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8 F. LT EMARH R TAD 8 5 Ao R O AMREAA , BRUTCR A A IR T AT 8 5 AR A L
G5 RIS BE | K FVRLAR P A B 52 0 | O S N7 o A5ORR 0 9 A BRIV I R A AR R . 25 SRR T 3 ok X
6-BA .2,4-D I IAA AT IEAS /AT, et < 74D 8 55" IR IR 75 3 e I R 415 . 6-BA 1.0 mg - L'+2,4-D
0.3 mg - L'+ IAA 0.4 mg - L' KR53 5K 88.67% , 2553 H7 LU B MR M) 1952 10, 6-BA X 1A IR 75 552
M i Wi 3 > e VA R T A A 3R R AR o R 0 L SR K U B R R IEC LU I, AT BRI S AR TR S I R B 2 Y
ST 8 5 IRANAR . AERIRIE ARG SR 6-BA YR i 5 R B AL AR TR 8 45 IR R 5 A=
Ko BEA R WL RIS & R A EON N, B AR R 2R A T A B THE 8 5T IR AR IR B 1
F:HH 6-BA 0.4 mg - L'+NAA 0.6 mg - L', MU IBA 0.3 mg + L' +GA, 0.4 mg - L' +JEHE 10 ¢ - L'AT,
ST 8 5 PRI & R R, W R RIK 89.17% , UNIIN GA, B ARV 32 M R AR HE pA AR IR & . X TR
8 5 K A AR BEAR YIS IBAS JEME > GA, . T HERAEA LR TAL 8 " IR AL AR 32 [] i xof
W AR IR AR 4 % B WA T2 EVEHT, 24 IBA 0.1 mg - L' +KT 0.4 mg - L' +3& MR 1 g« LA, T4 8 5 K
JUR P A A R ASCR e A, AR 2R 236 91.67%
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Establishment of somatic embryogenesis system
of Lycium barbarum ‘ Ningqi 8’
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Abstract: In order to establish a high-frequency regeneration system for Lycium barbarum. The leaf of L. barbarum
‘ Ningqi-8” was selected as material to explore the crucial effects of hormone combinations and additives on the induction
of somatic embryogenesis, somatic embryo proliferation and germination and plant regeneration. The results showed that

by orthogonal analysis of 6-BA, 2,4-D and IAA, the optimal hormone combination of L. barbarum *Ningqi-8’ somatic
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embryos was 6-BA 1.0 mg » L' +2,4-D 0.3 mg - L' +IAA 0.4 mg - L, the highest induction rate could get to
88.67%. Range analysis showed that 6-BA had the most significant effect on somatic embryogenesis. Using suitable pro-
portion of hormone combination was possible to induce somatic embryogenesis of L. barbarum ‘ Ningqi-8’ , which had a
large number of normal morphology. In the culture of somatic embryos, the high concentration of 6-BA was easy to cause
vitrification, which was not conducive to the growth and proliferation of L. barbarum *Ningqi-8’ somatic embryos. The
proliferation rate of somatic embryos increased with the increase of hormone concentration, and the vitrification rate in-
creased , too. Then the most efficient proliferation medium for L. barbarum ‘ Ningqi-8” was 6-BA 0.4 mg - L' +NAA 0.6
mg + L', and the highest germination rate of L. barbarum  Ningqi-8” somatic embryo was obtained when IBA 0.3 mg
L'+GA, 0.4 mg - L'+ sucrose 10 g - L' was added. The highest germination rate could get to 89.17%, and the degree
of influence on the germination of L. barbarum ‘ Ningqi-8’ was IBA > sucrose > GA,. Adding GA, and low concentration
sucrose could promote the mature somatic embryo germination. Activated carbon could effectively improve the regenera-
tion rate of L. barbarum * Ningqi-8” somatic embryo, and simultaneously promote the development of the root of germina-
tion embryo. IBA 0.1 mg - L'+KT 0.4 mg + L'+ activated carbon 1 g + L' was found to be the suitable medium for re-
generation in which L. barbarum * Ningqi-8’ demonstrated the highest multiplying capacity, and the regeneration rate
could get to 91.67%.

Key words: Lycium barbarum ‘ Ningqi-8’ , somatic embryogenesis, somatic embryo induction and proliferation, somatic
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embryo germination, plant regeneration

T B MAE (Lycium barbarum ) J& T 7 Bk #
J& , ZAE RO B AR & B 25 TN (8 F AR S
WrfE, BEF T B A0 AC 245 FH R 1 T R 3
AL TR 328 A 38 I, FH 2 B — P A AT ot o AR
JENN T AR 75 3K, B85 F &) 2 B M AL BT
Fofr, DAV A A 77 I T 75 2 (] 2246 ,2006) , 458
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AP IHH R S T 8 5 AR A AR B AH 5
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PR B ST, S ARG it b s R BT b 7 4R
WA AN 2 I )R 25 [ B FR A (5] s T ) O
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7o ENE SR ML IRTL Ff 5 R
JURSh 25 D SR PR AT AOIR A 5 X T S

AR AL I 1 25 47 AR 75 5 OB 5 O 5
IR RERE R Ml PR A7 AR bR A 38 AL e, IR, AR BE 5T
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RN [R) R & L e JEE 14 B T 00 X 42 4 R JUR A 42 2 1Y)
SR B R ST AR IR iR R AR AR D T A
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JIT FHAMREAAR AL L g 77 M R 7 b T oD 8
5 TR A R, R B T ZE AR B A4S A BT
ORI, A AR T 2012 45 i [ SAE 408 & R
P4, 2015 AR o T 5 F R XOMROR RFR & .
1.2 ik
1.2.1 T4 8 5 ARwm ik 5 REUEH s
HFER T 8 5 A, B R nh gk 30
min, 7 TAES BB 75% kAL B 30 s, 6
FKIYE 3~4 ., - 0.1% 4 HgCl, I Wi 4k B
3~4 min, K WL 3~4 W5, KM F B9 R 0.5
emx0.5 em W/NER RN T S SR b, R
L,(3*) IEZ# i, W58 6-BA(0.5.1.0.1.5 mg -
L") .2,4-D(0.3.0.6.0.9 mg - L") . TAA(0.2.0.4,
0.6 mg - L)Xt 4L 8 5 (R 40 AR IR i T 10 5
M, 4k O ASAb B, BEAKE 53 MS H5 5% Ik + b
30g- L'+l 6 g - L', RRALEE 10 M, B 5 A
SMER, B P S 3 I, H55% 40 d I GEiHAR IR
BRI E RGN, BFRIRE 23~25 C,
JEHE 16 h - A7, JEREBREE 2 000 Ix, 555 TR,
1.22 ‘T 8 5 hiEZ K RHZHNET
SRELIRE %11, #R9C 6-BA(0.4.0.8 mg - L) Al
NAA(0.2.0.4.0.6 mg - L") X} “ 540 8 5" 1A iR 1
FERSER , HE ik 6 A Ab B BEA G IR HCh MS R
FAERE30 g - L' +3E6 ¢ - L', B TAE8 5
AR EE R ARA L, Y1 0.2 em x 0.3 cm /)
PO T LR R 00 55 R 3, B b3 10
I, B S MR A 3 K, B59R 40 d RS
A U A AR BE AR
1.2.3 ‘T8 5 hmifE# & WIS IBA GA, .
FEMEXT 74D 8 5" IR IR & 52, >R AT Ly (3%)
IEZE &, Bl AL IBA (W E 4 0.1,0.2,0.3 mg -
L") ,B.GA,(HE ] 0.2.0.4 0.6 mg - L"), C.EHE
(WEHN 10.20.30 g - L) ,MS HEEARE IR, Hs
BRI A3 0 #2 P F 1 3R 50 b # e, A3 AR B 10
I, B 4 AR IR, A 3 Ik, B3R 30 d )R,

5w RN R TR U N (S S N A

1.24 ‘TREF ARIETEMKAEEL WM O.1,
0.3 mg - L'AY IBA 1 0.2.0.4 mg - L% KT, 7] i}
Mo OANFIMTE R, QU 1 g « LG MR
A, 8 MLH (K 4)  FEARFE IRy MS Hi SR
F+HEHE30 g - L'+3IE6 ¢ - L', B EKAIEMEM
R T LR SR A Ab 3 10 O, AR 4
ARERE, ER 3K H SR 25 dJE IC SRR R AR R
L/ SIVER SIS E 0 B i

1.2.5 B L 53t (RINE S5 = A4 R iRt
AR R S EIx 100% 5 7 IR 386 58 A% %0 = i
F VA R A 7= A 0 (A R 8012 Ak B 48 i 1) A R
A VR 38 388 A 56 = Sl 1 AR IV v 1) 3 3 A AR I B/ 4t
IR S} 100% ; (RARET & % = A A A IR R 5/
BEH & 56 1 IR IR B BUx 100% 5 P A= M bR R = 4R
ZESEHRE AR/ B A AR IR B < 100% 5 ZFH5 5 &
B= RN A 1 2R B A A B, T DPS s
Ab PR 2R G AT EE 0T, Duncan” s K656 i P

2 HEREA

2.1 HEXTIE 8 S’ KHAMEMERFSH R

MR 1 KEM K/, # i 6-BA KT NAA
& P Z K] A LA, 6-BA 16 1.0 mg - LA Ky fx
fi,2,4-D £ 0.3 mg - L' Ny A, TAA 7£ 0.4
mg « LB AL, ATASH T4 8 5 IR i IR 75
SR EHA 6-BA 1.0 mg - L' +2,4-D 0.3
mg - L'+ IAA 0.4 mg - L' HIALEE 4, ZbBH 4 (RHR
PR, BE T 88.67% , Ui WAL HE 4 Xt Ak
R AR b X — 25 R 5 K {4 SR — 3L,
ZEA UL BT Es A, T LA 2 < TAT 8 5 MRl
i SR AEH S M 6-BA 1.0 mg - L' +2,4-D 0.3
mg « L'+IAA 0.4 mg - L', W ZE(H R BOK, BHH%
PRI 28 X 48 152 e B d 25, 3R 1 AT LR, 6-BA
B RAE SR, UL EEARDF TP 6-BA B EFHE,
XFCTAL 8 57 A M IR 5 S 1 S el A K, FE X
ANEZE A RS R RN, X TAL 8 5 (R 41 i
JRiF5 5 1 5 e B BE AR U2 6-BA > TAA >2,4-D,
22°TIE 8 B AL BEARMBEHESUE

ST RS R S B P, 10d)5 i



1186 OO0 M W

38 &

®1 ‘TRSS' EHRFSEEZTEITERSTR
Table 1

of Lycium barbarum ‘ Ningqi-8’ somatic embryos

Results of orthogonal test on induction rates

K2 Factor 12‘3}%13%5114
E"gﬁi 6-BA 2,4-D TAA [ng;(;:;r;tir:te
’ B [ embryo
(mg+ L") (mg-L") (mg-L") (%)
1 0.5 0.3 0.2 40.00efFG
2 0.5 0.6 0.4 61.33¢CD
3 0.5 0.9 0.6 36.671G
4 1.0 0.3 0.4 88.67aA
5 1.0 0.6 0.6 72.00bBC
6 1.0 0.9 0.2 80.67abAB
7 1.5 0.3 0.6 55.33c¢dDE
8 1.5 0.6 0.2 33.331G
9 1.5 0.9 0.4 48.67deEF
K1 46.00 80.44 45.78 —
K2 61.33 55.56 55.33 —
K3 51.33 66.22 54.67 —
R 34.67 6.00 14.89 —

. RSIAFE/NE FHERR P=0.05 K257 8%, RFEK
BYRFRR P=0.01 KFP2EREE, K AHANEZETXRKP
SRR W EME, T,

Note: Different lowercase letters mean significant differences at
P=0.05 level, different capital letters mean significant differences
at P=0.01 level. K is the sum of the corresponding level results of

each factor, and R is the extreme value. The same below.

R R . 15 d R U] B AL
M ZmE/NRE, BIGEIKIE /NS (E 1,
A), ¥53% 20 d J5, 2 W AE AR AT SO R
A, R 25 dJa, 400 B B g A R A R
. A HOWE E B IS Wi 2 R E RAF
EIEAE (K 1. B) (OB (K 1, C) Ml e
(K 1. D), BIEMEIEASE KR, WIRAT W, BE&E
KA AR, [ — 7 I 1A S e 0 58 2 4 4 1
WA R TR, DAERIE IR S 22 ] L £0 5 IR A
KRB BRBF IR, IR St A s 5 20 0 28 1 9 (8]
1. E) ., Fifigs IR AR 28 8 B2, 0 R IR IR AT B - A=
KRERR(EL: F),
2.3 6-BA 1 NAA Xf‘ T°1C 8 5’ R BEIE 7E Y S M
M2 afLIE W, 24 6-BA Wk AR BEH

NAA M BE M T, AR V3 3% B2 i 4G o, 76 4 3
6 1 6-BA 5 0.8 mg - L' NAA 5 0.6 mg - LI,
PR B G A B e (3K 13.22) , HBi ik R 15 3|
T o FEMR IR 3G BE B SR v R 2 TR R R
4 ,6-BA MMk B it i & R BB S AL AR T T A
85 IR T AR K. AR 6-BA M EE (2 0.6
mg * LYY Rd, RBP4 BE 3, Ab B 3 1R IR 34 55 A% 5k
12.28 ,7E P=0.05 /K F- T 5408 6 22 5 A 1 % 1K
B ES AL R W] AR T AL 6, 25 5 3, HAb¥ 3
RIRBE L R G0 B 1 AbFE 2 27 R EE,
W ZRA AT AT A e TAT 8 5T A MY BE 1 T
77} 6-BA 0.4 mg - L"'+NAA 0.6 mg - L' BI4b3H 3,
2.4 BEFMERET TIES S KHEHEZNEM
CTAL 8 S RIRH R g R L%k 3,8 S Ab
P AR B A& R e (3K 89.17% ) , IR IR B 4 508 %
HEAZERRE, NE3I PN KER/NTLUEH,
IBA 4 0.3 mg -+ L' GA, 5 0.4 mg + LI, FEMEFE
10 g - LA Ry de i, vl A5 ¢ T AL 8 5 AR IRl &
WA EH S M IBA 0.3 mg - L'+GA,0.4 mg - L'+
HEWE 10 g« L BIAL T 8 | 3 53 56 B dis e 45 &%
— AT EIZA G R T 8 5 IR & Ak
WER T, IBA M R EHEK, WL TR 8 %5 K
R & IBA R £ R X TAL 8 5 MR AR
R K, RYE R BN, W T8 5
PR T 2 110 52 Wil T2 BE AR U IBAS ERE>GA o
2.5 MERFEMERI TIC8 S’ R EKRE £/
& 4 LA BTGB < TAL 8 5 (R A
PRFAA B ROR MR P A R R A MR B AR R
LB Z2 BTN 0T T i ) A 3 S o R TS
PER AL FRAE 8 B AR TG P e A R AL 8
TRIERI MR . 76 IBA 0.1 mg » L OYREALFE T,
KT 0.4 mg « L ZbFEXS ¢ TAL 8 57 A4 AR #k 742 119
BOREAL T KT 0.2 mg - L' ARFE 248275 IBA ¥k &
(}0.3 mg - L") KT 0.2 mg - LA BURALE T
KT 0.4 mg - L' Zb3 Ui A K R FAmfE sy 24 R 7 —
FERLBIRCLE T EAF T T 8 5 IR bk
A ARG L A AR KR DL, £R TR, IBA
0.1 mg+ L"+KT 0.4 mg - L"+{fitE® 1 g - L' BT
o 8 5" IRIRAE MR - 2E B AR 2H 5, BIAL B8 4 i Bsf A
PR R a5 i (35 91.67%)
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T A IR/ (F7 3k 4678) 5 B. OB C. WIBIR(FikiEm) ; D. FHIR(HKIER) ;
E. K BRI GE SR OF M (FikmR) ; F. 8L RIRA S,
Note: A. Many protrusions at the blade notch(Follow the arrow) ; B. Globular embryo; C. Heart-shaped embryo ( Follow the arrow) ;

D. Torpedo-shaped embryo (Follow the arrow) ; E. Fast growing green or purple red cotyledon phase (Follow the arrow) ;

F. Somatic embryo mass of germination.

BRI E A FERB BOE S0
Fig. 1 Morphological observation of somatic embryogenesis at different stages

R 2 AERE 6-BANAA X ‘ T1T 8 S5 f IR IE 5E 1 3 0
Table 2 Effects of different 6-BA and NAA concentrations on proliferation of Lycium barbarum ‘ Ningqi-8’ somatic embryos

PRI AR AL WIS NS
P REs 6-BA NAA Multiplication of Vitrification rate of - .
4 N . . Volume of somatic
Treatment No. (mg- L") (mg- L") somatic embryo somatic embryo . .
. . embryo proliferation
proliferation (%)
1 0.2 7.80cD 9.53¢C +
2 0.4 0.4 9.93bCD 11.33¢C ++
3 0.6 12.28aAB 12.80cC +++
4 0.2 8.60bcCD 20.67bB +
5 0.8 0.4 10.17bBC 24.73bB ++
6 0.6 13.22aA 34.27aA +++

e 4" FREIRBIHFN 0.5 em X 0.5 em~0.7 em X 0.7 em; “++” FREREHA/N 0.7 em x0.7 em~0.9 cm X 0.9 cm;“+++"
RERIEAIE KN 0.9 em x 0.9 em~1.0 cm X 1.0 em,
Note: “+” means the size of somatic embryos 0.5 ¢cm X 0.5 em to 0.7 ¢cm X 0.7 em; “++"means the size of somatic embryos 0.7 ¢cm X 0.7

cm to 0.9 cm X 0.9 cm; “+++” means the size of somatic embryos of 0.9 emx 0.9 ¢m to 1.0 cmx 1.0 cm.

00 R 5 A2 R i 2 5 R G BT IR
3 W54 ® e e AR R B AL 1 K 0 K R A
TE2E 5. ACHEIE 45 B 2 W1, 4 8 vk B B0 2k K B

TERTY R 0 O WE I 7 ek A b R R AR 2 ) 0 VS RO T LU, A A B
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Table 3 Results of orthogonal test on germination rate

of Lycium barbarum ‘ Ningqi-8’ somatic embryos

A& Factor R & %R
Germination
g
AR5 rate of
Treatment C :
A B gk somatic
No. Wb
1BA GA, . embryo
(mg+ L") (mg-L") Sucrose (%)
# e (g1
1 0.1 0.2 10 50.00dDE
2 0.1 0.4 20 42.50deEF
3 0.1 0.6 30 39.17eF
4 0.2 0.2 20 58.33¢CD
5 0.2 0.4 30 44.17deEF
6 0.2 0.6 10 65.83bcBC
7 0.3 0.2 30 59.17¢CD
8 0.3 0.4 10 89.17aA
9 0.3 0.6 20 72.50bB
K1 43.89 56.11 73.61 —
K2 55.83 58.61 59.17 —
K3 68.33 57.78 47.50 —
R 29.72 3.33 20.83 —

FAESIEFE R 20 TR 8 5 RN AR, Y
6-BA 1.0 mg + L' +2,4-D 0.3 mg - L' +IAA 0.4
mg * LYEE, A 8 5 RN A R R i E, ik
88.67% , 15 TR e fE: (0 6-BA VB ad =, I fii 4
il TR AE L, X TAD 8 5 AR MRS S A%
R R E/IMKIR N 6-BA> TAA >2,4-D,
H1 6-BA M52 B i 2, KR T4 (1996) BF S AL
A GAHEGE A A & B0, M Al gl IR H2 B #E & 6-BA
0.5~1.0 mg - LI TAA 0.5 mg - L' PiF B 09 5%
FRIE B AT R IR, Wy IR PR A A 2L R R i
F o BT (2016) 38 1 X6 AL AL 2 HEAT RE SR A 50
& i1 6-BA Fll NAA i & I, W1 i 45 20 21 43 4k
WA, ARG SRR L8, TE R Fh 2 ik
FEVERE A G A RN Ty, R 22 B0 oy 240 Tl A B8
PR35 408 R i 2 IR 1E 40 i 1 k2 A e & A
2, 4-DIYSRMET , IFINN 2,4-D XF IR A K Z AR
AP i R AR (5K U, 2007 ) o K B AE

(2016) W58 i dE M FLAE L) 7E 2,4-D 0.2 mg -
LA S RO e, X RIABESER N 2,4-D
0.3 mg + LRI SRR AL AL, (B i T 5
FhFIAMEAR R AR, 2, 4-D el BV A A
GO AL N 7oA i = A O 1 N T L S ol B
FE2H e BT IRl A5 ) A S5 LM RS v e R A
i, 5 DA R IR i 5 7 SCOH L OB B S O (8
Bt 2 n] DABE I SR AR | 76 AR 52 56 0 1% 19 i
STLR= i 7= LA = ol O (T T e N R v =1
TIRFL Fh 7t AE2 B8 SN IR 5 bR
N7

A1 i JU 3 2o 14 | B AR AT R B T A I H
N RN NS & R R A R G e v I N
it 6-BA FI NAA FLELXT ¢ TAC 8 57 {4 I3 7 A% 4L
R PEATHESE, 24 6-BA HRJF £ F) 0.8 mg - L7,
NAA 0.6 mg « LB, {RIRIG5E BE J) fe ok, B 3810 %
WA E, 24 6-BA 0.4 mg - L' ,NAA 0.6 mg - L,
PRI 5 RE ) 0, B B AL R W W R, 256 40
i3] 6-BA 0.4 mg - L'+ NAA 0.6 mg - L' %
o T 8 5 IR A B R Ak . WR IR AE (2018) 7E
P R R 3 5 45 1 AR 52 b R B, W 3
HHR B NAA FT 6-BA BG4 50 HE /= 1R I 34 5 ok
JEE T BT AR b AR U 1 5 ) f 3 X 5 AR IF A Y
SR —%, fECTHE 8 T RIS Bk B b, £5 AL
FEAR L T B AL LS, T 8 5 MR IR B A B
IEALE A T o — 2D WY, Ak, A 5 i B3
B M N TR IR & & R4, TR 8 B
PRI ELARTIEA 2 3 I 09 0 A ) T A 38 7 0 A A F
HE—2E ST

NN RN L R R
KR, MBIEW &ML ny Eal, A EEMA
F 0 B R VRS A B 2R 4 7 Bt I ) B & R
b GATEVRAH MR HE— 2D 1 5 R | SR I AR
Az I 1B 5 2 /N il bk v R 3 22 (9 4 FH ( Evans,
1983) AU B2 TR M, R A 40 45 P 76 2 8L B
BRIEIREE > 0 i 4 4 £ | PR e o, HL
1EH B LB ( Abdoulaye & Mark ,2006) , 3475 55
(2013) 3 1 WF 5% & BR, B 15 32 3L TR B i GA L F)
A A AN R T, GA X AR AR BRI &
SR A PEEE R B ER(2009) BFFE ]
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Table 4  Effects of different hormones and activated carbon on plant regeneration
of Lycium barbarum ‘ Ningqi-8’ somatic embryos
e ot P S Ay 2 A
s SRR bk ST A U R
. . Regeneration Mean new root
Treatment Shoot proliferation - Average number
(mg- L") ate of plantlet rate of plant P R length
mg rate ol plantie (%) Ol Nnew roof (Cm)
IBA 0.1+KT 0.2 1D 2.14eEF 52.50eE 5.25¢F 4.314F
2Q 3.11¢CD 78.33bcB 7.20bB 5.61bB
IBA 0.1+KT 0.4 3@ 2.36deEF 57.50eDE 5.69¢EF 5.04dD
42 4.45aA 91.67aA 7.68aA 6.27aA
IBA 0.3+KT 0.2 50D 2.67dDE 75.83¢BC 6.19dDe 4.69¢E
6@ 3.35hdBC 85.00abAB 7.02bcBC 5.22¢dCD
IBA 0.3+KT 0.4 7O 2.02¢eF 66.67dCD 4.561G 4.10fF
8@ 3.73bB 80.83bCB 6.64¢dCD 5.49h¢BC

W O NFIEMER; @ W1 g - L'iEMER,

Note: @ Not adding activated carbon; ® Adding 1 g - L activated carbon.

FEALTE AR AR GA, SRR v B 2% 14 F | g i
HE A PR IR W &, AS BIF 5% 38 2 X IBA | JREAE 1
GA, AT = R =K IE 2815, i ik ¢ T AT
8 5 MR K I PR A4 4 IBA 0.3 mg - L'+
GA; 0.4 mg « L' +HEHE 10 g - L HAKAR B A % 5
ik 89.17%, 5 Fil Wi — 3, 15 3% 2 as i 1k
BAT R TR R A K T (K3, 2016)
AW FREERWERY] T T 8 5 MR R4 5 5
FEr S NG S M e A U R kS T
AR R AR 3 PR R B A IR IR AR Y B A
fEF, TBA 0.1 mg » L'+KT 0.4 mg - L +iFPER 1
g LR T 8 5 IR bR R A i L &, E
e 45 (2004 ) 78 K G4 240 f R AF 55 b o [R) R 75
P S I3 A I P AR AR IR e i TE R, HL
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