ¥, = 0.1901 87.8 100 (n =100
JEA& Cucumber biotype 01 ¥, =0.1390 96.7 80 (n =100
#) 5 FFE Discriminated criterion ya5 = 0.1644
=0.3188x; — 0.0125x, — 0.0466 %, + 0.2599x,
AT Alate ¥ ’1 ,2 ,3 4
. +0.0542 25 — 0. 1741 x5 — 0004125 (P < 0.01)
B Cotton hiotype 092 ¥, =0.0843 794 90 (n =100
JEA& Cucumber biotype 91 ¥y = 0.0563 04.5 100 Cn =100
#) 5 FFE Discriminated criterion ¥a5 = 0.0706

# o PUAP2E RGBT AR HE . Rl B B R BB X T 0. 1644 BIRE 0 ARTE B 4T, 1M < 0. 1644 BYFF 4 A aT . F AP AT B BB R T
0.0706 & AIRALRYT, T « 0.0706 & 2 A E 9 The discriminated criterion of aptera and alate cotton biotype aphids is ¥ > 0.1644 and ¥ > 0.0706,

respectively .

2.3 TRV AR X R T R R Y

B3 4 FTAN, AT 72 SRR N R 7R A 2R
R, VIR THRAE A, 3F A 7E 24C A 26°C F £ RIE
B BEAT. RILEHH U RGFTEE @
FHEERERFEER. miRd AR A7 5
R BECEEF A WS, 7E iR 4 FARTERUE
PR K B E B B K TR, A
R RH, AR e AR 15 I iR A BE ) LH B AR 5

T4 AEIRE TREZALARET B8 0 F 5 &
Table 4 Net reproductive rate and average longevity of cotton
and cucumber biotype of A . gossypii at different temperatures
HIBREE R, FHEAAE 7
EP i I8 bk s
Cotton biotype Cucumber biotype Cotton biotype Cuoumber bictype
4 1556+1.31 B 40.43+0.87A 12.25+41.25a12.97+0.20 a
26 1228+2 11 B 40.66+6.50A 10.92+1.33a1046+0.75a
27 W.28+5.07a 30.38+2.80a 12.92+1.30a 9.61+048b
32 3.06+0.60a 5.78+1.82a 940x0334A 6.84+0.26B

BEC

Temperature

2.4 BEH R H RN

P A =R A E il E A R BRI Bk A
B 1 FToR, R T BUAR T 398 LB 3 159, T JIL Y
HERLEL R 7%, AAERZEIZEKT(p =
0.05). WEFRH, 24 FE N EE MRS S
Fr besh, TCah f5 B 7 iR g2 1 B 50 e 1) 48 78 BY
SEHIA 1.2 23,5 ®(n = 650, TIRELEE-F 34524
107.426.47n=67), HAFEREEER(P <
0.01>, F I A5 FE AU K 52 ) fs EL TR AL fif 75 5
Bk
2.5 BEEIREFX MRS F ok

3 5 A1, R B IEHE AT T FR R R A LAY 4
Rt BRI R A — SRR, R R LR
By e smiEEAn g Lz l,
TR B R AT ) 7 & ) L5 e 2 i e AR e A L
R, (2R h WRBARRRE N R E M RE
B ER T INAY AR RE , IR 0 A7 8 AR
SRR BB L B E LT AT, AR
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18 1 O #p e 28 Cotton
biotype aphid

JETYE Cocumber
biotype aphid

I (%) Fallen aphids

Bl 1 P9& T RRR S At i R
Fig. I Rate of fallen aphids of two biotypes
of 4. gessypit after being touched with a needle

HBIEFS i BRI BOLE 31 s 000 ) UM 23 & TIK
RURRMFAE SRR FEM H A0 EE (1,79 (P < 0.01). A
BEAT, SR EAS A0 2 2 () A R HE B ) BB
THRIE DY FRET .

=5 IR TUANIBY AR B MR A B E | R
Table 5 Orientation of the cotton and cucumber biotype of
A . gossypii to leaf discs of different plants

in choice experiment

REE R R ) LA PRI %)

= ] . .
?ij;p%s n Aphids orienting Aphids on leaf disc
to leaf dise BAE Cotton /I Cucumber
]
ﬁ%i 60 58.3+09hb 25.0£0.7A 15.0+£0.7 B
Cotton biotype
JU R aEF

60 71.7+0.9a

Cucumber biotype 1.7¢0.5B 36,723 A

3 itit

3.1 AHEEERERESSL
BERGSRLEREY AREFR LG R.
REZHANA LY, B SRRy
ZMHEYRESHAYE, MR EBEEAR T EHE
P A W5 2 AR BT 2 45 RaE R [
WE BB TR R BT SRA BUn it &
M #9E(Kennedy> 1986: Lee et of .» 19867, H Ik,
MHEAANR T EHEY 8T AL TARET, KB4 R L
HERAD ERRRERTGTRERN. SRR, K
HE A= 0 T A 7f 40 A R TR B AN AR
TR R IEE R A AL A 5 3 TTRVARR K
ELAEREENESR, REE AR IR E AT
FRACINT . ZE RS &5 (1998 ) E R HT S8 AR TE

MURZE BAREF ) B ASTEAR A&, At X
AMAERAFKHNZERTTIRE. B, 5 7 EE
KR RN, AR AT SLEL AL T A AR 4 TR A
FEHEKELENER, SREY, REEFESEN
KB ATRAR(E AR B, BRI R AL 7 X S 3RAR R T
JREIWE, A AT (SR DEF AR TR SR A
ER BEEWATIRE. FRAESESERSERLT
(B R & E R B AT R B, AL T
FI B R H, [T e HEAT B8 2 Bl A AN TR A HE 1 2
TE 80% A b, AT DUF THi M &F T BB a0 A
b7 .
3.2 REEEREIEREN M

IR AN AR e e oS A R A TR
Sy FRTE T AN BRI IR R4, BB AN RE )
FItG et AR, JF B = % B fth B 37 a0 FI ] g
TFEZE 5t CRl ) R 5, 2002, 2003, 20040 FEIRE L
AN BRI AP AR B R S E IR E ML
JRIYEF i, I BAE 27°CH 32°C T A BER)-F 3 4 i 2
ERTINAEE . AN, R E T TR
BERZETT A, MR EEZ=RERRET
WEER I FE S EE. A A R LR S E
T EENEWMO] R R, 20000, AATEHFE
4 EEIFNR A A FIR 77 & 37 2 T e AV Y 75 Skt
AARER R

1 B 2 Y AR E R A T e R B B F S AE
., MR TEBUARE 52 51 A JR AR b v R AY L2
BE TR, B2 R 5 P& 77 = BHL.
FHELAEN , P9 A 27 = DY AR 0 70 G B A M R B
Mg B ErREfFEER. N, HEFTH—
AR SRl o S

FEALTY RN TR AR oF A [FIAE D b IR A0 e A
REL ARG A AR I, IR AR T 0 R 5 =R B AL AR
TR, AR TR (L AR 29 MR TR B AR LT X
A5 E R EALRE 4 R B8, BBk E N AT RY LSRR
15% 7o - JRBYFR S 22 A M e R SR IR /Y
EAG RN B3R TR AL B 0F (X ) 5%, 20040 &
L Aphis craccivora PR PR X 32k B & XY
HEMAEYMRERDES. FrEEE RN
{ Pettersson et al .» 1998). [EI, & = F 4 AR 4T %)
TR AR DR B 5w B AR R
HHR. A BREM FREEY EREMTT £
F a0 R AREFAFRBECEER T & 5. 1%
TR 55 R A B T ith B A BRIty AR AU D RO BRI A
WA REAR >, M IR FRE & A &7 B A4 Rt
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