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Abstract; [ Objective ] to illustrate the nutrition relationship of free amino acids in aphid Schlechtendalia chinensis,
horn gall and host plant Rhus chinensis during their cooperative growth. [ Method ] The contents of free amino acids
in aphid, horn gall, leaf with gall, leaf without gall and CK (leaf on the tree without aphid) were detected by auto-
matic amino acid analyzer Biochrom30 + | and the total amount of free amino acids ( FAA) , the content of essential
amino acids (EAA) , the ratio of EAA/TAA and several free amino acids in the early, middle and later stages of
gall growth were analyzed by variance analysis. [ Result] All samples in different stages contained the same compo-
nents, including 32 free amino acids (17 protein amino acids and 15 non-protein amino acids) and 2 other compo-

nents (no ammonia). The concentration of free amino acids (FAA) from big to small was aphid (5.569) > horn
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gall (2.122) > leaf with gall (0.560) > leaf not gall (0.537) >CK ( —0.114). The amount of EAA in aphids
increased gradually with the generation increasing. The variation range of EAA/TAA from big to small was CK
(1.73% ) > leaf with gall (0.52% ) = leaf without gall (0.52% ) >horn gall (0.43% ) > aphid (0.02% ). And
the EAA/TAA of aphids was stable at 27.91 + 0.01%.
variation range of EAA/TAA in the tree significantly.

It indicated that the parasitation of aphid may decrease the
The contents of arginine and phenylalanine in aphids in-
creased by 2. 93 times during the growth of horn gall, and the content of proline in plant tissues also increased, and
its increasing range from big to small was horn gall (0.028) > leaf with gall (0.003) > leaf without gall ( —0.001)
>CK ( -0.018).

chinensis, but increase the concentrations of free amino acids. The increasing trend of total free amino acids in R.

[ Conclusion ] The aphid parasitation cannot change the amino acid components in leaves of R.

chinensis is almost consistent with the increasing trend of the aphid individual number and horn gall volume during

the gall growth process and that may reflect the balance between the aphid feeding and plant defense.
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Table 1 Horn gall collection date and aphid sample characteristics
SRR RERCH 1) ffikd At S g4t PSR

Gall growth stage Collection date Gall size /em® Generation Aphid characteristic Aphidnumber iype of aphid/%
Wi Early stagd 07 -09 0.69+0.30 f Te T M — £t T 18.00 £2.16 f 100
07 =27 1.06 +0.30 e T HE—AC T R 94.00+4.97 e =95
rhif] Middle stage 08 -18 2.47£0.11d Toi T AR To IR 568.33 £27.21 d =80
09 -14 15.38£0.99 ¢ TCH T HE— AR Jo R 7 668.33 £387.63 ¢ =95
JE 1 Late stage 09 -29 53.68 +5.81 ab A5 T M (BTHF) A e 12973.67 £210.37 b =80
10 -11 57.07 £3.26 ab 75 T M (B3TIF) i s 19372.67 £325.43 a =95

I A SO T ST — (G T — PR BT CBKEEE) 25 ©), B0l T 7 B T 18 04 2 o 500, A
PR T AT 38 173877 40N S e R U REA ] 10 2% 5 8 3 31 R I 7 5% 3 (P <0.05)

Note ; The life cycle of S. chinensis include fundatrix, first generation of wingless fundatrigenia, second generation of wingless fundatrigenia, and alate

fundatrigenia (autumnmigrant aphid). The fundatrix and fundatrigenia grow and reproduce in closed gall, and its individual may increased to thousands.

Note: lower-case letters represent significant difference among different samples ( vertical comparison) . The different letter in the same column means sig-

nificant difference (P <0.05).
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Table 2 Total content of free amino acids in different samples

AR M Total content of free amino acids/%

> lll
) Y1 Early stage

it Middle stage J5i I Late stage

Catego
8o 07 -09 07 -27

08 - 18

09 -14 09 -29 10 -11

2.895 +0.001 {B
2.139 +0.001 fE
2.985 +£0.001 fA
2.787 +£0.002 {D

F5F S. chinensis
A% Horn gall

A5 Leaf with gall
JofEM Leaf without gall

2.904 £0.002 eC 4.796 £0.002 dA 5.874 +0.002 cA 6.344 +0.004 bA
2.373 £0.001 eE 3.098 £0.001 dC
3.280 +£0.002 cA 3.230 £0.001 dB
2.916 £0.002 eB 2.928 +0.001 dE 2.984 +0.003 ¢D 3.223 +0.003 bD
CK 2.836 +0.002 bC 2.877 £0.002 aD 2.960 +0.002 cD

8.464 £0.005 aA
4.261 +0.003 bB
3.545 +£0.000 aC
3.324 £0.001 aD
2.722 +0.002 {E

3.512 £0.003 cB 4.478 +£0.002 aB
3.063 £0.001 eC 3.335 +0.002 bC

2.605 +£0.002 fE  2.762 +0.002 eE

H:F 17N

3R R R 25 B (B U (P <0.05) , [6]— 3 RS PR R #R 22 57 B 3% (A0 L) (P <0.05) , FIA].

Note: Different lower-case letter at the same lines means significant difference ( horizontal comparison) (P <0.05) ; Different capital letter means

significant difference (vertical comparison) (P <0.05) .
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Table 3 10 essential amino acid content of insects in different samples

SRR REYIHR (K 3) .

sl

Category

10 Fh | b2 28 1% 5L B Total content of 10 essential amino acids/ %

Y1 Early stage

il Middle stage

JE i Late stage

07 -09

07 -27

08 - 18

09 -

09 -29

10 -11

a5t S. chinensis
4% Horn gall

A5 Leaf with gall
Jof%M Leaf without gall

1.027 +£0.000 {B
0.759 +0.000 {E
1.058 +0.000 fA
0.989 +0.001 fD

1.030 +£0.000 eC
0.842 +0.001 eE
1.162 £0.000 cA
1.033 £0.001 eB

1.701 £0.001 dA
1.098 +0.000 dC
1.145 £0.001 dB
1.038 £0.000 dE
1.049 +£0.000 aD

2.080 +£0.000 cA
1.245 +£0.001 ¢B
1.086 +0.000 eC
1.058 £0.001 c¢D
0.923 +0.001 fE

2.248 +0.001 bA
1.588 £0.001 aB
1.182 +0.004 bC
1.142 +0.001 bD
0.961 £0.001 eE

3.001 £0.002 aA
1.510 £0.001 bB
1.259 £0.001 aC
1.184 £0.001 aD
0.976 £0.000 dE

CK 1.006 £0.001 ¢C 1.020 £0.000 bD
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—— gk = fafk A —— CK
S. chinensis Horn gall Leaf with Leaf without
gall gall

T ERSS R B R A B H(EAA/TAA)

Fig. 1  The ratio of essential amino acid content and the total content
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Table 4 The content of several free amino acids in different samples

WEES TR &+ The content of several free amino acids/%

25| Category Y1 Early stage

Frf Middle stage JE3 Late stage

07 -09 07 -27 08 -18 09 -14 09 -29 10 -11
faft KRR Arg 0.120 +0.000f 0.121 +0.000e 0.199 +0.000d 0.243 £0.001c ~ 0.263 +0.001b  0.351 £0.00la
S. chinensis RNETR Phe 0.114 £0.000ef 0. 114 +0.000ef 0. 189 +0.000d 0.231 £0.001c  0.250 +0.000b  0.334 +0.001a
fA£i% Horn gall 0.027 £0.001fD  0.030 £0.00leD  0.038 £0.001dB  0.044 +0.001cA 0.056 +0.001aA 0.055 £0.000bA

(50 Leaf with gall
AT Lealvith gl
JofEM: Leaf without gall

0.038 £0.001efA  0.041 +0.001bcdA 0.041 +£0.001bedA 0.038 +0.001efBC 0.044 £0.001aB  0.041 +0.001bcdB
0.035 +0.001efBC 0.037 £0.001bedBCO. 037 +£0.001cdCD 0.038 +0.001bBC 0.042 +0.001aC  0.034 +0.001efC

CK 0.036 +0.001beBC 0.036 £0.001beBC 0.037 +£0.001aCD  0.033 £0.001leD  0.035 +0.001dcD 0. 018 +0.001fD
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