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Abstract: In order to explore the genetic diversity of apricot leaf morphology, and to facilitate the collection of
apricot germplasm resources and variety identification. In this study, the comparative analyses were carried out by
using various methods, such as descriptive statistics, principal component analysis and cluster analysis. The results
showed the coefficients of variation (cv) of the 13 graded traits were all above 20%, and the three leaf traits of leaf
tip length, leaf margin serration depth, and position of the widest part of the leaf blade differed greatly, which can
be used as traits to distinguish leaf morphology of different apricot varieties. The magnitude of variation for the 15
quantitative traits ranged from 4.16% to 29.5%, which showed that the degree of leaf variation among apricot
varieties was high, and there were a variety of types and rich genetic diversity among apricot varietal resources.
Through correlation analysis, it was found that there was a highly significant positive correlation between four
traits: leaf blade roundness, leaf blade rectangularity, leaf apex angle and leaf base angle; leaf base shape was
highly significantly and positively correlated with leaf base angle with a correlation coefficient of 0.92, and highly
significant negatively correlated with leaf length-to-width ratio; and leaf roundness was significantly negatively
correlated with leaf tip length, which indicated that tip length of leaf to a certain extent could reflect the leaf shape.
Through principal component analysis, the 15 quantitative traits were divided into four composite factors, and the
cumulative contribution rate reached more than 85.04%. The results showed that the first principal component
consisted of five traits, including leaf area, leaf circumference, leaf length, leaf width, and petiole length, which
mainly reflected the traits related to the size of the leaf blade of the apricot germplasm resources; the second
principal component reflected the traits related to the color of the leaf blade; and the third and the fourth principal
components reflected the traits related to leaf blade shape and leaf blade serration ratio, respectively. The four
dominant factors of leaf size, leaf color, leaf shape and average serration height can be used as the main phenotypic
indexes for classification of apricot germplasm resources. Apricot germplasm resources were classified into 8 taxa
based on cluster analysis. Taxon I consisted of only 2 germplasm, Zao Dahuang and Chaoxianxing, which were in
the large-leaved-cuneate category; Taxon II and III both consisted of 1 material, which was Huanna and
Zhuolumuguxing, respectively; Taxon IV consisted of 18 germplasm, which were in the small-leaved-deep-green
category; Taxon V consisted of 1 Central Asian germplasm, which was in the Stella category; Taxon VI consisted
of 1 material, which was in the large-leaved-cardinal category; Taxon VII consisted of 12 germplasm, which were
in the large-leaved-truncate category; Taxon VIII was further classified into 6 subgroups. Taxon VII consists of 12
germplasm, which is large-leaved-truncate; Taxon VIII is further divided into six subgroups. In this study, based on
the application of image recognition technology, we were able to rapidly evaluate the leaf morphology of apricot

varieties and resources, and increase the length of the leaf tip, the depth of the leaf margin serration, and the
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position of the widest part of the leaf . These three leaf grading traits can be used as the basis for identifying
different apricot varieties, which will be of certain reference value for the future evaluation of leaf morphology of
China's apricot germplasm resources and varietal identification.

Keywords: apricot; leaf morphology; graded shape; quantitative traits; diversity
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Table 1 Basic information of 142 accessions in apricot

G5 E i K G5 e s K G5 e K

No. Name Origin No. Name Origin No. Name Origin
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10 k& Jemirok 58 LM U 105 e Sy SRR,
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Table 2  phenotypic classification traits and classification criteria in 142 accessions of apricot leaves

SRR Sy hRUE Criteria for classification

Classification traits 1 2 3 4 5

HFRAS il

Leaf state

AN
Color of leaf
I e H

Leaf smoothness

TR
Pubescence of leaf

surface

M
Pubescence of leaf

back

HHTBR
Leaf shape

ISR o9 0 7 FITY Gl




il

AR

R IR
Shape of leaf apex

UENS 551
Tip length of leaf

I 54 TR HLE ik 4R
Leaf margin sawtooth

I R D VR -

Leaf margin sawtooth

depth

B

HEE AR
Shape of leaf base

Iy g B AL B
The widest of leaf

A AR

Petiole nectaries
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142 A5 FBT HEUR 13 AR 23 GRAEARATA 50 A1 W3R 2, 0 TR B 13 AN 23 G MR 5541 % AN AR TR,
MR AR 2, A 5 P mdsAL, S Ay 2.11%~70.42%, 5 Fhit gk, 142 st 2
NERE T &7 71.13%: EITE IR, i 15.49%; (31515 | fa [ 2 AN R 2 7 B e/, 3 R R A A o 13.38%.
MR B2 RNEE L, 64.79%; HUCRIERERE, N 18.31%; RGO TIREE, N 16.20%. HARILIR.
LR TEAR R BT ARy 4 PR, iHRTBAR T 2 N TRAR, 1 56.34%: HIARFIK BRI : B,
142 73 BIRHAUA 2 6y, 43l Stark early orange FIFMEAT M. 40 U6 TR SIS UG )5 22, 43 311 68.31%
H119.72%; ARG RIGISE 5D, 080 G 3.52%. TEMIERG, FIR AL EON iE, #Em T
B, =35 97.18%; LB, AU 2.82%. MR IRA T BRI 1.41%, BT & LLBlEb4b, PR
LNV, & 76.76%;: HHIIKZ, N21.83%. MEHEEBMHEHEEZNEE, 70k 86.62%41 90.14%,
A BN 13.38%71 9.86%.
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MEAFAER R ZE S, ReWAE N X A AR SRRt TR A MR, e 3 i n 3 MR 5 REUI = T 20%,
ZREMERRES KT 0.8, W FIME. XRI 142 M & R BRI R A ER RN 2 5, BAFEREEL
FEE, DRI 3 MR 142 4 A B b I8 2 AR 1A, Y 53.52%; MR IR, 1 31.69%:;
LA IR 5 ELR D, 4 14.79%, HARS RBUREN 45.43. HRKB RN 4 BRI, JRh s
i, 15 90.84%, ARE AR R AU, A 9.16%. IR BB A B TE B R 5.63%, XU 8 4 B,
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Table 3 Frequency distribution and diversity of leaf classification trait in 142 accessions of apricot

MR i P
1 2 3 4 5
H RS (LS) 76.76 21.83 1.41 37.23 0.60
I H Bt (LC) 18.31 64.79 16.90 29.98 0.89
IHTH G B (LSS) 86.62 13.38 30.13 0.39
- 2 B (LSP) 86.62 13.38 30.13 0.39
-5 # E(LBP) 90.14 9.86 27.23 0.32
AR (Ls) 3.52 71.13 15.49 7.75 2.11 33.00 0.90
HRIEIR(LAS) 1.41 37.32 56.34 4.93 22.58 0.90
2R K AH (LTL) 4.93 61.97 28.87 4.23 27.38 0.94



AR TR (LMS) 19.72 3.52 68.31 8.45 33.58 0.91

2408 16 VR V% (LMSD) 53.52 31.69 14.79 45.43 0.98
I TEAR(LBS) 35.21 40.14 21.83 2.82 42.95 1.17
I F B3 B8 AL B (Lw) 5.63 65.49 28.87 24.25 0.80
M 47 2 JIR (PN) 1.41 40.14 33.80 24.65 29.18 1.14
F-¥) Mean 31.77 0.79

T LS: MACRAS, LC: MHABIL, LSS: MHfiytigfE, LSP: MIHHEE, LBP: MR, Ls: HHMIK, LAS: MRIBIR, LTL: MK, LMS:
HHEARG IR, LMSD: WFZARGERM, LBS: WHEGEAR, Lw: FHARGEAGE, PN: WANERR. N RIERGS S 0% 3.
Note: LS : leaf state, LC : leaf color, LSS : leaf smoothness, LSP :Pubescence of leaf surface, LBP: Pubescence of leaf back , Ls : leaf shape, LAS : leaf apex
shape, LTL : leaf tip length, LMS : leaf margin sawtooth, LMSD : leaf margin sawtooth depth, LBS : leaf base shape. Lw : widest position of the leaf, and PN : t
petiole nectary. Refer to Table 3 for the following classification trait abbreviations.
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o
Note: The following charts for quantitative traits refer to this abbreviation: LA : leaf area, LP : leaf perimeter, LL : leaf length, LW : leaf width, PL :s
petiole length, LLW :leaf length/width, LTH : average sawtooth height, R : red component, G : green component, B : blue component, CRV : chlorophyll
reference, LAA : leaf apex Angle, LAB : leaf base Angle, and LR : leaf roundness, Lr : leaf rectangularity.
E 1 142 BHEFRHAREHRSHRIERE
Figure 1 Box plot of the distribution of leaf quantitative traits in 142 accessions of apricot
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I AR AR A DG, MHOCRECN 0.92, 5 KU L EREE ARG M EE SR K 2R
FAEIE, FHRRECH 0.69.

LA ok i ) W Rk B sk

* B ek
LP [os8 e e & B x % % % * % % % % %
LL [0.89 0.89 [ ) & % x| % o8
LW ]0.97 0.88 0.82 & & x £ ook Rk owk % ® * | @& & :
LLW 047 0SS s « 5% & x5 8
PL |o. .54(0.54 * K% *% *k £k 0.6
LTH *k * * ok ckk &
G 0.96 L X ) % (=] % 0.4
B 0.95 0.8 [ ) ** ® * #
CRV -0.98-0.99 095 * () #* *
LR -0.95 6 8 8 = *% #* = B 0.2
Lr 0.70 & & o ok & @ & & B
LAA -0.72 0.68 0.57 *k sk £k EE R
LAB 0.55 * | 8% * % ® = 0
LS *
LC -0.80 -0.81-0.78 0.82 * 0.2
LSS ® - v = = *
LSP 1.0 k% Rk Rk *
LBP * — 0.4
Ls ok
LAS B k%
LTL -0.69 -0.3 ok -0.6
LMS B x
LMSD
LBS 0.52 0.92 8x 0.8
Lw
PN "
F$ 0’6&@ P T O ST Y EF FSEFSS V%va\,&\’d\i@%o&% N

* p<=0.05 ** p<=0.01

7E: LA: FHRTAR, LP: MR, LL: #HH&, LW: MvSE, PL: BHAK, LLW: #H&/9%, LTH: S TRSEHE, R 26585, G:
SRy, B: MR, CRV: WEERSHM, LAA: MIARK, LAB: MWEMAR, LR: AR, Le: WRERE, LS: HHIRE, LC: M A
gits, LSS: WG, LSP: MHTEE, LBP: M-HHE, Ls: HHJER, LAS: MAJBIK, LTL: MARKH, LMS: HEHHEBIR, LMSD: H
GHRVTIRIE, LBS: WEJBIR, Lw: WTRIEAGIE, PN: MHARER. * FI*DBIRRIE P <0.05F1 P<0.01 KFEFREZHEX
Note: LA : leaf area, LP : leaf perimeter, LL : leaf length, LW : leaf width, PL : petiole length, LLW : leaf length/width, LTH : average sawtooth height, R : red
component, G : green component, B : blue component, CRV : chlorophyll reference, LAA : leaf apex Angle, LAB : leaf base Angle, and LR : leaf roundness, Lr :
leaf rectangularity, LS : leaf state, LC : leaf color, LSS : leaf smoothness, LSP: Pubescence of leaf surface,, LBP: Pubescence of leaf back, Ls : leaf shape, LAS :
leaf apex shape, LTL : leaf tip length, LMS : leaf margin sawtooth, LMSD : leaf margin sawtooth depth, LBS : leaf base shape. Lw : the widest position of the
leaf, and PN : the petiole nectary.* and ** indicated significant correlation at P < 0.05 and P < 0.01 levels, respectively

2 BHREIREM R REMREERMERE

Figure 2  Correlation heat map of leaf phenotypic characters in germplasm resources of apricot
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S A 15 ANECEPEIREEAT 3 5o 08T, 1350 4 ANMRFER R T 1Ry, B T A R SR R A
FIREAME R, BRTTERE R 87.54% (B 3) o 55 1 ERAMFEE N 4.995, TTERE N 34.30%, MHEHA (R
fEFEAE A 0.871) WA K (0.797) | mHlyK (0.608) M %R (0.871) | MR (0.417) 7E5 1
F R B BRI, TR T A PR IR KN 5B 2 ERUMRFEECN 3.75, TTHREEN 26.5%, 1ELL
sy (-0.835) « SRS (-0.855) . Wty (-0. 781) FHABKEAT, EBRBL T M H B L
53 F MO RFIEE 2.974, TTERZEN 19.82%, TEMF K5 (0. 73) Ho B R RCREAT, FERWLT B
b oL 55 4 F RO MR 1,038, TTHRE N 6,929, 4tk T340 w5 FE AR A 6 v O 80T, AR5 AiE ) B0 0.
749.
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! e
1
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1
1
1
i B
1
1 - R
1.0- : 33
1 1 I 1 1
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Dim1 (34.3%)
7E: LA: FRRTOAR, LP: MR, LL: #HH, LW: MvSE, PL: MK, LLW: #H&/9%, LTH: S TFRSEHE, R 265859, G:
ZOESY, B: WORS, CRV: WEERZHE, LR: WRAEE, Lr: WRRE, LAA: TR, LAB: MM,

Note: LA : leaf area, LP : leaf perimeter, LL : leaf length, LW : leaf width, PL : petiole length, LLW : leaf length/width, LTH : average sawtooth height, R :
red component, G : green component, B : blue component, CRV : chlorophyll reference, LAA : leaf apex Angle, LAB : leaf base Angle, and LR : leaf roundness,
Lr : leaf rectangularity.

3 BHEHEXMRNERS S

Figure 3 Principal component analysis of leaf related traits of apricot

12



2.5 BEoh

2t brdEdk 0-1 F, SRAWGUBE B2 P49 (UPGMA) #EATIRE, 45 RaE 4, ZREMEIREONA 7
RERIR N 4. 142 A FRGIE R 70 8 28, 35 1 KB RAH 2 bRl R RIS, HAF s
RS R R KRR, TR AN RN, IR EOSRIEE T, AR, BN KRR
S I ANSSIIZERE A | XL, 43 30l 2RI A AT o 2 b B FolRaS s ll . AR
o HAZER, MAMSRESHEMEAD, BAEGEKR. AR BEARE, HERSHEL, HHH
e, WRIERNEIETE: HIVERZ B E DY 1.53-1.93, &R R EGERDy 2.89-15.28, F 18
BRI, 8T 14 00EME. 2 I IbFR (EEEMFREUKE) o LARILME G 1
WA (Hacihaliloghn) , JERFFAEAM AT, FK. K BEAD, HITMERN, HRBIEAREGE S
SRt BV RBEOCE L ARTHIERT, O Stella, AR /N, Biaksr, KIEHOK, whT0f A5 f D,
WS TEAR A ;. SEVISEREELE T T A JE A BEO, i TR BN IR R, R TREY 9 IR 3 4
PR OKAT . Stark early orange FUK#; (Vb A) « SEVIREEEHRE 12 hFp 5T, AP, ZRACFITGALRR
F 14y, ZREMEREGERDY 1.13-1.86, R RAFEHDY 1.37-19.67, FLFERHEAM AR, K, K. 5E
R BUEBINE, WG B ERAR 2 080 . oA 104 GrFPRHEL R T SBVIISERE, o5 SRR} 73.24%
e A5
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Figure4 UPGMA clustering based on phenotypic quantitative traits of apricot germplasm resources

® 4 B SDEEHMAFREMMIEE S HMER

Table 4  Diversity indexes of leaf phenotypic trait of § apricot populations
Ptk GRRIL RV VR WwR WeWE WeUl  WMEN  Welw WCEN
trait Fa¥ () (18> (12) (200 an (12) 11 (©) (38) Mean
W TR CV (%) 12.50 7.91 19.37 15.87 11.46 7.68 14.60 15.61 13.13
LA (H) 1.83 1.63 1.80 1.94 1.86 1.67 1.33 2.07 1.77
W CV (%) 7.04 5.57 11.94 9.84 8.03 6.88 6.13 7.67 7.89
Lp (H) 1.83 1.63 1.94 1.87 1.75 1.41 1.56 2.08 1.76
T CV (%) 447 5.55 9.89 9.54 6.04 6.58 6.43 9.14 7.20
LL (H) 1.71 1.55 1.74 1.87 1.47 1.85 1.56 1.96 171
- CV (%) 7.53 4.64 10.54 8.25 6.22 3.93 8.20 8.38 7.21
Lw (H) 1.84 1.86 1.84 1.92 1.54 1.54 1.24 2.05 1.73
W5 CV (%) 7.74 432 3.48 6.92 6.50 7.60 5.50 6.62 6.09
LLW (H) 1.72 1.68 1.78 1.77 1.56 1.55 1.56 2.02 171
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A CV (%) 15.28 19.67 23.81 21.08 13.55 13.74 13.74 17.56 17.30

PL H) 1.85 1.86 1.92 1.84 1.36 1.52 1.52 1.88 1.72
T T [ CV (%) 10.20 7.51 6.80 12.41 13.89 7.32 8.73 6.90 9.22
LTH (H) 1.83 1.63 1.80 1.53 1.63 1.54 1.24 2.01 1.65
o iy CV (%) 3.88 2.12 3.04 3.04 3.47 2.13 241 3.33 2.93
R H) 1.87 1.86 1.97 1.96 1.63 1.67 1.79 1.92 1.84
Sy CV (%) 5.18 2.89 4.53 4.07 4.15 3.20 243 3.81 3.78
G H) 1.89 1.75 1.96 1.91 1.63 1.67 1.79 1.89 1.81
sy CV (%) 2.89 1.37 272 2.88 272 237 1.81 2.80 244
B H) 1.89 1.75 1.91 1.96 1.75 1.72 1.33 1.96 1.78
W CV (%) 2.98 2.95 4.63 5.01 436 2.96 2.91 4.50 4.04
CRV (H) 1.93 1.70 1.85 1.87 1.79 1.55 1.79 1.96 1.81
CV (%) 6.99 3.14 2.14 5.81 4.09 5.88 2.96 433 442

FoRm I B LR
H) 1.88 1.70 1.86 1.65 1.79 1.55 1.24 1.93 1.70
W AT CV (%) 522 3.90 3.34 3.57 4.56 431 5.68 3.97 4.32
Lr H) 1.51 1.13 1.87 171 1.70 1.85 1.56 1.92 1.66
TR CV (%) 10.26 3.17 8.11 8.19 7.61 14.31 5.66 8.50 8.23
LAA (H) 1.69 1.82 1.76 1.87 1.79 1.64 1.56 2.00 1.77
W3 £ CV (%) 9.18 6.35 9.13 11.04 11.69 727 8.03 8.64 8.92
LAB H) 1.75 1.79 1.88 1.84 1.86 1.77 1.56 2.08 1.82

. LA: WA, LP: MR EK, LL: MR, LW: M5, PL: MK, LLW: A K/38, LTH: $Rih- PR, R L2685, G ff
B4y, B: WS, CRV: MRS HME, LR: W EEE, Lr: WAHTEE, LAA: WIME, LAB: MR,

Note: LA : leaf area, LP : leaf perimeter, LL : leaf length, LW : leaf width, PL : petiole length, LLW : leaf length/width, LTH : average sawtooth height, R : red
component, G : green component, B : blue component, CRV : chlorophyll reference, LAA : leaf apex Angle, LAB : leaf base Angle, and LR : leaf roundness, Lr :
leaf rectangularity.

SEVIEREE— D4R oy 6 AN #E. 7EVIa FEH, A& 20 (AT, 433008 4 tyFisE. S mihde. 5 6
HIE 3 DRI 2 4 Ll ZR b, et KB BN s R BE R AR A R ELI Bl 2 TR 22 e
ZREMEFRBOUEN 1.74-1.97, 5 2BOEEN 2.14-23.81; Vb WEEZ MR HILE N 1.53-1.96, 7 A
G 3.04-21.08, 2 HMERERSHMEEN, v K4 HBE RSO 17 s . Hd 8 3k
Hr M 4 rAedbF . 2 i PEdeFhs . 1 B AT 2 4 BORRIFI T S VIle WEAE I K. Bt %
NEROFIRER A, MBS, R EEEUNE 12 A SRR, b 3 i 9 iadefi s, 6 fntedbfiig. 2 3
RACA 1 A R A s, ZREEIREOE RN 1.36-1.86, 8% RETEH Y 2.72-13.89; ZEVId ARt 11 4 i
R, W RN SR TR B IR R R, AR R RLLE . RRR. RS, 2R
TREGE N 1.41-1.85, R REEHA 2.13-14.31; FVlle WA 2 i RIbFi CleEiE. — 51 4 4
SJeFii (42, 80BOS. fi—. B4 5) e M4, ZFMEREGEEY 1.24-1.79, &5 KREGEREN
1.81-14.60, Mt ARG EGR . TARSINHE U, MR Z AKESR, R IRIRZ AREETE: SEVIE R,
H1 38 A MR, AR L 26.01% LB, ZAEVEFE RG] Jy 1.88-2.08, A2 5 R EE H Y 2.80-17.56,
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IR ) RIS IR T 2R A, FeAh PR 5 . EAME 8 4. HEALFNE 17 By w7 FIZR AL
R 4 4.
2.6 ZMtOY)I D HiRE

P R /INBENS S B H AR K SR R ORI A, R IR I R R PR S 1 e EL e N2, 5 ik iy AR
SPERANAN R &5 B 18] ) BE B 0 FO S5 A R 20, I K/INFE 2 B 73 20 A v R WD 2 E ok, I T AR 3R AE
RN EEARFRET, O 1 HE— AR B A AR 2 B K, FERE SR BT R g g M A L
e Bk 10 MEVERIE Y E R, W EAUE SRR BT E LD B0, 53] 8 DEREA i MR AL
BRWHMIZFL Zon M mIHTE (R 5) o MUEE R2HRT 0.8, PH/AT 005, WMz EAEASIT
RS ATV A A AR . TR R, A (X2) L MR (X3) L MEREETERE (X8) L it
R (X6) RFmim i (Y) MEERET.
R 5 7S MRHAMM A REMIKS T4 Bl IEE

Table 5  Multivariable linear regression model of leaf phenotypic trait of 8 apricot populations

EESi 2 TR IR ) 7 R AR 2 WAL p
Cluster Multivariable linear regression model R?

eSS Y =52.90X3+4087.31X8+38.496X2—5778.18 0.996 0.000
VIR Y = 160.70X3+4976.03X8 —10180.24X6 —1952.56 0.995 0.000
Vllla Z.HE Y =72.40X3+5221.08X8 -2548.42X5+35.87X2—5252.66 0.996 0.000
Vb M Y =50.82X3+8269.98X8+55.20X2 —9757.57 0.997 0.000
Ve A Y =63.24X3+10563.92X8+54.33X2—12109.65 0.999 0.000
Vild 27 Y = 135.39X3+3852.834X8 -6367.391X6—2361.92 0.987 0.000
Vllle Z.7E Y =96.36X3—2999.27 0.896 0.004
VIIE v #¥ Y =210.42+109.80X3 -4282.84X6 0.822 0.000

e X2: MK, X3 HAYE, X6: MARE, X8: MTHIUBEE, Yo M.

Note: X2: X3: leaf width, X6: leaf roundness, X8: leaf rectangularity, Y: leaf area.

3 g

TR BRI 73 FEEE I A, R o2 1 R el ) L 5 i o ) AR 1 22 57 1) B AR AR 28200, i
Jr R FAARIL T (R RO 40 (4 DX Bk 1 R 22 8] R ARALAE SR 7R 22 R — e I AR 388 1% 22 o
VAR i 8 5 47 PR 0 7 3500, AR FEIB IR 142 43 A SR IK 28 AN Fr R AL o AR B VIR AT 884
ZRAES T, Hod 13 AR 8 MCEMEIRA S R B R T 10%, UM FEA R R ] I Z SRR, £
FEVE TR ECRE NS Sk R BRI 0 R 2 D MM AR DL, RIS T 2R F 8 FE AN S 2, BE Bk,
P s BB, AR 15 DMEEMEIRZ AR BIIME N 2.02 F T2 SR 2 FEER EY M 0.79,
VA R BOEVEIRE D BRI, X5 FHFER IR EPIPELE — 8.
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I 22 52 B DR DX 43 AN [R) 3 78 08 1 i U PO PR o 25 bR O i 2 b i 78 S P 7 i o AR 114 77
EREARRN, AR R RRE T IR Z AWETE, M RBGE e T, HRATEZATE, X
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HHIUHBRNE. XRM 5 BRI X 5 A FEFR . 142 638 GEUE A GBI iy ik, ol
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WE AR, 5 53.52%, A5 RBERK N 45.43, M HERRTER S A PR R R IR, IXRIA
[ A5 o (B I R AR ZE R, BREE . AR R T R T 4 AN ERGy, R TTERE A E
87.54%, RESRMLAFIEAR ARG B . SR IRIRTE R T o 4 F ERH T, FHEH
41,038 R ] & 480 BRI R AR S WU ) 2 BUMEIR 22 57 1) R LR 7090, gt b — B3R B 54
TRRIR T DAVE A Sl B T2 e AR RO R . i dme S AR AL B 2 AE i o, T i TR A 1] 6
LI 5 4 GEUR Iy i S8 ARSI TE b b, ELHIETRAR IS AR, FH OGS et R e 5 A7 B e T
WRE AT, Ui B o 96 A0 At BR A5 S Bt I TR I R AR i 8] DX 73 PR o A8 S R B R/
Lt ol ] R ALE S it A DR SR 22 5, R MR 8% 22 REPE A BRI, MRS S RBOBCOR, 8L T St F
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S LN/ ER L BB IV /N IR EE SRV LA A/ N2, X 3 2R 7 R/ sl ph oL, 3
AN, ARG 2 N TR . VIS AR R I RS IR, R -OJB 3, M RBH .
BV K- HIE A, ZNMIERR, SRR K, I d AL B 2 AE il h R . 28 VIle JE
AR -IRAE S, 2RI IR LRI, ZRHE 00 HE O P38 A 2 AR MR B 8 AN R R/l Ve
SR A BT A A, HARE M B ROR, TR Z NG, MBS, XS BRI
AR — 8 SRR MMRIER LA E, RMHEEWZEME, Rk m.
MR MR TR E 3 AN RAMEIRARES X 0 A [R5 BV REA, AT VR 20 R -

PG 0 % 8 T IR AR T L KRR AL, RN O & SRS AT 20 25000 . Y F B
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