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Gene flow 1315 B HAEA: W2 AL 5t a8 X
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E: S gene flow IRTREME L7 FIHEAL Y5 (H T O BREE A= 42 22 STk b WL RL2 AR o AERI 319 gene flow
TE IR F T AT T F XTIl R ) 5 AT 36 5 R T B0 8 5L B TP B DR A ) R ) DR A2 Je e B DR/ ) 7 A R
TN 2 P, 5 S D BE gene flow 2 2E i K H AT REAR R Y T 7 A A5 AL B2 MR 2 20 W BRI A1 ) 22 i FIBIE 5 £
N, 82RO gene flow XA ARIELEF EAB O E S HIE, gene flow [ SCORTE AT [ 25 F SCHR TR}
AR+ Z2 TP B RRAS | 3 LA [ ) Bl RROAS IR 3N [] EL DN 28 AT 22 57, 25 5 25 B0 A W) 22 4 ) AL ) B A FIE 5 3 AN
WrEHR L. AN gene flow RS B RZEST T BB, I X055 AN R 30 gene flow AT A [ A AN A 7S G088 18 1
B4 7 S SRR A T T A . B U SE R A R gene flow 78 SR P A 98— AR, 33Xt B 4230 B MR A5 2 AN ik Ak
W AR R AT R gene flow FJRURE o T 0He , 0 56 PR 0 Jple ik DR ik 368 D A O O PR I3 26 W 22 AP L RIS A 2 D
AR W2 WF 5 7 T BRI RN B AT T e .

R SN R A BRI BERIRAL s R Ry

Tracking Chinese terminology of gene flow. its implications
in biosafety and evolutionary research

Xiao YANG, Bao-rong LU"
Ministry of Education Key Laboratory for Biodiversity Science and Ecological Engineering, Fudan University, Shanghai, 200433, China

Abstract: As an important term used in population genetics and evolutionary biology, gene flow often appears in literature and docu-
ments. This term was originally translated as " Jiyinliu" in Chinese for that purpose. The extensive cultivation of genetically engineered
(GE) crops in the world has largely promoted the use of this term because of the worldwide concerns over the potential ecological
impacts caused by transgene escape via gene flow. Consequently, a dozen of Chinese versions of the same English term have been
translated and used by scientists from different disciplines. These Chinese terms include " Jiyinpiaoyi" , " Jiyinliudong" , " Jiyinpia-
oliu" , " Jiyinpiaoshi" , " Jiyinpiaobian" , and " Jiyinkuosan" that represent slightly different forms and meanings in Chinese. These
terms are frequently used in different scientific or policy documents relating to environmental biosafety of GE crops, which has
caused considerable confusion to understand the environmental biosafety issues caused by gene flow, both among scientists and the
public. In this paper, we review the concept of the term gene flow in the sense of population genetics and evolutionary biology, and
track the interpretation of this term both in old English and Chinese literatures. We particularly traced the changes of different Chi-
nese translation of gene flow in published literatures for the last half century when the term was first introduced to China. Based on
our historian’s work and the original definition of the term, we suggest retaining the original translation of gene flow as " Jiyinliu"
that reflects the closest meaning of the English term both for biosafety issues and population/evolutionary biology. We also discussed
the concept of gene flow in terms of environmental biosafety assessment and population/evolutionary studies.
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Wik 45 : Gene flow UK HAE A= 992 4 FHE LB FE i) 7 <75 -

SR 1R 1 A RO e 5 DN A= ) 2 4 Tm) R A R
K, 1K T — St 0 ) P R D A 0 22 4 )
FUAHE . TERZ IR W) A ) Rl 5 KL DA Bt
4 gene flow Pk Kz Ok 1 ¥ 78 A 255 W) 2 42 BR
B RO RN 32 A ) 2 — o 4% A DG 45 B
PRI TAE RS 2 5 DRV P R A T ot A A 7 R B B8 R il
Z R E AR R AP R R IR 20Kt gene flow
R TR AE ) PR 58 A2 W) 22 42 5 WA by b Z500F A Y —
W BN, BUE gene flow MO 5G4
RS AT I AR

FKEXS gene flow 4T T RS AYRHABFFE, T 4R
13 T2 EE PR BRI R T2 A
WA ) gene flow Y H SCEIPEAR TR, 40 & Rl (O
7,1999) JENAR S (£, 1987) (EEDERS (il
HIHIAE 2005 ) (BEPRER (B R VLA, 2001 ) (LD 3
B H2£,2012) EERUBR (H W Ok, 1985) (st
BER (B 20 ) A E 22 AL, 1984 ) Bk [A] 3k 6 A1 L PR 4™
B ECE 45,2000 ) 45, A7 — S8 B4 BE PR AR
TRZE 5 5 HoAth 1) % b A o 2 38 A& TR ( genetic
drift) P2 AR o IXLEAR[R Y gene flow o SCHIFE IR
ARG NATTRE BRI A W) 22 4 ) R0 A SRRt R 52 R
TAEREIC, Bk, B SEXT gene flow FYHE S
KPR D s R LA S S HE 2 AV TAR AT 5
Rl R EA Y B SRS T AT A G AT, IR
LAt - XT gene flow 33X — AT ) F SCBHPE AT 72 1E
ATGE—FIHLAE , 32X LA gene flow (9} 5 SCAAT
HEE Y,
1 Gene flow BI#EE K H AR

Gene flow JZAHEMA I3 15 7 A EAL A= )2 v i L
AR TE . #2 18 Slatkin (1985) 52 3, gene flow J&
168 FHEEE NN — DT EERS 3 21 55 — A Fh R T A
ML FR” ( Gene flow is a collective term that in-
dicates all mechanisms resulting in the movement of
genes from one population to another), i# % gene
flow %A= T b N A A [R]REAR 2Z 18], (EAE A [5] 1 49 ol
ZIW AT KA gene flow BT, Mkt
FH) K E, gene flow 1 FE vertical gene flow
( VGF) 1 horizontal gene flow, J& 3 & #FR >~ FL R 7K
SE447% (horizontal gene transfer, HGT) |, #5 K 1Y 2
e R 75 Al R AR ARG O RARIE Wy Fh 22 18], 4
A W) 22 18] 5 AR W) 5 AR W) Z [] (( Thomson,
2001) . HGT BARTEEYAHUARSEL A —E 1Y

B ARSI Y A O R, I IANTE A
SCRHE TS Bl A 38 A% IR AL A )22 K A0 An-
derson (1949 ) Baker (1951 ) FiI Slatkin (1985 ) %% fif
BRI gene flow #{JETE VOF, MG EFRAHOR
1) E 22 5145 (2004 ) 1Y 5E X, gene flow Y ERf B
PR FEDRIA , 48 12 1h T 32 e sl B T 5 350
PR DA —A~ BT ) ) — DRI I, T A %
BERE A T i S5 6 BE PRI R A= AR A R R4 (hep : //
www. cnctst. gov. cn/) o I B 5L K AN M AY, Bl 2
AR AR Z [ AR AT DL A AR B SR . TR
T LA AELERFAR LA B AR KT 0 Aol o L
ZBIFZIE, AR — DR 2 55— DA
I, BRI AT B — N HEIAR 1 B 1 BE PR B8 i A
AR S BORT AR 1) o DR AT 3 R PR AR5 o4 7 A A
PN

HRAEEA T A [], o] LR BE R 3 20 541
AL R (seed-mediated gene flow) |8 7 ZHE A4
289 % B i ( reproductive-propagule-mediated gene
flow) 126 4 /- 5 19 & K i ( pollen-mediated gene
flow) (Lu,2008 ) . Hy - 4EH3 AT 10 56 PR 3 o 3 ok
AVEZAZ T A e R 110 DRGSR AR 11
PR PEAR R B BT, DRI X Ay A e 1 5 R i S
R 3B A% A AL RORE T THT ) BIF5E R 3 22 (Arnold
et al. ,1991; Levin & Kerster,1974) , A F 54
BN T EE R UL . 75 5L K A= W) &2 A i
FEH, 4 BN G B AN ], 30 AT Lok e DR i 40 S ok 3
Ve it b Z [A] 4 5 Rt ( crop-to-crop gene flow ) (£
Yy B 1) [ A 2 R A 19 35 PRI ( crop-to-weed
gene flow ) FIAEY) it il 1) B A1 30T 25 Fof A4 14 5 A
( crop-to-wild gene flow) (Lu, 2008; Lu & Yang,
2009) o XTI PRI A W22 4 0 VAR AT S 1T
5 o AN R 2B [ 5 PR > 1 AR A TR AL fe R A —
Ko DRI, H % 58 A 30 58 AR ) 22 4 ) 7k 92 1 LA
K NEY—VED AR —5T A= 3 25 P PR A A 5
TEABRYE N 52 30 K B B AT R4S 1 R 10 i
R38R TR 22 B R It ) A A8 S H Bl s ) (AR
7)) A o] (BEES) ASAL AR . X BB R 45 R X T
W R 5 5 5 DR b 3t 38 ) B 2 T G M S B TR TE
ARSI B B L

2 Gene flow 89388
Gene flow HE& 1 7= A= 5 FER AL 24 B9 A= N
KBS, WAL S R AR LA EENEZ
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H22 4%

— o %M Hardy-Weinberg - & H R : Xf T —4>
A K LB RIS TE 8 B A, e PR 23 R S5 [R] 7 At
HRIE WA 7% (mutation ) | 3T F% (migration ) | & £
(selection ) FlEE A5 I A% 1Y 52 W) T K DR IFANAZ 38
TR gene flow [R[R] SCin] 1T 8 S SRR 0] 77 A=
FENBGRE Y)Y 584, 7E 20 404, £ CHEA
it A% RN HE A 1Y 2 VE — (T migration 5 gene mi-
gration X 3 K 22 1] 38% 1% ) Jot 9 28 4. Haldane
(1927 ) f5e A8 25 A v 42 30 SN BE AR P BE B
FIERL Z 0] AR VA5G 22 48 10 WUR AR b g —
AL B TR Tk B A A A 1 At o7 A5
MIERS 2, WIEEFS A I DL BH AR e B AE X Tz o
AR R . Wright (1931) d /e H AR iie
TG (P RS INEEAR B U e il T
WURE R 2538 B FE AL 3h ) RS Z [ ) R, 48
HAERE W] LAAE — B B L HRIH /N AR 1) 30 A 1 AR
BV . Jiob, A LA P 25 2K Mayr (1942) 41
AR AR 2 TR) 2 52 1 38 P O HOA S 8 (5
gene flow ) 7ELRIF ] — P R AS Rl BEAAR 22 [] 38 4% Rl
B[R] 5P (homogeneity ) 77 TS 5 B AT I
Gene flow 7EFFA 5L 1% 27 b (9 45 FH AT LA 36 ) 5
20 {42 40 4E A%, i 4, Epling (1947 ) 1 Baker
(1951) 43 HFEHZAE IR T gene flow 75 H A ¥
P VR R, TA R 35 DR A B4R () % 3 1) 7K - =
PR Z 0] 1 o A AR B S /I, BEAAR T B ALY 25
A 2, MBER A1 Y gene flow H A= B 8 ol
b PR 25 57 B BR ], 25 SO [ A AR 22 ] Pl
7 J R Y A S A 1 A A BB A AR T
A . B YRR B AL 22K gene flow Fil
RAR B PO — B AR Y T 2 AR
753K, MR st &9 B i AR AT g B0 P i1k
M AR AR B Ak friz , T gene flow FEAF ST HFA
A AP A EEE R L, BT 20 fhad
1,83k /R 30 3 SCHR PR R A ST AL I AL 0, SR
PRI (4 1 FHT 2 6 0 8l 1) 43 A 3 FRL P A2 388 0 1) 3 o
PEAR S, M1 2438 5 FE T2 (introgression ) Ay 3 $E 4
FAs 52 2 T E Al ( Anderson, 1949; Stebbins,
1950) . #7120 BN AR F 2R R,
FE A A (] 7 R i R LU AR 2 2R 2, B
(] A 5L 22 (] — A ol 1 S ) R A 22 ) 1 266 AL 3t
iR LRI K (Levin & Kerster,1974) . & /T
Fric BB &R Z R B s AR 22 O B R 5

AeAE—WB W A A K R A T B S UL AR
AT TR, Ok 82 i T 58 R B, V8 2 4k 55
Vb p LA a] LLE 5o 48 8 A S 0 ik R 5 % 3] B
ARG, 3 1 AR SRS R (Ellstrand,
2003 ; Ellstrand et al. ,1999) ,

e PRI ) MEE A A e ] e B o BT 20 122 50
AEAOR, (Bt 27 24 1)) (b ERL 24 B G 1% 1 R 22 B
41 %, 1958) Hf gene flow B g B i, T
1966 4F( et & 22 10 ) (P E BB 3 AR
#1A)%,1966) F1 1979 4E(GafL2winl i) (&2 B 7,
1979) 3% gene flow BHIEAHEKE), DA% T 20 fif
22 80 AR M Z 5 W R 2L RS gene flow B
NFERG BN, BN, 1984 4F H R G (G845 2 L)

it AR B TR A AR /N 22 5, b b BE Y
A8 RECH AT 51 B 2 i A X R PR
FEDRI 3 5T B8 TR ) (4 42 ) I E A, 1984)
1987 4F Hi WA CBARIE 1527 ) ikt gene flow BNy
BLAE) , IF-95 ) migration 5 gene flow JEHEA Y
AR RN 53— DR, IF 5 BRI B 7 % HE AR
HAZHC Y —Fh 3k A (55, 1987) o 20 4D
90 FARLUGE ,IF Z it A= 5 LAY F 07
THT A 2R 5 525 2 1 S0 gene flow HBT B0
FER, an e 2E) ( EEAE, 1999) (b A= 9)
=) (URARAE,2008) (43 FAE387%) (K450 ,2009) |
(B A7) ORI, 2000 ) F¢ 7 AP Rl e AR D)
=) (Silvertown & Charlesworth ,2003 ) 25, B 31| 7% 5t
R 4 Il 3 Y, R AME R BRI 5T A
SR TR gene flow ARG Z R BN

BAEE A5 % T, gene flow 152 7EMLE
AN[] B RL A U A B2 B T, A AR A A B
BHEF BHRHE 7 R AR TR
W55 FHEYF U R EY &A%, NIEE gene
flow BPERUA AL 23 38 1805 AR FEAEWT T AR 73
5 TP AL A V) 3 Y PR 2 5 e R A 1
M HAEFATRI A BB AR E AL, 245 RERA
R AN OB R M IR VE | 52 B A 1 3 K AL
o BT OB 2P SR X gene flow (1Y
JAR , [) A5/ AR A i Bz 3 A 5t A% 2 N Rk 2R )
A2 RH gene flow YRR, 287 B WU T 2k
PR VE R gene flow (48—

3 EEREEMZEMBENFARFHEN
S DR R AR A 3 9 2R DAL AE AR B
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JTZAAE E AR R g B ) 22—
HEAHYIRER Z M BA — RGO R, 34 TAH
[F] {3t B 5 TR) - AEFAE I B AR B E S, JE DR A
AIREARCA: ke —Fh AR R A . Bl B B AR
R ISR, L [ S A PR VE 0 77 £ ) 5 DR
SEECH LR L PR 2 , AT R 52 ) A
(RN Ly 5 5 BEDRVE) it Ao 1o S A 30 5 D % [] e 2
FREA 7 AR 1 e PR3 ) 25 0 B B B A A )
W, et B 2= /0 48 Fak B EW T ie 5 H
HY A SR AR B RO, ELA TR W R 4 1, 12 A
FEAEYIRE 5 B AR T S b R A R AR T S8 7 A ik
K3 ( Ellstrand , 2003 ; Ellstrand et al. ,1999) , iX £k
VEVIAL A5 I HTE 28 SRS AR Y 2 L DR =i R EL

A BRI E Y 5 5 Az 3 2 A 2z (] Y 5 R
BE&AE 3 AR A AELE 74T (Ellstrand et al. ,1999) ,
RISEAS 22 B S R s i), o B VR WA B 1 ik PR
0 AT BE XS B A S 2 b ) A0 2R — g S, BT
I AR IR AG M 1) 2 L PR AT R LU R 20t 5 A% 1
i %) 5 DAL LA B iR ) AR R PR P A, 3t 3 B A 0
2 ik N L S s A AL S gE SR li2 < ik it AN U BT
B BE NI HE ARV AE I AR AR XU o e SE DR 1)
PRI P AR A s B OR T 2 A . (1)
VEY) 5 B A A0 25 o ] ik PR AR 1) /N e 1 T 32
SRR A W 2 R PR S ), 0 S 28 R Ay it
TR LE R AR A B DL R A6 by E—2 K 22 8] 1) A6 8
G, A2 BN BE S5 1 52, G AR 4 fi—2 1k 22 ]
s Al RS X RN O 1) iR 5 5 A5 R
JE B RIS AE AN [ 9 b 22 ] 22 5 858 K (Rong et
al. ,2010) %% PRIk a0 (9 M58 15 , T BT A 114 XU
W PRI, BRI AR R 2 [ R AT A
VNI EE NG . (2) FIk R OB B A 1 4
PR Y18 G B2, bR A T s 1), X R TF
Yl BEPR AR SR e B O TS PR 2R A R DRk BB
AT AT T B2, FE IO T A A i
TR PR R A R 1 3 5 8 00wy A A 5 PR B HOAH
R PR E 2 0T 5 A A4S o ) 228 A A3 R IR
J& (Meirmans et al. ,2008) , X $b75 ff 54 Fe ] )k
I AT BE 7 A AN AT SR A A 2R e AR AR AL

It B PRI KT T A4 B0 ol A A2 1) 35 TR 280 2 3
FE3 AT, (1) Qi JE DR A sl 5 B AR 35, n
PP A B R EDEA ROR PR YUK DR B

LR B0 45 IR 0 VBt R DR W 7 B A B 5 P A A
Hh R HIOT [ TR, 30K S BOE AR 1L 2 R
TRV FREAR o T SRSk [ B 2 DRIV A g e R A4 %
B BB RN A P A PTGl B e (B
T N AR ) B A S8 JE AR, IR 43X 26 e A Je AROREAS
SRR AR ST R R REAAC T B S0, DT 7 A i 1 ) gt
f& RIEAE A ( genetic assimilation ) , {8 B Az 3 2% b
REURA L ZREE RIS B 1, 22 S BB A I G f
JRITSHEAR R K 4 R T B B BRI B AR
PEOLH, Y RO B AR I e R AR S AT g 7= A e %
PESBRZLL (selective sweep) , fifi 5% 3 K] K HA i J]
1 DA A5 PR 2 PR R, DT 3 35t % 24
YT B (Smith & Haigh,1974) o 5340, A A K1k
PROL S i T R — Bk 3% B AR W) 9 2 R g BT A i
GRRPREAAR , DA T BE R X S e A B A AR A
A T T 5 X PR 19345 1 BB 7 A= 7 35 4 E ) FI
NAZRE T, 3 T 1 ORI OB AR A 1l 2 B () 0 0, i
N—E WS G 5 (Ellstrand et al. ,1999; Wolf et
al. ,2001) o 4R, FEINEE Rk B ik i B PR 3k ik
A1 RN E 4 3 b B e ) 5 DAL ) A R U 3, A
Jiti FHBR 501 %) B 5 T 3 St o R ) ) A 5 DR A
PR IR Y H(Hall er al. ,2000) , %% Bl S50 2 Fil
IR0 7 A TP AR P B e S 2 AR 17
i it — LR ARG FE . (2) InoRE%
FEPRAE RIS G BE 2 3 IR 2 e IR AT R R AR B A=
TSR A A e T, [Nl VR 5 B A i %
TR A% TR] 9 25 PR3 7™ A= 1 8t % T8 K800 ( demo-
graphic swamping ) , e 25 BB Az 3T 2% b A 1A 2
/N FE K 4 (Levin et al., 1996; Wolf et al.
2001) o (3) UNSRH LR PR AR RATAT 3 5 B2 A2, 0
A2 NEEA 1Y SR 78 5 T T B A 0T 2 i ) 4k
G IR R A NS TR A il Wa broS A

T BRI R B TR 5 B A i G 2 4]
S A RE PRI Y 3 o M BT R R 1 2 5 4
Y 55 B A A0 2 Ao ) DR AR 2 A8 AL PR i L 2 7R AR K
PR b AR B A T G PR AR ) e R] 2 R e PR A48
.25 i Tt A% () Ak T NI 38 9] B 55 500 5 Wikl
BY AL AR AR VE T, AT 2 — RN A
A o DRI, 56 R G A BT 90 R 3L i A A AR AR 11 3
e CRESIR AL Th BT B

G BEDR AR G 1Y PR 05 2 W A i o Sy i — 2D
PRER L DR 7E A 2 T 4 1 R 36 17 3 4 40 £ A
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H22 4%

TR X, RIS — D EEHES) ), 38
AR AC T B B DR U 23 X BEAR Ak AR 2 Rk
W7o (1) J PRI X AR CRE DI /NEAA) 1) 35 4% 45
PR35 A% Z2 A K P 7 A S 35 DR gt o A i
AR F 5 ) 2 2 B T R 190 DR /N B R il 42 52 1)
PRI e, — 7 1T, FE DRI AT DA BHL Lk /N R ) S
SRR A 32 7% 1B (inbreeding depression ) , F-4%
TH IR G S 7 A RO R 545 Z AR VK RO RR A,
/NEEARAR KA R 6 52 R ( Simberloff, 1988 ) 5 5
—J5 T, PRt AT DA 2ok 35t 4% [] 1k B X S 4 1
I 63 58 A2 007 e A )8 A 295 4 R 35t A% 22 K
P, 0/ INEE A 1 AR A R A 3 R S 2 Y S B
K] Fe S EUMNA K 45 (Levin et al. ,1996; Rhymer
& Simberloff,1996) . V72 B = 3T 2 il BEAR AR X R
IR ENTRAC S PRI i3 RPN = IR (7B oS
A XF Bk Hh A 7% B B AR S AR B S 0 s 2
FEPE R I L 7= HE AT ARE R s ), T 2 kA A
Y W B RO AT ST o (2) BRI A B 1Y
TGN . FRRE 2 TA) Y R AR 4 A2 AT RE 7 AR T 1Y A5 Ar
SR sl RE R HE A S ST st A% A8 S5 T ARG SR 1A
X PRI R ) B BR R Y 3 W BE T o AN, 7E—4FE AR
0] H 2% Helianthus annuus L. 5 R 5} ] H 2% H. petio-
lari Nutt. 2 [8) 45 %5 1 56 PRI R R SR 24 22 fig 7 A &
/b 3 FhZ3Z W Fh ( Lexer et al. ,2003) , iX BoZ=25 Y fh
A H A X AN [F] A= 555 00 3 P, R AR DGR i £
PR A (quantitative trait loci, QTL) 3#7 ],
X A I P FROSUTE A R TE A A A v 1% 5 ]
HAMF F ( complementary gene action ) i i{ ( Riese-
berg et al. ,2003) . (3) & [F i 75 9 Fb ol 14 2 1]
P M o & PRI AT DATE ) o sl R AR 22 ) 4% 32
FLAT RS N B ) R s B A G, an—4F A= )
H 2845 | A 3 [ 18 o 5% 30 M 2R S 3 IXC 328 ¥ 3k )37
WMl I B B O AR P, S /N AE 28 H. debilis ssp.
cucumerifolius ( Torrey & A. Gray) Heiser {4 15
JHE PRIAE T A% 368 1 IO P P R RS 381 1 DG S P 12 A A
JH(Kim & Rieseberg,1999) . #)#p FIEEA 2 8] 18 o
FEPRIL P A 5 A% 38 110 3 L3 W PR RS A AT ARG
SR A3 PR R AV O, T EL AT DA SR G U
KBy 5Kk F1 A 4R BE J1 ((Arnold, 2004 ; Simberloff,
1988) . (4) BEPR A T W AFF A4 2 1] (14 B 15 B A, 411
TR AL BRI B, Y S LEFEARTE A SR 5518
T A 0 M R R AR A 55 1 TR, >R 5 A

AR 35 DR AT 2 BHL 1 365 7 P B 1 BT 3 A AR AR 23
PRI o 2 DR AR X e A A A ] 2 22
W DR L -5 b R A Bl R ) e e 4 O A
PR, 2 DRI X A 1A ) 1] J5 A6 £ ] (homogenizing
force) KT He A HI I, HEAR 23 (0 A FE i 72
W22 FIHI ] (Mayr, 1942) o (5) & K i 5 B8O Y
ARG YIRAIE L, WTE I FNIE I ( peripat-
ric speciation ) s A H1 , JE DRI BT A 57 A9/ N4 AT LA
3 5 18 5 A AR 5 e A AT ) A 95 PRk g
WIFIE OB %k (Slatkin, 1987)

3 LT, e DR AT R L g AR 0 A 2
Perb A HE B S AR AR A% R R AL B9 AR ST 52
BRI LU E ] TR S IR A ) 2 2 i PPN, B
AHEERINIE L,

5% S0k
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