YR AG R 2013 ,14(4) . 715-722

Journal of Plant Genetic Resources

S 9 R0 i SR 538 4 b i o ] i st 14 50 W

F W RER AFLZ ERE AL
(MR ARAB 2Bt/ 5 148 2 TRV E R 5T B8 U5 B3 5 R FH T o 000 25/ 75 148 A TSR3t A% o L T A 9000 %5, 7 57 810016)

BE AL —FEEREEDEELBFESRRERRNETEZTFR, CE ZHATESR AWK R, AFRIE
i IR A i 3 (Brassica juncea L. ) F2 & AL i 3E (Brassica rapa L. ) #1423, ¥R E A b e A AR #52] G E R mE J |
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Genetic Analysis on Interspecific Hybrids Progeny between
Brassica juncea and Brassica rapa

NIU Yan,ZHAO Zhi-gang, YU Qing-lan, XING Xiao-rong, DU De-zhi
(Academy of Agriculture and Forestry , Qinghai University/ National Key Laboratory Breeding Base for Innovation and Utilization of

Plateau Crop Germplasm /Key Laboratory of Spring Rape Genetic Improvement of Qinghai Province ,Xining 810016 )

Abstract ; Interspecific hybridization is an important approach to broaden genetic base and transfer superior
traits which has been widely applied for improving crops. The objectives of this study were to obtain novel Brassica
rapa by interspecific hybridization between B. juncea and B. rapa and transfer advanced characters from B. juncea to
improve agronomic traits and resistance of B. rapa and broaden its genetic base. The results showed that hybridiza-
tion with B. juncea as the female parent and B. rapa as the male parent was easy to harvest hybrid seeds. F| plants
were sterile and performed strong vegetative growth,which was backcrossed to the B. rapa to produce BC,F, proge-
ny. BC, F, plants with great diversity of the morphology showed self-incompatible , with the average pollen stainability
of 34.8% ,which ranged from O to 84% . Self-compatible plants and pure yellow seeded plants were founded in BC,
F, and BC,F, progeny. Moreover, BC, F, and BC, F, populations both showed increasing fertility level and had the
average pollen stainability of 79.7% and 79. 1% ,respectively.
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SR, PSRRI SR AR LU S5 T 0 A% A4 1) H i A vl =2
IS AR AR BT IR s = A LA FxE
JEER (A5 b A B TR ME BE K, B ATAE: 7™ AR Y
2 20 b2 80 AFAREE & RUR™ XS (R IR L
TRV T & (L T A N ol I B = =
241 A, Zad KRR, X 88 SR E 2 R A
HAFPPEIR Ah , 358 1% FE Al T B A o i v T 1 e
55, 7 LA T SR AL SR X A AR R A

SRR3R ( Brassica juncea L. ,AABB,2n =36)
BT TR EER | JEIF SR (Brassica juncea ) BYH
FHZEAIDT | JF SR SR U 1 b [ O LR R
3 g Ji A T RE A T ] 25 B R T SR I SR A 1 S A
TR ARG b | DR A s 2 il X ) A
IR AN IR H B AR KR P
PESR PO R AL R ARE, TR SR R IR A
IZER i AR AAHS R SR B2 (B. rapa, AA)
FNEETF(B. nigra ,BB) ZRAZ I e H A
LI ZH 2 F S Ui SR A S g i, A ISR A
TSR S e R Sk g (R R 2
FEAARAH b A% VAT 5 5 % 220 i 56 A1 5 7Ly K Fr) 5 i)
MTE A AT REOR B 1AL AR GG SR AT F i
BHEAR S TR b, IR S B S e
DLF4R EJRH A FEPR A A] BRTE S U5 DU A (A vl o B
TR A R TSR A VISR e 2 e A
NSRRI A SEBL ISR it Rl T I 5/ N S ] 24 42
XF 2R e AR LA I SE F A 28, A T RESEE S AR g A
BEDRZH AR B4 R 4 i ok, JB ORI 19 1 SR B R
BT S AN S A e — e B B ] LA SR
ERE N B B R U )l IS o s
L2 T B R s B A AR A TR
FISEANMZE A FER bt fL

[ N Ah 25 22 m 2 A% A 5 38t 45 72 S i BIF 9 45
LM AR 1] AR S I B R AR R MR
WAL . FhIA) 258 i A [ e A A0 B MR ) i
FB, O AT Tk S 2m e R T,
B. F. Cheng %" 3 1 I 3 A il 3% 5 UK 1 3% A
THERAN R 2432 B TR TR AR LT SR A, AR
7, A A E ST 2R B3 S SR AL S R 42 52
BB A SR P SR R E D ST AR
WFFEAUAN T R ] 24 52, LT S5 B3 5 i A ) 1k
REEFE B A B F B A I AL
SR BT S AL SR B R0 SR AL R
{1835 A A ] Fof 38 ok o ol 5 AR A A I SRR 22
i A BIR by T B P 5 Y SR AR S 4R 5 1 S B

KA RN AL s LA Ak, DT A P 3R B 3k SR ot
BB AE AL FEAL SR RS A
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1.1 ##

TEH AT AL L Rl R g /N, R A
b IS B SN By S TR R VAT R S Y
AR, 2 R R F s e A s AR E Y
MRL, B E A KRB E et T 2010 423 A
FIAE T 75 1 K2 RPHBE a0 T, F AR B S B

1.2 FHik
1.2.1 ZXFHZE DI E/NHSERIT TR/ NESE A

SRAS  BEFRTCH] i B AR R AR R R T IE I
T RGBS el ARAS B, LA R, A REAR
T/ NM R W 22, R H B2 2 R B8, 14 8] BC, F, il
o ¥ BC,F, B FHE R0 5, R H IR 52 | H A8 5 ik
22, HL 2 ARG AL RE 1) S AL SR K
1.2.2 EHHTRE TR RIBCY KK
162 Z  BUR K R4S 1A AR IR S R |
1% BRI )5 i L fE s T
FERRRAE 10 f555 4003 MLEFILER T8, Ko
B HLREBYE Gy LT (o 0y R il & ALK, /TS AR fE
BTN . DAER Al YRR eiis I L E
£, B HER N BB FRAR AN
1.2.3 BXFEMEHMNZE & BCF, BC F,HBC,
F R & BEDLE R ThR , - T 4 A 3 48T
EBRAFEERC I 4E, BT BT RO0RE , P ARG
(292 d) FATHEBIEE A, 0 SREEM AL, BUART ST
SEFAEONF R T A SR RS, A 3SR AR 2L
= ASCEE LR I EAEL . DL A SRR EOR
e A sCEMME, 2N G % a2 & 5w
T B SRAEZERIR 53 ol A SEAN SR AR AL (A 2SR
FHEER0 ~1.00) | A S HEMZEA (H A HEMFEEL1.00 ~
4.00) Flis ASSHEHZERL( ASSHEAHELL >4.00) ,
1.2.4 YHRAFIE A7 2250 ZOWES . H ] HR 4 fil
H  PRICF D7, ) 8- Sl 3 3 h J5 B TR
VW ( CBE: UKEEIR =30 1) H il 24 h DL L,
PREBUE 40T B T 1 mol/L LB 60 °C /K%
6 min, RS ML E A, T B 605 T WEIRid
SRARAN G R H

R 53 W EE . T (B B4 SRS & T R o [ e
Wb BE BT RON 0,4 CUKFEIR A, Pk
AN IAEEE AL ZS T 1 mol/L LR 60 °C /K%
3 min, BN JEHCE THE K R E R E RO
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F R, 76 AU T WSS 46 B £ 40 il (PMCs, pollen
mother cells) AL EARTTH

2 FRE5HMH

2.1 F,BESH

2010 473 A AR A AP ARk 1, A
DB SN B2 (A ST B SIS B i B W VAN S
ATFPIEE R 223818, DAY SE RIS/ EREAS | e Al
THERAEACARMIESC A A3 F FhF 51 KL, F AR
TEAZ AR BRI AL 3 MRiBAFh HAR Iy R
Fofr 1 LA SRS E A I 3SR E AR 1Y s 38
ARG F AT 67 B, F IR 1 RN ELLFD,

DLFSEAIMEE A REA ) F R Ay ) Y
AR RN TACREAR Z 0], ML i 2,
T EART, 4R F AL 1 BRME RN, N T
T IR Ay, A2 AR IR, T I R AT 20 e 2 B
DA TR INHISRERT L 1 AE 245 10502 350 2, (IER 15
iR, AR IR R B R T8, #EFh 5 Yk
W, AR T AT AR R A IER AL

JFA F, LR Y R4 % AAB, 2n =28 (&
1A) R AR T 38 (18] 2C) , A K BERE, JL T35
FTFRARGI R S B, b A B8 R AR KA
P AT RAT AW, A5 AAB JRE 244
AR L 109 ASAER AN, 75. 2% 1) PMCs LA 10
11+ 81 Bt 7 2NAFAE (1B, Y R BT A A h
T, M AECH AL T 6 ~ 13 A, R 4 k4, 9. 2%
(1) PMCs it B2 A, o iy 30 = R R A4 iy
PMCs 43545 6 NF1 3 A, J5 76 1 /4 it 30 A
P11 A T AY PMCs H7,98. 2% By PMCs Hi#RH
PRSI et B 7E 2 ~8 2 18], Z 5k BL o A 1
FRIEAR P (E1C) ;180 AN # /11 B9 PMCs,32.7%
(4 PMCs HHBUV& 5 44 K (181 1E) ,2. 2% R 40t B
Yet AW S T FEE 15/13 233 (I 1D) , 5 gE
RN 47.1% A7 LL 14714 16/12 F117/11 505
AT B AT U AR ARG PMCs WIZLE] 229 4>, Hirp
MEZ T 9.6% , LI AMET 3 B B 2
AT (K TF) o 16 =A% AAB B850 245
B YL AR KES 3 DL A AR A AR, BEL ) P A i
st , T EEZNE , EAE R BES R 151
11 505 AREHA#ER B B [R5 H 3% 5 e ek e
TR RSB GE , Sl 45 53 4 0 A Sl T A 3
T F AT .
2.2 BC,F #fmkaoth
2.2.1 FEEESH TR FAABKE, DA

ST 2 0] A2, $2 M 46 £ 2 2000 %, HL 315 28
Bk BC,F Mitk, 95N A, ~ A,y BC,F, Fikk=Z[H]
A LA B 25 R b e
AT LA KBS i 1122 20 ) R i S 3 8 3 i
KAI(E2D ~F), BC, F AEEE T, M 2% 80 5 B
i 28.6% AR ALLETTIR/MNBEEE 3 ~5 d,
M- fa iR sk 25 REOEH, R IR, B R,
AR K, 4 SR, ORI P ) A R R
46.4% JEEA T ACBEAZ A, A v B 6 TR &%
PR P24 F PRIR R 3 G R O | o i R
B ZEA M PR 025 BEAIR & T DG 4B
LIE = i E I P i el [ B RS U S iU
T I+ 32 RURE AR o5 25% , ZEFFRUDHE A RR & K, b
RIRZE VR Gk KL RE AT ORI By, A6 3010, I 25 5R
b, BHEAGE RN 255050, BRI, BC, F
NV E S il R N N N 1= Bt
FEE

2.2.2 TEMAIRMS  BC,F, BEARSEH 46k AT
Yede ok 34. 8% ,AN[RIHRLBRAIAE ) AT YL KRR, A F
0~84% A (K 3), A, ~ A BRI, F1y
T YR 58.5% T 15%~84% Z|i]; A, ~
A, RRIRUAE B, SF A8 0T Y2 R Ry 32, 5% , A F
5% ~76% Z [0 ;A,, ~ Ay i IT SRR R , 7 468
AIYCR R 11.7% , T 0 ~63% Z 0], FI4EH
P ESISE SRS 58-I =8 L el 5 E I P
IR MR B A, B 3 7R Ay ( Ay Ay JAy LAy Ay,
SEREARAL R AT G B AIG, Horh A7 3 o 0, 52 2 I
LM A A VA A A VA A A, S B R AE B
A YRR T T 60% , B BH i 11 5% AR bR B MR
A R T A A T SR R R AR D, SR B e ik 4l
ERMZ T B E M, MK ALTES LW
IFZERY AHAEH T e R E ik 63% i i 46 25 AR
B, AR BE A0 (PMCs ) Y R 50 B R &, 1 He
SIRATAAR, HAE Ry B M 00 Pk 2 T BB Y R R X
FRmfsras R, Bk E,BC F BHAER EHE
I U RS, PR 52 B A 1 35 R o P, o (] B R
2 ARIT R AL g

2.2.3 BXEMESHT A TR BC FBAM
HASEFBE ST BHLBERE 7 MRUEI T AL, R LT
Je EAT AR BhEZHT 10 SR AL EL, AT et 45 fh 8K
FFRE, T A 2 e MR8, 45k 1 iR,
BC, F MR F 2855 FHe BUAR (AN K, 35934, i b
[ RUAERE A, 19 28R FEE B, o 0. 88 /T
1,28 BC, F, BHA F 28 AL,
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AR LR 28 4B AR 10 1T +8 T 5C. o) T Wafl i s ) e ik
DJFHI T 15/13 5302 B S5 1T 0 A/ B oA P A% (1 bar =5 pm)
A :The somatic cell with 28 chromosomes,B: A diakinesis PMC with 10 Il +8 I ,C:Some metaphase I PMCs with some chromosomes being lagging

from equatorial plate,D:An anaphase I PMC with 15/13 segregation, E: An anaphase Il PMC with lagging chromosomes , F : micronucleoli

E1 F,EmE0E
Fig.1 Cytology observation of F,

- %

i - : L £ e
A SFSERIIAE; B e AL C o F HBR D {3 B PRI F AR TSRS (1 bar =5 em)
A:B. juncea,B:B. rapa,C:F| hybrid plant,D:B. rapa-like,E ; Intermediate, F'; B. juncea-like
2 FEREXIFFIRERZER
Fig.2 The hybrids between B. juncea and B. rapa and their parents

TERT i (%)
Pollen stainability

== E=2&2225:5

A Ay Ay A A AL A Ay A Ay Ay A A A A Ay A Ay Ay A Ay Ag As A As Ay Ap Ay
i Plant code
B3 BCFERBELBEMITRE
Fig.3 The pollen stainability of BC, F, plants in flowering
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2.2.4 MBFEHRE  BC FAEEROEEHANT
20 ~54 Z ] AT Ay, J IR A A, H AR PR e AR TE
20 ~28 &2 (8], HLBEH Je AR K H 182, 468 Al
eI, W3 2 Fw,

®1 BCF EkBRZFEMEH

Table 1 Self-compatible index of BC, F, plants

FEBEZRS Plant code

B IEAL 12 17 10 10 20 15 24
Flowers number
TRk 3 2 8 2 1 2 21
Seeds number
PIEE 0 0.25 0.12 0.80 0.20 0.05 0.13 0.88

Index of compatibility

®2 BCFEKEHNEEMREEGE

iR 1 S BURE MR ) 200 Jf 338 4% 2% . BC, F BRI i
FISEBUAE AR e /R 348 20 %, PMCs MBS KK,
T Yo f e 55 b HE S 76 ARG A b (18] 4A) |, Tei
Jo e o U R g o IR, JE B T LS A6 R B 40 i
(PMCs) #JLL 10/10 43 25 (|8l 4B) , Je o K +4 54
9.9611 +1.50 [ ,E&IEAKREFEE .,

AT SR AR 1) A M 388 12272 i T S TR A e
AR HTE 26 ~28 Z[A], DL 26 55 FE, Ay Ay
Ao A B ERECE 1 26, HR I T KR4 Gy (A8
FrHHES e AR TE MR -, M RECH AR T 9 ~ 12 2
B, A 2 ~6 &G Y ik (R 4C) BRI T/
I 43 B 0sF, H B (o AT A& Je e ik (1 4D) , 1Y
AyVRBS 3] B o 40T, ULEE B L4 T N A
T B o R T EELL 14712 5, g

Table 2 Pollen fertility and chromosome associations of the BC, F, plants

AEH) ] Y- 2 T PR AR 7
TRy a5 TR H FAEALTE R (% ) PMCs %t H Mean chromosome associations per cell
Chromosome number of ovary No. of plant Mean and range of No. of PMCs in metaphase I( range in parenthesis)
pollen fertility I | I
20 8 58(15~84) 48 — 9.96(9~10) 1.50(0~2)
23 2 39(28 ~46) 23 1.17(0 ~2) 9.39(8~10) 3.09(1~5)
24 4 29(15 ~55) 35 1.54(0~2) 9.66(8 ~11) 2.15(0~5)
25 3 15(5~28) 34 0.26(0~1) 11.18(9~12) 2.64(1~5)
26 4 12(0~22) 33 1.09(0~2) 10.88(9~12) 3.09(1~6)
28 1 0 30 0.40(0~1) 10.50(9 ~13) 5.30(1~8)
TRAEIAR (20,36 .44 41 .54) 1 63 — — —

SRR 47. 1% , Hk oA 13713 (11/15, e afh %L
b 28 ZRIMAERE A, , M ERECHAE 9 ~ 13 Z[H] BiS
YA R 10 1T +8 T, Wi A5 o Y (o Ay A
$90.40M +10.50 T +5.30 1, =4 1A 30 1 8
Wi mm > A BR T A J DR 4 fa) B[] V8 i X 41, A
FER AN B LR L K B SER LN T RE R AR T
A R IR AN

r [ R AR A Y 40 B 5T 4% 2 . b ) LR Bk 20
e RBETE 21 ~ 25, 8 T R e o 3% 5
WHE e AR R AR b, I R BH AR T 8 ~ 12,
1 ~5 R A, 5 1T/ 0 /Bt ety
PR R 5 G AA, DU AR e 0 1 B 2 A3 48

FERR A, ARG A, 40 M UL e (5 (R B H oy
20 .36 44 41 .54 FEMUIE, UL 44 SRkl 3,
FE MR 25 0 I 52 20, 6 100 B, A7 o RORELH: , S6/F
MR EPR IR Y, 25 v 2, B K B4R, %
AN HESEIE R B RS, S ANER, AR,
SESRAR, AR T 20 DR AR o A AR v B S

Ye AL AN (K 4E) | JE 1 T A X421
WELH) 27 /17 43 B PMC (& 4F) , I 4344 i 1
MZ oM+ A FEPRAEN AT G2 63% , [H 4558
B2 MDA R T BEAEZERCIR 1Y) I AS AN B FME

2.3 BC,F,# BC,F,ZE4H

2.3.1 FEZESW  BC,F,BHAW HHEMK A SHE
F| BC, F, FEARIE 119 #k AN F MR 5 1T /N S 4k
223215 5] BC,F, BEK 67 ¥k, BC,F, B, ]
T RERIG 53. 8% , I 125 TR AR A I I 23 AU A A
I35 34. 4% F111. 8% ; BC,F, FEMA AR | i) 1 5
PRI 44. 8% , i F1 =R AT A It T S B AE AR 5301 o5
26.9% F128.3% . BC,F,Hl BC,F, BRI L v (a]
JEZ2 i E SE AL SEAE BC, F, BREAR 09 He 491 B 8 4
BC,F B i, 2 B K2 [ 32 A bR LE 1] 228 9 AR
B0 B ek B R, BC,F, BERZ 2 H
PRAT SRR AS B AR AN 130 B3 3 ml 32 Je 15 81, 530
T A 32 A 2 0 LBl 4 BC, FL (K, XF BC, F, #il BC,
F IER B PEIEAT ¢ D5, 245 5 & B0 A () A4
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A ~BoARR A I L 10 DAV T 10/10 2385 5C ~ D ARRR Ay tPIT T AR AR B 6 25 7% )5 Y UARFIS 0T 1 Hh B G IAATT ;
E ~F. Ak Ay J5 0 T g e A T B 27/17 4385 (1 bar =5 pm)
A-B: A metaphase [ PMC with 10 Il and An anaphase I PMC with 10/10 segregation in plant A, ,C-D:A metaphase I PMC with 6 lagging

chromosomes at both sides of equatorial plate and A PMC with a chromosome bridge in anaphase I in plant A,; ,E-F:A PMC with many

chromosome bridges in anaphase I and An anaphase I PMC with 27/17 segregation in plant A,,

4 BC,F,EHREHEHAE
Fig.4 PMCs of BC,F, plants

PRI E 2R, BC,F, 348 15 k&R, Hrh 7 Mk
FREARBNRE , bR R NS B ] R A 25 S5 AN I,
T2 DRZR AT B B R R ) 22 AR T
iR 3 FRIAI RIS, BC,F, LR 9 MR R
WY E I AR R E D B 2 R R AR,
A 3 AR AR RN T FA 3 A ERBUARIEE, BC,F,
H1 BC,F, #HAELE BC, F BEA W L SEAE IR L 513
W kb 5] B 2H e A AR RR LG 2 HEDU e o
SERLISR BT (7 1) L5 2 Bt AR A I b 2 R3A1K
BC, F, Fl BC,F, BEIRAEAG (B T8 A8 55 7 T A2
SEE L BC,F AL B 7 MR R R, BT
A CRE AN — | Wi SR R A T 41 2 W 5 % B
A g ARk H AT I 20 S, HO B
2.3.2 TEMRIEMESH  BC,F,FHAILIEAE LK
ALY 81 Bk, XA I YL RN 79. 7% , KNI BLAK
R ATY R AE], T 7% ~99% 2 [6]; BC, F, FE{A
L A 53 K, P TR K 79. 1%, A T
22% ~95% Z [A], £ Al Y R AL T 30% MY 5k,
BC,F, A 3 #,BC,F {1 #k, A ERRRAL R 7] Y220
BT 40% , BC,F, AR 44. 5% (A REAE A AT G
YT 80% ,21% W AE R AL By B P ik 2 SR A K
S AEK AT YL R B 90% ; BC,F, BEIA R 47. 8% 1)

FERRAE R 7] Y R 10t 80% , 83T 90% B HE bk 4
25.4% , BC,F, 1 BC,F, #EAARF- 416k nT 4L 4535
HT9.7% F179. 1% , WA B 5 BC, F, &, UiH 2 4B
PR RER SRR AE Y B M B AR AT, U A AR B
FERTE TR, 75 B gk 2 Il 52, X/ ThE#E B 4t
AR LL T T 30 I 32 BT =2 L 151) B AT R g
PSRN SE LU BT BER IR S AR 8 THRUE
TERY 6 T A B R AR B (R A

2.3.3 BXEMYESH  TE BC, F,f1 BC,F, 1, Fifi
PLIESE T 49 BRAERIEAT A 3SR AR A DIEAT]
PR/ SE R R /NIRRT B BFGE 45 R BC,
F, Ml BC, F, #EAME R 0] [ 28 26 A 25 8K, R A
FRELAE 0 ~ 14,33 Z[A], [ TIH/INIER A 28R AR5
0; /NS A 2245 5k 18,33, BC, F, #FAA
P S SR R AR A R A 28 SR AR 20 3 16% AN
19% ; BC,F, FEIAR [ 28 35 FA R A 28 55 FIAE RR
FEBIEI A 1% (3 3) , LA 25 SR UL [ 28 A% 0]
ERERIE B ASIR T &

2.3.4 H&HEWE 1 BC,F AP EE T 5
WEE B T 41 MRAEAR RN 2 B, KRBk 4
FRAL. 55 1 25 F o g AR5 H o 20,45 20 Bk, 5
BEIRIY 48.8% ;552 25, F o (iR H #E 21 ~ 25
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%3 BC,F,# BC,F, kB ZEMIEH
Table 3 The index of self-compatibility of BC,F, and BC,F, progeny

BC,F,# & BC,F, progeny

BC,F, &  BC,F, progeny

s3] FI 22 R IR £ " _ "
. A HbR%CH I 14 EA) (9% ) HBRECE BN R (% )
Type Range of index of self-compatibility

The number of plants Percentage The number of plants  Percentage
HZZ AR 0 ~1.00 20 65 14 78
AZRA 1.00 ~4.00 16 2 11
= H 2CRA 4.00 ~14.33 19 2 11

ZIa] A 18 Bk, 05 43.9% ;55 3 25, Ttk B H
FE26 ~28 Z [0, LA 1 kR, d7 2.4% ;56 4 25 IRAG
A 2 Bk, hi4.9% 242k H BC, F FERE A, 1 BRI
LR Y@ KK H g 44 F140 BYLRM, 55 1 RRILEER)
PO (RH H A 36 .42 44 50 RYAIAE, Y AR AR

FE BC,F BEfR W 4 F B WLsk, B2 T 21 #%
MEERAIMIECH , KRB R 3 FhRAL 55 1 2%, 7
D B ARECE R 20,47 9 B, BEIRY 42.9% ;55 2
K TP O RE B e 21 ~25 200, F 11 ¥k, &
52.4% ;553 25, F YR B H 78 26 ~ 28 Z ], X
A1, 5 4.8%

PSR S ST AV Rk 7 SR U S L E A N
FRARIT SR AE Ry B R 25 . T S0 AL S RN SR A
TS ) AR e A G (AR 19 A2 D5 M2 2n =20, 7F
BC,F,F1 BC,F A+ B e (AR B0 H o 20 2519
AT B vy, 2 A R AR B AR B R , U
ARSI A5 RAR BB SR T

3 itig

3.1 #HBAXBHZRENRS

I FH T 3 20 340 35200 28 /N SR P SR 2R3 = TR
ANIRSEST BT IE S 52 iR 5, 493545 T AH R A 2 58
FpF, AR EE LGB , LT SRS A
T A AR I 0T, 1T LA A S B3 =% A )
AR B 2RSS A A B 4 52 Bl ik g U
FELE R —B NI SR I G A S AFAE P AN SR A
] — A A A AR I I A I R AR S A5 SR TR A 45
DAY AREH Z 0 AR IRAS 2R I LSRR

i 3 X I R ) 24 52 R AR BE IR AT A 2R 1A
A ek AT | [ 38 R FIE B0 i FA 4
SEH B AR AR BT AL SR AL SR R, A A
RN (AA,2n =20) B FF S BT SEAR AL,
BRI T 1T /NS 3 ~ 5 d (HAEK T 0GR
W, EHC AW AR BSEA K JE R AT YR
YIRT 80% , 4552545 1w s X RA 20 S5 G4 (K 4E
RIEFTIAR o> 245, A 1A 10 S 4k, R i T
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