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The fitness of the host biotype of cotton aphid, Aphis gossypii, to summer host

plants
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University, Nanjing 210095, China). Acta Ecologica Sinica,2004,24(6):1199~ 1204.

Abstract :Cotton aphid, Aphis gossypii Glover is one of the main pest of cotton, cucurits and some other crop plants. But the
capacity of the aphids to use those host plants is different, some host biotypes were found in many countries or regions. The
fitness of two host biotypes of cotton aphid, cotton and cucumber biotypes, screened in our laboratory was studied. The
survival, reproduction and EAG response of the cotton and cucumber biotype aphid to eight summer host plants were measured
by host transplantation method, life table and electroantennogram (EAG) technique. The results indicated that the cotton
biotype aphids survived only 1~10 days after transplanted to amaranth (1 day), hami melon (2 days), water melon (3 days),
egg- plant (4 days), cowpea (5 days), muskmelon (7 days), pumpkin (10 days) and cucumber (10 days), and no offspring
produced on all those crops but the pumpkin. Moreover, on the pumpkin the offspring of cotton biotype aphids could not grow
to adult. The cucumber biotype aphids could survive and breed offspring normally when they were forced to live on the
cucumber, pumpkin, water melon, hami melon and the cowpea plants. And like the cotton biotype aphids, it could not
establish population on the eggplant and amaranth plant, because the transplanted aphids survived only one day. So, we can
conclude that the capacity of the two biotypes aphid to use the cowpea plant was different.

The life table parameters of the cucumber biotype aphids on the cowpea and five cucurits crops were compared. The net
reproduction rate of the cucumber aphids was greater on hami and water melon (77.67 + 21.19 and 69. 90 + 6. 86,
respectively ), following by cucumber, muskmelon and pumpkin (51.88 4+ 10.42, 34.57 + 6.08 and 25.81 + 4.59,
respectively), and it was the lest on the cowpea (3. 06+ 1.53). The intrinsic rate of increase also showed that the cucumber
biotype on hami melon plant was the greatest (0.447+0. 015), and the lest on the cowpea (0. 157+ 0. 061). It suggested that
the fitness of cucumber aphids to cowpea was very poorer than to the cucurits crops. And there were some differences of the

fitness of the cucumber biotype aphids to the different species in the same cucurits family crops.
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The survival of mother aphid and its offspring on the pre-infection plant was showed that the fitness of cotton biotypes
aphids to the cucumber plant or the cucumber biotype to cotton plant did not change when the cucumber or cotton plant were
pre-damaged by the cotton or cucumber biotype aphids. The aphids could not establish population on the pre-damaged host
plant. So we concluded that the cotton aphids could not survival and establish population on cucumber plant even if the
cucumber plants had been damaged by the cucumber aphids. Vice verse, the cucumber aphids also could not live on the pre-
damaged cotton plants by the cotton aphids. The two biotypes aphids could not coexist on the same host plants.

The EAG response of two host biotypes to five plants volatile extracted with acetone (99% ) were studied. The results
showed that there was significant difference between two host biotypes aphids on the cotton, hami melon and potato, and the
relative EAG of cucumber biotype aphids was higher than that of cotton biotype. The ecological mechanism for forming host
biotype of cotton aphid was discussed.
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WEF Aphis gosssypii BEEN XM ERMWAE B—FHAEDEER WEL, RENTIERR . ERENB M ETFHYER
BEE MREREFR . AMMUAEREMNNYRE . CEIFLIHEXNES. ERRTTRENTIHEYRLE BRIFEHR
AARTFEINRGRAHANESE CRBERERNARFEIAARBENETYE. S RRFHRLFEUAEY
E.MARMMERLERBRASY, ERENSZL MEMEFEUMEMMAE N . mEEQMAER TN LMENE. R
MBRABRRE. MEEMK ZHFEIHYMKPENIBP.CRALTHREEFEIHAYNELAR, BBSUHRRY
MEMEESTFERE. ARMEBMBZRMMEE/N MER T EFEOREMEITOMBEZHAER KN 2L kFHge
A~ EHRAEAIARFEAMNEFEENA BE.SREANEH S LHEHENABENEFHEZR LN REHRER
Bt 3R B R B o7 LAZE PH A VU R 3R B AT, T 48 K38 R RBZE AR 1 AR 38 050 5 30 1) 2R 45OV 9 0 3% 0 R o X L 7
FHRSERE R AHS BN AN EREN, EATRE. AHSAAL. MY EMME I EEAES HEREF NS
REME EMBEENLERIN OHEUXBDERERES BN LM RF O REERK L EERE; RS REFER
PHE MR MRER Z 5 ;Guildemond A A M E R A AR MMEE LCR WAL THELWHABER SRTHHHS
WFEF FEF M Guildemond"™ & BLERIE B Cryptomyzus alboapicalis ¥ W Fh 3 £ Ribes rubrum M R. nigrum INFESRIH R
Y% e Wilhoit %4133 & — X 8% Schizaphis graminum B R M RB . EFRRBHENIFE L EEE T RARNEY S
LB,

XMARE R EEEF X REEERABORERNANE M HESASNARENE I AT THERE T 4R
mAREAARRTFEFI MG HAEERESCAKRER U . MEEAKRETHNE AR ENTFENAABRR
BEE - RAIRERHRNFTROFEAE ATESEEDAR L ERTREERER. A XHASIHENEGESY
IR TRMF LM E S REHFEY L AES R EX A FEEYH A R 5 i M K,

1 MEMAZE
1.1 HEAF EEYMRIE

HREEY MESF ORI N EHA AN B S RS P REMSETEYRRSHE S+
mARBFHARM—B. A EXRERFANARRERMEBNRS SRR EAR, HES20dEHUHKMLE
HOHATERRE.

PR MENZAAMEMBNOHRAMEARC 2a HFTEMBGE—WESHBNRE M SR, FIme,
B RBFHTT .

1.2 FEEYHHER

FHRREBF RGO REFELANE ST FRHXEYLOESE BHSRIRE TR 5 R 5N B854 55
Bl— RN RIE A F U AL S A AN N RS NS 18, R A Y 10 L ,3~4 MEE., 80 12h EREFE
BRI R FREA YN EEMAK LR 120 B 7 kU L EFN . ERTERYT . HICR TR VBT EREN
I S B RERNME ICREFBER EAREYE . BHRMICR=FEHFEET LR, HEFET AL E &K
FRBELF T HET R ERMBAE G ST TFHBEEFERME 0 AT, WK %5175 F0 855, — B0 3 8050 A B = AT i
MHFELLEEE W RILT ., IR BEYE 26C,L: D=14: 10 WL MBEFHBEAHT,

1.3 THHEHUMNHRRAEFENEEE
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ATHHE -MHFINRRLAIFINFERRTSIEWMHEN S —FEEURENESHE, 25 A 10 34 16 B S X 48 B 2
T 12h.24h f1 36h WA E . REEBREHR LN LT H, HiEL 10 LB{MBY,. LEH 1.2 7 E#THE. CRFRNEEYS
AN ARTAENBEIES 3K RHEFEHTEZE 6h FRHRAFENHIERSESERNE.

1.4 WMEFHM EAG KM

MREAB/FORE RN EGL ML BEN. SREHHT R REEBAMASERD  REREH Hm 5 ml & A
ARE AREHHODBEESRO . BETACKEPRBFERY R 48h, B ERERM &, AR AR RBRBES S I Sml, BT 4C
kFEPEHA.

KA Park UGB B MR MARMRASTEN SR F TR ERBRY M AEARA, 3 UREIE, SR
WEtE N IS, ERKFAHERESLS Zmin, L3 KEARERE K. SLFRRE AT e MERYHRL. S
FERGER 6 K. MBI AMA BB E X T AR . R« W30 Hb 85 0 3 3 8 X4 A8 5] 35 4 4 AL 0 38 B Y
E5,

1.5 WEh Ak

HELHETEESEANFENRSEETTH AKX ITH .

FHEE Ro=2m,, P FR T=2xlm. /R BN EHKE r,=InR/T. P L, YHHEE »r R AEFEE . m,
HERE 1B > BRAMNTEFR. S4BMERRA Duncan’s i B R EZZBHEREHAITHR.

2 ERS59W
2.1 MIERRFEILRREFELHNESE

ARG RRY BMERHGREDNI IR EFEIER LN LEAEBERRK. FANEFXNTE . CFREEPHEAZF,
MM fe LREE R FEE 20d, BEMF R LG BN GRS E R RS 2~7d R A RMMEH Y LBFE
10d, B8 0, B 8F 5~6d M 2R ABBRIHFHGE D PMNEELSH B ORMO0.7610. 16, RA UM BRE RN F
iB .

Rl MEIRFE AN AFERNENFERSHEHE~FR

Table 1 The survival and reproduction of cotton biotype aphid on summer crops

HIRFE 2% £ 5 M X ¥ Days after transplantation
Host plant Parameters 1 2 3 4 5 6 7 8 9 10
1t Cotton S 1 1 1 1 0. 97 0. 93 0. 93 0. 81 0.75 0. 65
R 0 0 0 0. 11 0.78 2.93 3. 57 4, 32 4. 38 4. 73
#h F Egg-plant S ] 0. 83 0.58 0.11 0
R 0 0 0 0
H3E Amaranth S 0. 67 0 0
R 0 0 0
81§ Cowpea S 1 0.4 0. 27 0.13 0. 07 0
R 0 0 0 0 O O
# I Cucumber S 1 1 0.96 0.96 0.75 0.59  0.43 0.34  0.19 0.11
R 0 0 8 O 0 0 0 0 0
FA# A Pumpkin S 1 0. 67 0.19 0.19 0.19 0.14 0.14 0.14 0.14 0.1
R 0 0 0 0.5 0. 25 0 1 1.33 0. 67 0.5
P I Watermelon S 1 0. 42 0.11 0
R 0 0 0 0
it N Muskmelon S 1 0. 56 0. 37 0. 37 0. 25 0.22 0. 05 G
R 0 0 0 0 0 .11 0 0
5 % /& Hami melon S ] 0.19 0
R 0 0 0

* §: 1 % Survival rate, R. S8 ™S ¥ Offspring per female

2.2 HAMBEMRGELREFEENEGER

HEERRH AN ARFERE A FRERXLATREA3H od.1d # 1d. AW EFE 4 , FER v RHE. s
ELZ AR EAF SRR F 10d, I B s MBE (R 2)., TERER T BRI B R IEm & R, 75N 2548
E&K,HEH AN B> HMSTHS, TG BB/ U8 3. 672153, AMEK R, thBF NN 8K, 3F

BEREN L EGHA SN ERMAREOAREK DBEF T E/NE HELS E8/N, 0% 0.15740. 061(F 3).
2.3 PMF UGN ZEIFENERE
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LERP MENREERNMBERAF T 12h.24 h M36h MBI H EABENFENEHE, ITEY & ™T K75 26k
& 3~7d. A, RN BGERERG HFD 6h MREEK LHARBEXRABRIER(E L. FER12M4TH,Z0
PERNFENRMENECERA TRAIBE . RANBERNHANUTNFEREAZENRAMTIRELER TEZEANFE,
FHEUAZE 36 h WAEGMK. MR, N F TR MEDRMLCRSREN LAY, —HFEHNIERASHMEKF
EXA—MHFERTESE.

x2 RIEMBHFEEIRR[/ENERENGSH TR

Table 2 The reproduction and survival of cucumber biotype cotton aphid on transplantation host plants

iRt B8 B DX ¥ (d) Days after transplantation
Host plant Parameters 1 2 3 4 5 6 7 8 9 10
& 7£ Cotton S 1 1 0.67 0.67 0.33 0.33 0.17 0.17  0.08 0
R 0 0 0 0 0 0 0 0 0
7 -F Eggplant S 0.1 0
R 0.1 0.03 0
W Amaranth S 0.1 0
R 0.3 0.03 0
fl @ Cowpea S 1 0. 83 0. 83 0. 61 0. 61 0. 61 0. 44 0. 3% 0. 28 0.17
R 0 0 0. 07 0. 45 0.18 0. 09 2 2.57 2. 60 2.70
# /K Cucumber S 1 1 1 1 1 0.95 0.95  0.95  0.95 0. 95
R 0 0 0 0 2.7 6.5 6.5 5.5 6. 70 5. 60
75 3 7 Pumpkin S 1 0.76 0.71 0. 62 0. 57 0.52 0.52 0.43 0. 43 0. 29
R 0 2.43 1. 67 1. 62 1. 83 5.18 7. 82 9. 22 7.78 6. 33
78 JI. Watermelon S 1 1 1 1 0. 86 0. 86 0. 86 0. 86 0. 86 0.71
R 0 0 0 1.43 6.17 6.5 7. 83 6. 67 6. 50 7. 60
#t I Muskmelon S 1 1 1 1 1 0.9 0.86  0.81 0,57 0. 57
R 0 0 0 0. 29 3,38 4, 10 5.11 3. 67 6. 47 6. 33
iG 3% /. Hami melon S 1 1 1 1 1 1 1 0.95  0.91 0. 81
R 0 0 0 0. 33 5. 90 8.90 10.9 9. 60 9. 47 10.0
3 NNHGUNEHTEIHBENENRSN
Table 3 Life table parameters of cucumber bio-type cotton aphid on transplantation plants
¥ A I Host R, T 'm
81 & Cowpea 3.6711.53e 7.804-0. 21b 0.157+0. 061d
/L Cucumber 51. 88+10. 42bc 10. 34+ 0. 56a 0. 38140. 016bc
74 #474 Pumpkin 25.8114.59d 7.99+£1.77b 0. 41540. 098ab
74 JI. Water melon 69. 901 6. 85ab 10. 63+0. 35a 0. 3994 0. 008abc
& A Muskmelon 34. 57+ 6. 08cd 9.1040. 58a 0. 389+ 0. 024abc
¥ % JI. Hami melon 77.67121.19a 9. 6610. 04a 0.447+0.015a

BEEARFHRERNELEERBFE P<0. 05 Different letters following the data show significant differences between rows

X4 AHBTIMEEFAANRFTAMGNTELNERERTFTR"
Table 4 The survival of cotton aphid on host plants damaged 12~~36 hours by the other biotype cotton aphid

BhEE WIERS / ZFE LM cotton aphid / cucumber host damaged LAY /2FE 36h fi 8
Days after transplantation 12h 24h 36h cucurit aphid / cotton host damaged 36 h
1 0.57+0.21a / 0 0.704+0.08a /0 0.57+0.12a / 0 0.23/0
2 0.40+0.17ab / 0 0.4840.09a / 0 0.1710.21b / 0 0.10/0
3 0.271+0.21a / 0 0.3840.17a /0 0.1040.17a / 5. 00 0.07 / 1. 33
4 0.23+0.23a/0.33 0.184+0.09a /1.0 0.1040.17a / 2. 00 0.07 / 0.67
5 0.134+0.06a /2.67 0.154+0.13a/2.75 0.10+0.17a/ 2. 67 0.07 / 0. 33
6 0.071+0.12a /3.00 0.084+0.09a/3.25 0.104+0.17a/ 2.00 0.07 / 1. 00
7 Oa / 2.67 0a / 0.50 0.03+0.06a / 1.33 0.07 / 0. 87
8 0a / 1.00 Oa /0 Oa / 0 0/ 0.67
9 Oa / 0. 33 0a / 0 Oa / 0 0/ 0.67
1C Oa / O O0a / O Oa /O 0/ 0.67
PAT 0a / 0 Oa / 0O Oa / 0O 0/0

e 1

% = BIFEE AL / FPH The value in table is average survival rate £SD / offspring; MBS AR F R RB M HEES B

#F P<C0. 05 Different letters following the data show significant difference between lines
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2.4 BHEERHFHAEEDH BRI EAG RN

RS A, BEMNFHRE. AN BELHIASAETFARRRBNRAEMRINYIBEK.FEXEEER. AR
ARG HAFRELAT FHAREERRYAOMAEMNERS, MBE. SREAHTAAMRNER, A XMHEREILE 0.05
BEKF. Z: MREAFHNFRMNBE SELANSREHFRIYHWENESFEEESREENES ZH AN RY
AR NEEER TR, A EA . FHRFENARFEITANELREYENENGEE—CERELNER,
3 ifi ®5 MALMBMEME R R RN BERME EAG K i

Shaposhnikov!'2 1*) 7g % #f HMEETHBLSER, FhER Table § The relative EAG response of aphids to different host
EAMFEILESAF ORSTHANKF LT LE MM  Plants
SHB. RRREY . FULBGERL EURAERGE LK T AW REWE Covon RAME Cucumber - MR
BABERBIME AL FESHAFTHFER T RS, i
HFHEARERETI T —R. WAMBCEXTFE~4 THYREDY Cotton
A TRLRMKEY A B RERERMG K F X, mREER i{imber 68.40+15.66a  103.00+68.73a  1.37
HARRMABRENFE. ZPEY B S A PCR B ARt i 8 I
HEREHBOENOCRARTER N EFETERENZEION  Hami melon 0> 10£10-36a 101.63+41.55a  2.55°
HZRFEBRRABET . BRFRAGFEEHNEENAN. L
B AR O WA 0T A T MO B D AT LA MR RO, gy Muskmelon
BEWRENSLRARBETREANKEMAERERR % 50.000.608  87.00425.16a  2.84°°
HRELSESMELANESN/RE AR A B (A BN
REFBTEMAEMRR LR LA BN RRATREEY R jA) 3 R B F MRk B ¥ Different letters following the data show
PAFBAF AR A R R R X~ WG & — BB significant differences between host plants(P<{0. 05); * and * *
AEBERERY L RNUGREMNAMIEYS EEMAL 0o significant differences between two biotypes of aphid at P<
SHEK.ERERGN SBAARE ARFHIIHK. B 005 and 0. 01 level
W, RN AET AR REBAENEHEY LEE HFTHETSLRERGE,

FERRANARTHOFELCAROMEGHEE AR Kring "R XA LELX F EARM Hibiscus syriacus | R85 R 8k
BEERELTABTIEEML ERVNHRERER . ZER EBANBLENRESUE T CARELNRERA—%
i, MARAEREE NG E AL FE LR BRBLANIE EASF I SN KRBEE WA E S LHEER
TERGE H-RAFEANBAFER2AR.ESE L REAERE: L _RAF N ERSFE P A AEEEXREBEM
RE . ACXAMTRYRETEEIEE. B ERENFEE B ARAF T LR HRAL  MEMBG N A% BB RAR
FEEL MELEBEAREAEAEEAMAERE . Lu SRR, EHEAE IO TES. FTRAGHFIRGE N FEA
RMHEALFEREEBRE ARTEBEARE L LRENALATE. SIMEEEZSHESHEESN . MENEDEHRLALGT
REFFEMAENTNEY  MARBEL R NSNS, ANEE BB ERNE MG EERATEIRGRUARR, U
EEBEEHERHATRE.AFARENEHERAE R B ENTFREERIEE,

TREH MERREXNRE AN BERNHFANILETRERYOMAECRNIBELER . FARNEYDTFHE
BE T AEE, BB BRI M AR A R P R RERFR O REE BB RN H 3T B XT3 A0 851 H B 5 7 B
YA MR TREY R AN RENSRETRFOENAMETFREM R, Bt SRR R AR IE RN R NE
HER THRAENY il . ARG F EEYNERYEE— N ERNER, RERNABEN . EEEBLAS TARE
E LR AR F XA RFEEOREBE LR T ERBRE, T EIGEERD BR EARE M2 % ER L, it
MEXZERESC], Xt —FH YA AHF IR ELEFINIED ATEIBEEACHFTE. R, SR F 04 5k
ARETMANFEFERYNORNUROHMFEAFAERNEIRBT. EEAIMANBERN SR EES &
BB HER . MEBENRINTRREENHESFETATEME.

53.80%11.90a 88. 631 38. 37a 2.39"°

64. 001 9. 00a 84. 751 25. 36a 2.11

BERARFHRFELEEERBFEP<0.05), » Fi» » R
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