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Variation of fruit phenotypic traits of Idesia polycarpa under different populations
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Abstract; Idesia polycarpa is an important fruit-oil tree, with high yield, high oil content of fruit and featuring enormous
development potential. Most of the published studies mainly focused on seedling propagation, growth and development and
oil processing, while there were few studies of I. polycarpar fruit phenotype traits with environment factors, which is
important for high yield, so the study with the ccorrelation of 1. polycarpar fruit phenotype traits and environment factors will

provide scientific basis for its’ high-quality development. To determine the variation of fruit phenotypic traits of I. polycarpa
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and their relationship with environmental factors, fourteen populations of I. polycarpa were systematically analyzed by means
of variance analysis, correlation analysis, cluster analysis and principal component analysis. The results showed that .
(1) there was great variation of the 9 fruit phenotypic traits within and among populations of 1. polycarpa. The coefficient of
variation (CV) of each phenotypic trait among populations was 6.47%—32.51% , while those within population was
4.69%—35.21%. The CV of single spike mass and fruit mass of single spike was larger, while that the single of fruit cross
diameter, single fruit longitudinal and single fruit weight was all smaller. The average value of CV of the Forest Seedling
Breeding Engineering Technology Center of Henan Agricultural University population was the largest and that of the
Fangshan village, Sichuan Province population was the smallest. Ear phenotypic traits of I. polycarpa were significantly and
positively correlated with fruit yield traits. Through the cluster analysis, the fourteen populations of I. polycarpa could be
divided into four groups, among which group IV showed outstanding breeding advantages of large spike and single fruit
weight. (2) Soil pH of I. polycarpa was 5.36—8.49, most of that were acidic. The contents of soil available nitrogen,
phosphorus and potassium were low. (3) The total nitrogen among environmental factors had a greater influence on fruit
phenotypic traits of I. polycarpa, and there were significant correlations between soil pH, content of available phosphorus
and fruit phenotypic traits. There was abundant variation on fruit phenotypic traits of I. polycarpa. The ear shape had
significant influence on its yield which could be used as an evaluation index for breeding of I. polycarpa. Soil pH and the
content of available phosphorus can be the key factor influencing the fruit phenotypic traits of 1. polycarpa. This suggests that

increasing the yield of I. polycarpa may be achieved by changing soil pH and the content of available phosphorus.

Key Words: Idesia polycarpa; fruit phenotypic traits; coefficient of variation; environmental factor

A BRI ER IR 3804 DR 3R RIS R 3R 2 A R | S 35 PR IT Ak 2B 25 R B Sk [l VR I R 25 5L, 2 2k st
AR S FRAE . WEIE R PEAA A (Armeniaca sibirica) ¥ 3% 50 A B0 T B IR N T 24 % 18
P H BB R AR ( Sophora moorcroftiana ) F1 - i4  Fa R V6 44 1) 38 i A8 K 3l 4P ( Paeonia
suffruticosa) FiF-IRERE PR FIEHE 2 H P AR A PR S mER  RRE R R A R 1A
T AR b S, A N T I RN 5t A% & FhE o B B A, 28 s P o I P A G R 22— AR
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K 90% LA b, I R A ik 73% 0 il i T E SR BRI AR AN A S
AR E MBS EFRYIE BT RS IR m A OB BRI, ATV A A B AR I O ROk
SR FE B ARE A PG A8 8k e LUK il o BUARE A A 4 2 4 Sl A R T 8 S % e TS RE VR 4 Y5 e T
PRIt S SR LR 1= AN ASCRT ARSI [ Aok ., DR Bl 22 4, ) LV TS BRI AL, st AR S PR B Ay
TR,

ELA 2 T Xt LU 22 AR S J L PR AR AR 9T, V480 S A R 5 2 B 8K 43 A 11 LLI A~ 8 g 2R
SERAIMR K 25 AR, B 2 A i R L BB VE A N A SR o A 1 LU R SRR B R
RN BEAEMAR EAATE 2 A8 e, AT O 25X L i R EF AEAAL il 0 TAE S TR T
FRGMIFT, W1 SC ARSI F-Fh 5 PR AR A BR AR A ') s #E 25°C/15°C AR IR 44 R, BB LA 743
RS> ARG Kl KT IR SR B R P A SR A R RS RSB S RN EH
ARG EXT RS0 & B ERE R AR A PR A S o E R OGS SE e R IR 5 R R 7 AH G
PEWFFE D | TR SN ARA I R 1) B 2R & B, 38878 S i) S R IE 2 — RS0 HR AL MIR 0 722 5 K

http ; //www.ecologica.cn



34 I A NI SRR LR 5 R SRR PR AR S K S ERBE A SC AR 1167
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F2020 4F 10 A 2 11 A (LR 52 76 Wi+ [ AR 3 A0 DR R 48 D)1 48 HVTAs s1des v
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Table 1 Basic overview of sampling site

RFEIX Sampling areas e

. 23 g 3k
HIX RFERL Serial Longitude/E  Latitude/N Altitude/m
Provincial areas Sampling sites number
IR AR R 2R i B F LR CY1 113°39'35" 34°47'5" 219.00
WER A CY2 112°26'22" 35°13'31" 697.00
MPNES) SCEAS CY3 106°025" 32°7'13" 822.54
REFE CY4 104°43'6" 30°35'11" 393.38
JERIES CY5 105°17'38" 32°2449" 756.23
JEEFIR (R i) CY6 105°18'4" 32°24/25" 995.02
AR CY7 105°47'57" 32°1924" 637.49
FEFE R (i) CY8 105°47'57" 32019'24" 810.13
Ji ks CY9 105°56'50" 3207'37" 685.95
) CY10 105°19'29” 32021'40" 641.18
DO AR B L 328 7 CY11 103°38'8" 30°38'29" 500.01
NS PR CYI2 113°49'41" 27°26'47" 340.00
WiTs RN CY13 118°67'26" 28°69'67" 80.00
ey Fl ERAS CY14 108°49'53" 30°5'43" 966.25

1.2 SESCERAMRR I

PR R, M ER RSB 0.01 em) ) 1 S5 A 0050 2] 2300 110 L 4 s B Sy SRR, 0o O 8 i
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B EBE TN E LA ELAR A 4305 36 ] WL R AR R AT b AR (LY /T 1210—1275-1999) 1)
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FIIH Microsoft Excel 2019 G it45 J& Hf LA T2 A2 e RIMARHE b A5 8 B b - 5657 704845 . AL SPSS 43
BT AR B A T G 1T AT, T O 25 0 A 22 LU RIR 3t 43 A 5 7 0 43 A 45 3R AR AR 10 A8 S
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S R (P<0.01) , Horppu i 23 MR B L 132k 7 2 b s L) 1 SR (36.47 em) RAESE (12.33 em) |
FLELE TR (168.15 em) FLHIR I (146.75 ¢) (L ER AR (21.40 g) RIEAE(405.33) ek, 3 (P<
0.05) K TFHEEHE, ZIIZE R AR H 0911448 77 LA JE 3 LA - SR AR | 98 A R AR Y (8 53
TR % 38.28% .21.96% , & I A /INFLAR 5 0T e 48 W AR e A 1L A - B AR SRR e SRS S LR AN E Y
/Nl 10.93 ¢.7.40 g.3.53 g, HHIRBEK e/ N GSFE A (8 R RN B 5%
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Table 2 Differences in 9 phenotypic traits of 1. polycarpa fruit
(E2ON ¥fH e RAE e IMAE W2 b2

Traits Mean Max. Min. Range Standard deviation F

EL/cm 21.71 53.10 10.60 42.50 6.77 16.427"
EW/cm 7.47 14.20 2.20 12.00 2.16 13.86 "
SSM/ g 42.19 270.47 4.16 266.31 37.01 16.73 "
FMS/g 37.68 236.20 2.82 233.38 33.63 17.33"*
SSW/g 4.52 34.27 0.91 33.36 3.94 13.70**
NE/A~ 119.97 771.00 10.00 761.00 117.88 14.94"*
SFD/mm 8.64 11.21 4.07 7.14 1.25 13.41*"
SFL/mm 8.46 11.63 4.39 7.24 1.28 19.60 "
SFW/g 0.36 0.70 0.08 0.62 0.13 0.35*"

EL. 3K Ear length; EW ; SFEGE Ear width; SSM ., P AR R Single spike mass; FMS: B AL Fruit mass of single spike; SSW: L
HAHTE Single bunch of spike stalk weight; NF; H5Z/N40 Number of fruits; SFD. HLAEHEFE Single fruit cross diameter; SFL; IR FE Single fruit
longitudinal ; SFW ; HJLH Single fruit weight; % ;P<0.01; * .P<0.05;

A 5 ZRARORT DA ST R L - SR S R AR bR () AR SRR F 9T (3R 3) R IH LA TR S A5 AR 1 AR S R
FEAEZESR, S F = A OC A s SRR EE R RS0 B AR R I RSO S R B KA R
30.20% .30.21% ,32.51% ,30.70% , Ut W] [ SRARZE T LA SR 527 i A FeE s 5 LAl R AN AH OGB4~ 3R
IR B LRE AR IR AR 7 R BRIV T 6.67% .6.47% , 32 I LR T B S R L Fa g, TRl — MR AE
AN JEBERIAEAEROR 22 5, AR B S0 o i 70 S R B U )1 48 PR L AR 16 8 58 il Js B e K, D 1148 7 LA
JEHE IR/ s B E 8 S R B T R A T R AR R 2E RO P B BEE TR O SR AR, DU )1 48 RIS i 3 e
N =R R MR A AR 22 5%, 72 001148 SCEAR R B v A48 S5 R B0 K Ry B R S0 /N Ol SR Tl
o 7RV R 2 FE R AR S R B R AR 0 p AW B, e/ MR BRI LA SR 52 9 AR AR
IR SRR B RN /IMKICH < SR SRAN . SRS PR R e SR A R FUR R R A  REE R
B RGNS S 1E 14 DN T RS 28 0 R AL RSO T 7 5 TR v S B LA 7 SR S e A MR
AR S R K, U148 A TR BN

TR AE R R th A TR SRR A AE — e B 2R A DG4 AT AT DA S & AR TR A S e DG &, LU 7 14
ANJERE 9 M AESRIUERARA A ST AR (3R 4) R LA F-SRARY 6 A F AR B34 2 4% 8 3 (P<0.01) IEAH
553 A HELRA R | SRR 5 R R A B IEADC, —E SRR IC R E (P>0.05) KR,

FET R SR AR IAEXT LA 14 AR BEHEA TR0, 4550 (K 2) SR 7ERGREE 25 8 4k, iy 14
ANEFERIT A 4 A28, MRFEMR BA 0 T L b SR8 | 56 5 sl A P AR AR Y (E AR HL DN,
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Fig.1 Comparison of 9 phenotypic traits in different populations of I. polycarpa fruit

CY1: WIFEGA W R A RZEMARFN B TR H L Forest Seedling Breeding Engineering Technology Center of Henan Agricultural University,
Henan Province; CY2. Ji 544 BEi kg Manghe Forest Farm, Henan Province; CY3: P4 SC A Wenxing Village, Sichuan Province; CY4:
PO JI145 K52 %€ TianbaoVillage, Sichuan Province; CYS: PUJII 45 B A #F Shengli Village, Sichuan Province; CY6: DU JI| 44 Bk A AT (&5 i 4K)
Shengli Village (High Altitude) , Sichuan Province; CY7: PU)I[44 K Dujiawan Village, Sichuan Province; CYS8: PUJII 4 FFK V5 K (& it
) Dujiawan Village ( High Altitude) , Sichuan Province; CY9. P45 5 A Fangshan Village, Sichuan Province; CY10: PO 48 ¥R Ma’
an Village, Sichuan Province; CY11. DU U128 DY AR L AR 08 5 3l 1 polycarpa Breeding Base of Sichuan Academy of Forestry, Sichuan
Province; CY12; VLPEEIERAT Yuanban Village, Jiangxi Province; CY13. WL ZAT East Village, Zhejiang Province; CY14, WAL i
K Monk Castle Village, Hubei Province; Z:W/I\E?ﬁ?%ﬁ?ﬁ%ﬁ%(lj<0.05)
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Table 3 Coefficients of variation (%) of 9 phenotypic traits in different populations of I. polycarpa fruit
:j:ii‘]g sites EL EW SSM FFMS SSW NF SFD SFL SFW Ei;[li{f
CY1 33.24 34.91 39.36 37.93 42.60 46.00 19.42 20.46 42.95 35.21
CY2 20.26 16.30 49.98 49.98 49.98 49.81 8.35 7.13 24.41 30.69
CY3 4.70 8.69 15.17 16.20 6.98 12.21 8.33 6.83 23.39 11.39
CY4 18.26 17.31 50.44 50.78 51.08 38.94 12.77 10.24 34.57 31.60
CYS5 11.84 15.69 26.84 26.49 31.64 26.53 1.61 3.71 5.09 16.61
CY6 8.49 15.01 14.95 14.47 21.21 27.36 4.43 1.75 12.30 13.33
CY7 2.89 13.54 6.65 6.48 8.95 6.10 2.70 2.37 6.18 6.21
CY8 16.94 17.55 40.03 40.57 41.88 42.30 9.60 7.95 24.05 26.76
CY9 5.38 4.31 3.91 3.95 8.10 5.32 1.40 2.50 7.35 4.69
CY10 11.10 9.92 18.71 18.50 24.57 15.47 1.99 2.22 7.12 12.18
CY11 19.00 17.88 56.95 57.14 55.70 67.10 1.90 1.93 8.61 31.80
CY12 13.32 7.67 45.16 46.78 33.27 46.30 4.74 6.80 14.38 24.27
CY13 18.02 8.22 8.16 6.44 34.50 15.73 3.06 2.24 8.90 11.70
CY14 10.88 24.25 46.49 47.27 44.64 30.66 13.10 14.52 39.39 30.13
FH5{E Mean 13.88 15.09 30.20 30.21 32.51 30.70 6.67 6.47 18.48 20.46
x4 WEFRIZ I NMREERZ EHEXHE
Table 4 Correlation among 9 phenotypic traits of I. polycarpa fruit
AR Traits EL EW SSM FFMS SSW NF SFD SFL SFW
EL 1.00
EW 0.68 " 1.00
SSM 0.71** 0.78 ** 1.00
FMS 0.70 ** 0.77** 0.99 " 1.00
SSW 0.70 ** 0.73** 0.87** 0.84** 1.00
NF 0.69 ** 0.72** 0.77** 0.76** 0.74** 1.00
SFD -0.19" -0.01 0.18* 0.20** -0.01 -0.19" 1.00
SFL -0.32"" -0.18" -0.01 -0.01 -0.06 -0.35"" 0.85"" 1.00
SFW -0.06 0.04 0.06 0.06 -0.03 0.01 0.07 0.07 1.00
2.2 LT A SR
i TR AL (R 5 )R cvs et ——
14 R IR S I (P<o.0) . 3
pH 1A fE 5.36—8.49 YL N, Horp 11 AN 3 o3
pH $/N T 7 Bebk, 4% S et L b ik & B g:; T
ARG R AW S RKT 5.00 mg/kg KIEREA oy
4 F R AR S R T 30.00 my/kg RYSERER CY2 ]
e SR TR AT B BT o
23 AT FAIER SIRE N TR ovs |
230 FREEA T E RS ST o
Xof LA 5 e R B S5 A T i A T R 204, 4 Y14

(£ 6)F£M 114 4 ERD 2 BT 5imk % 81.929%,
AT DR EASE I B KRR B S —F a1y
ZTHRR N 37.433% 8 ESVEFR R 7 25 2k
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ARA . BRI IT 2 TTRRE N 19.218% 2 T AR A K 74 pH, 55 = 0 B9 7 22 SRR
14.134% , 82 A AN 3 28 550U Lo B9 J7 22 STRRROY 11.144% , 8 3 S RGN 5 S

x5 WHEFERLIERSHE

Table 5 Characteristics of soil nutrient of 1. polycarpa populations

B » . TEE A L 2
Hh B Wkl BOME e i AR ,
Ind M M Mi R Standard Coefficient F
naexs zan X. m. nge
xS ea & ang deviation of Variation /%
pH 6.57 8.49 5.36 3.13 0.81 12.27 249.45**
2Bk Total carbon/ (g/kg) 29.00 142.60 2.70 139.90 33.20 114.20 140.78 **
2 Total nitrogen/ ( g/kg) 2.40 11.50 0.60 10.90 2.30 96.71 110.24 **
F LA, Available nitrogen/ ( mg/kg) 2.86 7.41 0.58 6.83 2.14 74.82 4.67""
F 38 Available phosphorus/ ( mg/kg) 9.64 23.91 1.19 26.10 6.94 72.01 63.41**
R Available potassium/ ( mg/kg) 24.78 66.80 8.20 58.6 16.11 65.02 6611.73 "
9.0 .
os a 160
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Fig.3 Differences of soil nutrient of different I. polycarpa populations

2.3.2  ARSIRAIMR S BT A DG

Xof 1L 7~ SR 52 S MR 5 R PR - AT AR DG AT, 5 50 (36 7) M LU 1 9 s e IR R 5 48
A, 5K R EHSCEEIA R (P>0.05) , Hrf SRS 54 800 S B 3% (P<0.01) IEAHE, 5 pH 2
.35 (P<0.05) ARG M E R B30 0.41 ,-0.39; PR H RARE B AR RS0 E SORSEAMECS pH 240 35 5
5, S AR S TEAR DG, AHC R B -0.51 ,-0.53 ,-0.44,0.43 ,0.43 ,0.48 ; S ER AR 5 pH 2 8 3 1k
F(r=-0.31) GAREEE B EEAHR(r=0.38) BRI S pH S0 8 & AR (r=-0.42) , SRR 5 2 |
EREREEMIC(r=031;r=0.37) LK L HPRES SR 0A —E NS (BB 13 (P>0.05) .
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Table 6 Principal component analysis of environmental factors in 1. polycarpa populations

S—Esr Sy =y EHE S

B . S o L o
. First principal Second principal Third principal Forth principal

Environmental factors

component component component component
2% Total nitrogen 0.957 0.182 -0.073 0.014
£k Total carbon 0.923 0.272 0.032 0.088
FRUA Available nitrogen 0.812 -0.162 0.465 -0.013
HR4T Available potassium 0.604 -0.189 0.385 -0.431
pH -0.001 0.821 0.263 -0.081
F %W Available phosphorus 0.431 -0.653 -0.345 -0.166
MER Altitude 0.372 0.577 -0.448 0.236
2% Longitude —-0.443 0.065 0.684 0.091
5% Latitude 0.238 -0.350 0.211 0.843
FFfF(E Figen value 3.369 1.730 1.272 1.003
TTHRA Proportion /% 37.433 19.218 14.134 11.144
Z3F5THk% Cumulative /% 37.433 56.651 70.785 81.929

®7 WETFRIRBEEREFRERTFHEXME

Table 7 Correlations between phenotypic traits of 1. polycarpa fruit and environmental factors

. e RS Ece A AR X
Helk o e i : B S AP
. . . . pH Total Total Available Available Available
Traits Longitude Latitude Altitude . . .
carbon nitrogen nitrogen phosphorus potassium
EL -0.44 -0.05 0.09 -0.09 -0.08 -0.06 -0.24 0.28 -0.25
EW -0.48 0.09 0.07 -0.39" -0.08 -0.04 -0.31" 0.41"" -0.23
SSM -0.52 0.24 0.11 -0.51"" -0.02 0.04 -0.19 0.43"* -0.26
FMS -0.52 0.25 0.12 -0.53"" -0.02 0.04 -0.18 0.43"" -0.27
SSW -0.52 0.12 0.01 -0.31" 0.01 0.01 -0.26 0.38" -0.23
NF -0.44 -0.06 0.10 -0.44"" -0.09 -0.06 -0.21 048" -0.22
SFD -0.03 0.51 0.25 -0.42"" 0.15 0.25 0.18 0.02 0.02
SFL -0.16 0.64 " 0.29 -0.26 0.31" 0.37" 0.18 -0.05 0.03
SFW -0.06 0.47 0.16 -0.07 -0.10 -0.10 -0.19 -0.16 -0.14
3 Tig

TP RADEAE Y 5 FIE S RE AL A, Z R RIS SEVE R R RvE A v, o 138 AN )
WY AE W RE S TE I AN G5 M0 e A BIURRPE 25 0 T e AE AN W] 3 A8k FERAIESKE E i 22 R fR o R AV 7|
JE R TR) 14725 S5 B 0% S WA 40y %ot AS [ PR 5 1038 I R, 78 S 2R OB, 306 17 I PR B 2 Pl Y AR R 2 i 3k
BT LA SR S R AP AR 9 748 S A 5 Fm TR ) A2 S RN T N 8 S, BRI 14 A J e L ) R S R PR AR A R
[EIAA7E f 2 2 5, DR LU 7SR S 4 R AR A AE 7 I R 1B 78 5 . SRR SE IR A B 3 AN i 7R
SRETE A SRR 3 T 2 2R — B0, S et A S0 b s 2 BELRS 1 L] 5 22 ) e PR A2 0, A 2 L] 5 X6 AN ) A 58
T IV AR SRR A SR S SR IR AR S R BN 6.47%—2.51% 378 SRR 20.47% , 5 FME( Torreya
grandis) " (CV=20.28% ) JE#EFR MR AOZE 5 22 BOH 24 | 8 TRk (Juglans regia) ' (CV=12.73%) 4L
(Armeniaca mandshurica) "' (CV=17.38%) . SCiEF: ( Xanthoceras sorbifolium ) ™ (CV=6.42% ) JEFEFE R R 1)
78 S FRA, F T LI SR SR AR AR S T2 R A S A A I S L 1 X P ) A T R R
LU 5~ 9 AN SRS RAU AR vh 5 1L 77 BEARDCHY 3 SR BRSO A RN E R S R
Bk, HOFHIE 04 30.20% 30.21% ,32.51% , 55K 57 iF 58 45 R — 30, Rk 3 AR AR A B8
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34 A AR E R L 7 R SRR A S S SRR R TR G R 1173

AR B v 7 JoB R ) PR PR A, 7 — R L U W A L] P SR S e ANERUE

AT A AR WS LA 7 s AR DG Y e SR e SR SRS PR R S SRR R T B R
A, 595 RS X AR [a] sl 1 L] - 5% S 3 UMK (4 AFF 55 245 SR AR B, 106 ) it o R RN Ay 8 O, R SR S
SRR N, SRS T LR L+ RAPE E I s . RIS 4 R 14 A4 1L = BT W)
R 4 28 RBEIV IR TR SR BB K, R 2 I F R

XT LU 14 A JE 3R 4 o0 i R W, R 2 801 LA a1 b+ 338 pH SRR PR, T3NS 0BG R T
LU -3 o ki | T B0 BRI 2R WA A 0 2 R MIR 5 R B IR 1 =2 D A7 A — 2 A AR Sk B0 5
0 BT R P OAZ B (Amygdalus mira) SRR DR ISR I 52018 5 GG AR 490 5 BF ST %
WHFAH ( Broussonetia Papyrifera) 71 | J& ki 5 [ 5 45 09 TF i S 4 B 36 K 5 356 55 4512 1R 9% 22 W R 2k
( Miscanthus lutarioriparius) Miien 5 A DL & 2R S| A &0 20 | A 205 & 2 D 2 1EAH
Ko, AT AN, L IEH Ak | 4R LR SR SR B MR B SZ i AR, Al Rl 42 R IR 43 1 2L A AR
4% AT RAERE R IR AGAE Ty, C/N W] RLSRAE 354 ML 1 20 i FE BT K S5 0 R XA A K KT
YR BT 5 R AR 5 LA PR SR IR S 4 i W42 R AE — R AR G, BB R RUE TR
PR A DR R LU A - SR S A R A — 2 I RE i, 28 B P 185 o LA - SR A R SR SR AR /)N, T
25 8 B 7R AL B 2 K R RIS R 9 2 W ) 1 - B A D R R S AR R K A R O R K R T i S
ZRRE I LA SR SRR R 22— B ) 15 i SR A S SR SR R G R, B B, eV e v i b X
LR 1 38 WA BREE i R SEAME SIS S i T A A i i SR S BE R e 7E A S SR T,
AR IHTAN A T . FEAEG LI - 9 R SERA MR T 6 MRS pH A0 80 0 & AAHE, -
BRI 5 2 e P A WS B A LT A A RUBE R T R IR RE e B £
ROCE BIALLS KAEPAR R AER LT, PRI R 32 5 W 5 5 ™ A DG A B H SR e B e RS0
PR S E S - A S e S R IR M G, 5 5 (A i A A T I S AR AR PR AR B R
PR AR E B RS RS A — B, BERAURAHY A N A R LR SR A W A U T L
WEAYDCAAEH oK AE Y pys, fefe sk I AR MY B~ R . RER B REEZNEE,
AN A 3 1) G MO PR 7, 3L B 2540 55 - e bE o, AR 98 R4 T 9 AMHSC I 7 XA 5T 1)
ANRZAE

4 ZHit

LA F- SR SR MR AFAE 5 1S 57, A R B PR IE DL 5 14 A LR - Fs B R R 23 4 26 26REIV 1L
Ml R RS, RN e RS X R SRR RO, 4 pH R A Bkl &5 B2
LA 7SR SEER AR Y 2 B R SR o0 IR, i A ™ v e e e I S8 pHL 3O 00l 5 B R S8 B3 Y
H®,
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