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The activity of some physiological indexes of soybean
leaves fed by Aphis glycines
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(1. Institute of Plant Protection, Liaoning Academy of Agricultural Sciences, Shenyang 110161, China;
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Abstract The soybean aphid, Aphis glycines Matsumura, is an important agricultural pest in China that causes
economically significant damage in some major soybean, Glycine max Merr. (L), production areas. In order to determine
the effect of A. glycines on the physiology of soybean leaves, we investigated changes in some physio-biochemical indices
of leaves, such as soluble and insoluble protein content, soluble carbohydrate (SC) content and the activity of two
defensive enzymes; peroxide enzyme (POD) and catalase ( CAT). The results show that heavy infestations of aphids
significantly (7o, =11.814, df=4, P <0.01) increased soluble protein levels in soybean leaves compared to aphid-free
leaves. However, there was no significant difference in insoluble protein (#,, = —1.104, df=4, P >0.05) or soluble
carbohydrate (i, = —2.639, df=4, P>0.05) between aphid infested and aphid-free leaves. In addition, the results
also indicate that levels of POD were higher in aphid-infested leaves than in control leaves, however, this difference was
not significant (7, = —2.639, df =4, P >0.05). Aphids also caused a marked increase in CAT levels in soybean
leaves. These results shed light on the mechanisms by which soybean aphids damage soybeans and also those by which
soybeans attempt to protect themselves from aphids. Such information provides a useful basis for selecting insect-resistant
soybean cultivars and setting up a theoretical framework for the development of appropriate management strategies.
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<0.01) ; 52 AH HEAL, A n] 5 Pk 4 F A e P Ak 2
BICEEHEER (tp = —1.104,df =4,P =0.332 >
0.05)(K 1),

O §5f 5 % i3l (Aphid stress)
W X (CK)

Aa

mEpEHEASE
Contents of soluble protein and unsoluble protein(mg - g')

¥ E Soluble protein

¥ [ Unsoluble protein

E1 AEPUEEPENAREMHAATAEEASETAEEARENTM
Fig.1 Effects of soybean aphids on the contents of soluble protein and unsoluble protein in soybean leaves
FORE L ARR/NG PR 2 R B (P <0.05) , RS 74 £R2% BB E (P <0.01) , FEMF.

It indicates significant difference at 0. 05 and 0. 01 level followed by different lowercase or uppercase letters in

the column figure, respectively. The same below.
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Fig.2 Effects of soybean aphids on the contents of soluble carbohydrate (above)

and the activity of POD (below) in soybean leaves
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R, A an , o s 15 3 JBihE 5 R St Jr CAT JE 1
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KM CAT 3 Mo . 78 A [R08Y e BB [R] Y, 32
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Fig.3 Effects of soybean aphids on activities of CAT in soybean leaves

LSRR, WO S PR — DI H
7, SR I O A T AR AT R R AR E SRR
WG R 2 F AR A R R R AR R
W, 2 BRI 6 F W ia i) R R 5ok N H
MR RS AR B S R R R B
BI#FRRE S EVRE&E T 173 mg/g, fEEHIN
S, AT R DR M ) A ) R Y5 W) T A A
Fr 8 USRS ORI A G, 53 8, Rl B2 R L
SR B IR AT O 52 R S AR A2 M R Z TR Y
“URE R R KA T )8 %% ( Rechman and Smith,
1991) , 33X 136 HHAE 49 6T K B8 SR R A 1 7 A L 38
S o T3 o A TR0 I 5 B DR 8 3t 1)
13 S, 3 2 AR ) Xk R 0 5 A ) A B A
BERNL, A T THE— 098, T3 8h  IEARBT T Kk
R e R G R 50 BROR S i A AT i
HE AR R FE S, YO BF B G F IR R XK
AR ORI R 2 1 A% S AR i BE A
SR R R I

AR R Y E VR A TR R Z B
BT, R AR RN 2]
R —E R A PERER XU . (H R, AR K
B, F H A5 T R L R BRI e i ] P
PSR 25, X el T iR H K
W BT A7y, oA 0 o £ 3 A
W iR B 7, XA i Tk — B RANIE

TR AT AR I A AR P R 2
RERS TR IR IR N 2 9 B i 2k, X — PR 4P Tl 5 4t 5
Pr B — D PUsEAL RS, © W 2 ML )

JRd . Horr, AR AR ) B A g (SOD) [ CAT Fl
POD | & 3 2 iy Hi A AL il ( Singh et al. , 1972;
Bruce and West, 1989 ;3K =% ,2001 ; T I = 2,
2001) . POD J& A= YR N — B0 & LR 1Y
TR R PR, I AT THE R D RE
S WAE DA K R B R R A AR B0 L K R
HPRIR G IE W PR, POD R H,0, SR Ak xt
HEY) H B A B35 1 E A (POD JIEH)) (& Ak N
I3, LAHERE A B a9 e E AR, NS S T POD 3%
PERYSE SR . CAT WEAE YR T A 20 8030 3k 47 76 1Y)
— P AL B, 2 A W A R — R BT A AL
Bt i) 28t , BE % A OB BRAE YR N 2/ 1) H,0,,
PRIPIESERE . ABEE SRR W, 2 3 K G 6%
(I NEAL & Sk S NG i U NIFAL
POD FI CAT {EMEF: i, 538 # AH YY) 52 3 016 F b
B )5 POD A1 CAT 3 b - SC 0 25 R — 20 ( 22 &8
FIXIH A, 2007 ; #5145, 2007 ; B2 %55, 2009 ) o X
AT REIE Y T AR A P X 30 55 1 — A A Qs 1 5 £
FH 2 R AR DR 2 0 96 5 A3 A8 1 o 37
EN P SANEYNIER. Y i3 S E N = NI=A L g
Fr LA H 8 A BRAS b 09 52 ), R 1) X8 By AR P il
POD HI CAT TR PEAZALAE T W1 ER T, Xy #ok
AW K G 0F 6 F 19 73 7 HLEL R it T 2 g
filt o AELI: , PR S0 6 35 S0 ), B 080 e il % 10 0% 12
B ENAA R R, 7 ER A AR
5 A AN ) R 8] [ 8 1 7 0 1) 3 2SR Ak
A B TR B AFAEL ) 7 V35 575 00 1) R A4 P R 3R
PEo D3 4h R T S W2 il 5 v A 42 T 1 SRR



- 1660 -

W B B3 Chinese Journal of Applied Entomology 48 %

A B L 5 A s 0 56 R
BB

2% 3Lk ( References)

Bruce RJ, West CA, 1989. Elicitation of lignin biosynthes is
and isoperoxidase activity by pectic fragments in suspension
cultures caster bean. Plant Physiol. , 91(3) :889—897.

MR, RESL, TREES, BRI, TRIIBE, 1997, $UBORE:
Jo/INAZ din i SOD I CAT f TG 1 UL, MWD B 40, 27
(3):209—213.

Rl , BURD, WIFER, TR, ARIWR , 2009. F 15 BT
EXE S FEAE i AP (32 PAL POD (PPO i ¥ Y 52
. AT, 35(6) :87—90.

RUFAE, HEARER, MOKNE, BRI, R, wEA, H
-, WEFAR, 1995, EE AR/ SOD (POD EE
PERDE SRR . RO, 28 (6) :40—46.

HERAS, D, R, EAE, G, BUKE, 1998, &
SETIF BRSO AR AU O R AR ST, TR AR R
R, 29(4) .287—290.

Wi, TR Y, hE O, 2007. 1F & ( Aphis medicaginis
Koch ) 6 2 W30 X A ) B 76 il (A oA D9 — 8 55k B By 0
PEREPERZ . A= 2541e, 27(6) :2177—2183.

22, XK, 2007, 4 BRI SR IR JB 3 X A A Y
PERE . AEPIORY, 33(7) 74—T7.

44, 2000, FEP) A BAE AL SR R S HOR. JEat: i
Bl2ER M. 165—167.

M, BE, FRE, Mg, 1998, ML TP
SUAAREAHCEHE MR R, IR R 24, 18
(2):165—168.

FEER, REF, B, U, A, 2001 HEfEE
X O e S A A B e 4 A S T P P 52 T
PEALUBE R 724l ( FHARBRER) L 37(3) :62—065.

Liu YQ, Qiang L, Sun LH, Wang CM, Zhai HQ, Wan JM,
2005. Changes in some defensive enzyme activity induced
by the piercing-sucking of brown planthopper in rice. J.
Plant Physiol. Mol. Biol. , 31(6) :643—650.

Boufe, TEE, BRMA, 1989, &k B S KRG 4 H 1
03 SE S R B . b [ R B R s A A W 5 T
T, SEpade. JEat: Bl it 169—176.

miik, SALWT, ZE[E ). 2005, KGBRPFR IR K
B, 24 (2):135—138.

U E, BAEAE, XKIE, A, MR, 2003, AT
9% & Bl PAL i \PPO Bl SOD 1% P LA, Tk A
MR A2, 34(3) :177—180.

BARTEE, 1995 RSP R MBI R AR, ShY)
R, 41(1) . 122—19.

Ragsdale DW, Voegtlin DJ, O’ Neil RJ, 2004. Soybean
aphid biology in North America. Ann. Enomol. Soc. Am. ,

97 (2):204—208.

Rechman OJ, Smith SC, 1991. Responses to simulated leaf
and root herbivory by a biennial Tragopgon dubius.
Ecology, 72:116—124.

Singh TN, Aspinall D, Paleg LG, 1972. Proline accumulation
and varietal adaptability to drought in barley: A potential
metabolic measure of drought resistance. Nat. New Biol. ,
236(67) :188—190.

Stafford HA, 1974. In Recent Advance in Phytochemistry.
New York: Academic Press. —55.

ERR, BRI, MEN, B4R, BRI, Mo, 1998.
FBIpITAR RS B A LR S DR O . R EE R,
(6):15.

FHFH, AT, 2005. 2004 4R Ip VLA K BF R A
REobr. KR, (3):19—20.

FEHFER, BFEM, BALIE, REE, k&3, ik,
2005. 2004 4B Jp A K St R RZR . K
#, (3):19—20.

TN, M2, b, 1994, ZEimt LT BB 1 Y
Hui AR A RN RO B R TR . R AR RS R, S
(1) :68—71.

U, e, 1988, A X A A R 38 Y Az 28 B
M. R, 8(3) :195—200.

Fiivz, EEE, B, 2001 K504 B A 55
Bl gl KRR, 21(3) :305—307.

TRz, BAEG VB, BREE, BOF, 1996, KE8
B REAE KA 5 m B . KRERA, 15(3):
245—247.

Wojtaszek P, 1997. Oxidative burst:an early plant response to
pathogen infection. Biochem. J. , 322(3) :681—692.

THRES, 1999. 1998 A2 AL X I 5 WF R K AR J R 7 A e
Biiia X 5. ARREAR S HE, 19(6) :17.

AR, HEL, 1998, MY 57 EYY, HR.
JEHT Bl i AL, 381

ST, PhERAR, 1983, mIEZ TR ALK, 525 M, [
H: 2 (—). dent R e, 214—216.

SR, BRI, 2004, ORI TR A X K RE AR AR N 32
TP G TER . E R, 37 (10) (1487 —
1491.

KR, WA, BRI, 2005. T [R] i 5k B 5 EIF i
J&i POD \PPO PAL [ P A2 b 3 . A0l 2k W) S AR B
2%, 21(7) :40—42.

KKz, B, AR, 2001, BB WA B AR K G R
TR AN T] 7 PEAR I A8 4. S B2, 40 (5) :558—
561.

SRHEE, JEARIG, 1998, HUE S AR 45 A AR o K
HAERPIBE TR, R, 41(2) :204—214.



N B 244 Chinese Journal of Applied Entomology 2011,48(6) :1661—1668

FRANE A 2R 22 A, A A2 W R A AL 2 B iR i
HARWHEZMEN, AR R PH OEIRAE,
Forpld B SR T B AN 22—l B Al 5 2% U
PRSI 2 5 S AR 09, B R ) B L 3 s AT

MO R B R BN ERETRE

RESTEMBHBIXR
BEEC B FRE RS RLET

ek R BRE S 0710005 2. AR R E BRI AR P IE BIT
WAL Rl A FAEWERGPING TSR PG 52 071000)

FE L e

W OE TR SO R R R M AR A SCIE T 4 K26 8 R HITE 10 ~ 25°C T X & KA
73 E T % KAS B Sitobion avenae (Fabricius) YEARIREE T 2 MNMEiEREA 1 NMRFREERIE 2R, 4581 %
B, i RSB T A 22 KA B R AN T U 7 0 2 i, W ek JDK 3 AN R0 D0 T AR K, o ARG SR A T X 2 KA
W B DA SZ IR, AR50 (SRR  FEPEME K 22, T B 5 T R I HL Bk ) 493 B Ay W S ) T TR AR B
N, A HLBEZE A HOR) SR BAR  W J , S PR B R 3k 57. 70, BRSPS S0 R I 2 KA ME IR T GST 1G4k
B R IR R B £ AR SRR A TR PERR AR, BT AR AL AR R B GST I M 5 U B RO YA OG , TE TR B R AL
5 R BR IR RS L AR AR G £ I B g B PR G

KR EREW, RERE, Wal, B

Effect of temperature on the toxicity of several insecticides to the
English grain aphid, Sitobion avenae
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2. Institude of Plant Protection, Hebei Academy of Agriculture and Sciences, IPM Centre of
Hebei Province, Baoding 07100, China)

Abstract The toxicity of eight conventional insecticides to Sitobion avenae (Fabricius) was measured at 10, 15, 20 and
25%C respectively and the activity of three detoxifying enzymes and one target enzyme examined. The results show that 8-
cypermethrin is a negative temperature coefficient insecticide whereas acetamiprid is a positive temperature coefficient
insecticide, however, the effect of temperature on the toxicity of these insecticides was irregular. The toxicity of A-
cyhalothrin was not significantly influenced by temperature and all other insecticides were positive temperature coefficient
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The results show that the activity of GST is closely related to negative temperature

insecticides. temperatures increase GST activity in S. avenae enhances carboxylesterase and

acetylcholinesterase lessene.
insecticides, whereas the effectiveness of positive temperature insecticides is strongly linked to carboxylesterase and
acetylcholinesterase activity.
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