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UcHIYAMA, Hiroshi*, Masashi NAKATA*, Tatsuo KONISHI** and Ryuso TANAKA*:
Karyotype of Nelumbo nucifera Grown from an Ancient
Fruit Excavated in Liaoning Province, China

2 Nelumbo nucifera Gaertn. OFETILEHTHS = Loisbh (Ohga 1923, 1927, k&
1929, 1935 75 &), VBRHIAHHEL, BATE - FE Licbooduiix, HC HlE b 104042104
1 (hEEELEHiERE, Libby 1951) <, 3075:1804Ed; (TR Rz, Libby 1959) o
Lo LPEEINTWBETFLH 5,

Langlet & Soderberg (1927), Morinaga ef at. (1929), i (1949), FE (1952), K&
5 (1962), Gupta B (1976) 1= k3 & ~AD Yy 20=16 T, HckES (1962) 13,
HEEOHRAADOED [ZFEHE] LERDO~ADKE LI L, WHECHESHALRIL
LB LT B,

&, ERBREREE R EREYECRE SR w5, H1000F0 b0 LH#EE S THWS
BFHLRFELPFEESRA AL DL TRAKE AL S, ChETORELIIRILDHE
BREbhi, o rogMEiiky 5,

HHES LUV HZE

A2 Tk o o~ A0 By, 195248, T EEELEMEOHT 1~2m OJRERF D
HELcb 0T, REBEEESHEEFET OENREEN D, 91580 FHio b0 LiEEIh T
%5 (3 1978) REHO—MThHb, EHWWK (PEBZLESHHESY « & AR bR
M—kEt (FEMEEEEETRTE) cFH Ih R REIRE, 198445 6 HicHEk
EREYECEE LSS, ERB SR ESRF LI, T2 BEEIMIELLL, 1HE
RIRESB £F L, LEBERSTSh, BESERERKRE & PRES B IhTw3
(Fig. 1. TBG acc. 55566),

Yt fh O BEITRIR S A A W TIT - 7o 1Y 8mm % 25°C » 0.002M 8- % >
$ ) VT SERERIMEL, 5°C © 3: 1 FFgR7 v = — A C20BEE Lz, L0 60% =2
7 — A 24, HIRTREL @HREokc®), HE 5°C oFEE 7 v 2 — v T2ARFH M EEE
Lico OB, 1HEHERE4S%ERHO 1: 2 BK (60°C) T20WREEL, 2 %8 DEmRA v
A VTG GREL, LS LETT VT — PRI LT,

* KBRS AIEY e, T730 KETRX T HET  Botanical Institute, Faculty of Science,
Hiroshima University, Hiroshima, 730.
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Prefecture 305.
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el ak i 2n=16 TH v, Zhix
Langlet & Soderberg (1927), Morinaga et al.
(1929), ki (1949), JFmE (1952), RH b
(1962), Gupta & (1976) D& & —F L1z,
bR, 1E 0.5 pm LITF OERRO %
i s fuRz s he (Fig. 2-A),
SEVRTINCIE, 2n=16 ©4ToO Faffic
WA TG 7 SR S & MR R & 2B Sh,
Fig. 1. Nelumbo nucifera grown from an & ORI WO i (2B LT
ancient seed which was excavated in  (Fig. 2-B, D), F7z, 2n=16 @ 4 {f D Hefafk
Liaoning Province, China. TBG acc. BT, fHEEAERSh, < offkiffix
. AT R & L TG SR T
AR O Rk T, EOE LB Loa 3 pm, Zoflo ot 1L.1~17 pm T,
By M Th -1 (Fig. 2-C, E), BEMEOAMENL, & 13 A2 (Hd 1977,
DRk chicde 5), H2xH EE 5 EBKRPHTHD, XTI XTHETho7Te 5 2
®EH O Petafho BB NS P (small constriction) 2VlZEShic, HONHE &
636k H o Ytk o i & 0.5 pm o fFfitkn g Sh, £oEMAK & L TRRE
B LT\ oo C Otk s bic, TRAE LG L OO REkTEIIEL CEDNTD

ke f'Co
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Fig. 2. Somatic chromosomes of the Nelumbo nucifera (TBG acc. 55566). A;
interphase nucleus, B; late prophase, C; metaphase, D; individual chro-
mosomes at late prophase, E; individual chromosomes at metaphase. Bars
indicate 2 pm.
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NADKINCEIT 5HE D 5 % Langlet & Soderberg (1927), Morinaga et al. (1929), 5k
g (1949), KD (1962) %, 2n=16 odr¢ LR KE, 252V NHTH 3 ERRT B, T
2 DFERE, 1HRKECZHBTH-T, 1 v FEBOBFE~22BIT 5 Gupta (1976) DkE
RE—FT|L Tz, Gupta (1976) a2 vF v, Falit=os/ VB AH S CRTALIE 2 17
ofehy, —iT, BB TREAMALYERIEDS LRAGEIOEIDENNI BN T Kae
Gupta (1976) &, & DIERDO BAIE, FTAEOEE L5400 LRk,

Langlet & Soderberg (1927), skys (1949), k&S (1962) 11, PRI F 223N O Gutafk o
LR EERE LT 5, Brio, KBS (1962) /EffEoic s 3 i, AR 2 5E,
BAEENRAA [ZTEE] 0, ~ATREXEELTV50, fHEOHTWFhd 13T,
[ZFEE] LBEOHELOMEEMOEIL\WE LTW5, SEOBLEERL, A &b
SHROGEENEEE BLTVBEWS ETIRETD HE LT BT\ 5, BEIEL
T, FEERASNAD ZOFEKIIBRERNTHD, OMGELREL LTHREL, SHB0EMSE
MRS EER B,

HREOMBEC LT, KEL (1962) 1k 2n=16 ® 5% 7% st (subterminal), 13xf%
t (terminal) & LT\ 5%, Gupta (1976) i3, EHTER DKL HAi+ % variety I icBiL, 2
*% nearly median, 6 %% submedian & Z# LC\52%, HIEELRESB (1977) ©X%Ciid
B & 2RHREIY, AXHRPEHE, 2RI LS (variety 1T Tix, ARIEYEAD
Bk 370 Fx DRI RSN, PBRAKOEIER L DL\ (55), KB HIXFIL
B LTHBEL, Gupta i3 2 v e F v HSTWBNRA Y » F LU 5 L4 DBIT F
HIERE LT, —fiie, BT X % Qetufh o Ei oD & sV & < 7n B A2 %
LRZDT, ThbOFEROEIRMEIC X 3EHECECERTS L0 LA,

5 2% B otk B STRAENMRZ Shicz &1k Gupta (1976) o variety 1 oz
FRE—FT 20, ZToOMOBEELLIBMESh T,

FREE OB DT RIB D 2 53 2 Nelumbo lutea Pers. (2n=16) jz->\u T » Oka-
da & Tamura (1981) D#|ENDH BT T, WL S 3~ 4 HOEFEHREEE LTV 5,
HxDERLICAATIL, XY SBOBEERIBE SR, KBS (1962) X5 & Ar3
AEANADHFIITCORMILL AETHD L5,

DED X5k, ~AOBMoWTik, Mpfkiako@i, BFEEOME, “kik%sEr o
REOGOFRLEMELAPE IR TED, EBOF A+ 20L&, hEH, #Hd
SLLEHRAVPLETHS L Ebh 3,

AW Hich, EELPEEEGLRIEEL A RRLROCT & o ol E R Y 8
EUREE  RE—REL 5 O AT R OS5 2 bt Er Rl ) A T SR Y
HE RIEELcE{E#oBEL»ET S,

Summary

Karyomorphological observation was made on the Nelumbo nucifera Gaertn. (TBG
acc. 55566) grown from an ancient fruit which was excavated in Liaoning Province,
China.

Many chromocentral blocks were observed in interphase nucleus. They were almost
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round in shape and the largest one was measured about 0.5 ym in diameter. At prophase,
all chromosomes have early condensed segments located in the proximal region. Four of
the chromosomes had satellites which were observed as large condensed blocks. At
metaphase, chromosomes were counted to be 2n=16 which verified the previous reports
(Langlet & Siderberg 1927, Morinaga et al. 1929, Nagami 1949, Harada 1952, Ohga et al.
1962, Gupta 1976). On the other hand, the number of satellites was differ from that of
the previous reports (Langlet & Soderberg 1927, Nagami 1949, Ohga et al. 1962); i.e.
four chromosomes were found to have satellites in the present study, whereas only two
chromosomes with satellites have been reported previously. Individuals of chromosome
complement showed bimodal variation in length and had the centromere situated either

medianly, submedianly, or subterminally.
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