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Research advances on the genetic relationships of Kiwifruit (Actinidia

Lindl.)

ZHAO Yang,MU Xue, LI Chunyan, WANG Weixing’
(College of Horticultural and Landscape Architecture, Southwest University, Beibei 400716, Chongqing, China)

Abstract: Kiwifruit is an important fruit tree resource, and is one of the most successful fruit tree spe-
cies for large-scale commercial cultivation worldwide. The natural distribution of kiwifruit is very exten-
sive, but most of its taxa are mainly concentrated in the area south of the Qinling Mountains and east of
the Hengduan Mountains. Chinese kiwifruit is not only a variety, but also different ecological habits.
Chinese kiwifruit is rich in germplasm resources, contains a large number of wild resources, and has
high genetic diversity, which can provide rich genetic basis and material conditions for the breeding of
high- quality cultivars. Germplasm resources research has always been the most important foundation
for fruit tree research, especially for breeding. The research on genetic relationship has become the core
content of the research and utilization of fruit tree germplasm resources, which can provide a scientific
basis for further exploration of species origin and evolution, systematic classification, germplasm con-
servation and utilization, and fruit tree breeding. Domestic and foreign scholars have studied the genetic
relationship of kiwifruit germplasm resources from morphology, palynology, cytology, biochemical
analysis to DNA molecular markers, from macroscopic level to microscopic level. The micromorpholog-
ical characteristics, body size, cell structure and density of the leaf epidermal hair of the kiwifruit were-
high polymorphism, which can be used as evidence for species identification. At present, the classifica-
tion system of kiwifruit plants is mainly based on the type and degree of the indumentum of the fruit
and leaves, the spots on the surface of the fruit and the morphology of the medulla of branches, and also

giving consideration to the geographical distribution and other factors, as well as the combination of
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quantitative classification and computer processing methods. Liang C. F. divided the Chinese kiwifruit
germplasms into four sections: Sect. Maculatae, Sect. Leiocarpae, Sect. Stellatae and Sect. Strigosae.
The Sect. Leiocarpae can be divided into the Ser. Lamellatae and the Ser. Solidae, and the Sect. Stella-
tae can be divided into the Ser. Imperfectae and the Ser. Perfectae, which constitutes the current taxo-
nomic system of four groups and four systems of Actinidia. However, the morphological characteristics
of plants are susceptible to environmental conditions, and there are many subjective factors, which may
lead to the divergence of taxonomic opinions. The morphological characteristics of kiwi pollen are con-
trolled by genotypes, which are highly genetic conservation and are not affected by external conditions
and carry a large amount of information. Related researchers used scanning electron microscopy to ob-
serve the pollen morphology of different species of kiwifruit. They found that the outer wall of the kiwi
pollen has a large difference and has a significant polymorphism. They believe that the pollen grains of
the genus have 3-colporate or 3-like colporate, which can be used as an important basis for packet classi-
fication. Kiwifruit has a wide range of chromosomal ploidy variations. Under natural conditions, dip-
loid, tetraploid, hexaploid, octaploid and even dodecaploid occur, and the distribution pattern is reticu-
late the intraspecific and interspecific, as well as the sympatric distribution of multi species to various
degrees. These make interspecific hybridization and gene introgression frequent, resulting in a series of
rich genetic variations. Therefore, in-depth study on the interspecific and intraspecific genetic relation-
ship of kiwifruit plants provides an important basis for breeding new varieties. The karyotype analysis
of different ploidy revealed that the chromosome base of kiwifruit was 29, but there is still no clear con-
clusion about its chromosome origin. The research on the isozyme level shows that the kiwifruit has
high genetic diversity at the level of cultivars and species, and there is a high degree of genetic heterozy-
gosity and multiple alleles heterozygosity at its isozyme sites. At the DNA level, researchers used vari-
ous methods of DNA molecular markers to detect different kiwi germplasm resources. The results
showed that kiwifruit species or cultivars had rich genetic diversity, and there were high genetic diversi-
ty among different geographical regions. The genetic distance between kiwifruit cultivars was related to
geographical distribution. In addition, studies on microsatellite showed that most kiwifruits showed
higher heterozygosity, and polyploid kiwifruit had more genetic diversity. In addition to studying nucle-
ar DNA, chloroplast DNA (cpDNA) and mitochondrial DNA (mtDNA) have also received attention in
kiwifruit research. The results show that the cpDNA of kiwifruit plants has strict paternal inheritance,
and mtDNA has strict maternal inheritance. This rare genetic model complicates the genetic relationship
between kiwifruit plants to a certain extent. In general, the research on the genetic relationship of kiwi-
fruit has made great progress, especially the continuous improvement and mutual compensation of vari-
ous molecular markers in recent years, making the research and analysis of genetic relationship more ac-
curate and reliable. However, there are still many problems to be solved in the study of the genetic rela-
tionship of kiwifruit germplasm resources. In the future research, with the continuous innovation of re-
search methods and the deepening of research content, the research on kiwifruit germplasm resources,
especially the genetic relationship research, will surely achieve more results. It is of great scientific sig-
nificance and application value for the rational utilization of abundant kiwifruit germplasm resources in
China, especially the exploitation and utilization of a large number of excellent wild or semi-wild re-
sources, and the breeding and industrial development of new kiwifruit varieties.
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PR RFAE AT 7 08, IR0 T RE SRR 2
(R AAAE G G A TE ot O 1) 28 B B AL A % L AE A o asi A
53k T T PR

TR Ak JE A W e o PR B AT AL, H RTIA
R H G AR RN 29 (B A 3l i PR K
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% 3R 36 %

BUAE B3 A Ak b A VE 22 7 5 T DA 38 R P A AN R
R SRRV S R T BE A A T B I B
BEFEN BRI 1R 29 2% et 1 T E 2 SR UE T HE 4
14 8015 A el IF RO E A0 kA — kIR %
il F 5 A A AR AL AT IR 1 29 2% S i,
Shi £ R A Ak JE L B A2 I AL RS B T SRR 1
EST J7 51 (R 1k 7 5 bR 26D BEAT HF 45, [A) IS X e gk 47
0¥ AR R A 2 K 23 AT A AR R B R )
D R RO 2 AL S BB T 2 A
WHLS, [/ & A 5 2 Je AR I BT R AR 1BL7
T T B ARk o R B et AR IR AT SR 55 T AU
WAL 2 T Btk — B F S ESE

Gett AT U AT S8 2% 1R AR X R B0, 49 4 2R
PREEAR mio AT, B0 Ak s ARV 0 L 2 0T 9 T AR
AR Gt AR H A I 2 15 iR e R R P e
PRI 2 ST T 5 10 2% TR Ak S S A ) e 0 R A% Y
PAR I HEiET g T i S S SN e N
R M AT AR 40 38 A% 23 28 DR TR) 2R 250K 2 DA K
et (R % H M S5 K22 53 O WIE FE 3 it B B AR Al . T BA
FESRVT BRI AR AT 25 R B0t R Ok R KW T, 22
TSRS X 467 T R T o
24 EBRERIPREIRFEG R RNERDN

[ T g A2 i B A S R IR 20 1 5 ), (E T (R A A
(7] B AL e A S N B — 2R g s 1 0 1 B S
S DR\ B 1) AN SZ IR ARSI L I RE ELEE S ) A
(R 3s A e o R HE AL AR A, 32 2k R EE AN R
AR IR, AN [ 240 (10 A [R) 32 DR A Rl 2 e R AE [R] T
7 g A D AT AR LD G R G W2 (2
AL RIS TR 70 2R P4 5E  MEMERR
B RGR AR LB ZHEVEE AR R Tz M
R JUF- B SR b 25 (0 W o 84 30 K% [m) T g
FEe T LR T RO B 5 B A AR DA K o
Bk v SR R BRI, NP TR T R AR B A
PR BT B IR G5 5% R T BAR R ARIE 1L 8D

F LI AR BRI | SRR B AR 5
Tk kA1, xh e B AR R P A AL
(SOD) ZEAT 73 #r » K BUAS A B 2 18] it o SR AT
SOD fif i 17 W &2 2 5 , SOD i 1l vl 1F A SR 2k X R 1)
4 E M 5 R AR A AT S R B A B LA AT B 5
G R Z » an B 18] SOD Bl AR, JF HIE S 45t
BRI, AT RER B[R — SR IR B AR Rl 1AL R R
RS AT —H R AR B 2 R BOR RGO AR

W76 . Testolin %5/ FH e K 5 s FHL ik 52 A 6 B3 6% Bk
J& 20 Fllr 500 BRAEY 8 AN R St N 1) 15 4N [F) T
AL AT A 2 FEME B I, Sk 21 82 4 [F] T g 55
PR, 2R BH T BRIk A (] SRR N A7 7E = B Y [ T
Mg istfe Z e Horh, SERBRAE B (2n=6x) Fll Hh 4255
Wbk (2n=2x) 3L 52 40 NS AL K v 34 4, FF H A
NERGRRBEY . T IR 5 TR 45 ok e vk
FL WK 7 12250 LR B B 5 AR B B i 1 i AR A
Yy [) T RGEAT U , AR5 2 A IR B T AR iR 45 2R, IR
CATEA LR AR U T SRR S e
PR E G R RE, X — 4R 5 R % m
SOD 73 Mr i 4 I A — 8. MR TR R AN IE 8
SR VA T 8 f A PR PR B AR, R B K 10
A it ) i g ) AN o SR A P B ) R AT T A
T, 25 53R B SRRk R P B A KT B T A
ZREVE, Z AL A LR P >75% ;% b R A 8 4% — 3
JEE 3 M AN AP 2 SR 2R 73 A, £ 1=0 L7947 4k 104> i
P A I — 28, BoR T A SR BR Ak Bl A o ] 5%
GO FRIBT o Wh/IN LSR5 D 0 O 4t Je LUK
ARV P8 B A Ak J& 32 Fob 5 A8 A vh POD [] T il 1 3%
G0 HEAT R, W\ VL P R A Bk o B o ) A AL R
H 22 FAR K, DRt i B LR R A i A ks 42 R
Wk H O B 28 A AR L R R A Bk R AR A 4y
N4, X505 K507 LIFA — 80 Brig AW
B RSN, FL R Bl R Tl b LV 2, BBk
BB — 2, 17 AR 1) 55 25 00 R IBOE I KRR BR
TRk KRR B S B B A A R R SR AE A s R
HoE R RIT P BBk 5 B 2 LA Tl SR A — s
BLH IS Tl oK B8 SR AE — ks AN rhR] DL BL 7 R
Ik J& A 9 4% POD [F] T ¥ 4 2K 5 45 5 0 8 47
152 5. LR H POD [R) T g R AF 78 55 06 Bk & A
VIR E) 55 2 6 RAEAT Y0 o KB — i
B o BEHE T 557K FH 5 VA I I e Ao P88 1 e T P AR
FEL YK 52 AR SR B 17 A B 1 1 6 (] T il R 3o A
A R TR HEAT 20 BT, 45 OB et i iR =
57 Wi G 7] e A A AR AR, T CSE L S
— 5 RM 5 Ml =5 BEEE R T RSB
T3 AL, I BAT ISR G 0% R I 5 ¢ B AR
5 =5 I A A R LG R T T o A AL, W)
WINNENEG R RBIT . BRBER S 2 T B
Bk 6 /1 it P e M e ke a1 7 g 5 T G () 1 Il 1) Tl
T, R BIR] — A i b e R 2 1) B 3L [R] g Ay, (H H
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Wi £ H T8 A VIRIRASAH R, U B e bk 2 R BE A
KGR R NABMEE T

L ARTE Bk 5T B2 R B0t 95 [F) TR R 3% T
IRKIIAE AR BOR AR B PR . R TR 5 %
MR E KB BRI s, 17 B[R —Fh s A
AN A E F LGRS R A ZE 7. Bk, Y
(R A 2H BURRAEAS BB A 58 A IR Wit o B Ak S i P 7E
e B BB, A AR B 1 oK 7 HFh B AR
A R F R AFAEAR RO FE , i L4y RAR TR A REAE
%, |6 LR ICAAAE v AR5 H i B MG R ANE B2
AR 1) . e Ah A AN S5 DR 2R A 4 0 R
b B 3 RS DRI, R R RD T R Ak el
JoR G IR AT W T, 0RO 1w FORE 7] R L, 2
FIF TRE R SHEMA LT R E W B %
TIAHSR, DA R 5 A 485 2 AT 2 S ik A0 R AR AT 4%
SV
2.5 DNAZFHric

DNA 43 T Fr ic (DNA molecular markers) & 7]
B AL AT AL I ) DNA 7 51, DA AR [R]85 42 I i
F& 5 5148 S R il , B I T DNA ZKF 1 it 44 48
SR AL Z AT L+ LA K, DNA 48 T FRid
FRG B T CoE K iR BT R H 5 1 AR R
AR 4y A« F T Southern 4% %2 i) DNA 43 1 #5 ic
(RFLP %5 ) , % T PCR #i A ] DNA 7 + #5 i
(RAPD.AFLP.SSR.ISSR %) , % Tl > Al DNA ith
FHEARB D FARCE AR (SNPEE) . b4k, ik £ T 4t
SE R LR [P LA DNA JF 51 9K DX 51 DNA 2%
TS (DNA barcoding) £ AR Bifpe tk AfF 7 o B
L % 1 7 7 #5 id 72 A : RAPD, AFLP, SRAP,
RFLP,SSR Ff1ISSR% . H I DAN 7 FAricHi R £
F Bk 1 22358 43 BT 1 S0 R S R (RO %52, R HL
FEGe AL Y5 73 T a8 A% 22 K M DL 40 i 2% DNA gt
FEVERIE 5055 7 TN, ARz 7Y R k7 3R
ARG MR 2, R A bR e Ak g
IToRG R AR AA BER L.

B H SR B RAPD 43 1 bR ic b A6 K 7 1 3
[X 24 /™ B A B AR B P o B R AT AR I, 25 SR R
71N 24 A~ B AR CRURR A Bk PR T B8 R 2 T A% BE SN
0.02~0.58, 3 B A [A] — Hb B X S SR 2fa 95, BOAN IR
iy 35 XS [R) A7 A B B 2 e e . X — 45 R 54
TESE I FEAF B BB B it e )8 £ B 5 B )
A —ERANGE R PSR T

I A WO B i EST-SSR 2 W A& & %t 25 43 i &
TRk AT 1A% 5 R 0T, AE I AR AL, R 400,69 42,
25 4 Al SR G YR 4 D 2 3, FEAR B AT R R TR R
BRERES 13 EFHFESISOCR A B 2
1T PCRY™ G 1 77 3%, W 3 1 AT S R Bk o 5 11
DNA $& 20807 B i il EST-SSR 8 8Ufk 24 i $ 3%
J2 , %o K A [ B4 R 5% ) 42 AN SRR S R gk AT
Iy YN RGO RN AE ZREE . R 21 %
S LRI E 132 DNEEALAL S, B 12228
PEAT R s T M R A FE I8 A% R 55 0.64 Ak 42 A it il
Wi N —2, AR AL BE B8 0.64 4b AT K BT A W A or A
421X A BRI DL A MDA L 3R AT (2
AR Ao gk 2 SRR 4 i) B2 SCoT . ISSR Al
SRAP A ic B A XS H ARk 5 IR BRAE BK L B0 Bk
Mo Bk A0 B AC BRI Bk B AT 1B A 2 REVEFISE & O R 5y
AT, 45 S 2 B AR R B B o e 8 R R I gt
22 BRI, A REAS 7] GS (i 2 A — 30 7F 0.529 7~
0.965 0, fiia f Fl (RO [RIFEFERC R B AL 22 57,
52k B I TR FE R B A SR BREAR IE R e A H
R, ML T DB R (RO EBRILE, BE T T
(R AL SR BRAGE B4 D o SR Bk A o, AT 2 T
B A IR BSR4 0% &, AR D& T H S A Ak AR S R
TERE AR — AP IEAFAE— 8 G0 B
TRAE R (0350 43 b ol (R0 2R SRR — 288 BRORRR A B b
FICROBWE N, RRER G AL G K3
AR5, TkELEH AFLP SR 98 7 33 4 Bk
BoAh o TR R AL Z R RISE S O R, 85 R OR, 23
Xf AFLP 5 #3647 1t 683 2% , Jo b 2 A R 4
622 %% . UPGMA FE2Ki 2 [ 40 H7 o, 33 40 ot 7%
Y5 2 8] I ARALL 2R BAE 0.51~0.95 2 [8] , it 4% 22 S 1 B
# o TEFLRE0.70 17K AT LK 33 43 Fl s 43
RIAKEE, T R SRR R R SE BRI Bk, 1128
9 i R, TIT2E o =2 ek o o i B ik 5
rR AR B RN S R R AR AR UL R BN, SR ok
R, T 0 SRR B 5 A1 7 o AR AL R Bl e, 5%
GOR R, SRR B LA R AL XI5
SR F ISSR 431 b i X 14 B A% Bk 16 AN 44} ik
ITIRG R AN, KILFJE T 2 BA M 4 Sk,
YOS EEVIRERE G SR I SR NS S~ S350
6o H AR RR R PSR SO0 R, 1T SRR
BRAEARR D P % R R I BOE SRR R, HER
ik S5O FH AR Ak 1 SRAP 44 2 5% 32 40 At ik o b %
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VRHHAT 0 AL Z REMERISE R C RAMHT, 45 KW 14 %%
Sy 27S AN 2B A, 2 ES RN
100% ; 7E 38 4% AL 22 %7 0.73 /KP4, 8 41 k) 7T [X
oy A4, TR G BRI AR BRI Bk 5 S R BRI Bk
AEAFFIENRERR, S ARLER 8 B
B Bk 5 SRR B 2 TR B 5 ok R AT, T R T
BTGB 5 v S BRI Ak 1) 0% R AT AE Sl BEAER
PR S SERBR A R SR 2 00 R AT RRIRIE . %3/
TR s 2k TR A AL () AFLP 4 2, ) 75 g 4l X (1)
10 FiBRE B SO A FEA AT 8L 2 FEE 4T, 45 R K
o P R ) ) SR 2 56 R A S, ZE M LD R %0056 [1)
AP b B bR A R R N3 R RIEEBAH
(sect. Stellatae) J5 /& Bk 5 A — K&, Bt R 4 Csect.
Maculatae) £ 5 F 41 (sect. Leiocarpae) [ 5 KK R
A28 X RIUES BRI I AK-1 5 B BRI
AVR-4 T R BT, 10 14 SR 2 1) DY S B4 Bk (AT-1
HAT-2) 5 HoAth B () 382 4% P 5 Bz , 31X 5 7k F 49
WE S A — 3. )& 1 SR A 0 58 RBR A Bk (AA-
) 5P AR (AKO A & I BIE ISR R R .

IE Ak, B 52 3 38 % B B ) cpDNA Al mtDNA
BEAT 3BT X T4k 2 B TR 288 5, k4
RN A 1y B R iAo SR 20 50 2% W B bk
JE& FE P ) cpDNA H A 7= 4% 1 A2 &R 18t 4% , mtDNA B
A TR R RE R AL, IR LA 3 A 7 (A —
SEREE PR R R L K R BB ERNE
4. 1T cpDNA HI mtDNA 2 48 i Jif 8t 4% , fr DL gk
T R B . R XF cpDNA A mtDNA #4723 #7
AT LA [5] £ P (6 4 o4 i b 3R B — S 3ot A% 45 5L, A
X B B ol o R IR HE AL R SE 2k RIB TP 7L . F
T SN 5 T BBk 46 B3k 70 ANFE & cpD-
NA trnL-F 1 mtDNA nad1BC intron Il i85 %51 4> 47
GEREIR R RA NI R AT B (HE
ORI AE 12 21 v b T AR BRI A B A SRR
FAE 128 e SR s P 2R 0 a5, e 3 AN BL R 4
AR, BANHBNE R AR SCRRE L5 0 A
RIOKN Gy o GBS A o ARk 5 5 R B A
KB R AR 2 58 ol s 3 5 2 v 5 OO U 1) 4 SR M
[, SR 1T 2% A 5 0 4 o ¢ SR 55 0% Bk cpDNA #E 47
PCR-RFLP 73 §7 , HE B A R 55 Wk Sy 58 AR (1) 1T g
P NG R R P AR BRI — N Rl . H AR
A L BEBRAE B 5 K BRAE Ak R R AR BB A A
BT A — 43 32, SCRER TR T A S A M IR 45 51

B SR LE AR HERR T if AL 2 Ab . R BYLI — L Fp
L5y 3 5 SRRk L SR BR A Ak L B AL R B S
FREA I w555 T X cpDNA trnT-trnL Al
trnL-tenF 5 41 (1) 73 A 2 B, SRR Bk A0 R A
PRI AL K RO, H ST — 2R R. &
TERRAERE A SRR Bk A0 2 B A Ak [ S B SR 4 L
BRN—RK, WRREF WA LFE R EIE. OBk
IS RUBRAE R A R U5 A Ak 14D 78 o 3 oK 5 1 145
TR SR — M A2 SR SR — R i B =R R BUR
B o 20 BH R B A S R R B 1 AR P R
BRER SR — 2, AT A L [R] (1952 2 HH 26 BBk
TERR R L0RE BRI AL RSE AR . Fa mHBR AR AN B
R Bk S R 2808 AR, AR 4 i NI 98 — 3 R v
REA 3 RACH . 5K HAEYIR F 8 % cpSSR 51 4% Jik
WEwk J& (Actinidia) 7 AW Fh BEAT 20 B, B0 A 48 /56
RS Bk 52 A 3 2 M [R) A7 A B 2 1R SR AH 22 8 PR AN
HAEWHS LG, 1 G P PR 70 AT (0 38 B AR FE DA R =2
ALY JE B LS MR 8 B A AE B R . 5%
SR FBOT W)l ) 2 22 W15 ARG D B AEAEAS
Sl IR SR A

FERR A, B R 70 AN S 2 5 20 7T F , DNA
ST hRic s Bh B U o A 5 ik AR b B 3 AR
PE, AR E LT R m 2 AR AR A 5
BLER H Z T E, H AT &M Fhrid SR Z (At %
A ERE, a2 L FR o YA H SRR RIS A
A i id B BEA R R, 2 H 081k, BARE
P AN 23 R AN 8] 1) 43 1 B e B AR B ok s A )
BEAT 1 RSB AT, 15 22 BT Bk A Ak o Joit 5% V05 ) a6t
& 22 FE 1 PR 5T 5558 , 75 PR 0T B SR 2000 R A B I
YR AT FE T T RS . T AV 2 AL T
PRICH AR IE A B FH T B B R 5 (R bR e B 7 5 Rt
FEA & BRI 7 H 0 5 6 Rk o I 536 % 0% R IR AT
T, IR B L5 Fhrid AR,

3 S RS

25 LA, o R R B e R A 1 R AR Tl &
I A, A B R R B . BTN B
L B R A B AT S S e AL R T R
PR — R R TR DR =L
2 AT i E SR O AT 2 000 RAFEHI P L, IF
HAERE A2, bk 7 T2 B Emn
S b, S o A . B A AR R R
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& AU AR A A HT B DNA 2 5 FRic xf
TR A B Al o % 950 25 O) AR BEAT AT 7T, th L A&
KBGO 7> 5K BIRIRN R LW T E S A
55 BE R BRI 2R S8 R AT LIS
TARKHYE B, 5 ) 2 30 JLEE RS B 2 T AR A
b A RN EL A G b, A A9 2 2 Ok A& [ WE ST AN o A
SEINAERA AT EE . B H AT BRGERE B 5 B R CR 2Ok
A W FTAIAFAEAR 2 AR g8 D 14 170 R = CD B Ak 14
7 RIEFE VIR A Ha bn T BARYE , 7 REERAFAER L
il (208 523 B Bk b o B 5 25 05 R O 7T
DAFAE 73 B0, Foft (B R P9 2R 2855 R AT IR AT AT 5
GO Bk R e CR S PR 5 iz, Yt R B
FELIRATS 75 BEHE— 35 UIE 52 o (O BRI AT B2 IR 90 K
FRALPR T P SRR k-5 SRR BRI A K P A 2 B
b Rl VF 22 T2 o0 A I B AR A Bk BRI AR A T
T 2 BT Bl — B A OB B A E R
AR AR S R BEA RS =), R B R AR
—HARAER: (6) H AT TR 2 7 g Bk i
JR B YRR G5 Ok A AT AT TT AR5 AF A UK 3 B, A
Ub, B IR .

ZRE 3T I A SRR 280595 5 T BOT B af
P LR T R, 2 A 2 T i B R IR &
HHAEERIS, JUHE DNA 7F TAR LRI
A S FAE AR SRR T R R B T
B2 HER R, 5 HAME AL AR D T B A, DNA
DT PRCEA BB . 25 R BRI A 5
VR FC 78 33— PR H DNA 455 10 AR 24 B i
B NBLTR 224N 07 T JT J& B e bk s AL 0 5 5 5k SR T
TR BATAER T WA AT R SR ISR R 2 T
BETES TR0 B F B Rl B R o0 R L
S TR TC 5 58—, 0SB A Ak B A b R 2 B A
TR AR 5 70 7RO A rh e 2 2 3 AR
SRR B 5 = W T R
TG EEF R RS ER I ThRg 5B 0, E
LR 2R L RAR R B A R AR AE DNA 5 401811
CAGRAP b et AN 388 i e i 20 1 5 35 T, AR BEAR SET 7T
TS TARC T EM S & LR R R

Wt 5 WF 72 7 1 AN W BT S 78 PN 28 AN T IR
O\ TR Bk s L BT B VR LG LR SR 2R R T
FC A R HUAS B 22 [ R S 6 P = ) B0 A B Al
JoR B R ) 5 BRI P T KB e e B A e B A
PRI A Y UL BB AR d Bl e & 55 77 Mk g 4%

BAEFHERENR R XS NHNE.
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