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METEXEMRENHFREEREHFHLZINE

Wetbvdy, o KRR, AR AE, F AR, R4, ZHRT
R 3 AR SR B A WA TR (0%, AT 830046)

FEE T 5 X510 A EE ( Chenopodium album) H)Fh 78 B A EPIFREL, XWEH 7 AR T INESEN ARFE
2R Je R B W Tx v & e A B [F) TR 55 05 T kAT 7 5T, 30 L BH & JO@E b S B SR I ALEAAT T ihig. 452R
£ (1) ERHRBEM TR SEM RIRIRFES T EEAEN B 25 REMFH R B, RIR, R 8, R
o6 1 B TR, SRR, W R ELBA R 5 (2) RBEMTHIRIR FTE S DIBRIRIR AN F 2 15 LS8 2/ FR 5 (3) FRER.
ZAHR N BT R R TCH BAR R A s KNO, AT 45 i 25 (i PR 6 0 1 I B % s D IR] 68 A 2 0% R F KNO, B, ] I 3 48 15 PR b
FHER, ELITHIRK; (4) BEF T AR FHERR & EAY L S SR TR AEZES: (5) RAM T
REICIR, TS @M MXHDEA SR IR B —F i kBT RER W, RERAH FHH ARG, TRERL
B BERMFRRIRZNER) FSMNR (R ) B RILFE T R F 5B S RV TE SR X B i T 52 X 53R
ALFR 5 Y 15 BETE I o

KR M T RENE, BEMT BEMNT; TREX,; BRI RIR

Seed heteromorphism and germination mechanism of Chenopodium album in
Xinjiang Arid Region
YAO Shixiang, YOU Tianyu, XU Dongsheng, LI Xiuming, WANG Junan, LAN Haiyan "

Xinjiang Key Laboratory of Biological Resources and Genetic Engineering, College of Life Science and Technology, Xinjiang University, Urumgqi
830046, China

Abstract: Chenopodium album, which is widely distributed in arid zone of Xinjiang, produces two distinct types of black
and brown morphs of seeds on the same plant. An investigation on heteromorphic seeds of C. album was conducted as the
following aspects: the morphology and structure of seeds, effects of seed coat treatment, plant growth hormone and different
environmental factors on seed germination, analysis of electrophoresis pattern of isozymes in heteromorphic seeds, and
finally the relationship between the mechanism of heteromorphic seeds germination and its adaptation strategies in
heterogeneous environments were discussed. Results showed: (1) Black seeds, with a thick and hard testa, were dormant
and germinated slowly to a low final percentage, while brown seeds, with a thin and soft testa, were non-dormant and
germinated quickly to a high final percentage; (2) Dormancy of black seeds could be completely broken by removal of testa
around the radicle; (3) GA, and ethephon had no significant effect on promoting germination of black seeds; while KNO,
treatment could cause considerable stimulation in germination of black seeds; further co-treatment with ethephon and KNO,
could thoroughly break the dormancy of black seeds; (4) The electrophoresis pattern of isozyme, including esterase,
peroxidase and catalase, differed each other between two seed types; (5) Compared with brown seeds, germination of black
seeds was light-sensitive ; dry storage at low temperature had no significant effect on germination of both black and brown

seeds, although germination percentage of black seeds fluctuated slightly. Taken together, we concluded preliminarily that
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dormancy mechanism of black seeds can be attributed to both inner factor (embryo) and outer (seed coat) factor. In all,
seed heteromorphism of C. album and its germination mechanism are highly adapted to the harsh and unpredictable

environments in arid area of Xinjiang.

Key Words: Chenopodium album; seed heteromorphism; black seeds; brown seeds; arid zones; heterogeneous

environments ; dormancy

Fh TSRS Rl — MR b 72 SR PTG B R A RS A e BE 2 R AT . Fh TR
PETE 3L (Asteraceae) \FEF}( Chenopodiaceae ) HIRAF} (Poaceae) Ny # I, 22 7y B (FhAAEY) , A J1781
SR, HR TR BTE EEE P EERER (Ariplex ) | 35 # 5 )8 ( Salicornia )™\ JE BH R
(salsola) ") FITRE & (Suaeda) ', ZERMEYFH T ) SAUMEFETL S 30 % R BN AP R B 6 (SR8 3B €2) 7
T RNCRF T /N T ) 25, B AMET R RIR it SRS T WA A — By, Y RE a8 i b+
ST PEFR TE A A AR ], SRR U WA K 0 JXURS: , DA T 125 400 7 F A 055 32, 0 T DR IR £ AR 3 S IR ) 5
BH 2 M A M 7E R T BTN 25 SR L BRI B e BEE AL

% ( Chenopodium album) “HZEF} ( Chenopodiaceae ) 22 J& ( Chenopodium ) 1 B EEAAEY), | 1Z 048 T & Fh 4
B, BEME N — MRS EAMRE R £, 6 TR A 7 R AR A AR5 RS, Willams 25
T 1965 FEE IRIREZELE Al —HE Mk b 7= A8 BTG B PR+ ARIEF R & H 5 R A SO B K14
BRI FEETE R B BT 2 A R TR B0 BB A, PR B N [ R B AR AR, 2 Bk S AR BIR A 48 £
T HEEE RS E B PR AR FRRIRYUE B AR AT g ER R e ab
FIBRDFARAR , fR 3 — R PEW & , NS BRAE AR LR B A S R M A F R B B 1. EX T2 a8 B T
BT X AR AR S 5 TR B o ELRTIEE P9 18 R SR ZE A+ 5 B 1 i) TC 3R ARG , 3 W] BB -5 4 [ 3 AN [ AR
BB R R X R . M TR T R X R BORRT 5 TR eE 7, W76 7 X% A Ak Y
AR . RATRE LI, ZAE Rl — vk L ARG /= A4 R T8 G MBS AN+, Fh R EDLIE , g R4
1, W R b —2E 1 EL ], 5 B[R] AR 55 57 B R A7 B LG 30 R R R 0 22 SR K, 3 BB R R S R A Y
ERBREN, Fil, AR RSN R ABAESREETEX Zah THETREXER
ST HTABTRGE 2R 7 B S A R WU AT ORI, B0 2P ER H T B X ARk AR SR @ AL, o A
HAEY)BEIAE B2 B Rt AR S PR 4R BE BRI
1 &A%

1.1 #8

2007 4E 11 A9 FHEB/R AR % it (43°45'N, 87°37'E) B AR BB RIZE AR b4 B R E BB 64 518
EMAER AT, WRARBETHREFREX, FEAMSE B0 ; 2EEWH A ({310 mm) ,ZERE
K(Z5 1300 mm) , FhFREE, BERGEDCAR T, RAFEH.

1.2 FE
1.2.1 FrIEEgH0 g

FERAL 34 5% (SMZ800 ; Nikon, Japan) T X#hF FISNETE & B g G540 647 AR BRAH , B X P S Fh+
o i 2 AR B B A T WA A 22
1.2.2 FrdirEm

Wi R SEI I 3 A VBEA 30 A FiRE. HMTETREWZBAKIEFRIL(ERA 9 mm) &, i1
5 mL ZEIE K SR B M B OISR, BT 25 °C .16 h d 7' YBHE (LRH-400-G 1 JEHREE 37485 | AREST 8 ) KB
FAETHAE R BRI FIE R BAKURHER R K. FFHEURRBRKZMFH—F i (KY
0.5 mm) , % 12 h JIIER 1 K, 14 d JFFHF 7R R R,
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O FRMMFRHE  KEEOPFN B FHZ FR I8 T 2K i T R S

@ MRz b3 HEMEMTF(ROTEBKPER 24 b)  FEARBRBIRAES T , 17 Rk wh g (FEF
FHEERR) , BUNOUIBRIEAR RSN R B SR G BT 2R K i &

® NI SRAFAIE  ERRAREFRILIE TOEIEN 116 pmol m ™ s™', 16 h d ™' £, BEF A BE 37 H B 6
AA™, AT TEBKPEEL;

@ IRIRCFAAL 3 KPR AP BT - 10, -20 CykA8 P RIE TR, 4 AIERFEE 1.2.3 AR
h, TEBKPH L
1.2.3  SMESEMAHER A A2

3B GA,  ZHEFIH KNO, AL BB 6 507 DUEBRRIR . 85 & &R 1.2.2,

@ GA,  435IF 0.100,200.,400.600 mg - L' AR B REWIR MW BAFF 12 h 5, KfFEAHH
NIV FE R R R R A A8 4K TR .

@ A R BAF T4 513 AR 10,100,500 mg- L™ # A FIE BB B R IR AR L & .

@ KNO, K38 BAaFh 43513 A A 1000,2000,3000.,4000 mg-L ™" ) KNO, % = {81 F A 38 4K b
A .

@ ZHHFFI KNOSZHAER 435114 0,1000,2000 3000 ,4000 mg-L ™" f) KNO,F10,10,100,500 mg-L"'
B IERHAT BAESL I, F5 22 1) SR AR 770 74 A LR RV BE OV WO T TR R I8 4R E AT R S,
1.2.4  RRIVER TR THEEHE K

© BRBHIA  PhiE R/ —B RS M S EER 7 A FREX 100 mg, THRA T RAPHES S G, A
500 wL 3B (12.5 mmol - L ™" Tris-Cl, pH 6.8) ,F4 °C,10 000 x g B.0> 15 min, B FIHWRAETARES
o

@ EHRERKHEIK R Bradford ¥ BEALEE A S E, DMHE BB SHETHE HE™ . [
TR IR AN E SR I MR G BRIV MR AR I Ry 3% , 53 BS IR 7. 5% » Forp e CAT [R) LY 73 5 i o
HA 0. 5% I HEVER o

@ FLERE B ALY E. FECEER THEEHSR(AREY EBRELRIEE) 1
I,
1.3 FdRGtitath

P LA 48R MR 9 R BE R Ge it 2 AT, BI5GB T ROIE SR AR e, LB AR I 2257 . R A
GraphPad Prism 4K {4:( GraphPad Software, San Diego, CA) X} F T8 & X722 R B E AL, ST HEA K
K ZHEACR A A RO B R 7 2500, IFFTE B35 22 57, T Tukey #6505 1€ & FEAS ] 19 22 5K
o ASCHE J#95R A GraphPad Prism 2K {444 o
2 BRE5SW
2.1 FFRIMERTRIE S5 Sl FHE

TERFRIETS  RAE R G AR 0 o FEM PR  BEMF5EEM T, PEMFHENER,
WA e (B 1a) . ZERPBHE T, X F T 5000, /T W 2/ 2K 5 2B I, 6 EE
] W EFLER S (B 1b,¢) o TEMERIFINIEE R FE R I, WIS+ B .35 1 22 S R IUTE b S i 00 2, JEE B8 N AEE 32
b BT R R A RRRE (LY NE G R 2—3 1) It HLIREE, A5 5] (B 1b) s\ afh 7 mfh R a5
HEmEK, 5 TR (& 1e) .

R NMR R FAME TR, BN 2 P 3, R F N % . R S5\ 6aFM TR B4
¥, — 7€ Ll ] i XS 4% o
2.2 RAMERFIRFENES

HZHBOSHEMFER LR PFERKER, SR NE 2 fin, BEMFHREAHEEN 17% , BF
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1 RENMTRESEBHIEN
Fig. 1 Morphology and anatomical structure of C. album heteromorphic seeds
a. RRBMET WFEMERF; b, BEFM T RHIFNGH, BT EBIR e WOFFRNIRRZEH, Bafh B8l ; AR
#)2/R 0.5 mm; T Cotyledon; JRF, Endosperm; E#3 Radical

T8 OF T RRA B K3 (100% ) (P < 0.0001) . T EH RO TR ZE RG] B TH R T RO
TAE2 d WA TR, e 18 1 d BFH 2 RE I 80% .

2.3

b Bz b B X 5 & R

HRIERR BRI T A AR Z R U R R R B35 22 57 S, X PR 1 Ik B AT AU A AR Ak

B LAV B X B R VR T, 5 R AN 1B 3 B o 7E 3 FhAb B b, Rl SR AR B R A TH AR A
16.7% , ML~ H ERIE 24 ) B A Bz (i B & AR = 2 24% , HE X AR TR FZE 57 (F =1.487,P >
0.05) 5 HUIBRIEMR RIS 25 B Bz bt , TP T I R BB T E 98% , SXTRAERBEER (F=6.989,P <
0.001) ; AEBCA ¢ A3 /MR AR R AR ERHLARAL B Z Rl 22 AR B35 (F = 4.699,P < 0.001) . LA ES5ERHWIH
KW, PR AT R AR T 2 B — 2 R BRHEA

# % % Germination /%

100

—— Bafr

Ll —5 BT

60

o 1 2 3 4 5 6 7 8 9 10 11 12
It Time/d
B2 RBREMMFHHR

Fig. 2 Germination of C. album heteromorphic seeds in distilled

water

i & # Germination/%

60

—— TR
—— KB
—$— i

o 1 2 3 4 5 6 7 8 9

1
10 11 12

fisf 1] Time /d

B3 #MEAEMBREMFHLZNAE

Fig. 3 Effect of seed coat treatments on germination of C. album
black seeds
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2.4 HMEEEE I KNO, X R A 78 & R0
2.4.1 GA,

AT AR SE B IE AR B R X T8 A R BE WA AXRERER(E4) , G R REARF T
FEARTRIVR BE 7R B R (B 100 2 600 mg-L ") 403 R, KA I BB ERF (F = 1.469,P > 0.05),

2.4.2 WA

I FAAS I BE 1) 24 A % PR AT A0 3, HO R G5 5R AN 5 i o 2 ZHBFIVREE N 10 mg- LB, K
A A /MR BESE N, TR BE P K, W e R U R A 5, B I R J5 22 0 3R B, SRR BE 20 3 b

B R R BARHEEM(F = 1.126,P > 0.05),

100 |~

S
g st
g
E 60
k3
&)
ﬁ 40 |
' a a a
20 s s a a
0
0 100 200 400 600

GASYKJE/(mg-L™)
Concentrations of GA;

B4 FERE GA3 X BREMFHRHIZM
Fig. 4 Effect of various concentrations of GA; on germination of
C. album black seeds
HFEFRFERERABE (P > 0.05)

2.4.3 KNO,

X HE SR AR T #EAT A [R) e BE A9 KNO, b B85 B B
K SEu B, KNO, AT 358 2 3 b 2 s SR 0 b 7 I Wi 2
(BREFEMERF = 15.20,P < 0.001) ,Tukey
KR s Rk — R, BE KNO, WK IR &, e AR
FAH I3, 76 4000 mg- L™ f X B AR 1B KA &
REEHAER(E 6) o
2.4.4  ZJ@AA KNO, By FFEH

TEHAE R 20 F) 2 KNO, i 327 36 38 0, 7 7 R B
R PR , AL I [R5 PR I, 0 B A 2 3% 3t b
I BB AR N R BE AR5 IR A A B Y
HE KBOF TN A IR RIME T Pin. MHART
ZHT (R 1) B, ZHFIA KNO, 7776 18 38 19 AR AL
JS%, BNFEAS [A] KNO; ¥ B2 it A 20 1, R RE & 2 4T
BT RERAIFE R
2.5 SEIER TR TEEE K257

100 -

80 |-

X
=
8
§ 60 -
g
=
2 a
ol T .
& a 1 a
iR 20 — ——
0
0 10 100 500
IR JE

Concentrations of ethephon/(mg-L™")

BS5 FEREZHEFBREHFHRENRE
Fig. 5 Effect of various concentrations of ethephon on
germination of C. album black seeds

R FRFERERABE (P > 0.05)

100 -

80 -
R
=
=)
g 60 c
be +
; 40 a ab
< | 2 T
R 20— 1
0 1 n 1 1 1
0 1000 2000 3000 4000
KNOs# &

Concentrations of KNOs/(mg-L™")

B 6 FERE KNO, REMTFHEMNHWE
Fig. 6 Effect of various concentrations of KNO; on germination
of C. album black seeds
HRFEFRRZEF A RE (P > 0.05)

NS R BIERD T8 R Z R L, X R G 518 07 P RS o A g ad S AL S R ]
TEEHEAT T BRIk AT, AR AN 8 Fi7n . MBI 8 rh 7o [R] TG il R B, R M 7 58 0 T I BT
FEZESt . TEPRAGIF TR 9 A8 Bl (18 8a,EST1—9) , Hodr ESTI (R AFFI6) Al ESTS (465 F70)
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TEPIE [R5 ; Tl S ALY B[R] TA 3L 8 4535717 (1 8b, POD1—8) , HoHr POD4 (R 507 J0) 0
PODS (#5507 70) B A 225 0 Tl AAL SRR LAE, & 8c H Bis i — R B3, BF T E B E
BT

£1 TRAKREZHEFNKNO M EBEMTFHEXMHNEARTENHT
Table 1 Results of Two-way ANOVA of germination percentage under different concentrations of ethephon and KNO,

M 2= 5 Source B E df 75 Mean square F P
Z.J%#| Ethephon 3 4415 116.00 < 0.0001
KNO, 4 3203 84.14 < 0.0001
ZJ&A| x KNO, ethephon x KNO, 12 581 15.26 < 0.0001
100 1000 mg-L™! KNO; 2000 mg-L™! KNO;
80 - —= - -
60 -
o
S 40t g L
5 I
2 201 — -
g
E 0
K3 100 3000 mg-L™! KNO; 4000 mg-L™! KNO;
o L
% —_ h— —
4% 80 |- —— II - ——
iR
60 -
h— —
—_—
40 - —— -
20 + -
0
0 10 100 500 0 10 100 500

LIHRIE (mg L™

Concentrations of ethephon

B7 ZMEF#KNO, thhE/ERAXREMFHEZNMM
Fig. 7 Effect of ethephon and KNO; synergistically on germination of black seeds

< CAT 1

B8 RAUMMTEILEELEHNER
Fig. 8 Difference in the isozyme band patterns of the heteromorphic seeds

a. MiRsb. A EE e, A AALEEE; TKIE 1 REFTIKE 2 4B O T
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2.6 SRR LB X S AU RR T8 A R R R

A FEFEF T BB RO BURIEARR, B 9 B8, RO TIERLE TAA 1.7% M EE, 56T K
B A#(16.7% ) ARk BEZER(P < 0.01), TG TIIETEEE 5 RIS BT RIYHEIE 100% .
2.7 ARIREAE FBUPEADT 0 K R

AR X S B 8 2 B SR 45 R AN 10 B, AR T BB &2 R 7E - 10 CHI -20 CRIR
T, BTERAA A B 22— RARME, BEJE A B Lt (XU R T 22 707 4 i [ 5 ] B R R B R B 2 5
(F =2.910,P > 0.05),1 - 10 CH1 -20 CHIALBE At TCBH .27 (F = 0.036,P > 0.05), #E@FFH)
WA A FRAEARIEARAF T B3N K, JRLBE AR [8] 5 XU PR 3R 7 22 20 M 3R B, S [l B 0N ] B A B ) 3 R 4 R
TREZW(RE .F = 0.014,P > 0.05;} 8] .F = 1.223,P > 0.05;JRF xBf[E.F = 0.015,P > 0.05),

Ry [CIwarmy
100 —=
S sl © 80 —a BAFTF (-107)
E E - B (20C)
=1 =1 | —&- Wy (-10C)
£ oof £ i AT (20C)
= =
S 40t & 40
& &
= 200 @ 5
0
b L
AbFE Treatments ] Time/d
B9 XRMEBRWNREEMFHEZNOZIN E10 RERENREMEMTFHENZN
Fig. 9 Effect of light and dark on germination of C. album Fig. 10 Effect of dry storage at low temperature on germination
heteromorphic seeds of C. album heteromorphic seeds

3 it

HAT R IEA SRR TR EE A T TR X R, b7 5 5 R AR 38 7 55 B 5 B AL 35
BREERR . B Williams 2T 1965 EHERE AL B A S AR T LR, BN SEx 2 ifh 75
TUVE J W A PEEAT T F9T , (BT K S 4R sP A A X i A B R 228w . RE BRTE R
L SAIEF TR HRE , (HA BT R KBTI R I, WA B 2 JE A R G, T
HF TS EEAE ST OB ER R ES . F, RBP4 TH B R, X H R B 778
TASEEH A R KBRS B Fb 7 R DRGS0 AT T TSR, SR B R TH BN MBS At 72
[B) 2614 2 7 TR B I B 22 5

R BRI TS5 B 022 R EIRBIZE R e, BAFh TR BRI H B & AL, 48 (o Fh TR0 B2 18
B o A U o ARG X BE BT R TR S A L R B, L R T R B 25 5 A I (SRR R R A
10 2—3 45 s HE— 2B AR b 0 B2 HEAT SRR IR G B Fh T UL P3R4 , 2 0, JE T B A ol B
X S0 o AR ) K LA BB A RELASVE P, AT IR LB 28 o X AR W A T R B O DTS B s 2
FhF R & BRAK S5 B A K, ikt RALIESE (Atriplex micrantha ) FiI 5T ( Suaeda aralocaspic ) ) B 44533
Fifb Rz Ab B , RE B AR H R R R I , BE R M TR R 22 R T B R S R R BB
2SR BB R 2 — , 3ot THEE R I 28 SRAL I TR IR B B R IO B o B 5, R T & B B e S 5
PEVRR T B R OB [E] , AR T BAYRHA R RS , 38 0 T J5 AR BR B 7 395 2R 5 LY, BB 0 7 PR IS P B 86 T A 4 3R
1%, FEVE TR R B2 (R0 T, BRI TR RS AR TFE , R 5 Fe 2635 11, TR B T o R i 2s 1] 2

PRIRTE LA A 35 1 R TIEE A F A REIE % B & MBS, RAAY7E KR IL & B 13 A T2 Ak
BRI RS DR IERBHIESE RN . I FRIRNEERRZ - ERASKNERR , QFEFAEE .25
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TERHBER A RITRMR L S ’IKE " . BNCAFSARER . ZMAFTBFFARIR g 72
TEZE WA MRS, FH SRR FIRH BRER F T REE Fh T PRBR , A i HACR BEZE P A A AR A AR K AR 5+, B
FMERRE TP BARETAIRGE ] CA, SRR AT RE ] B AR R B AR TR R (HA LR
FEROFT WU R FH A BEBL GA, M LI Al B 3E 2 k. Roberts T+ 1963 4F4f% 18 filf BR 30 %) F 7 8 5 A R 2 1
FAZ AR IR YR BE KNO, f9Fh 78 R 9230 v R 3L, KNO, 0 38 SR 78 & B — & MOARUEFE A T 2
Ja R KNO, [ et 5 e U] e B PRS0, SR AERSCR 43 B3, ORI A BFIR S5 AR L 7 o IR P
LIFHFTERREL & BB T R R R O FRIRE— RN . T 23, R 27 4 KRB RIR )
MRAPT, QSRR LI AN KNO, 556 9 J7 A B0ET R TR b 1 BOPRBIR , K 38 R AE T R e B X T3
B IR, B R ARSI R — 2 N EIE B SCAN FHE

YT BE AL R A =4, ] TREZ B RUBFI R PR A 8 R0 —Fh AP AU T RS o 4SOl dod R
RIS 9 S B AR 7 2E1T T R TG AT , W25 A P AR h 1 7E B G 5 480 1 A0 o 4 fe S0 7] T 7l vl ok %
W LSRR A R, MEEE G A ST AR B A KR E A RIS 8 B2 i R
FARY . WA TR R TRKT 022 R AT ARSI T 45 S0 AR Fh R B SR R B s UK B 1 22 S s PR 3
BREBRRER, X 2R ETHRESEENR B THERERKER, BA R TH—PHIESL,

TR LA BB R SLI AR TRl A - BE R AR T A R RS PO T R A R — R R
WR. dTRATF SRR, 7E—EREE BRG] T Fh 7 49 Bk A1, T S5C 5 2 X AR B fe KA 2 2
AIDUARBEASE A s L R IEA S R o T RREM TN IREER 8= Y B (a0 s AR EREE ) 1 & B4R,
IRBRE KGR T SRERNRIKNZES, BEARHAERSES RN B RUTEM LML, HitRE
Fh ¥ RET B AR BR T A7 IR R (IR J7) ASNIR IR 2 (Fh B2 B ANBE BE ) =2 18] i S By o

TEXSRE S BIERD T8 R M R R TS P R B, B PR AP P BT R XOL R TR A B ER, KH e e
P T8 R HOEA IR (B ARG FD T ERR I FP LA 5 TRIEIC A7 B BE R BIR A7 e R T B U,
(BB TFHRRRAEWS . ZHIRE BN, LR BE R RAMFHRER " MEREMT TR
X L GAE (Suaeda salsa) S FFE PRI T B0 F0 T8 R B AOBRORET =% o H I BORAR R3¢
FEIR AR R R R AR, SROM T L EAERAIEMEE o TR Q7% S0 S35 B U R 2
SEHAE + 5P R TE U A BUK AR TR E B R 2 P i — BB EE A A AR TSR
JUH , SRR, DT 2 500 B e 2 S5 R Pl o R R K AR T B0 PO AR o R G iR R B, BEAE T R e
X 7= A G Fh T B BIE B, X SRTARRER 25 . SaiiE TR 6—8 H iy (LR Mk
Fi/b FER BRI SARRFE ™ eI , AR THAR T B A0 T4 38 T 5ORES , HE R 5 2 A - 39343 % i 7t
0, F S R ™ A B 22 BB R R TOARIR 948 1, DL E3hid X Rl i .

BEHETRX - ERWMEER R T, RO TEIHAKHER D SRHENRR E—ERE LE
JETBIR AW IRE TR AR SR, YT B R — A R R AR R T RIR, ZE B B AE
Ze it BTG K BB K, XA A TR T o5 A R A3, R SE A, (ELE A AR K R R S B aa i, AT
AT, FIER— P4 3 9 sms ) o M AR T2 05 K I B AR B0 Sk T v 0 SR, o v 3L
ERLH R T R XA R R AR E RN AT ER L
B : A SRR T EAOL KA SRR BT DR 2 RRILBUA
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