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Comparative study on flower bud inclusion and quality in different devel-

opment stages of sweet cherry from Hangzhou and Tai’ an

ZHANG Chen, LIU Hui", XI Dujun, PEI Jiabo, HUANG Kangkang, LUO Huifeng, SHEN Guozheng
(Institute of Horticulture, Hangzhou Academy of Agricultural Sciences, Hangzhou 310024, Zhejiang, China)

Abstract: [Objective]Sweet cherry is the earliest ripening fruit in north China and mainly cultivated in
Tai’an, Yantai and Dalian. South China becomes warm earlier and faster in spring than the north, so it
can be earlier for marketing. Besides, sweet cherry cultivation has gradually expanded to the south due
to the leisure picking market's promoting in recent ten years. However, the introduction of sweet cherry
to south is not succeeded because of the low fruiting rate, poor fruiting habits and fruit malformation.
Previous studies showed that these phenomena were related to the flower organ development. Flower
bud differentiation is a morphogenetic process as well as a physiological and biochemical process. The
physiological differentiation of flower bud is on the basis of accumulation and synergistic effect of nutri-
ents and endogenous hormones. Therefore, the development quality of flower bud is closely related to
the accumulation of nutrients and endogenous hormones in trees. In this study, the differences in nutri-
ent contents and endogenous hormone levels in flower buds during three stages(before dormancy, dur-
ing dormancy and before budbreak) of the same sweet cherry varieties in Hangzhou and Tai’an were
compared, the correlation between flower bud quality and flower bud inclusion before bud break were

analyzed, in order to reveal the physiological reasons for the low quality of flower bud in Hangzhou ar-
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ea and provide the theoretical basis for the formulating reasonable cultivation and management mea-
sures, which can be used for regulating growth and developments, and achieving stable and high yield
in the future. [Methods]Five years old sweet cherry trees in Hangzhou and Tai an were used as the ex-
perimental materials. Two cultivars of sweet cherry with different chilling requirement were chosen in
this study. Firstly the leaf fall and budbreak periods of two cultivars in two areas were recorded. Then,
more than 30 buds from each cultivar were collected during three stages, before dormancy, during dor-
mancy and before budbreak. The nutrient indices(such as starch content, total soluble sugar content, sol-
uble protein content, reducing sugar content and free amino content) and endogenous hormones indices
(such as GA;, IAA, ABA and ZRs) were determined at three stages. The flower bud index (such as longi-
tudinal diameter, transverse diameter and weight) before budbreak and the floral organ quality parame-
ters (such as the length of pistil and stamen, average number of flowers per cluster, diameter of ovary,
stamen numbers and the embryo sac abortion rate) were investigated. Finally, multiple indicators were
analyzed using the correlation analysis method and principal component analysis. [Results]The results
revealed that after entering dormancy, the starch, soluble sugar and protein contents in flower bud of
two sweet cherry varieties in Hangzhou area increased greatly, it reached the peak value at the stage of
“during dormancy”, then decreased gradually, in which the total content of soluble sugar decreased
greatly. While the reducing sugar and free amino acid contents changed little during these three stages,
their contents were basically stable. Meanwhile, the contents of soluble sugar, reducing sugar and solu-
ble amino acid in flower bud of two sweet cherry varieties in Tai’an area increased greatly, but the
starch content decreased rapidly. From the stage of “during dormancy” to “before budbreak”, these four
indices all dropped gradually, and the contents of reducing sugar, soluble amino acid and sugar dropped
a lot. However, the content of soluble protein increased a little, and its content was basically stable. The
study also revealed that the endogenous hormone contents in flower bud in two areas at three stages had
the same trend except for ABA. But the absolute amount of a single endogenous hormone just represent-
ed the metabolic level of the hormone at one stage, while the interaction between multiple hormones af-
fected the entire dormancy process. Before budbreak, the ratios of ZRs/GA, ZRs /IAA, ABA/TIAA, ABA/
GA and TAA/GA with HS were 0.31, 0.41, 3.31, 2.47 and 0.75, respectively. The ratios with HB were
0.28, 0.31, 2.72, 2.40 and 0.88, respectively. The ratios with TS were 0.31, 0.29, 1.7, 1.8 and 1.06, re-
spectively. The ratios with HB were 0.34, 0.25, 1.46, 1.98 and 1.35, respectively. Obviously, the ratios
of ZRs /GA and IAA/GA were lower than those in Tai’ an area. Principle component analysis showed
that the inclusions in flower bud before budbreak were TS > TB > HS > HB. The correlation analysis of
the 9 indices with flower bud index displayed that at the stage of “before budbreak”, the content of solu-
ble protein was positively correlated with reducing sugar, the content of starch was positively correlated
with ABA but negatively correlated with soluble amino acid and IAA. The content of soluble amino ac-
id was positively correlated with IAA but negatively correlated with ABA. The longitudinal diameter of
flower bud was negatively correlated with the contents of starch and ABA but positively correlated with
the contents of soluble amino acid and IAA. The transverse diameter of flower bud was negatively cor-
related with ZRs. The weight of flower bud was positively correlated with the content of reducing sugar.
The correlation analysis of 9 indices with flower organ quality displayed that at the stage before flower
bud initiation, the embryo sac abortion rate was negatively correlated with the soluble protein content
but positively correlated with starch content. In conclusion, the contents of nutrients and endogenous
hormones before flower bud initiation were closely related to the size of flower bud and the quality of
flower organ development at later stage.[ Conclusion]It was obviously suggested that the storage of nu-

trients in flower buds before budbreak in Hangzhou area was insufficient, and the overall level was low,
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especially the contents of soluble protein and reducing sugar was low, but the starch content was high,

which should be the physiological reason for the low quality of flower organs in this area. Whereas with

the further differentiation of flower organs after bud initiation, a series of dynamic changes of nutrient

composition and endogenous hormone content still appeared, and whether this stage was more correlat-

ed with the quality of flower bud development needed further study.

Key words: Sweet cherry; Nutrient; Endogenous hormone; Flower organ quality; Hangzhou; Tai "an
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Fig. 1 Comparison of nutrient contents in flower buds of sweet cherry at different stages in two regions



1312 3 i)

S 4 #38%

FAEZE N VER & B B T R X, HEANRHR S
O M X EH AR L 2 P4 by 2 I 3, 17 A B
Ze e i DXCRTAE BRI 2 A S Ak a3, RIUNAETF A
WM BRI M. TEIRAR AP 3, 28 2 b X 2 AN Bk
A AAE ZE Ve B B R AR T X . IRAR 2
TEZF WA B AT, P9 L DX E R AR 2F A K &5 B30 A s
R (- 1-AD .

TERBR AT , A X 2 AN FHAEER S Fh e 26 P T i
MRS ER B TRLCMX . ENKRIRSG, X
R REREAE 28 P ] v M 5 ST 3 0, U X 2 A
FH PRk ot AR 2 P T I 1 B A G 0 R 8K, HS.
HB 7 7 ELARBR AT 390 1 2.18%-0.70% , HL i HS 1
TS Z TR E Z T TEACZF OISR, P Hb X & PR
BRAEZE A AT VA VR S SRR, U L X 2 AR
FACZE N AT MRS & B R F R T R X (E1-B).

B 1-C R B, ARHR AT 22 ORAR 30, SR AL 2
AV O B BT S, DU X D= A
K, FEARHR A, HS 1628 9 al i v 2 1 & 2 = R
I 4.03 5, HB N 2.46 i , U B UG IS T N 4 X 2 A
PRk S PP AL 2E N AT M R B KRG, IR 2D
MR AE . TS\ TB & &/, ARG ET 1) 1.08
T 1.02 fi5 o ORER A 1) 8 2 W 3 % AL s, HS VHB
TE2F N TR L /D R BRI, EA TS\ TB A6 2
WRIEMEE A S EIRKA A D ER .

P b X E PR AE 2 P 30 SR R B B TR ARIR S
B 2 2 5, e Hh D AR B A 2F Y I RS 5
KR B FE, U b X PR A 2 P 3 T 2 4
hn & B />, HSL HB X LE K BR /T 38 0 7 0.03%
0.04% . 1 2F B BIAT , 28 % b X B PR B AL 2F Pk i
W 2 W0 R B, B b DR PR Rk AL 28 Py O 0 2
RSN, 7E 3N BUMN X 2 AN R
FhAEZE AL S5 & RGO PR, B B R T 3R
ZHLX () 1-D), B m] UL, 34 J58E T BEAS 2 Ao Hh
DX PR R BRI £E 2 P 3 2 1 I RE ot

g g =R A, 78 3 AN B
X 2 AN EH P AR 2 P R R R L
MR R . T2 e Hu X 2 AN EH PR Bk i P 75 3t
NRHR S , PR 28 i B A R R & = 2R B, TAE
HA TR GE T B (B 1-ED .

CRE B AT EA R B, 1 X AR kAR 2
WE TR AU IS GUA BT AR 12 ANARBR S, B He
X 2 ANE AR S AT AE 2 N TR S RTVE PERE  AT A I AR

F S s KRN, 7EARIR A ) Bk (8, B J5 3T T
B, PP R VA PR B R PR IRASOR , T ARBR AT AR
A 20 BT 34 S WE AT 25 2 SRR AR AU, g E AR
222z b X 2 AN FE B B 7E N ARBR 5, PTVE
PERE G BE SR AR S B KR, RS E
TUIHTECR [, AR H AL 2R B B AT, JE A I8 SR
Ui B R R IR S T VA VR B B R B Ll R
U B IR L TV PR S B R IRRCK, BRIRET 248
R B R ATV I R A R A A e AR R,
HEEEARE.
22 FAHXAEMEHEREFRNREIESEN
Eb4Z

F ] 2-A R, PR AR BT 22 46 28 W B AT, S Bk
T2 N GA & B E B miEsh . e NIRRT,
TSAEZHF N GA & &3 = T HS, KA G HS fE2F
W GA & =T HS FI TS Z (A1 ZE S5 AN B35 AL AR Bl
ATHSEZE N GA = O m T TS, HBIEZF N GA
BAERIR 23 =T TB, AL ZE A SN AT , HS £ 4 GA,
SEIET TS, HILAT A, FE AR BIE 2N GA,
SR SRR, TALF W SHT, H X 2 AN
PR FIIE 2 N GAE B M TR X .

RIS , BEE R AL ZF N TAA &5 & ) A A
AR 3 o 7R HE N ARER AT, 2 22 1 [X PR Bk A 2
HIAA B T AU X, BEEE TS 3% & T HS.
HENARHR G AEZE P9 TAA B (38 0, Ao i X & 1
PRI F R IAA SR E S TR %X, H o HB Al
TB 2 M 2R i 0 . AR 2 A ZF B 3 AT, B PRk
TE2F N TAA 7 88T IR A, A b X 2 A S Pk
FRIEZF N TAA B 23R E LT R 21X (5 2-B) .,

P 2-C R B, 76 3 NARHR AT , B Hb X EH PR Bk AL
FHABASERE S TRLMX . Wi AKRIR 2
TS BA ST, P9 XA REBRAE 2 N ABA & &840 2
Fi o DU X 2 ASFREEBE s MG ZE N ABA
B RS A m A T2 22 X R ) 5
ANFE AL #a %, TS.TB 48 2 N ABA & B4 filf 18
I, FEAE 27 W Bl A0 ORHE T B AEARAR rh AAE 25 A
AT, IHLIXEZF N ABA BT ZE TR .

ML 2-D A] ST, itENARBR 2246 2 B B AT, B
PEAEZE N ZRs & B RV A . TEE NARIR
AT AU X 2 ASEERE S AR ZE N ZR S B3 A T
A X, 3 NARHR 5, £ 5F N ZRs & & [, Hop



558 3 ik OBR, A BUMFIZR RN AN IR K B B BAEZE A &4 A8 28 ot i B BLE 7 1313
e P == e s —
A 50 0HS BHE W TS 076 EB%%TZRSaEM%IEQFTBO Eiﬁfﬁaﬁzﬂ
jg I b2 i, HSTEZF N ZRs & B 8= T TS, 1 HB AE 28 N ZRs
g | ) R EFET TB.
on iy Il —H- e
2 LR IR 2 WA, B ABA S, 9 3 X TR B A 2
3 . N . —
% NHRBRBESME . BANIEBERN L &
EARRAIRL M HZEE B ARBKr, 2 EER
(i) (1) A ELATE P 0 2 5 i AR IR AR o ZEAEZF 0 3
IR e TR A, HS 18 % N ZRJGA . ZRJ/IAA . ABA/IAA . ABA/
Before dormancy During domancy Before budbreak GA.IAA/GA ) EEAE 4 728 0.31.0.41.3.31,2.47,
FFBITEL Stages 0.75: HB 9 0.28.0.31,2.72.2.40. 0.88: TS 4 031
B 0 0.29. 1.7- 1.8, 1.06; HB & 0.34. 0.25. 1.46. 1.98.
7 a § N
.2 1.35. BUJHHEIX ZRY/GATAA/GA 1 LU AE 828 22 Hh
2 2 AT, B AR L s T 2R 5B K
: c e e -t A == =]
2 2 S 23 MHEMIEFHEITMENSYEERERELS
<5 anth
X g
2 231 HEMEFHABF AZTRELT H
< B ol il I N A} s =]
- . | R R 2ATR, AE 5 B B Y, BN 62 i & TS>TB>
ARBR PRI TEZF BRI HB>HS , FH [] W %2 R] WL 28 22 3 [XC 1) 96 20 B0 0 1 3
Before dormancy During domancy Before budbreak O N Ny S b K
ol WM X I 6 ), /AR T3 L, M55
Z AR ZR e IR B e S B B 2 KT
140 , . .
R La . BUMHLIX o B8 HXT 2 A H X 2 A bl B
S| 2 b o SN A0 AT VI, B B X R 7 % 13 0 T
2wl | e b o %53 M0 X, HS HB TS TB (1 WK 20 7 % 40 51 g
% é 60 75.63%+83.77%+26.67%28.57%:
= 8 e e ] A 3 ok S >
< 407 232 WHEAMRF AAMLT NEHE RS
< 0 NEEE VRN AEAL ZE B B I IX PR i B8 28 S IR
0 L 5H 7 A2 N EIE (A O AN T A Gk
T IR AR KT R B 9 4 P 2 A
Before dormancy During domancy Before budbreak AT TR T, FEBUERIEE > 1 1 3 AN = Ay, FLEr
AT Stages fEAE 455049 6.1117.2.4591.,0.4286(F 3) . H—. .
b a . = FE Ko J7 2 TTHR E 5 5N 67.91% + 27.32%
b D Ao 4.76% , Bt 7 2 5Tk 2K 5 99.99% , 1 £ 43 BT B
o 12 i >, > / A} 3 >, 4 P [
Bl Db Ko AR F A LRS54 50 R 5Tk % 3R
S% st AL AN F=F1x67.91%+F2x27.32%+F3x4.76. H13&
=] > e o
"8 o1 A GERLFTHN, A S AR AE 2 9 S KT I 5
2 L
Noo L F 1 M XEMETE A RN AT L SR R It
0 . L Table 1 Statistics of flower bud index of sweet cherry
NI HG ,W et Ll before bud initiation in two regions
Before dormancy During domancy Before budbreak
HURERT EE Stages iy e WP o fEEEER AL TR
Region- Flower bud longitudinal Flower bud Flower bud
cultivars  diameter/mm diameter/mm weight/g
B2 FHXAEMNEHERIETFRREERSEMILER HS 8.27+0.37 ¢ 3.60+0.34 b 0.060+0.000 ¢
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Table 4 The comprehensive score and ranking of the

contents of flower bud in different varieties before budbreak
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Region- Principal component score  Comprehensive Comprehensive
cultivars g 2 F3 score score ranking
HS -0.9186 0.9917 -0.650 1 —0.384 3

HB -0.808 0 —1.1154 0.5941 -0.825 4

TS 0.7848 0.6801 1.0824 0.770 1

TB 0.941 8 -0.5565 -1.0264 0.438 2

54543 5 9-0.384 (HS) . -0.825 (HB) . 0.770 (TS) «
0.438(TB)0 DRI, £E A6 2 B B AT, SR UL B B e
ZEN /K- TS>TB>HS>HB.

233 HEMEFANEMERTFHERALEERE
AR X AT BT ZF A SN ET 9 N TR AR E 2 )
PRAE S FEH AL 38 B TR S AT AH A 2 BT, 43 2 AH O
REGEPE(R SR 6). 45 FR, TEAET I , Fif 12
P AT A A S E S EE SR 2 2 B
KM T ESABAGEEREIEMX, 5FER
EREEERE MK S5IAA T EEWNEE M
K. WEEAERSESIAASELEEZILML, 5

F o SRPRIORE™ 32 SRR b 1 T T2 5036 B, VE A 7E
T I RA — M EH . AR SRR
WA PN 20 PRLTS 50 TR S ) S 1 B A BRI, AR AL 2
ST T FIRE AR — @ MR U 0 AN 2 8t o
WL E K, B & B 50 R B A A,
E AT PR BRI T S R B R R BRI E
R ARG A, e 2 b X 2 A i B R AR Bk AE AR
JE A6 2F N UE R P B 18T AR, T 0 H b X 7 R R
KEIGIN, TS W 30 a7 B> | P B3 & T
TR HX o UM X 2 A E Rk S Rl N ARBR S

TEZF W TP A& K E N, T8 28 W 3h Ay 1%
ﬂi& T LGB 2 2 b DA AR AR AT A /D B3 o, A 5] 5
[ ELR AT, Ze g M X AR ZF Nl I iR B B R 3
AN LI o AR TR B, SRR B I
R FH AT IR S EIF LR E MK, 5 a)
WHEEASEh &R EEME ENR AT
AL 1 BARACE ISE R , IR ZR IO ZEmlt bl X e
io ATV PR WA N R AR F o A B S IR A

fitth, 2% 2R R A6 25 AR 3 23 A0 AR 3R 11 DK TV I A E
Iﬁ/ﬁﬂﬂé@%%wﬂzkg‘/ﬁ]ﬁ“% ZH TR, R
TR B R T RE B A R T AR S T AR
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Table 6 The correlation analysis of various indexs and flower bud index of sweet cherry before bud initiation

i o o o Y T —
ARG AR e G REER fAOE TS (R
Soluble Soluble v Reducing Free amino GA; ITAA ABA  ZRs S
rotein sugar Starch sugar acid longitudinal bud bud
p g g diameter diameter  weight

AR 1

Soluble protein

ALV TR 0.622 1

Soluble sugar

JER Starch -0.865 -0.282 1

)5 0.982 * 0471  -0.889 1

Reducing sugar

IR EIER 0.876 0219  -0.987%  0.923 1

Free amino acid

GA; -0.174 0.556 0.618 -0.297 -0.627 1

1AA 0.799 0.165  —0.992 ** 0.838 0.980 * -0.712 1

ABA -0.879 -0.183 0.951 * -0.942 —-0.988 * 0.597 -0.942 1

ZRs 0.514 0.929  -0.327 0.346 0.213 0.391 0.235 -0.125 1

1EEPE 0.837 0.195  —0.995 ** 0.879 0.993 **  -0.676 0.996 **-0.965 * 0.233 1

Flower bud longi-

tudinal diameter

IR -0.369 -0.867 0.223  -0.192 -0.093 -0.404 -0.141 -0.011 -0.985* -0.127 1

Flower bud

diameter

TEH = 0.915 0.343  -0.781 0.966 *  0.855 -0.266 0.735 -0.913 0.144  0.789 0.023 1

Flower bud

weight

Hh AT 1 DX PR A 228 e PR RIS 1) mT 9 A i
FUE BJE B T B, 1€ 2 Wi B AT, A 7] i i ] b
BAEEREN TR . AR R, 18
R R IR X A e AR (AN NN - 918 3257
JR AL A B 5B I A T 2 A O, S T R X
PRMEAE SR B PR ) 2 2 2 AR CEAE 2R Y Sl AT R B
BU, AT RER FRREAE S W BN 5  feas B R O e L
1110 i Zaal R TP e S0 E S - 21 B 7= N LA R
VERE 538 JFRE & B AR AT R, P XA 2R A
FORELH 73 T REFF AR [, BUM M X S PR B AE 28 K
EEHEIN ) AR SRR S T 2 2 b DX U2 DU BB R
N AT WAEAEZF B BT , 28 2 XA 242
N » BRANE R BB, FAR SRR M e
X ZR X T PERRAE 28 IR SRR L AT P R il
BRI R S BB VIS T 7
ZERABR Y] AEAE 2 B BN AT HUM M X SRR E 2 N &
PP TPAR TR 20X . B R] L, AR ZF B B A
UM M X FH AT 28 P 26 (it R e 2R B AL K
TR TE AL , U VR B B I B 2 AL
AU T 25 B i ey » X 2 o i X PR )i 4
BE R H R  E S .

B IRV A B AE 2 A R R B LA SR
VAN S AR I DB GA 5 1 P AR (2 i

THA R B R, 18 6 16 2 oAb ke 5 4 i 1 o
AR FLTE H TEAR S o AL A it GAL & ik B h T
VA T R R SR T B BRI, SR S L i R 2
F PN, ZR PR E NS 2 b, FETE S A
AR, SZUREE O R R ZE AR A R R S i
WA T A6 2 o B AN AL T R KPP Sk WG AR 4 1
AbEE 2B B T EOKR R S BB R =
WD FEZFTRA T UG IS Mt BA, A] 1 2 2 2
ELEE KB REIF IS RS, CTK /35
PR EZE 0 A K, 52K 5]t I A R 7 A4 ) 38 A T
I g B PR IRPE A AN R iR R
TAA SHE Y AL 0 1E 430 %, H ATl R s 1
Fo A B ERAER 2 E i 5 H AR R 2 1A
(R ELAE W AR 2 0 AP~ A2 52 . ABA ST AL 5 5y
A AR FH AR 13, 8 BIF 90 3K B FE RS ) IS
2 AL AR, (6 5404 (1 ABA & ERFLE BT,
TEZ NI E BRI INS 20 5 B KA K,
At BEAE I ABA E BB B B 5SS B Y BURIT
TR VA I, R 2T R IR R B 5N
VRBE L R FER W, LG T 1E 5 IR ER , A IR ER
I ABA R FFEE R KT TAAVGA FICTK 28
BEMEBL. EARG S, AL AT, AU X
PRI AE 2 N ABA & 3 T R IX A —
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5K OBR, 55 UM AIZS LR PEREAN [R5 B B BOE SR A &5 W) S A 28 ot B ) LL ST 7 1317

il AHGBY Be ABA K5 J5 IR BRI A 2R 4R B35
Ko AL/ A IR 2 B — IR R AR I 25
R, 52 M NIEEE A B FA <, GA T ABA Z[H]
BARYPUER BRI H S — e TR E L)
i ABA AR 47K °F- . ABA/GA.ABA/ZR.IAA/GA.
ABA/(GA+ZR) % LUAB B\ N 5 AR R 1) 72 FE % V) AH
K, Hor s ] BRAFEAE — AN BIE , 2418 2 B8, fE R E
AN ARBRAR A 1 7 A6 ZF 5 B B, ZR/IGALZR/
IAA.ABA/IAA .ABA/GA HUAH FI T+ Bl A T (g ik
TEZF Ao B R B F A i P PR B SRR R
A AR IE 45 R R, 6 2F h ABA BT 2
Je B TR FEH 5T, ABA & E4EFFAE
—ANBAR A KT s GALZT 5 5 W 78 IR HIR 5 v B 14 28]
BARAE , 7E 55 27 17 SR 2 B0 TAA & BB UK,
PR NI T e 1N = T A N W s S S 7 L
AN ARk ot o R B B PR TR R AR A 5 AR [ T BT
P Hb X 2 AR S A AR AR AL 2F Y ABA B &
b BIMRAE , FEAE 2R W BN AT T =, ABA & EAE BT B Al
F = FEARTARIR I fERR . (HERA 2 PR I E
AT JE AT R B ZRs/GA [ ELAE B AR T~ 2 22 i [X A1
FLARWER LB I B T 2 22 X, T v 1) B A B
A B TATHARARZE A i . DR 4 X 2 A
ARk St A A IR I TG 7, (HBT M M X TAA/GA (1)
PR A& EAER BN AR T 2T
JE BT B R R &R, HAE T R T ZR/GAs. AEHF A
ST AR ) TAA/GA F1 ZRyGA 45 1 g 2 X i it
X 2/~ i AR AL B B e i ATE R Bt — P K
BIEMGAH T o AR A M 7 A R0, E
PEBAE & B Bl 546 2 81 3 AT 1 GAS . JAALABA.
ZRs & 5 1 0 W A O, T A8 2 R/ S it 2 A
S0 EFRIA I, 5 NIREE B VIR, 748
FH BT, TAA S HIEAEZ A A K, T ABA &)
2> J AR ZF A ) A2 K, ZR M A8 ZF I B ) AR 4K
MAEHHT B TAAABA 7 5 X5 VR A 2 2 R R
VG ERTE Y 1R

4 % ®

BN 3t X SRR TE 2 PN #8208 TR 4 I AE AR HE 20
W BRI 5 28 L XA I AN IR, A2 18 28
TS VB KT AR XHZ B X T 28 48 K eSS
KEMPRLENH RELSE KT REEN—E/
Wi, AEAIIERS B 2 2 A A B R A A AL

FAE F ) 45 5, A6 27 B 3 AT 2R 4R N E IR e 5 R
BR G B AR AL B K B AT LAl . B
e sl e feds B it — 2 04k, DL RARIRRER 5
PR R BRI, 8 IR o 5 WIREER & =00
WM— RINENELA, RE WA B S K E
JoT B A A A7 AE B 3 (R AH S, (H G o] de i R 5
T ASE AR A () 77 23 B A R T A 28 K B o Bk 5 g
— BT .
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