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700ms &% A & BUHT/IHEY, F(1,15)=0.67, p=0.423,

WA KRS TN ZEAEH, F(1,15)=0.34, p=
0.567, fH MAAS [l =48 254 T 87 [H 85007 19 43 A LA K
225 PHIE (K AARE, T T T LB
[F(1,15)=4.83, p=0.044] 1%L X [F(1,15)=5.87, p=
0.029] AT IHRL N, 171 2 A 1P A5 28 T I A i X P
WA KB A HT H AU . 700~900ms V545 A& PLAA
i BT TH 22 5 M TR AL

(2) BT S T TMEAMENLE BT
WA T K b, 75 300~500ms, /10 %0 @ 3,
F(1,15)=43.67, p<0.001, H T ¥t i £ &0 B &,
F(1,15)=4.88, p=0.043, 5T L&A, $2H
TP T PR IHRN A & B RS . 7
500~700ms, Hr/IHAN W2 1Y), F(1,15)=22.50,
p<0.001, fHEA &I TP 0 ERLV[F(1,15)=2.659,
p=0.124] DL K Hr/IH A+ $6 =z o) 89 22 5 AE H
[F(1,15)=0.493, p=0.494]. 7£ 700~900ms, F1]%k
TOBH < T P < i X< A2 - A5 or B 28 HAE
F(8,120)=4.09, p=0.003, fij L300 /-4 H, mIk
TE W T30 2518 Fh I 0 T3 TH 22 53 78 31X — e [a] B
HBI L T A RIS, (BB BT 24 T AT IH
2 F B 2P, B IR 28 SURH AL IR R AR SR T
PIVEF T 55 T o

HRTEEIN T /K |, 300~500ms 357/ 1H 500
W2, F(1,15)=58.30, p<0.001, H#F/IHxTHAIZE
HAEMRE, F(1,15)=6.60, p=0.021, #—4r &
A, E SR T b Z5 7 B9 TH A5500E #80 e ki), (EL R B
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THLAAE T 8 TH RO ZE i /N F TP 4440 (A
4B). TE 500~700ms, &4 & B/ IHZN [F(1,15)=
1.26, p=0.279]. TR [F(1,15)=2.739, p=0.119]
Ph R/ TH A48 2z 18] 9 28 B5AE H[F(1,15)=0.670,
p=0.426]. TE 700~900ms, FA1E I T8/ IH> T x
fiki DX > A2 - A5 A B 52 AR, F(8,120)=4.14,

A

T4
b THL
RETAY "
I- 500-700ms
~ EEEEEER

0 200 400 600 800ms ~0.25 wV 025

p<0.001, ] BAAEN 3 B R W], FET TP A b A
FAAERTIHZE ST, MR T PEAPE i, T ZEM
A LA R AR DX iAo b o B 25 A TH 22 5
i, FERBCTIRAIET, BriH2E R B 732 S3CH
e, HiX—mfE B IHIE 1) ERP G HTR B £
AT

RIETF ' ‘
300-500ms

Spv
|- (SN

0 200 400 600 800ms —0.25 pV 0.25

S R A SR N T 7 A G B R i | W N o SRS A D a5

i bk, 5T, iS40
300~500ms, 700~900ms #IH 2= 5 # B A 7= A 5 ),
{HELI T 500~700ms BT IHAN, R Ik F g mi e A
AN T EREEEARTR], afs T4t iR Tix —
s Tv) B3 F I T3 IE 0, AR n T30 TH RGO 1
AR, HBER T8 X AT HE N . 52 A,
FHCFHLXF 300~500ms, 700~900ms FH [H 22 4=
AT, 300~500ms BT IHAUN AETE . En Tk
SEHERFE L T A, 700~900ms 7 1H 2 5 (1 48
AN KSR ], 7230 TACEH, STt
FEAET T PEAAM T AT H B0 5T 1H 25 538 B
MG . MAEGI TACE A, $2BCTHE T A8 IH 2
SR PG W E S L {H 500~700ms 5 [H RN 7F 2
PR %A e B AR 1k .

4 e

AR S 06 3 2o 7 G B 8 B R B T AR 5
KA TETE Y B 8048 A A g, s 4
TP X I 56 B BE (9 ERP 87 IH AR #5774 T AN )
HIsEI, FIH i 5 SR IOm TR AEXHFR¢E, JIF B
TR XA A PR A 55 v o 2 A [ A 2R
41 MHWRRICIZHwEE SRR IEXT IR

CAEA N FEICIZ ERP BFSTERIE ) T 7ETH
FLIX Y N400(300~500ms)Hr IH (5 s 18 % N

itz 69—~ 32 ERP A4 (Rugg el al., 1998;
Curran, 1999; Guillem, Bicu, & Debruille, 2001;
Henson & Rugg, 2003; Nessler, Mecklinger, & Pen-
ney, 2005; Boehm, Sommer, & Luescho, 2005), i
FATHY 2B 25 R R, G B P XS B oA e 6
PRILHI SR N40O ROV BeAT 7 A s i, T4 B+ 41
Wl R T RO, SRATEAT R B RAR A
R —2ny, B gt TP 5w B i N BRag AL,
{ER73 B 7 R 37 N ] S TRR VA S YA

DO R S TR VA 5 T e Wl < 9 o Lo S D R
W E R RUESE, AR R
Wr TR N4 | TR 4N E % (Mulligan, 1998; Schmitter-
Edgecombe, 1999), FRATAYLEEZE R M ERP L Ff
UGIESE TIX—BR . S HmSTHemLe, Bt
XN BRICAZ R BT R A . XTI I, ]
TE ZH G 4 T RN 14 7 A= 5T % 5 R AE &R
Gt Ta g, DTS 30E I SRR 1 I8 S50 ek D 5T
KRR GRIL TS, FEHFE, 2007b), TEASL L, 3K
il ERP AYLE RN X — B it T ik — 20y
WEHE . PET 5% fMRI fBF5E S IESE T N FRid /2
RN N400 iior Z [ &, R BAESUOMILSE
Erh, R R S EORE b, R S
N, X — i TR T A58 5 sh R0 i) (Buchner
& Wippich, 2000; Daselaar, Veltman, Rombouts,
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Raaijmakers, & Jonker, 2005), [RIF}, XEEFFT RN
FROCIC S RIERFE Z B R M T A 11
e o BRFRATAT LA R, a2 — XY N400
RN R I ARG, W RETR & P BRI g vh Y S B
BN AZ B TS, AR A R X VIR S A2 4500 5 Bk
J3 —¥# (Fleischman, Vaidya, & Lange, 1997). @4 5
TP R, RATEH, TERBT AT,
N400 [9#7IH 22 5 BRI A A AE, HEIFA AR
FETRRL X, T 78 3k B i dms DX, i) ifid, 7Ede
BCFIETE, AL IH2ZE SH R T, XWHRE
X — o TR B N BRac A2 RN 32 21 T 52, dnfE
FEAT AR LT R B . P, BUES5 IHRELS 5
XEHIBERAE R GE - A5, DN IR Bl — o 2
RIS R GET SRR R SO0 o TR TR R ER
Jiki DX AP A AR BT IH 22 57, FRATTICH B nT e S ik
T AT 55 R X ) B o AR, o AT
A T HAE 55 ZER A W e A s <+ %0 H
X5 &0 X 0 TAEIE 12 A 1R KL BE (Jiang, Haxby,
Martin, Ungerleider, & Parasuraman, 2000), 7] HEL
FriElAE L, 5 1H I R AT 0 T4 55 % 8 X T o
FHB BT /N2 DTGP A T Sk B T8 il DX 7 22
o XTI — RS, AT LU X R A R T AT
55 FEATARR A3 A I LIRSS, (BAEFRATTSE g, 2
55 VAT AR 0 RN e s, AT TEIE a3, 405
T TN B — 2 b i — 4 .

TE S50 v FR AT e 3 g A B AR T P X A
56 A5 P600(500~700ms )T IHZN B I E X FR
PERZ IR, B4R AS T AT P600 &N I A 7 A R
MR ECTPEHBEIR 73X —%00 . XFF P600 Hi IHAL
N5 N BRICAZ B B2 18 O R H T FfEfE BT 2
P, BTN SFEVFZ I ic e s T E A
1) W65 39138 TH 00 A 45 25 Bl Z Ak (Curran & Cleary,
2003; Herron, Henson, & Rugg, 2004; Itiera & Tav-
lorb, 2004). A A4 H X AR A] fEfe ik 14 il
12 %3 18] $2 1) 56 %) 95 4% ”(Van Petten, Kutas, &
Kluender, 1991), HWHA A XX —iiik, AR E
1A ASERAEE A SRR, Bemimid, A6
TE4% 77 [ () B fige 2 U 5L (A R B8 38 1Y [E142),
H At T B8 2 A AT B A 3K ] R B [ 2 R B T 2
HfE B OCEIRM, BahmmL). & FHRuES:
T 5 MZA K ERP RN A — 8 75 ZEHE U 0
(Paller, Kutas, & Mclsaac, 1995; Curran, 1999). £t
1S 58 B A R WX HEAT A B, P600 i IH
SO AR B, JF HABUET S 2 BRI TR

o TEFRATILE A IRATH P600 RN 5 ik e L1 2
W R, I e R BTG TR H, Hit
AN, 73X BLAENN T P600 %N 1] fE S5 M
JE— T B RN B A S A2 T, B AR 4
fidh 3k i v ) R SO T SRS T i e Y R SR
fiE, 34T R BT B R Bl PR T A
SO T — S F W, A R SCRAEAR 45 &) #53
B U SCRAE A UL B FRAAR, A=A T JC
R B2 T, Bl NERICZ ) —F R . Mg
it 55 & BT 0 X6 S A I X BR P 5 e i — 2P SE T
WG IZ g 5 4R U T2 (M A 78 & A E X FR i o
4.2 HMEICIZHRED SRR IE XS FR 1

SEURAE IR, Gnht TR B S A b I i
Ik B IC AR AR AS [] B (8] Bt A 3 A [R) 1) 52
M, BEE Xt N400 HrlHRON A & AEVER, (B
W P600 BriHAN; 52, ST W s
/D7 N400 BT HER, [HXF P600 3 1H R 35 A7 7= A
KRIIEH

PRI RO TACAI G F2 S, FAAEAEE P L
gy, T A SR BN PR R mE R
RN A (300~500ms) i ERP R4 ; 1117 J5 #2681
RS —SE A TR X IE. ERP R4, 5 M2 T4 %,
— B FR Z S TIX B H 8% h7 2 8% “P600 Hr IH 5%
Ji.”’(Curran & Cleary, 2003; Herron, Quayle, & Rugg,
2003; Itiera & Tavlorb, 2004),AH 3 i) ERP iff 57 2 HH
AENM 5N BICIZH ERP SN 0L, InEd]
HB = PLAE RIS 300~500ms 5 E 1397 IHS0 |, %F
TN TR AN, e i & —Fp 3 3l T X 4
(Rugg et al., 1998), HILFATIN N, FE5M AN
55 th AR I N40O 7 IHAUN A] BE S 1 Fak b i B
SR BGI R, © 5 AR 0 N BRICAZ BN A B AL
FEAE, BPE XS gmfh T4 BAT — & i< G ig ik, (HEg
BCP P2 B A — o BRI -

Oy — 5, FATE A PR T P600
BIHZLN, R 28 R AE 2T LU B 52 v 4R 45 1)
“Z2T5 P600 i/IH&UN "(Itiera & Tavlorb, 2004), E
£ 500~700ms [HI H 155 & (%) ERPs LA H 5k 1E
FE ], XA SAAE Sk B S RN X A o B 2, O Hx
B5CNE X I T 7K SR A R, HL A I Y ) Ak i
], LIEWFFEEUESE T P600 5 1H 22 52 o i Hi
B2 B —A Bk HEL A 16 (Fay, Isingrini, Ragot, &
Pouthas, 2005), ‘&[] 4% 5 5 N8R 1042 R 58
X 4h @ 3012 1 5Tk (Donaldson & Rugg, 1999), ifi
X — A d B BN T AR A e A B B ECT R A
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T EA T A, BEERSTRFT,
TR P600 HiIHZESFIHA T, X4
5 Curran(2004) il 52 45 R J& — 31 . 7 Curran
Q00H R, 2 B B S E AE R ThiE S A
P (BRTE T 46 41 ) N BOHE 43 B0 B2 458 (B0 4 A 1
P& N 22— R A0, TR 55 & R B[]
B AT — D WA 55, BRI 22 th iy 3 4>
AR, SRS AT RIS, R AR g6 rh k1l 0 gk
790 “HEE RSB =AW, g5 kB, 7E
TTHE THEAM T HA BE R N400 HrIHAYL,
BRI AE FVHE F W 2 Y, I X — RO 7E
P2 0B 25 . R, 7ERRD A E R AR
HERER P600 X IHZE S, X FHr it
(3R], X AR L A A T A R B R, (X —
B AETC TN FZ LA TR A TR, Al
DR AT TR T XA P600 HTIHAL N, {H
NS LA ) N400 5 TH 8O0 o HR 4R o3~ T AR 7R,
Hh 1200 55 v AT SRy 52 B A 32 A B R
B RGN D R G TR D, At
JZE e X ARG BT N T, 225 P e -
W52 Qe 2IA ERNEE, #1715
&, VIE K 9812 (Moscovitch, 1994; Buckner,
Koutstaal, Schacter, & Rosen, 2000), [, 2%
SRR, DUR0L = RE 08 N T =4 5 9 dm At 1)
58, (HAEGR A L FE b — A [RI B AT AT 55 23 BR
H bR A =R 8¢, D 115 B4 P9 st - -
5 R e Eic iy nl fgtk, ARG Ik T A S
TZIR I W IE B, 53022 9181247 M (lidaka et al.,
2000; Kensinger et al., 2003), HItxtn, FATEST
PO e e T R AT 7 N = B A S R
THEINMERR . It ERP 45 517 A8 12—
(1), MBI U T gt TR X — 25 e 424t T
2 A= 15 T ) BIE A

HORAEFE TR, P600 37 IHRUN %A &
BAE TS Z IR i B 2 ARk, DR R AT AT DA
PEBCT R AN B AL A P AR . 5 T,
TATH AT HER L, SRS TP, $FEE
THEXF FEIA LSt BT IH SO, s 22 S A2 AN R . %
T AT S BT P AR e e e AR B T
VP2 Sk, a4s Al EMe . RREMZ . Bk
%50 56 (Fernandes & Moscovitch, 2003; Fernandes,
Moscovitch, Ziegler, & Grady, 2005; Naveh-Benjamin,
Craik, Guez, & Kreuger, 2005), X E0Fo5 2, R g
28 B R L K S0 TR, fEAR PGSR, Ep

VB G I AR AR B AR D BN TR R, dn SRR
T AE AR R, TH IRBULE AT Z
9 T (Craik et al., 1996), ¥ il ¥4 (440 X 4545 23 9k
Wik, FH AN -1 5 R g A X PR R
HE—AEER R, RO SR, RS2 IR
Py, BV R KR A 1 e AT S5 A, HREUN
TR FF AR A 2B v, Wi AN S22 BN S
s, IEIRATEMFZE N ERP Ry dh B id1e
Xof 4 BT 4 EL A AR e Pk — 25 e R I T
26 PO TR RS, UESE T 4 A ol 4 B HE X Ak
A2 BT S 1 5 e 2 X R 1

J15h, FRATHE 700ms b & T HT IHIR 22 5% Y
XIS, RIIHRE A ERP e in) B8 0 £ 5 19 .
A BY RGN TE LA AT B 5T A & B (Curran, 1999;
RAE, 2005), XEEWFTRARIN N, XA 5 Z Hi
BT IHZN, 70 J& T8 [R] R A AR e R o FRATT 2 3,
FEPRASI GG, 20 -5 0 BT HE X3 A 350 %) 53 Tl
WARAERTFRYERY, JF HaxX ApeE X FRYE 5 Z BifEH 3
BN R B SR B AR X R PE SR AR 9, A ] 0 565 ]
ROAEXT AR AR A, BVSmiS TP T N
55 P9 700~900ms 7 1H 22 5, (EXFA1 kil 56 95 A 7
AR, TP TP P I 56 5 — B[] B2 1) 3 1H
2 S PR AR, (AN BT A 5 R IH 22
SR o ERARFRAT X I — B[] B AR Ak i O BEATL 1)
AKHT, (HEFERS TP S BT %4 T =
AT AR BAESS E, X E— 20 U0 T aht sl 2 L
THE X P B 8 i A e I 5 h e 2 m T & R
XERRME B RE M, I HL X Fh IR X FRE AR 2 A 55 TRl Y
E5.
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Abstract

Encoding and retrieval are two important phases of memory. Encoding produces memory engraved and re-

trieval reactivates previously encoded information. The approach to the relationship between encoding and re-

trieval is meaningful for the better understanding of the nature of memory. As for explicit memory, the relation

of encoding and retrieval has been investigated by many researchers who have found out that the performance of

a secondary task during encoding reduced the later memory performance, but the division of the attention in the
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same way during retrieval had virtually no effect on memory performance, which indicated an asymmetry be-
tween encoding and retrieval processes. With respect to implicit memory, an asymmetry was also found in one of
our previous studies (Meng & Guo, 2006), but the asymmetry is somewhat different from that in explicit mem-
ory, that is, the performance of a concurrent task during encoding had no effect on later task performance, but
interference during retrieval disrupted priming, and reduced task performance. In order to clarify the issues we
conducted an ERP experiment.

The experiment was conducted with 16 undergraduate students as subjects and Chinese characters as stim-
uli. The experiment adopted a study-to-test paradigm, in which participants performed a “shallow” (color) study
task or a “deep” (pleasant) study task, followed by either a lexical decision (implicit) test (section 1) or a recog-
nition (explicit) test (section 2). In interference task participants were asked to account the total number of “+”
in a regulated orientation which appeared with a word, and was performed concurrently with either the encoding
or the retrieval phase of the memory task for encoding interference condition or retrieval interference condition.
The results showed that: (1) the effects of interference to encoding in implicit memory test were different from
that to retrieval. Interference during encoding had virtually no effect on N400 or P600 old/new ERP components,
but interference during retrieval significantly reduced N400 old/new and P600 old/new components, which ab-
olished behavior priming. (2) The effects of interference to encoding on ERP components in explicit memory
test were different from that to retrieval. Interference during encoding had significant influence on later P600
old/new effect, but interference during retrieval did not produce such effect.

The results confirmed the finding of Meng & Guo (2006), that is, interference during encoding had effect
on explicit memory, but left implicit memory intact. Interference during retrieval affected implicit memory, but
had little effect on explicit memory. So the relationship between encoding and retrieval was different between
implicit and explicit memory, thus providing further evidence on the dissociation between implicit and explicit

memory.
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