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Abstract This paper reports the chromosome oumbers and karyotype of three species
in Polygonatum from Anhui of China. They are all reported for the first time.
The results are shown as follow:

i, P. lgngvaense D. C. Zhang et J. Z. Shao. The material from the Langyashan,
Chuxian, Anhui is found to have karyotype formula of 2n=13=¢m+ 8§ sm+ 4¢t, The:
karyotype belongs to Stebbins’ (1971) 3B type. ‘ ‘

2. P. fronchetii Hua is found to have three cytotypes. Type I: The karyotype
formula is 2n=22=8m+ 8sm( 2sc)+ §st. The karyotype belongs to 3B type. TyPe:
I1: The karyotype formula is 2np=20=2m-214sm- 4 st. The karyotype is also of 3B
type. Type [I1: The karyotype formula is 2n=1§=>4 m+ 8sm+ 4 st-++ 2 T. The karyo-
type is also of 3B type.

3. P. anbuiense D. C. Zhang et J. Z. Shao is found to have two cytotypes. Type
1: The karyotype formula is 2 n=24=4 m+ 6 sm-+14st. The karyotype belongs to 3B
type. Type II: The karyotype formula is 2 n==20=4 m+ 6 s;n+10st. The karyotype is
also to 3B type.

There are 10 species of Polygonafum in Anhui. In this paper, karyotypes of the ¢
species of Pofygonaiurr: can be divided into three groups. The {first group consists
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of P. desoulayi and P. langyoense. The second one, P. oderstum, P. filipes, P.
cyretoriema, and P. fro nchetii. The third ome P. verticillotum, P. sibiricum and
P. onhuiense.. This classification identifies with the mophologication of Flora
Reipublicae Popularis Sinica.

B “THHETEY (ETE) ®1 HE¥XRE .
(1992) (P, T/EHE Table 1 The origin of materials
Polygonstum HESFH,HERP. & £ sxux 4650 SBESE % O & % .

. - Speci it Habitat Alt, (m h
sibiricum Redoute, ¥jL&¥E P. pecies Locality ita {m Vouchers 7

. . BEEE TNEEL M i AR
zﬂﬂfﬂﬂsctﬂﬂEﬂ.sG Pamps, ZffP. P. langyaense Langyashan uader forest 12 Shaol. Z.
odorafum ( Mill. ) Druce, KiEH Aghui 93426 927103
WP, filipesMerr. IZHHPEPL. EEARWE BEWEE H & 100 A o#
cyrionema Hua, £+ P. franchetii S;;;a:ixlan forest fringe g:;:lg I.
WEFSPTAE, RMEEHOH B ommw zmssy # T e
g e I " R R A9 b BT P. anbuiense Langyashan under forest 200 Shao J. Z.
Mk BAFA, 2% “HHER 6 H Anbui 98425

MY OB REER” (1993) O —Xj5, AXBESHPEKAEHEY.: BHIER P. langya-
ense D.C. Zhang et J.Z. Shao, FEZEME P. franchetii Hua MEHEW P. onhuiense
D.C. Zhang et J.Z. Shao gy stk B H MR, Wi, SHEPNERTSFHEENHY
BB THRERATE., 8w EfE Tl Pa N Ee A ZH AR50 T BRI,
B BFEMRAEREREATEEEN.

1 Ay =

BB RERE L, SEFEIFRTENEXRZEYEAYREE.

B LME SRR A, B0 05 % BAKILUDEBS HETIAL 2 6 /AT ZEA, 3+ 1AGTERE YK
ARG RS 35k B s 240 R, 11 mol/] B FEGO CEIR TR % 6 574k, AP SRR Ml A )E
Ho BERS50 -y kAR, AEREREE, BRSNS AR ERE,R
Fl Levan 4§ ( 1964 ) (') fydns #5434 Stebbins (1871 ) V' W5y BANRK &
EXFH Arvano (1963 ) M A EHH.

2 & R
Pimsts s RE 2, REKEE. EENBETAE 2  HUHRNERE 1,
o FHEMMB BT NS . WELRNT.
2. 1 MIFNM Polygonatum langyaense D. C. Zhang et J. Z. Shao
Hap ek EYy 2n=-18. BREALAR N 2p=18=6m+ 8sm+ 48t (E2:3, 2,
H1), Rtk BeEN40,05um, REKKETRMEEL. 10—7,25um2 [, & &
KB 23,45, WIBHA, —HHRWHE, B UL+ S AR, EHAMERS (1992) IR
EMER, HREBERSGARN, NETFRASF L, pEaENBENEREYETHE,
2. 2 EH MM Polygonatum franchetii Hua
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Table 2 The parameters of chromosome of 3 species of Polygoratum

Bz ES BAEE (Y ) ¥ SR W 2 BS ichog 3 R ) B O X R
Relative length Arm Relative leegth Arm
Species No. (%> ratio Type Species No. 1§ ratio Type
1 7.44+10.66=18.10 1,43 m 1 4.66+11.83=16.39 2.59 sm
2 5.82+7.44=13.26 1,28 m ~ 2 404l +11.21=15.62 2.54 sm
£ 3 agz+9.49-13.201 2,65  sm =~ -8  6.30+10.30=15.60 1.4  sm
5 4  4,00+9.11=18.11  2.28 sm 4 AT1+10,00=14.71 2.12 sm
g 5 2.65+8.689=11.24  3.41 st 5 G 2.97+4.36=8,83 1.2z m
- 6 2.52+B.26=10.78  2.23 st E 8  9.24+5.15=8.39 1.58 m
o~ 7 2.35+6.44=0.29 2.26 sm & T  1.47+5.30=7.36 401 st
8  1.90+3,B7=6.77 2,04  sm - 8 2.2146.00=7.21 2.26  sm
8 2.50+2.74=5.24 1.10 m A § 0+5,89=5.89 @ T
1 4.98+0.81=14.79  1.07 sm 1 3.91+10.29=14.20 2.63 sm
. 2 2.73+10.22=18.00 $.68 st 2 3.96+9,80=13.78 2,47 sm
- 8  2.75+8.75=12.50  3.55 st 8 4.20+8.12=12.41 1.88 sm
~ 4  2.65+9.67=12.82 .65 st = 4 2.81+D.44=12.25 3.36 st
y 6 2.41+7.80=9.80 3.17 st 5 2.50+B.20=11.70 2.34 sm
S 8 2,10+7.63=9.78  3.63 st s 8 2.75+6.63=8,29 2,01 sm
.E T  2.75+5.58=8.33 2.03 sm -§ 7 2.601+5.59=8.20 2,14 sm
= 8 2.62+4,1B=6.80 1.60 m - a B 3.44+3.80=7.21 1,10 m
a 0  2.28+4.44=6.72  1.95 sm ; 8  1.24+4.03=86,17 3.08 st
10 2.6043.4226.01 Lz o 10 1.98+3.80=6.78 1.92 sm
1 4.27+8,23=13.60  1.93 sm 1 3.94+9.56=13.50 2.48 sm
. 8  1.87+8.53=11.40 5.10 st 2 4.16+8,98=13.14 2.16 sm
= 8  1.07+3.B6=10.83  4.50 st ~ 8 3.33+ (4.723+4.43)=12.40 2.75 sm
~ 4  2.52+7,6B=10.20  3.05 st = 4  2.79+9.18=11.02 3.27 st
g 6 2.85+7.30=9.66 3.11 st 5 2.25+9,22=11.47 4.10 st
2 6 1.80+7.08=3.47  5.09 st = 8 3.20+3.80=7.09 1.22 m
":’: 7 1.76+6.05=7,80 3.46 st 3 7 3.26+3.60=6.85 1.10 m
o B 2.43+4.27=6.70 1.76 sm a 8 2.81+3.80=6.41 1.28 m
At 8 1,75+4.62=8.27 2.6% sm - 9 2.70+3,40=6.19 1.15 m
10 2.30+3.66=5.95 1.59 m R 10 1.37+4.50=6.87 .  3.28 st
11 2,40 +3.00=6.40 1.25 m 11 1,57 +3.49=5.06 3,22 sm
12 1.20+3.53=4.83 3.03 st

AFHFHREEEETEEWARABE, LUK s HEY, KAFT=FAM Y 2n=
22, 2n=20f12n=13, HPpan=22BMmMEERE, L560%,2n=20530%, 20=18
b B & e

MBI, 2n=22= 8w+ gem(248c) + 685 ( {2, 10, 12y, H1:5), PaFHRK
JEdy 44, 45um, kK EBREELEL, 25—6,00um2 b, JEiEKE I 02.57, B3BE
7, —REHEB, HI0OL+128 R, ZENNBE S ITRE=NEE4KNK B LAk
Bk, ToFERE Rk BE,

Y. 2n=20=2m+14sm+ 48 (27, 8y BW1:6), Ptk A K FR
36.33um, R K B EREEFEL. 10—5, 16pmZ B, ERKER 2. 46, BB, 1ey
B84, Hiol+ 105HE,
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Fig. 1 Idiorgrams of 3 species in Polygonatfum
1, P. langynense { Zn=18), 2, P. franchetii{ Zn0=18),
3. P. anhuiense ( 2n=24); 4. P. achuiease { 2a=20),
6. P. franchetii ¢ 3n=22), 6, P. franchetii ( 2n=20).

e I, 2n=18=4m+ 8sm+ 4s8t+ 2T (H2:9, 10; B1:2), REAALE
BF %733.98um, Ptk ETRBEE00—5.57um2E, RE&kEEE2.78, B 3B
B, ANB =&, feL+10S#HR, Bh—rwREdk LMy, dHEVERBEs e "
H (T, BEMNE—BFTREKHER,

I EEERBREGER, B “PREYEY (E4-RE) D8, 4% TDE (ZBL
LM CRFB D) Wb Coad ) MM ( HILH ) FHFH1100—1900KMHMAT, R¥E
MAEERINEHEH RSB HITHR. HES (1933 ) U HEMN LB LHEHAE 20
=26=10m+ 4 sm+ 128%, th{f h4,02, BaCHM, —AHWR, dhlol+16SHE. RS
EILMEMREEEE AR, TAERENBEE—ISR.F/2n=22, 2n=20f2n=
1855 (R B M R 0 WK K. '

2., 3 RiWEM Polygonatum anhuiense D. U, Zhang et J, Z. Shao

TERBHLOGRFEHY T ER AR, 2n=240120=20, WH BREEEE, H80%,

Ml ], 2n=24=4m+eésm+ 148t (23, 4 H1:3), Faika B R11,66
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H2 =#@EyEahpedpsngi
1—2. SFEH 3—6, TWEW 712 BHHEW,
Fig. 2 The chromosome numbers and karyotypes of 3 species of Polygongium

1—2, P. langraease) 3—6. P. anhuiensey 7—I12. P. franchetii,
pm, HAEKEEREEF2.01—5.21umZ [6], HE2.59, B3B &, “RHTHE.
safg® I: 2n=20=4m+6sm+10st ({2 : 5, 6; H1:4), H&KMARKENIL.55
pm, REEKEFRHEEA2.32—5.70um2 ], H{E¥N2.46, BRIBER, “METHA,
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=3, OHENMETLE
Table 3 A comparison of the karyotypes of 9 species of
Polygonatum from Anhui

F & 2 R ORABUEEEB R a R waEn —EaRE
Chr., Karyotype Degree of AS, K%
Species Series Number formulae Type bimoda
P. desoulayi ES{ 22 10m(2sc) + §smlsc) +8st 38 Lo LEliR ] 6B.19 [zl
P. langyzenss EHe & i8 6m+ Bsm + 45t B BEAR 66,70
18 10m(3se) + §sm 2B H B 60,51 *
P. odoratum HrtFE 18 10m{1se) + 2sm + Bst(2s¢c) 2B I ] 668, 48 7]
14 10m + 4sm iB m R 60.15 [7]
o 18 Sm + 4sm + ist 2B B e 63,28 7]
P. flIIPES TH &R 18 10m + 4sm + 2st 2B HEA R 64,08 4]
22 8m + 8sm(2sc) + b5t B B R .91 (|
i8 Bm{2sc) + 6sm + 4st 2B H & 86.50
P. cyretonema  Zatzm ) 8m +6sm + Est 3B W B 7.2z [T
22 6m + Ssm4st+ 4t 3B EH B8 70.28
. 18 im + 8sm + 4st + 2T 3B 17 ) 69.54
P. frenchetii THER 20 2m+ 145m + 45t 3B B B 69.50
22 8m + 8sm(2sc) + fst iB B R £8.53
P. verticillateum $pMHF 18 2m+2sm+10st + 2t +2T 3B FHIR 40,76
24 §m + 4sm +125t + 2T 3B o 76.88 L7)
P. sibiricum MR 24 2m +12sm + 8st + 2t 3B IR 73.90 [1]
P. anhuiense MR 26 4m +§sm + 105t 3B EN: 72.08
24 4m +6sm +14st 3B EN:] 73.80

BEEBALREABNSETEES1002F I ERPHFHF, BEREZRNEHRH, &
TRASIL, RIEMGSECEEEMERE L ERIRE.

3o i#
BB “PEEPE” (B+RE) P RTREREN S EFE, R LB MSH o #ER
ARRTEN R, Lo RARHR. A SRINTLB R HAREEHNAESNRER LR .

HFN. BMU T ARSI REZREMOBEXR,

(1) s, EERE (1932) PIYCHYRBETHY RS, EREHERT, BREHH
frREEL KL R, T REREEE RS R —F RS R —RWARERT
BTHPHUEATHAHNNEER, AEIRIITUREEES EEAANEH B/
RERCEILANE, WEFRBHEHEMEIHERSAEY S (57 8BEN ) HRERLD 2
— 8 RKEEHE, .

(2) 3k en& B, EHR% (1987) VA EEEA AR E 020 E ST A,
PlIEE AR N E, BEHERILBEAERRE, HTREZERNK, BIAIER
HERR KA BR RS X —HE, AESROTULIALH EAHN=ZMRERE
RHEER, WEEn=240ERN,BF2n=18F120, L FEH2n=14, 16, 18, 20§22,
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A EN2n= 18122, BRENZAFTEXHEES, HLNETRTRPEAEEEER, X
WwiRHEN BRI, EHRANEN BEFER.

(3) BBy fatk, Levitzky (1931 ) U'2] Stebbins (1971 ) U2 ERANEFEH
Brb B B LR R A SR W AR R R, EE SR PR X B R E AR R
BIEEERE RN, MEIFRENBZAZFEYER I HREE (Ask) ) B@(T2.09
—73.90), BMAHLHET IBA, HHEMAsKYHLES.70—68.192[H, thaXsB
7, EMENAFEEMALLY BEEAE0.156—71.222 ), HEH H2B—3B, b H
T RAELERE, BRI REER.

(4) BBy = XAFRAUNERAHERTRNEHHER,. Darlington(1963) L0
HEEHEFFEROMNFEZRFETNR, XHEMEASEFZEENERNA, BiE
HEBpag— Rt BN ER, “REER PR NEEERBA R ERROKER-BWE
B8, 8 FRFEERE Lovitzky MZRAXI FRRMNEFEE, —RNERDWER %5
SR, BTFFRE5MN, REpakVEEBIR e A PR ERAKE, X
Bt ), TRERARAHETR. SEREZSHEYEES HEEE, ENN
BEFRTHEREE-HN, EHTHAMN. FRESMANFLERAUSBCRLEKA BMT
B _REER,

WHZHHEMEZB R H AR RN SRS EmER, BETHEERNHMERE
HAED, R BT EAMERFERKR BMES THUEIELCARZRE LMK
HHLEEBURENT ZEYRMERN _MERHE, WEXEHHAEREBHTEHEY
AUMEYEAEEH R S REEE, S ANBERAFRUBMGE, T THRRLZ
B, MR X —iRm? RIS EMERERANER Y E, BRTEZRMFNAT
A, MRARE—ITNEERERESER AL, TWER Bt FHE TR
e, AT HS MR EEER, BTSSR FERPEKNYBREEIIR
SRS PRETERAEE, XMt akmEZER ek EREL, ZHEEHE
MR ERAHE,

FEBR, EWoMEEIREZANRE, HhRHRAERAER EHRKZ, IEER
g, ShERDEREASRLE, 2R, MEHERNETFZHRAMEREH.

2 ¥ X M

FAE BRE, HEYE, ENE/LFATRaKFER, LRWIEFEEM, 1984, 1 6776,
hEH b . REEME (E+EE ), bR, B¥EURE, 1978, 5280,

CTWEBED hEE, REESE (FES) ., o0 RB kL. 1992, 55—59,

FEzhal, TEE, FTHE. ANBER@mEAEFEN L. o TRk R, RNEYERR, 1987, B
(1) 1 1—10,

5 o, EDE, =P, EEREREAEFHEAI. MR nXEREESED. RIEEERR b,

€ (42 :311—314,

6 EEEER, WAk, ERERBTEH, SEEY, 1992, 12(2) £ 99—102,

7 ERERSE, IsERE, HRET. SEEs HEPOEAFR. EHAEFEHE, 1993, 3(4) 2 353361,

8 BER, FRE, ZHRMAFRARGEARNAN, SHIEVFI, 1982, 4(2) ¢ 185190,

d W@ N
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8 Arano, H.. Cyiological studies in sobfamily Carduoideae (Compositaedof Japan, IX. The karyotype
analysis and chylogentic consideration on pertya snd ainsliea (2} . Bot. Mag. Tokyo 1983, 78:
32—39.

10 Darlington, C. D. Chromosome botany and the origins of cultivated planis. 2nd ed. Hafaer,
Mew York. 1093. )

11 Levan et sl. Womenclature for centromeric position oo chromosomes, Hereditas, 1984, 52 (2}
201—220.

12 Levitzky, G. A.. The karyotype in systematies. Bull. Appl. Bot. Genet. Plant Breed., 1931,
27 220—240.

.13 Stebbins, G. L.. Chromosomal evolution in higher plants, Edward Aroold, Loadon, 1971, 85—

104.
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#0ER ORI RCIROOE

—FREW R MEE SRR

S EWERL AT, 4. RAE. ik, BEsH, ETERNASNEREMRMELT
FERGTEREN. RSEFEHD, F-RLRTRESS. STHEE, SUERHXBENESENY
BHREAR, ERRBAEKETNE L PR #EEE R — T,

£ ( Zenio insignis Chun), XEVEX, AHRLN, BEEXSZRBRECRPEY. ERE
R, M. B ESEENESd. BEER T EERALNSHY, FRELKERMHG, IR
KAEFRIE, £RiE, AEheddizsH,

ATHER, TERHRERAHEA RN RHED TR YOS ELERIN, 2EEN AR
A, MM R OKL . ERGASNE, BEAEN2LAK, FIUERLK FHEES.1
em, HrhkMRiked.0%cm, FEFREKS. 6om, BIFH MR ENRLRRRAN T R H 3
BANGEN, FERATERSA, BAHE 40, 553, 47, ROGRFHHEL, BRES
RREN, FWER, BRRE, S0k, —RETNERSE. 4—58, SUaREAeLH, &
WM. TS, SXRADBKABAE. GBHE B, B aUERE, mAEs,
WA T, XEARMREEAHRE, SAREES, BRA, BERKIBOREAXRE
WS, EEMORATEALE, UAAT.

ETRNERM, FHEE. FOELSRRISLG, SRR, BREEEE, KATR,
SOREKK, CREE, BRXTEOEHETERER. BHEE, SEUBRBAELLTRAET, & .
WFR. HARK, & BT .

HipTES, BEEEEN, XNSERAAE, ST, KEXREPNETH, RFEHEHR
WREE., NEIK BEFHILWEREY. SARLHE,. L9 R BREERAREFEES. B.
¥, OB A R.OE. BERFE. ATCRENER 2EAE, AERBRIMSLHEEET
W SRR R, ER—MHufuRitEt BRE. BAGRNERT X EEMRERNH,

B WRR FAE
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