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DNA C-values of 138 herbaceous species and their biological significance
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Abstract; The DNA C-value is an important biological concept and it has been used in many areas of biological research.
The C-value can be used as an index for evaluating angiosperm invasiveness. However, it is still uncertain how the DNA C-
value influences plant invasiveness because there is a paucity of systematic experiments that test all the important aspects of
this question. There is also a lack of data that identify the relationships between DNA C-value and invasiveness using
invaders and non-invaders from the same genus or family. Therefore, expanding the database of plant DNA C-values is
important for elucidating the mechanism by which the DNA C-value influences plant invasiveness. Using a cytometry
method, we determined the DNA C-values for 138 herbaceous species collected from the Yangize River Delia and its

neighboring area. Among these species, 111 were newly reported. According to related literature and the plants’
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distributions in artificial habitats, we also evaluated the weediness of these 138 species, and classified them using five
grades; 0, 1, 2, 3, and 4. Based on these data, we calculated the genome sizes of 127 species with known ploidy levels
and compared the differences in the two nuclear values ( DNA C-value and genome size) between families, monocots and
dicots, polypoid and diploid species, and invasive and non-invasive groups. The results showed that; (1) The average DNA
C-value of the 138 herbaceous species was 1.55 pg, with the maximum 37.17 times greater than the minimum. The average
genome size of the 127 species with known ploidy was 1.08 pg, with the maximum 34.11 times greater than the minimum;
(2) We compared the average DNA C-value/genome size ( pg) among Poaceae (2.6803/1.2436) , Asteraceae (1.7007/1.
2436) , Caryophyllaceae (1.1612/1.1842) , Brassicaceae ( 0.9165/0.8029 ), Scrophulariaceae ( 0.9164/0.6314),
Polygonaceae (1.0003/0.7064) , Labiatae (0.7990/0.7164) , and Umbelliferae (0.7259/0.7259), and found that these
two values in Poaceae were significantly higher than in those in the other seven families (P < 0.01). Additionally, the two
values in monocots were significantly higher than those in dicots; (3) The average DNA C-value of weeds was significantly
lower than that of non-weeds (P < 0.01), while the difference in genome sizes between the two groups was more significant
than that of the DNA C-values (P < 0.001). A similar situation was found for Asteraceae. With the decrease of genome size
(x1) and DNA C-value (x2) in the focal plants, their weediness (or invasiveness, y) increased, following y=2.2334-1.
2847In(x1) (r=0.4612, P < 0.01) and y=2.4421-0.7234In(x2) (r=0.2522, P < 0.01). We suggest that the DNA C-
value and genome size could be used as indicators to evaluate plant invasiveness and; (4) The genome sizes of polyploid
weeds were significantly lower than those of diploid weeds (P < 0.01), with the former 0.63 times greater than the latter.
The genome size of non-weedy polyploid plants was not significantly lower than that of diploid plants (P > 0.5). In
Asteraceae weeds, the genome sizes for polyploids were significantly lower than those for diploids (P < 0.1). Our analyses
showed that genome downsizing with polyploidy enhances plant invasiveness. In the evaluation of polyploid plant
invasiveness, knowing the genome size is more valuable than knowing the DNA C-value. The expansion of the plant DNA C-
values database is also useful for comprehensively understanding the variation of plant DNA C-values among different taxa,

and it has possible uses in taxonomic, systematic, ecological, and evolutionary studies.

Key Words: Flow cytometry; DNA C-value; Genome size; Weeds; Invasive; Ploidy
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8 S % 358

AR T e ST PSR A T BE L B F 8 B /DN P A 0] 52 0 2 00 C-{, a0 27 G 1 A s [ [ 52
T AL BRI T o0 00 =, Fr R AR 5 BUB 0 5288 SEUEAR A AF T I AR 30 4G
FERRAHY SRR TR,

INK (Setaria italica) FFRIZT IUZR , B3 (Sorghum bicolor) fB =5 (S. halepense) \BARISE(S. almum) |
HFFH(S. sudanense) JUEHE(S. propinquum ) FiF-3k A L H AT ISR I , 4085 % J5 8 T 20 COLERE IR
TR SRR LI R
1.2 Jiik

RS E BD /A A FACSCalibur 3t =4I A2 , 5 vk WA AR RIZE 38 SCSCHk™

Otto Z& Wik, 145 Otto 1 11 Otto 11( Otto I;100 mmol/L FPHERR ,0.5% (v/v) Tween20, F B T /K & 25 2 200
mL,pH {52 2.3 ,4 47 Otto 11:0.4 mol/L Na,HPO, - 12H,0 28.65 g, FHEB T/KEAZE 200 mL, 5 15
17) ;P1-Rnase ( FE£[FI/AH) 550825) ; XL ) F (T RIERL) 550 wm JE g M BOAHLEE

WP R T(2.4pg/2C) ) FAER/NEE (31pg/2C) 2 FIIISE (1.4pg/2C) P I hnkt

L ALES B ModFit LT 44434 B 7 B, 45 2IRE S 19 GO/ G WE(EL B 2 SGAE, FIl GO/G1 1A S5 R %K
(CV% =HrifE 25/ FH{Ex100) >, CV {H/NT 3% UEIILE FUERG , CV {H/N T S%IEARIEH, CV H KT 8% M
RESR A (] CV {EIREM ModFit LT # 4 _I- BA%i i, A5 Hh BUAE B B4 100, Shc il aod LA
EFREER GO/ G1 A ( RIZE G ) i M RER DNA CAH"

TEM ZE 2) A5 DNA 1C-E Ay FE At I, 2% B2 AH 5 SCHR RIS 4 Y €6 A 20 B 2085 % (http . //www. tropicos. org/
Project/IPCN/ ), FASHIRE (AP A5 8, T SE R 2 R/, JE R 4R /IR B gl e A b 1) DNA 55 R
DNA 2C-{E B DAEAS M 0

T % DNA CAH FERAIR/N S YA M 2 B C R iR G Baker' ™ ST 24 H A2 X, ¥ 138 Fliia 4y
B B RORARZ R R . Holm 251Kt 0 Pl PN B9 2% R i — 2B 400 4 i i Ak | BB e Ok
A 1 ke =2 b NS S P == 77 Gl e ES P/ Bl S Ol R S BN O P/ W S| B e R (R O = el

TR 08 0,123 4 TIN5

0 . FE T RIRMBIAEE D W T NN TG b AR A B a4

1 %% FEW T RIRMPIAEE R W T NN TG AR S B2 5

29 Z 0T NN T (H AR SR TH AR AR, /D DL A FH P i) 2

3Gy FEEIRA R LT O N TSR FEAR FH RS DL A R

4 G Z2 g m ERDL T A BN TS, REASIE USSR R

ANTRIZEHE ) Y S 1 2% 57 3438 1 SPSS11.0 e it 4144 1Y Independent-samples T-Test HLHERTT , £diE H -
KB bRiEIR RIS

2 #R

2.1 TERPIN DNA C-{E AL 2H KN

138 M43 251 DNA-C {E AL R4 K/NILEE 1,534 DNA CAE M 1.55 pg, MEL K (11.2115 pg) , %
VYN E/N(0.322 pe) , I 22 37.17 %, FEBERETTAR LRI KU/INW 127 A EREh P  3E R4L K/R 1.08
pg, AR K (6.4975 pg) , F/NE NIERE(0.1905 pg) , I 22 34.11 ff . LIRZEHEH A 111 FPAYAZ DNA %L
O EIRRIA
2.2 WER) 8 AFHK DNA C-{HAIFER 41 K/ b

357} ( Compositae ) FAHME T 39 Flt, SF-2) DNA C-{H M 1.6363pg, T KFH N3 (11.296 pg) , f/N R/ K
T (0.4965 pg) 5 PSRN 1.18418 pg, e K N T H (4.665 pg) , & B &I H/N(0.3183 pg)

http ; //www.ecologica.cn



19 1] KR AR SR HIX 138 Bl A YY) DNA CAEIN i B A W2 0 SR 9

RAFL( Gramineae ) M E T 16 Flt,F-1) DNA C-{H 4 3.3329 pg, M (LK (11.21115 pg) , FPHE e/
(0.7775 pg) ; FIIFERA RN 1.5994 pg, e KF R HEL (3.73720 pg) , e/INE AHESLFL(0.3763 pg) .

TED5E 9 TR AT 178} ( Caryophyllaceae ) fHAH , P-4 (5 DNA C-fE20 1.1612 pg, e K& 24 502 (1.2584
pg) /N HEEERE (1.0214 pg) ; S AL T2 KN N 0.7041 pg, Tk B A (1.2348 pg) , /R s we
(0.5107 pg) »

IRE B FUAp 7 BB} ( Cruciferae ) 14 (19 DNA C-{EAIHE R 20 /N5 4 PR ARIE , E AT 1P 37/ DNA C-
{4 0.9165 pg, TR H MK B (1.2324 pg) , F/NE AL (0.5614 pg) ; B L4LR/NFHE H 0.8029 pg, 5k
Rt R H2 (1.2324 pg) i/ R5F3(0.2807 pg) .

F g T Z S8k (Scrophulariaceae ) i 7 FAE Y, SFE 44T B9 DNA C-{E FIEE R 41 K /N53 3l oh 0.9164 pg Fil 0.
6314 pe, T BRH WAL (1.5955 pg) e/ R U (0.322 pe) 6P ALREAH S I1 T3 (11693
pg) , i/ NE RICEERL (0.2708 pg) .

W 7E B 7S FPZEEL (Polygonaceae ) FHHF- 3419 DNA C-fH>h 1.0003 pg, fx K#E W ELE(1.4172 pg) , /MY
HALIEEL(0.6436 pg) s PRI FEAIR/NA 0.7064 pg, e KE MHHEE (1.4116 pg) , T/ 42 (0.2415
pg)

M52 AR IE R (Lamiaceae ) HEH)-F 24 DNA CAEAISE N A1R/N 351 0.7990 pg Al 0.7164 pg, Bf 2
JFRIY DNA CH AR ZH 4 R Bk, 1.1117 pg, E i HEH DNA C-EH), 2 0.5956 pg, 5 K2 fe /M S WU
3,100 0.413 pe.,

DIERH(Umbelliferae ) F R ALY 1035 DNA C-{HRIEE B 41354 0.7259 pg, LA ESHEMI 56 32 M e K (1.
2804 pg) , LA 5 R 5/ (0.387 pg) o

B 8 AFHIUE ) 88 Ay, RAFHI DNA C-{HEK, Iy 2.6803 pg, SIEFHII IR/, 2 0.7259 pe,
RAFHGHAL 7 AFHY DNA C-EIIFFAEN & 1 25 57 (B HAURL Z (8] DNA C-ERA SIS
FEAK/INE 8 MREZ A B LR (F£2),

GETFIRFN], DNA C- LRI P2/ 07 RO T R P A7 7E R 5 19 22 52 (P < 0.01) (R 3)

2 /\1FE DNA C-EFMERFEAK/N

Table 2 DNA C-values and genome sizes of plants of eight families

B} Family DNA C-fif. (pg) (FEAKD) %%Zﬂj(‘d\ (pg) (FEAKD)
DNA C-value (pg) (samples) Genome size (pg) (samples)
ARAFEL Poaceae 2.6803+0.8340 (16) 1.2436+0.2635 (14)
3P} Asteraceae 1.7007+0.3084 ** (39) 1.1842+0.1462 % (34)
£iF7F} Caryophyllaceae 1.1612+0.0444 ** (5) 1.2517+0.5585 ** (6)
ZIFt Polygonaceae 1.0003+0.1280 ** (6) 0.7064+0.1228 ** (6)
FFAER} Brassicaceae 0.9165+0.1474** (5) 0.8029+0.2153 ** (5)
%P} Scrophulariaceae 0.9164+0.1684 " (7) 0.63140.1347 " (6)
JRHRL Labiatac 0.799020.0944 ** (5) 0.716420.1209"* (5)
&2IEF} Umbelliferae 0.7259£0.1510 " (5) 0.7259+0.1510** (5)

IR G ARAT AR HOA R A 2 5
®3 BFHFNFHEY DNA C-EMEEHK /N

Table 3 DNA C-values and genome sizes in monocotyledonous and dicotyledonous plants

DNA CAH (pg) FHEARN (pg)
A Type

DNA C-value (pg) Genome size (pg)
FAF-IAEY) Monocotyledon 2.9886+0.7387 (21) 1.6891+0.3314 (19)
KF-IAEY) Dicotyledon 1.4808+0.1497 (117) 1.05+0.0868 (111)
257K Significant levels P < 0.01 P < 0.01

2.3 DNA C-{EAIZE L K/ NFESR BRI A2 o 2 ] ) b 32
138 FhAE#) 03 PPl 4B 45 FhARZ B ) LA EE, AR 24 BEA L, 24 5 H AT KA DNA C-{H(P < 0.

http ; //www.ecologica.cn



10 A E = 35 %

01) FFEFHR/N(P < 0.001) ,5 DNA CAEA L, LR H K/NEX N RBEZ B Z S E AR (F4)

*4 DNA C-EMEFEAXNMEFESEREZANERILR

Table 4 Comparisons of DNA C-values and genome sizes between weeds and non-weeds

e~ DNA C-H/pg SRR pe
Type DNA C-value) Genome size
L Weeds 1.170220.07413 (90) 0.7911x0.0409 (85)
JEZ4EE Non-weeds 2.2620+0.0.3857 (47) 1.7466 pg+0.2351 (38)
#£ 5K Significant levels ignificant levels P < 0.01 P < 0.001

M H, Bt FE 4 (X)) F DNA C-H (X,) FRZE/IN AEYI A28 B (V) ¥ 5572858, & C R 5IRF G .Y
=2.2334-1.2847 In(X,) (r=0.4612, P < 0.01) il y=2.4421-0.7234 In(X,) (r=0.2522, P < 0.01) (&l 1),

5.50 330
4.58 4.58
g 367 & 367
= =
3 8
B 275 z 275
ﬁ #H
i
%183 =183
0.92 0.92
0 P oy | | | | 0 | | | | | |
0 1.2 2.4 3.6 4.8 5.9 7.1 0.0 2.1 4.2 6.2 8.3 10.3 12.4
FEFE LK/ Genome size pg DNA C-{ DNA C-value pg

B 1 #% DNA @EFMEYREMEZEEIXER (7 FLNLAIR/N, F :DNA C-value)

Fig.1 Relationship of weediness with nuclear DNA amount ( Left; genome size, right: DNA C-value)
TEMIE /Y 37 FEGRHEY) b, 225009 DNA C-{HAISE N 20 R/ MBI B /N TR R (£ 5)

F5 FRFEEIERE DNA C-EHMBERAKX/N

Table 5 DNA C-values and genome sizes of Composite weeds and non-weeds

o DNA C-{fi/pg FERA K/ pg
S| Type .

DNA C-value Genome size
ZRE Weeds 1.3277+0.15423(28) 0.9639+0.0843 (27)
JEZRHE Non-weeds 2.8929+1.1283(9) 1.9953 pg+0.4834 (9)
25K Significant levels P < 0.05 P < 0.01

TEARHIE i 36 FhZutirh B LRI (X,) F DNA C-{E (X, ) B RZS/IN A2 B0 (V) i 5523858 |
H R  Y=3.219-1.55 In(X,) (r=0.4386, P < 0.01)F1 Y=3.532-1.05In (X,) (r=0.3225, P <
0.1),

Pk & B, 7 ZASRAE D 2SR, 2 R LU AR Ze v B SN R A K/ (P < 0.01) 5 7E 2 AR RS R
Fe ) L R 1A 3 /N FAE 24 (P < 0.01) (£ 6)
2.4 FEPRIHK/NE AR S ZAS RN Z [0 1 i

ARSCKG Iy 92 FhZu B | —A5AARAT 49 B ZA5RA 35 P, SEil R BH, A% 1A 2% B A 3k DR 41 % BH I 3/
T AR B BT RIS EH N 0.63 15, R B E (P < 0.01), THFEIEZR | 22 A5 3 DA 40 L — A3 44 1y s
N RTEDUN G BT 0.84 15, 2R AR E (P > 0.5) , FFHEY) 2 A5 A 2% B0 B DA 20 0, 1 2 b /N T A5 1K
ZRE(P <0.1)(%£7),

http ; //www.ecologica.cn



19 1] KR AR SR HIX 138 Bl A YY) DNA CAEIN i B A W2 0 SR 11

R6 “RBUEMSEEEEAXNNEREMEREZ BHEREE

Table 6 Comparisons of genome sizes between diploid and polyploid weeds / between diploid and polyploid non-weeds

%K Diploid 0.9369+0.0516 (49) %K Diploid 1.6971£0.2811 (2 7) P < 0.01
ZAEK Polyploid 0.5887+0.0516 ZAEK Polyploid 1.8680+0.4775 (11) P < 0.01
7K Significant levels P < 0.001 SIKF- Significant P>05

x7 FHRRER_FEENSEERDNA CE ERHAR/NMLLE

Table 7 Comparisons of DNA C-values and genome sizes between diploid and polyploid weeds in Composite

eS| DNA C-{H/pg FERH KN pg
Weed types DNA C-value Genome size
%14 Diploid 1.073620.1056 ( 18) 1.07360.1055 (18)
ZAEE Polyploid 1.8482+0.3898 (9) 0.7447+0.1140 (9)
#£ 5K Significant levels P < 0.05 P<0.1

2.5 FEHZK/NHI DNA C-{EFEA [ A TG RUAEY) 2 18] 19 L

— AR RURHIYI DNA C-E AL R RN/ NT ZAER MY (B R X A2 %A R 250 i %
MK (K 8), 7696 Iy ZLEkE S, ZAFR B R LA L — AN/, XM 2ZERSE FhA g
(£9),

®8 DNA C-EMERAXNMEAREFREREY Z BRI LE

Table 8 Comparisons of DNA C-values and genome sizes between herbaceous plants with different life forms

o DNA C-E/pg K] 4 N/ pe
R Life form DNA c-{jl;lfj %C[;]nizj iizepé
—  4EZE Non-Perennials 1.5841+0.2058(90) 1.0887+0.0966 (83)
Z A Perennials 1.9068+0.3090 (48) 1.2398+0.1823 (47)
#£ 5 IKF Significant levels P = 0.383 P =0.423

®9 DNA C-EMERAXNMETREFRRAEZ BALLE

Table 9 Comparisons of DNA C-values and genome sizes among weeds with different life forms

R . DNA C-{H/ K20 KN/
R Life form DNA C{Vﬁahf)eg %C[;]ji iizepg
— . Z4EE Non-Perennials 1.443320.2140(73) 0.9322£0.0888( 68)
ZAEE Perennials 1.385120.2069 (23) 0.7615+0.0634 (23)
#£5IKF Significant levels P = 0.846 P = 0.121

gAY b, — ZARERYIE DNA CAE(P = 0.798) JEHLIR/IN(P = 0.822) Fl5 24 A W I 22 5

) DNA C-EAIE PRI R /N B A b 9 R A, SCHAT A 20l B i 58 S, RSO T 138 Bl Re A AR ) 1Y)
DNA C-{HME , 25 G A5 A G 8 kS5 B, K3 DNA CAEFIFE R K /NE R R 5 AR /e A [R] 43 25 ¥
Z ) A B2 R Z 0] AR AEA R A G B A 22 5, A HOIA B 1 3 sl 38 22 5%

AR Fl 5 X SR T Y 3676 Rl A4 SRk R 45U % b LS A 43 1Y 539 Rl AR e TR
B, DNA CAEAIE N 2R/ NEAS R P EE Hh 22 S O, FEF B (BT B0 A 0 v 2 v T 0T i, 2
EAAEY) 35 TAE AR Y . fERZHCEEEET DNA CAE (FER AR/ ) #8585 F A 9 A 2 1 2 A
KN FAR it X AR ARZARAE AR ZAHA LA RRABERIZ R P, DNA C-fE A2
PR/ INERLI AR IS T — € ORI ME . ASSCHFFER T ARR A58, (HUR JRAT TR B P 18 3C
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BE A F TS R A SCRR 3ok 6550 2 3 1 AR TR0 5 T ok AR A 0, ok 28 80 R AT 40 Mt RS 43 738, AR SCHE
RS N AT B HE i ] Ee e B i, DR At I 458 B R RV ARSI 4518 ST TAE AR |

FEARSCINAE 19 E NS AR S 138 FhE Y, 84 Fhag R 41.67% Wk 24514, i 36 FPAEZ4H 16.67%
MRS R A5k, BT AR R I, 2RI 2 R AR ) S — 51, 16 84 Fhswirf 35 Fhfis
PRI A 3 (R 20 SR I S 3t/ N T A R RRSE . WU S A N A IR R 25 A, o — R T ke
MIZREE, RIL, FERL AR TS, B R e R bR B AR R B2 i T 25 Rn 5, 324K/
TOE A TR AR TR

SARZ PRI G, 2 SRR LA AR DNA C-E AR LR/ | B RN 4L R DNA C-{f i KAz,
FIP) 2= vkt S50, P SR B . BRET S Gei -t 2 8, MR i 3L 4K T DNA 1C-H < 1.
4 pg I, HSON 22 B ME R I 26.06% , R M2 H RSN 7.50% 5 4% (H# T 35 pg B, 4 R AIHESR A 1.
24% BT A BASEMEZR B DNA 1C {H & T 35 pgo SR, A [E 2 BEAE A A [E) A4 13 A =X, PRt
TEVEAR B BRI A J N e P — D A U A, L, BE G 2 05T, £ 8 AR Y %
DNA BB IE , M A FIZEREAAR AT 360

DNA C-{E I3 F 2/ N R BAT T8 (R 2% P — 2 AR 22 3l . DNA CEMRA RS , Ho 3L R4
Hk S 50 B g 5 R 7 91, A 224y SR W, At oy s e AR gl KR X
T s T HREAE A PR A A1) A NPT 5 B A 55 F 393, T 45 LA R S IO T B 58, — A ) e A s ]
P 5 A FR e A BRI ) R5E P (9 A 72 RN FHBE F7, 1 DNA - CAE 7T RABR il — 4~ Fh i) A5 305 s J A 050
Ut DNA C-{H SH 44 B PEARER 2R 0

DNA C {H AR ik B A A0k P RAR Y k) s Jy 2 Y R s iR S oy 12
=k HAr e AR o 3 AR AR 2 0 A 37 21 A0 A I 2 A DNA C-EL Rk . 7En i =X 4 it
AW EFE Y DNA C-fEFE b, F 2 Bl I 0P, AAEA% 3 S 22 v M AL AN S DNA & i 53 FE
A 5, I EL2 5 MR 20 M2 D20 I PP 438 S A M A A S B b | DA B DNA A e (3R . 4% 9 2% b k5
2T AR, B — e W B ) Mg™ |, T B A TR R BR AN A5 s O T T pH {H -5 DNA 286 4e k)
A —3K, IR T5 ZLER N TRIS A1 MOPS 254 AL , NI 2% il pH (B AR R XTRR E . AR SCHE#E Oro 28 MR, 5K
B R IR . BUATEDE ALY DNA C BT — BRI RS I 21 4 B, (H 2 SRR 191 R P9 A B9 X 1 21 48
i 2C-HFATERE , BAN, T s AR e (kg A | BIr LOR TR 5 O 4 K217 6 DNA C-{E 22 57,
FEIAERLEOR 7, il e ad AR AT . A SCIkPRRRBERT , 25 BRI 5 1) H AR (4 DNA C-AE- S5 hRRE A Hods s
AR JEU) LA I0)  4 S5 B o )

MREA S BT T 3676 Rl FAEIAY DNA C-E AN R/, & BRA Y, A 149 DNA CE AN
FEEH KNI N 7.04 pg F15.21 pgo ASSCINE Y 138 FHAEHI) DNA C-{E AR 4 /NI i Hb /N A] fig
AR 2, R FE 2745 G 3676 Rl ARZ4H 5 T 84.98% , BT M) 5 T 41.84% T AR S K
() 138 P, AR 22 50 5 19 EL BN 34.78% , BT AN 15.22% ,  TIEZAZ LAY DNA C-{E AL R 41 B B
R T4, B I AE ) 4 3 A (it B i 2 R T XU A ) Lk i PSR RHE B9 DNA C-ECFISE R 41
RN SRR ) B R 75 45 1) B 1 3676 R, DNA C- K AYIA 127.4 pg, /NIALHR 0.1 pg, K/
21274 1%, MR HE KA 74.45 pg, /MY 0.07 pg, K/NHZE 1064 1%, B A9 25 5%, 2 1 il &
25,

FAZAEYIRIA%Z DNA 2 65 R E 2 65 8 A LB, 1T Al 45 DNA DUy 7 46 JC30 40, 44 B T 41 5 (A 1Y
FAHEZL AN A S AD DNA AT DL i A 2R AR R A M A MR RIS DNA A B 0 B i
(RRU AT L A g Fe M0 B ORI W], DNA CAE 5 58 FAELY YRl 0 ZBEPE W Rl K 46 1t RS 1
PR HE B 2 REE B03E R BE 1 S50 —E R R 1Y L I, AR B — A IF A DNA C-{E AL 4 K/
BOIE |, 5 B T DNA C-EER R IR A S 7R DNA C-{H i A 127 38 SUR B8R e
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