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Effects of aphid damage to cotton plants on the nutritional
metabolism of Aphis gossypii

WANG Xiao-Li” WU Na ZHANG Yu-Dong HAN Rui
ZHANG Quan-Cheng  WANG Jun-Gang ™~

(College of Agriculture, Key Laboratory of Oasis Agricultural Pest Management and Plant Protection Resources Utilization,
Xinjiang Uygur Autonomous Region, Shihezi University, Shihezi 832003, China)

Abstract [Objectives] To clarify changes in the nutritional metabolism of Aphis gossypii after feeding on cotton plants
stressed by aphid damage. [Methods] Biochemical methods was used to study the effects of continuous damage by
Acyrthosiphon gossypii, and the interaction between Acyrthosiphon gossypii and the Aphis gossypii, on the amylase, trehalase,
invertase, lipase and pepsin levels of Aphis gossypii that subsequently fed on the same plants. [Results] The amylase,
trehalase and pepsin activity of Aphis gossypii that had fed on cotton damaged by Acyrthosiphon gossypii for 72 h decreased
by 13.0%, 13.7% and 2.9%, respectively, and their sucrase and lipase activity increased by 13.6% and 11.1%, respectively,
compared to the activity of these enzyme in aphids that had fed on healthy cotton. Amylase, trehalase, pepsin, sucrase and
lipase activity decreased by 10.0%, 3.5%, 0.5%, 3.5% and 6.5%, respectively, when Aphis gossypii had fed on cotton that had
been first been fed on by Acyrthosiphon gossypii, then by Aphis gossypii, then again by Acyrthosiphon gossypii, for 72 h. The
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effects of the same duration of aphid damage, and the same sequential order of aphid species, on the digestive enzyme activity

of Aphis gossypii differed when these fed at alater stage. The amylase and trehalase activity of aphids that fed on plants treated

with Acy,.A7Acy., Was 23.5% and 7.3% lower, respectively, than those that had fed on cotton plants treated with Acy7,A24ACY»4,

whereas invertase and lipase activity increased by 14.4% and 8%, respectively. However, the pepsin activity of Aphis gossypii

fed on cotton plants treated with Acy.sA7AcY»4 Was 43.1% higher than that of those that had fed on plants treated with

Acy4A24ACY7,. [Conclusion]  Amylase, trehalase and pepsin activity in Aphis gossypii were inhibited by the previous feeding

activity of Acyrthosiphon gossypii on cotton plants, and sucrase and lipase activity increased to compensate for the reduced

absorption of nutrients caused by the inhibition of amylase, trehalase and pepsin. The same treatment time and order of species

had a more significant effect on the digestive enzyme activity of Aphis gossypii.

Key words Acyrthosiphon gossypii; Aphis gossypii; nutrition metabolism; interactive feeding
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4%, 2015; mFERRIE A, 2015; Wit
2018; RUEAE, 2020 ), WA CAEYITESHUHEXS
FAE I o AR BRI i A ST B A D, PRI
AR SOV B AR W R S U AR A AR
SeF FOAR I 28 H B 5 AR AL 2 Pl 3, SRR
if R AR AR R SRR ARk, U A
I 515 SPUEMAEARR I VE R DGR, IR irta
5 PR I A= BRI AR, A R R
SPUPERT R EE A F SRS, O A
B T 4 (H T A JEL R O 1k o

THALH R R RN R, AR
RAE R AR AR R E RAEES
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HAWRS W, SRR EEZ , ELE
HIER AR, RASHERERKRATR
W, HZEBT (Schuler etal., 1998; Jdali etal.,
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14 RBEFH*E
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W, LA B R 3K,

FHEZE M PREFFIAE 30 Sk sUiF il
b, A B AR BE K AT B , 78 3 000 r/min
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FEWERG . BTG AN 2 1 OD (B I 4% FE g 5t
A R B R AR, RS
3, WIERHITEMRAEL, F OD (HFE 5 s
J11A.

1.5 ¥
I EE7E DPS $iia b # 2 48 vO.5 MRt 7

ARG, SR SPSS 20.0 #4474 40 #T
I BN Ry 20 DL e LSD kit 2 E I
BRI A FEARZ [0 i 22 57 10 0k, ARG
PR & 255 (P<0.05),

®1 RYPNRKETESEERENBEDRF R
Tablel Time sequence of induced damage to cotton
by Aphis gossypii and Acyrthosiphom gossypii

%2k

B 1WIBER % I3IWIHET
g O G
et thmmM1“m$& Third induction
reatments " ..
( Ac. gossypii ) (Ap. gossypii) ( Ac. gossypii )
(h) (h) (h)
CcK _ _ _
Al 24 - -
A2 48 - _
B1 24 24 24
B2 72 24 24
B3 24 72 24
B4 24 24 72

Al: KA HE 24h( Ac24); A2: A AEIF R 72 h
(Ac72); Bl: FRKERS. METFIRR AT 73 938 5ol #
24, 24 F1 24 h ( AC24Ap24Ac24 ); B2: RS, ARiF .
AT A HoRE 72, 24 F1 24 h ( ACT2Ap24Ac24 );
B3: MK . MR E B L H o E 24, 72
1 24 h (AC24Ap72AC24 ); HRIKAEIF | AR I AR 45 07
Iy MIAE Ty 24, 24 F1 72 h ( B4: Ac24Ap24AcT2). F
[zllﬁlf)

Al: A. gossypii damage 24 h (Ac24); A2: A. gossypii
damage 72 h (Ac72); B1: A. gossypii, A. gossypii and A.
gossypii interacted for 24, 24 and 24 h (Ac24Ap24Ac24),

respectively; B2: A. gossypii, A. gossypii and A. gossypii
interacted for 72, 24 and 24 h (Ac72Ap24Ac24),

respectively; B3: A. gossypii, A. gossypii and A. gossypii
interacted for 24, 72 and 24 h (Ac24Ap72Ac24),
respectively; B4: A. gossypii, A. gossypii and A. gossypii
interacted for 24, 24 and 72 h (Ac24Ap24Ac72),
respectively. The same below.

2 GBR59H

21 EREEFERIEI R8BS A RN
IR A T B AR AE )T, AR

VER G A2 B —E R R E] (1), S5

FLIRHEAR LA L, AR AT B o T 24 h AL 72 h
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PIRRAL , AT A P Ve M BRI M 23 I BRI 4.3%11
13.0%; SIEMKEL A 24 h ARIEALL,
B KA NE 72 h AL AR IR P T A it
TR MK T 9.0% (P<0.05),

A AR A5 I 28 B R 3 A AR S R KA
BRI PR 1 R A A A AR P ) TR A il O A AT
15 B F M 225 (P<0.05), 1A A it i 3 4b 3
B 72 h R, 890 TAREFRfE R, KA .
e RO A0 20 391 52 1ok 3 2424 Fl 24 h( L)
TR N AC2aAP24ACa ) AbHRA] 5K A4S I S E
72h (LUTFFR Acry ) ACBRAIAH L, Fidop (A oy e
WS M 25 R R 10% ( P<0.05 )., 7EHR KA1 |
R AR R A5 0 43 3 38 B R 5E 72., 24 F1 24 h( L
TRIFRA AC2AP24ACYs ). AR IF . FRILFFIAR
KAGW A T o E 24, 72 F1 24 h (LR fRifR
K AC2uAP7ACs )\ A AE I | Al I AR A5 05 43
WIAZH JgE 24, 24 F1 72 h (KL FRHEN
ACsAP2AC, ) 3 LHALFR Y, FEMGFE T ANSEE
B AR R TS DL T, AC2aApP72ACo, A BRAH JE 7 il
TR e 2, AR AR TS MR B 23.5%,
R SE: ACoaAP2aACH AL FRAH , FRBF vy B 15 1
W& 17.6%.
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Fig. 1 Effectsof aphid infestation on amylase
activity of Aphis gossypii

K Edis y 3 W IFIME, A B A ARG
FRRRERDE (P<0.05, LSDL), Al, A2, B1,
B2, B3, B4fZ 1, THIHE,

Data are arithmetic means of three replications.
Histograms with different lowercase | etters
indicate significant differences (P<0.05,

LSD method). A1, A2, B1, B2, B3 and B4 are the same
astable 1. The same below.
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Fig. 2 Effectsof aphid infestation on trehalase

activity of Aphis gossypii
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Fig. 3 Effectsof aphid infestation on pepsin
activity of Aphis gossypii
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Fig. 4 Effectsof aphid infestation on invertase
activity of Aphis gossypii
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Fig. 5 Effectsof aphid infestation on lipase
activity of Aphis gossypii
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