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Study on Low Temperature Storage and Cryopreservation
of Pollen for Peach Germplasm Resources

ZHANG Jin-mei' , YAN Wen-jun' ,LI Xue' ,HUANG Bin'?,ZHANG Hai-jing',
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Abstract ; Peach ( Prunus persica( L. ) Batsch ) is one of the most important vegetatively propagated crop germ-
plasm resources in China. Cryopreservation has been implemented in genebanks worldwide to conserve vegetatively
propagated plant collections by using shoot tips, pollen or dormant buds. In this study, the effects of moisture con-
tent , rehydration treatment and storage temperature (4 “C and cryopreservation ) on in vitro germination levels of pollen
after storage were investigated for 15 peach cultivars. Results showed that ; the moisture content for peach pollen cryo-
preservation were determined,and the optimal rehydration condition was found to be cultivar-dependent. In vitro ger-
mination levels of peach pollen after cryopreservation were as high as 80% after 4 years storage. Furthermore ,in vitro
germination levels of peach pollen after cryopreservation(in vitro germination levels were higher than 30% for 14 cul-
tivars ) were significantly higher than those stored under 4 °C low temperature (in vitro germination levels of 0). And in
vitro germination levels of pollen for 11 cultivars after 4 years cryopreservation were not changed significantly ,even 5
cultivars among them obtained significantly higher in vitro germination levels. In conclusion , this study will benefit for
the establishment of pollen large scale cryopreservation for the new National Crop Genebank of China in future.

Key words:peach; pollen; low temperature storage; cryopreservation; in vitro germination; monitoring

WS E#I2016-10-24  {EEEAHE:2016-11-24 P HARAHE:2017-06-13

URL:http://kns. cnki. net/kems/detail /11.4996. S.20170613. 0859. 022. html

E&WE : EREPREHE A 1E % 51 (2014DFG31860 ) ; 4 1 ¥ Fh Bt 78 I8 £ 4 5 ) F & TR (2016NWB036-09 ) ; “ -+ Z " BH 4 s #53H 4l
(2013BADO1BO1 ) 3t [E AV A2 Be R AT T AR/ M YA S8 I AR 7 5 2L 2 14T BA ( CAAS-ASTIP-2016-1CS)

F—VEBE B Tr 10 VR R T B IR AR AT . E-mail : zhangjinmei@ caas. cn

WAGIER  FRBERy  WH5E 7 0] I AE R BT B 054 A7 . E-mail : chenxiaoling@ caas. cn



4 1 SR AT < WAL b R A AP TR R A7 7 3k LU 7 671

Bk Prunus persica( L. ) Batsch J& 35 £ RH4% & &
FeAR, FEE AR BB G A 4000 241
AREE DT o DA B sl ZRE v R TR RN
TR T U E LA K B PR R, Bkl %
PRPHSE A W AR 0 B DR o R SRR 4y
T EFENE R o A7 J7 2R R], B A Jo 32 22 DAl
Bt IR Mg 0 er . I [ 20 H4D 50 AT 4k
Fr b 5T BT UM A -5 AR DR A AR, 80 ARAX 23 A
Jea R s BN T 3 A E Ak BT IR A
2 2015 4RI E S 9L [ OR A7 BEFh BFE IR 485,645
H1800 173, il 5 [ Al A B 5 e Sme b o [ -
#4301 (The National Clonal Germplasm Repository in
Davis,CA,USDA-ARS ) EL {77 Bl 53 % I 595 1y
o I 81 (A A 1) e it S5 B S AN B o3 e S HBe
(HALAFLEA 57 S A 15 Wi R B L S U
WA B TR TR DR AT AR 118 Ji , L ) o I 9 905 I U
PRAFIAT TGSk 2 Joe | 1y T Pk B TR R ) o o %
NN R R IO o W

G PR AT R A BT E RS R (- 196 °C)
SR ( - 150 °C) AT KRR TE , IR AF sk v
ReAERy 2RO IRIREF A g8 5E07 ) JER K
W AT, AT RO D A 28 Tl bl RE HH BRI A
BEAACIIANIE (1) [0 B2 ; [RI S, ) g A0 85 5 | A% 5%
TERZRAE E R T SRR R S Rt it, |
NANE X LG EEARAEY) SRB B 5 FE M) (22
TAVE 2 VR LA K 5 MROR S 170 Z R 4T
JE T AERHEARIR PR AR AR R A R
AT R PR AF 1Y A8 By L2 T 2R 52 i R ST Y
i

] N A AR R BT R A9 X6 52 T JRe 1 A6 A0 AR A Ui
{RFER ST g B L2 , 40 M. Omura AARTE T HA
[E] Z¢ Fll Jii %€ ( The National Institute of Agrobiological
Sciences , NIAS ) #ALIE AR AE T 60 10 B Fh B ALKy 3%
2 IF e T A A& T 18 5 HE LD Bk A Bk o
ey AR IR DR A BRI 5T, R I 28 5 I /K0 B AR
TR PRAF IS ALK W A2 5 B i FT J3J31) 35 85. 5% ,65. 5%
FI81.6% " o LITEWFIE it 8 1 46K T4 i 4
BREAF RN ) (ED0 i BB AR T DR A 1 25 K i
BIfRARE T2 TR AR S K B TR AR
AR, TR 2eih LG (Rl B AR LU RS S
SERL e A RIS, ELE P R T R Ak R T A
Ty AR PR AT KA AL S BRI

OB BEAE YR 58 i S A b o
JE— BN IO BIHAE W B IR ORI S TR LLZEOR

PRIRZE ALK 2 0 DR AT 2R 10 T P 98 A1y A At
TRAFH AR K AL D7 ThT A 25 e 7, R
FFELL 15 BB BUAE RS AT I X4, AR 7K
FAR I ORAF 712 TR LR WSS« (1) S /K XS Bk AE
BB R DR AT B 2 WL AT 5 5 (2) A3l PR AT P R )
[ 4 b FRRT B AE A5 285 TSI R R B E R 5T 5 (3) 4 °C
AR PR AT N R R PR A AR B AR A R A L
BHESE; (4)4 CARI PR AR Z AR IR AT 4 4F )5
AER B A A AR M IMBTTE . ARBIETE 15 S 1 5 iR
ST AR MU R AR IRL AR AT R BEBOR S

1 #MR5EFE

1.1 #F§l

AWFFE BT 15 Bk BAE R 5 YR T
Jb T AR 2 B MOl SR AR5 [ kA B 9 R
Ml 15 £ Bk Fh BT 43 51 2 92-7-10 ,94-1-40 ,94-2-
42 94-6-6 97-3-29 BR1 .G .G-12 . T-25 fEHk 3 1€
Bk 6 Fiild 5 5 HrEm ek B 5 SRR,
1.2 A&

1.2.1 #BIRE L THEX 9:00-11:00 K45,
AL 7 Il v ] Al B 2% B A Bk 2 ik 53 o [
FAEWIFN B (bt v ) Se i = AT JR 250 5
1.2.2 EMTREEKBREBERE L0 TIRBK
FEMCIRARAF TR R AR LN B3, (1) N R
B2 B TR E Ok ; (2) #AE25 & T2 I T 1%
(HRE 22 2 C, HXHRE 20% ~30% ) , T %E T 1§
Ja K (3) K TS L2 B B T 1.8 mL
AT (Nunc, L) 8 B FAEY) Fh T2 19
AU (CBS S3000-AB SERIES, ZE ) {77 ; (4) $ 2
A FE S B ARAEE DB G | 7 38 C ki kiR
3 ~5 min; (5) BULTRIG AL T35 2 b
T A 2 i A R e ) % A A R, = IR
W2 ~3 h,

LA S K I TR - T2 B O 35
PR Ma; SRS TG FEFR L A5 500E Mb, R
T BCE T 130 CHEF T 2 h, BTG 5 %
W, BT TR EIRRH 20 ~30 min, KR
B8 Me, MRAEITHE ARG Sk E, & KE =
[ HEATEE B (Mb) — Btf5 S E & (Me) /[ BEETAE
i (Mb - Ma) |, BRRINGE 3 IREK
1.2.3 &M 4 CRIERT Kok 122 hPRg
(1) FI(2) KBRS AL 252 B2 T 1. 8 mL AP
J& , BT EFEYF R 4 CUKEE /R, b0 £
AAACEE ) [ERARPRET T 1. 2.2 WAL R (5) Ab#L
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1.2.4 TEMEEBEHEEZNE FIH SR
RABEHATAEN AN B AR AR M E - (1) WAL H
T4 150 g/L HEREFT 100 mg/L HII R (19 B K 8 &
WIS FREE | 25 CHEREFE 4 ~8 h; (2) AERy Bk
KJa ,FH S (SZ x 16, OLYMPUS, H 7)) & AH
G BEIRE KR, Goitat, Bk AL R K
AR B 1 A5 A A A T ARy, B R BE AL
TEEL 4 ALY P340 BT 29 100 N FEH , BRI
4 NEH

1.2.5 HBGEITHWH AL AR DA BE bR
WDy 2255~ R SPSS kA4 18. 0 E4T 404 40 7
I FH R 70 i 35 W% 2% 7 (Least Significant Difference,
LSD) #E47 75 22 50 M (ANOVA ) s 4T T K56 (P <
0.05,P <0.01), LAZRAS 50 96 1o 25 1 22 5 00 o by
g5,

2 FHRE5HMH

2.1 SKENERBREENBEEHELENIT

W 15 BRI BT A6 25 T4 2 A8 W) % /K it Js i AT
TR K AR AT, Go i AR R A7 IS 6k B A
W &R, IR AR [R) 15 7K 8 6B AR R AE S5 164 25
N &S AN

R R IV 23 il N1 o S L 2]
SRR R 56. 4% LI BB ARIRARAT IS ALK
B R RN 0, M2 FoKkE T E 33.7% ~
37.3% bt ,5 3Bkl BT AE B (92-7-10 ,94-1-40 ,97-3-
29 B Bk R R E R ) BRI AR S ALk T 2
RERI BN 65.5% . 57.5% . 56.2% . 58.3% F
48. 1% ; MALZy /K B TR % 25.2% ~26. 6% 1,3
ByWERH 5 (94-1-40 97-3-29 FIH i T8k ) AR AR
FEJG ALK B AR W & R 3 5l Ry 83.3% | 68.9% FI
79.2% ; MAEZy K E TR 13.3% ~20.6% B ,6
3Fh 5T (94-1-40 \BR1 .G fEHk 6 Fildh 5 5 FHL &2
) BRI R AT IS A6 B R & 23243 1R 83.0%
43.6% 47.2% 50. 4% 43.7% F170.2% ;1 3 {3 7Fh
Ji (94-6-6 fEMk 3 FIE KA 5 ) @A R 5 16
e R Wk K, 43 5 28.6% . 28.0%
25.5% ; MACL oK TR 11, 4% LU B4 R
JF(92-7-10 ,94-2-42 94-6-6 FIEKAH] 5 5) BIKE
PRAF I A6 K B IR W & %4 5k 61.3% (51.1% |
40. 0% F142. 9% ;7 {pFh 5T (94-1-40 .G-12 . T-25 4£
Bk 3 bk 6 Fiid 5 S AT Bk ) AR R 1L
By B K S XA, 43 0l 34.5% (22.8%
32.8% 6.0% 26.5% 12.0% F5.7% (F£ 1),

x1 AkEXNBRERFHRENBEHRTEZNZM
Table 1 Effect of pollen moisture content on in vitro germi-

nation levels of peach pollen after cryopreservation

AR IR A S5 LR
e . ﬁs“ézhiéa‘?ki(%) %14§ﬁﬁ7i$(%)
Moisture content In vitro germination
No. Cultivar
of anther levels of pollen after
cryopreservation
1 92-7-10 67.8£2.2 0b
36.2 +0.8 65.5+2.4 a
9.3+1.7 61.3+8.9a
2 94-1-40 61.5+0.6 0d
33.7+2.3 57.5+8.8 b
26.6 £1.3 83.3+0.9 a
17.6 1.1 83.0+4.9 a
7.7+1.6 34.5+4.8 ¢
3 94-2-42 70.1 1.4 0
5.0+0.8 51.1+6.6™
4 94-6-6 64.6 £0.7 0c
18.4 £2.2 28.6+7.9b
9.6+6.3 40.0+3.2 a
5 97-3-29 66.8 £2.6 0c
34.0+8.6 56.2+1.4b
25.2+2.8 68.9+4.8 a
6 BR1 56.4 2.9 0
17.3 1.0 43.6 +9.5 ™
7 G 67.6 1.6 0
14.4 £3.5 47.2+2.8 ™
8 G-12 70.6 £3.2 0
11.4 £9.3 22.8+6.8 ™
9 T-25 61.5+3.3 0
8.6+2.3 32.8+4.1 ™
10 1Bk 3 69.0 0.8 0c
38.0+3.7 0c
13.3+£0.8 28.0+3.5a
7.9+1.8 6.0+x1.2 b
11 1ERk 6 65.5+3.4 0c
14.6 £1.3 50.4+£2.6a
10.7 £1.7 26.5+8.8 b
12 Sl 5 5 64.4+1.5 0c
20.6 £2.6 43.7+7.6 a
10.3 1.2 12.0+£2.0b
13 BB Bk 64.3x1.4 0c
37.3+4.8 58.3+8.6b
26.1+4.9 79.2£2.3 a
8.1+2.7 5.7+0.9 ¢
14 BKRF5%E  63.6x1.0 0c
13.9£2.2 25.5+3.2 b
7.4£2.0 42.9+6.4 a
15 e 65.9+1.0 0c
36.7 +0.9 48.1+4.1b
17.7 £2.9 70.2+£9.2 a

FAE VB A + bl 25, PR RFAELEF BEMH(LSD) ;
TR SR ARG T IR 28 5 W IR 3 (P <0. 05 8L P <0.01)
Values are means and standard errors of four replicates, letters indicate the
*and ™ denote signifi-

significant differences of the results by LSD test,

cant differences of the results at 0. 05 level or 0. 01 level (T test)
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2.2 REEEMEELAENREEEMBMEHEL
B4 b

DA 13 kb oA 6 42 ik AR K A B 43531
T 4 CAURFANRZERBIGELAE 1 A, Buh bR )s ik
FRAER B AR & o, 25 R N2 2 o, WFoE 2 1
T IR ERCR B = T 4 CARRARAAE, 11 6
R AE RS, Bl 92-7-10 94-1-40 94-2-42 97-3-29 G,
G-12 fEik 3 FEHk 6 ik 5 5 s Bk AR & 2R A
i AR AR 1 A H G A6 B R & %6(28.0% ~
83.3% ) E M T 4 CARIAAE 1 A H 51 B
BIHR(0 ~31.7% ) ;2 AP T (T-25 FIERAFI S 5
) AERHEBAGRAAAE S5 A 4 CARIR AT IS B IR HE &%
Te 2, SIRAEHTAEN B AR R A L, 288K
TARAEST 9 1y R B H 92-7-10 94-1-40 94-2-42 G\ T-
25 fEBk 3 A6k 6 JBrm BRI 5 EE ALK B AR A R
RN 5 R FE R 94-6-6 97-3-29 BRI G- 12 Fild
5 AR R R R S IR AARTC AR A 1 R
ek BERRAL, W2 4 CAIRRGAES , SIRFRTE R

xR2 RERBEMEIZAEXEHEEHELENZI

BIRE R RAH L9 P B E Ry B A K 0 i B RRAIR

DL 1S A BkFRBAERS AT 4, 2R ik
TIPS 4 A5, TR LR AL BEXHB AR TR A 5 AR
BREA AR SRS, 25 RN 2 Fion, WFoEas R
R, 1 Ak BHEOGTER Z3 Bk D R (R AR A AR B AR
RAREA REF AR AR R 8 (R TR
PRAFACTR 3G N R RAL R A AEA B AR &R F AR T
[IVRALBR A ALKy B A AR 0 R 12% ~24% )
92-7-10 M\ 26. 8% 217 31| 41. 9% ,94-2-42 M 16. 8% 4§
B3 34.5% , G-12 M\ 15.3% 32 55 5] 34.9% , T-25 M
42. 4% $=55) 63. 4% ,4EHk 3 M\ 19. 8% $ % 34. 2%
1EME 6 M 39. 3% 123 63.2% , Fitld 5 5 M\ 31. 2% 12
EF] 48. 1% , 2 KA 5 5 M 39. 5% 42 = %) 51. 7% ; i
97-3-29 FIFEEER 2 o SR AR IR AR A AL R e 3
AL B P A5y B AR & 23 LA Ak B B 25 R AT
B3N 48. 8% F#AK 2 37. 2% ,41. 3% [ Z 21. 9% ;
HAR 5 AR Fh SRR IR ORAT 5 38 0 [RT A B AL A
BRE AR N B

Table 2 Effects of the storage temperature and rehydration treatment on in vifro germination levels of peach pollen after storage

PRAETTAENT B e e e e

PR (% ) REE A AR BRI &% (% ) {RAF 4 G AER B R &R (% )
o) e LK (%) In vit In vitro germination levels of In vitro germination levels of

413} n viro
N Culti Moisture content ati pollen after storage for 1 month pollen after storage for 4 years
0. ultivar ermination
of anther | 8 s of voll

evels o] p() en

before storage 4 ¢N® LNM® 4 ¢t 4R LNM® LNF
1 92-7-10  36.2+0.8  28.1%3.5 o 65.5+2.4" o o 26.8 +4.2 41.9 £2.1 % #
2 94-1-40  26.6+1.3 46.3 7.2 1.2+1.2% 83,3 +£0.9" # 0# 0* 39.7 5.2 42.7 +4.6
3 94-2-42  5.0+0.8  27.9%3.3 6.4£2.7%  51.1x6.6" o o 16.8 +1.2% 34, 5+2. 2% #
4 94-6-6 9.6+6.3  35.7x4.9 / 40.0 +3.2 ot o 28.4+1.4 30.7 £1.1
5 97-3-29  25.2+2.8 66.7 £16.7 26.7+1.7%  68.9 £4.8* 0# 0 48.8+1.5™ 37.2+0.3*
6 BRI 17.3+1.0  40.2 8.4 V 43.6 £9.5 o o** 8.8+3.6"  8.5+2 5%
7 G 14.4 3.5 37.0+3.3 31.7+2.5 47.2 2.3 0 o 15.5+7.1%  30.4+14.7
8 G-12 11.4+9.3 22.8 +6.8 21.0+0.3 23.7+1.4" 0 0 15.3£2.2 34.9 4.5
9 T-25 8.6+2.3 20.9 £2.9 37.5+11.7%  32.9 x4.1% 0 0 42.4 £2.2% 63,4 4.7
10 WHk3  13.3+0.8 22.0+1.7 18.0+2.3%  28.0£3.5* -# 0 0 19.8 +2.9 34.2+3.9% #
11 Mk6  14.6+1.3  20.8%7.6 23.5£0.5 50.4 2.6 o* o 39.3+5.3%  63.2+0.6%
12 HiEsSS 20.6+2.6 47.1+12.0 21.7 £3.9" 43,7 +7.6™ o o 31.2+1.3 48.1 2.5
13 HEmEhk 26.1x4.9  48.1+4.4 17.6 2. 1% 79,2 +2 3 * .# 0 o** 40.4 £2.4 42.4+1.1
14 BAHSS 7.4+2.0 57.7+2.5 35.5+3.3% 42,9 +6.4% 0* 0* 39.5+4.8% 51.7+0.4%*
15 RE®RE  17.7+2.9  49.2+4.5 o 70.2 £9.2 # o 0 41.3£3.1* *#21.9 +2. 5%

FAENEAE A HIME + bRifE 22 LN R IR 2R A AT ; NR A R 051 E R G AT 5 R 28 R BN 28 [ A B ; = A 0 RoR & TR
% B A3 (P <0.05 31 P <0.01) JHTARLE 1 AN FHEAT 4 CHBIREARAEIS LR B 1A R 2% 5 W VT, LA R ARAT 4 4R 5 AT
FRAIR BT S A [ V2 Ak BT [ V2 A B ) A0S S AR R 6 25 S S S Mk e P AN 3 IR 46 T K 96 25 5 Wb 5 ANk b 3 (P < 0. 05 3K P <0.01)

JHTRAR TG FRAF T AL B 1A 54 22 e W 35 PR

Values are means and standard errors of four replicates; LN indicated storage in the liquid nitrogen; NR and R indicated that pollen treated without rehy-

dration , and with rehydration , respectively. * and ™ denote significant differences of the results at 0. 05 level or 0. 01 level (T test) ,in which the T test of

in vitro germination levels of pollen was conducted between 4 “C storage and cryopreservation after | month,and also conducted between without rehydra-

tion and with rehydration treatments after 4-year cryopreservation. * and* also denote significant differences of the results at 0. 05 level or 0. 01 level (T

test) ,in which the T test of in vitro germination levels of pollen was conducted between after and before 4 °C storage or cryopreservation
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2.3 REJIEEENBEEHELEEN

PL1S Oy BbRh T AE RS A X4 M 5E 4 °CARIR
PRAE R BB AR IR AE 4 4F 5 ALk B R & |
ZERANR 2 Wi, WEGREE AR 15 Rk AR
28 4 CHRRIRAE 4 T 5, AL TR IS ARG i A i mlg
b B TR B R B R R I I 2 O T A R A ek A 1
TORAERAEL A WG ST . SIRFRTAE R B AR &
KA EBARIRARAT 4 47 J5 38 2 38 infk 7 5 [l 8 Ak
PR .5 4y R (B 92-7-10 94-2-42 ' T-25 4EHk 3 FI
ek 6) FE Ry B AR K oK i 5 4 = 5 6 40 F T (R 94-
1-40 94-6-6 .G .G-12 i@ 5 5 Hrsm EHE) £k =
PR & R SRR T B A8 Ak ;4 0 F T (I 97-3-
29 BR1 GEKF 5 5 MIPEEEE) 100 B R &R 5
TR, 14 3R T (R BRI ShRhAN ) BARIRAR AT 4
AP S FLAE K B AR R A AT AR R 30% LA |

3 e

FER S K R IR R A R O M R R, [
P A DA XS Bk A o 68 AP IR DR A7 B AR F 58 4 3 v, B
W7 TR (40 8 h 5% 24 h) |, {H %A B IE B Y
FKEFE R T AR TS A, AT S
3Rk R 5, B 92-7-10 ,94-1-40 97-3-29 Fitl 5 =
FUgrsE Bk, T AR R R A AL 25 7] T8 2 5K
1 20. 6% ~36.2% ;6 3 F0 5T, Bl BR1 .G, G-12 f&
k3 AEBk 6 FIREEER, Al TH: 2 &K & 11.4% ~
17.7% 34 {5 F 5, Bl 94-2-42 94-6-6  T-25 Fl & K
F S S A TIHEESKES0% ~9.6% , 94-1-40
SRR AR 1D F J5 ARK B R A 2 B 7T 3k
80% ,XZEF SR MBS R R ET A
(19 /N A FIHE 2Ok i b AR AR DR A B A o
AHARL o A [I Bk it bAoA AR ORAF ) B ot e
PR 76 R T8 B A A A - 46 by 8 (IR R A 5 h
A=

E. Parton %5 5% 3 W1, A0 i 389 i [ 36 4 2
X RAEHE ) AE A R AR A A AE W5, ASHF
TR, [0 A BT Bk A o S A R R B
FRWAEAE SR S, a0 8 iy A s (B 92-7-
10.94-2-42 T-25 .G-12 fbBk 3 AEbk 6 Hiik 5 5 A
KR 5 5) AEH 28 IR AL H S H AR SEA T (R0 Ak B
ARV A3 0 35 B i 5 2 (A (97-3-29 R R
7 ) ARy 28 R4 P B SR SR AT 1] 308 Ak B Y 8 R
R EBEAL; A S B BT (94-1-40,94-6-6
BRI .G FIH Rk ) WiFh A HAE K B0 & R 22 57
ENTEN

BT AE XA G HH L E 2L A Rk AE
Wy RBARIR AR 98 22 B, 6B 2 M IR AR A7 I 1 L
AR AR TR S X T R R B
AT ks SRR R AR RN 4 °C 220 C AR
FE LB I, 16498 AR DR A 3 T A6
(RAEF . ABFST I E 15 1Bk el 5 48 45 70 K VL
TRAFAN 4 CARIRARAT 1 A5 B IR & R A LRt
FERIN, 11 Gy A6 2B AR CR AT 1 A6 K B AR &
RBEFEET 4 CHRAFMER BRI &R, WRTE 4
ARG R AE R B 2 SR 45 R R B, 4 °C ARAE Y
TR BIRE IS 7 5 AR R AE 1 11 3 b TRk AE
BRI K5 IRAE R AR R B8 AT & SR AH G ) A
FEL 2 I S 4 R 14 RS AE A 1) B AR % R AT
Fr30% LA b, PRI, IL2E AT 25 AL SR AE N T
RIBARAF 2D 1A RN T IR R =D
5 AREPOT & E Ak A AL A B R T TR AR AT
Kk 10 455 AHIFFE SR AE A Bk A8 K93 A8 K IR A7 T
FDRALE 4 4

i 25 %ot R AR IR AR A7 B H 2R F AR, [ P9 A0 X3 43
Fft A6 B O SRS A R AR A, an b s kol R
SRR T ILAS AT M5 19 BE 71 MR
SRR R T R T IR A R R
TERRARA Z R, v B AL RE 4 B AR P RL 4 0F 5%
] A o 50 AR P 4 [ AR A 9 o B 9 U 41 D7 4%
O3 1E 5 RURhF AR R AT A%, Rl K it 1 LU
TERY 2B IRHIR 2F 45 PR AE A () T BEFE A ot
PRI ARAE R AR R | L $ 1 T 1) ] A 0 o
PRAFFP TG B AN B AR BIF 5 Xot Bk o I 46 A
HEAT B AR PRAE R IR R AF L U, o 3 1 3 ]
G5 P S B RB AL H B AR PR SR T 2
HAR S,

&% 3k
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