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Effects of protective enzyme and lipid membrane in Rhus chinensis

by the horned-gall formation
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Abstract Horned-galls on Rhus chinensis Mill is induced by galling aphid, Schlechtendalia chinensis Bell. This research
judged the effects of gall formation on R. chinensis according to the test of total soluble protein, protective enzymes,
malonaldehyde and free proline. All results indicates that during three important periods of gall formation, with the
increase of aphid individual, there was no significant difference in all physiological indexs above except the total soluble
protein content which showed slight variation. It is probably that the galling aphids may disturb the substance metabolism
of its host plants, but do not make serious oxidative damage or injury of lipid membrane. Gall might acts as a defense
structure which reduces the damage of aphids and aphids may get nutrition from it. Furthermore, a mutually benificial
relationship might exist between the gall-forming aphid and its host plant.
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B Ak 4 b5 f8 7 i ( Kraban and Baldwin, 1997 )
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Bronner,1981 ; Schultz, 1992 ) , i & ¥k 4= 42 i 7= ¥
PRy 385 T 2 AR ) A 2 7 40 R RN 2 T 5, R A
i v 2 BB T AR R A 2] I G (oK e
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Table 1 Aphid,leaf samples and the collected dates in different periods

WA CAE. A B HUBY 1 4 PN 0 AR iR AR O
Date ( year. month. day) Gall status Aphid status Leaf status
2011.5.7 #1481 5 1 AT M s B R IE T
o Early stage Ist generation Expanding
011,715 T i 55 2 AR e Y MR SE A R IT (Hs)
o Middle stage 2nd generation Fully expanded,light green
it 920 0 3 (A A 5% 4 T F (VAR
o Late stage 3rd generation Fully expanded,dark green

1.2.2 EFEBRN MAERATIEEL 1
S10 (PR B/ BT &) A BE BR % vh W (pH 5.5/
pH 7.8)IRA . 4CTFEL, LER MR, 7T
-20°C kA A& Ao Horp A pH 5.5 B R 2% vh
Vs figk ) R4 W T POD Al

1.2.3 #EIERFEMNE

1.2.3.1 AAMEASENE HEMEEAR
T R 2 DS G250 Ykl A 4R
My E B ERPRESE H . 784366 (DUS0O,
Beckman Instruments Inc. ) T #: A, 254k
1.2.3.2 POD FHME POD &Mk A Bi 4%
(1997) M J5 ¥ 7€ 2 mL W ¥ (20 mmol - L~
H,0,,20 mmol-L™" A ] & B, 0.1 mol - L'
Na,HPO,/NaH,PO,ZZ i pH 5.5) il A 20 plL
PP O, IS ETR 2T S so I 1 min J5 AT A,
4k,

1.2.3.3 SOD FHME SOD i % A & ik U
WG SRR 5 o #E 3 mL R (50 mmol - L7
Na, HPO,/NaH, PO, ZZ ¥ pH 7.8 1% 13 mmol -
L' L-#8 % 2,75 pmol-L~' NBT, 100 pmol - L'
EDTA, 2 pmol - L™ 4% # %) il A 80 pL i 5t
W, 7 25°C T 30 W HOYGAT T HESS 5 min J5 6 I
Ao, X B8 )2 N AF B = i 47 ( Van Rossun
et al. ,1997) ,

1.2.3.4 CAT FHMZE 4 50 nL ff£2 B
A 3 mL JZ i # (50 mmol-L " Na, HPO,/NaH, PO,
ZEP pH 7.8,20 m mol-L~""H,0,) H1,30°C F 2
BT min f5 0 8 KA, A8 AE o

1.2.3.5 REEEWE ¥ 1 mL MDA 2
A 3 mL27% (w/v) =M 1 mL 2% (w/
v) ARG L 22 B v, B KA 30 min JF R AT, il

532 nm 4G, LA 600 nm Kb W BE A N A
1E (Du and Bramlage,1992)
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= Wi ¥ I %2 (Bates et al. ,1973), FREL 0.5 g it
Fr WM RS 5 mL 3% (w/v) BHEOKBRIES ,
K 10 min, 2R & A 508, W 2 mL 4 B0
AMA 2 mL yKEEER I 2 mL {2 1 B = B, 76 3 K
H N 30 min IR R L0, WARMA 4 mL H
AR 30 s WE 20 5 E AR BORTE 520 nm 4k
AL .

1.3 HESH

fdi F SPSS13. 0 A5 4 X I 7 1) 5 A= 3 45 b 2
B o B o WA A i 5 T Al D E (AR P <
0.05 /K F | #4T One-Way ANOVA 434,

2 HREHH

2.1 AAMERSE

TE VBT B w3 | b 3 A s 4, T et
mE M E A RS LT, R PR 0.7059
mg/g FW [ F+ 2 J5 5% 1. 5340 mg/g FW, 45 5
EfE B ETH R (B 1,P <0.05), A dBnt
Frvoa] s v A A R A R R AN W] T G R e
R R = R R R — e K5 A5 7 W
ELERIEAR —F (K 1,P >0.05), 455K 0. 7869
mg/g FW K 0.7808 mg/g FW, i Jg A WA Tt &1,
EIHFRERBEFmBEHE (K 1,P>0.05), 7EH
I B 1) A [R) I 351 BT >R A e 98 it e 0 g e B
ZHAHEEEA S ERARENEZR (K 1,P>
0.05) . MAT¥VEE I 7E BB 2 5 O Ut e vt
AR FOR B, AN [A) Y 72 Al #5nT B A
AR IR A R A ) B BLE SRR



- 752 - W B #2243 Chinese Journal of Applied Entomology 50 &

1.80

o B ¢
1.60 | Galled leaves
_ o AL S
E 1.40 Ungalled leaves be
% 120 b
41 E b
mE ab a
W ab
#He 080 a
g
F & 060 [
=
£ 040 |
020
0.00 g . :
2011-5-7 2011-7-15 2011-9-20

H #1(4£- A -H) Data(year-month-day)

Bl hEASTHEAHFPARELEEESETN
Changes in total soluble protein content of galled and ungalled leaves
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Histograms with different letters indicate significant difference (P <0.05). The same below.
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Fig.2 Changes in POD activity of galled and ungalled leaves
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Fig.3 Changes in SOD activity of galled and ungalled leaves
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Fig.5 Changes in MDA content of galled and ungalled leaves

2.4 HEREE

HBE A JG BB A R R A A R e
FIF 30 10 00 7 45 SR 5 T AR AL, (H R —E TR S
W R (K 6,P <0.05), AT RERE N s 9 it
FP 2 5 3 b T Oy S S I A R LA A
o AL LAY AN (5] s 303 L 20 A DG s i
Z IR A A B F W 22 5% (81 6,P >0.05),
AT RE M 75— J7 THIIE S8 T 95F o xR K A i R 240 i
AN 2

3 it

AT TR BB B 3 A B B U 2 5 G g
R e AT R AR R DR R N
TR AR A TR bR AR I 45 R RS, BE R AR A R
HOBCEE B30 F BN A 3 AR 00 R O Y
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et al. ,2011) , 435 ¥ St 5 7 AR X IR o 32 ol 4t
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KW L B ( Moradi and Ismail, 2007 ; 25 & BY &5,
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1997 ; Matysik et al. , 2002) , ¥ i 35 K 5 5 % 1 5
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Fig.6 Changes in proline content of galled and ungalled leaves
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