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A NEW SPECIES OF ARENARIA L. FROM SICHUAN, CHINA

Zhou Lihua

(Northwest Platean Institute of Biology, The Chinese Academy of Sciences, Xining, 810001)

m =

ERE CREEYED 6 BANRRLCERE . FAEEXEERE THRE Lo —HF
— BTN EH A Arenaria haitzeshanensis Y. W. Tsui, BE% 1993 £ RAE4S# #5720 CBEBIL
REEHY PHEERR EEPEREHEICETNRIES (nomen nudum), BT
it

@A TOXE: BT LB

mFLELE FRe Al 17

Arenaria haitzeshanensis Tsui ex C. Y. Wu sp. nov.

Haec species A, capillaris Poir. et A. acicularis Williams ex Keissler affinis, sed
rhachidibus foliis non nis longiusculis, multivillosis autem aglandulosis, sepalis petalis
longioribus, 6—7 mm. longis valde insignis,

Herba perennis pulvinata, 6—19 c¢m. aita. Radix conica, lignea s atro-brunnea. Caules
dense caespitosi. Folium basale lineare, 2—5 cm. longum, cire. 1 mm. latum, basi
latioyum apice actum; folia caulina 2—3-jugata, subulata vel lineari-subulata, 1—2 cm.
longa, 1-—2 mm. lata, basi latiora, apice pungentia, margine anguste membracteae, dorso
protuberante 1 = nervia. Cyma 1—3 flora, rhachidibus dense villoso. Bracteae lancelo-

latae, 6—7 mm. longae, basi latiore, apice pungentes, margine membracteae, Sepala

#1995 4£ 10 B 13 B 42H).



B 17 WTUEAS: 1 Sl 2 RO 3 EA 4 TR 5 BE. R
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Fig. 1 1—7. Arenarig haitzeshanensis: t. Habitus: 2. Folium amplis tums 3. Sepalum; 4.

Flos patens 5. Stomen. petaium and Sepalume 6. Pistillum: 7. Semen.
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lonceolata, 6—7 (8) mm. ionga. basi crassi uscula, apice acuta, margine anguste mem-
branacca, dorso 1—3 nervia. Petala alba, ovata, calycibus 3/% longiora. Ovarium
ovoldeum circ. 2mm. longum, stylis 3, 2—3 mm. longis.

W. Sichuan: Dege, Haizishan, alt. s. m. 3 800 m, alpine meadow, Sichuan Exped.
D -7 475 (Typus! in Herb, WU conservatus)

Xizang: Jiangda, @Qinghai-Xizang Exped. 12477,

EEEPREA, 7610 BEX. RESE. KRk, BEG. ZEELE. £5
MERTE, 125 JEK, WA ER, BEEER, Wweih: ZAEM 23X, s
FEE, K12 BX, B1—22X, EHRE, DmEaie: igsRE, ARE
BB BRI, R1-31, EFlERKE BHEIE. k678K, EX
R, DA RRE, HgEE: FAETIE. K67 & 2X. BHINE, Tmaik,
HEERE, B1-30 EEOA, . ROFTFHE /5 THIEE, RH2ZZE
X, M3 K23 BK.

EFREFRRENEELM S, DEEREMTRE; TRK6—7 24, Bidid
PUIERE, TR A BT EH 2405 Arenaria capillaris Poir. AR TEHH B4/ A. acicu-
laris Williams ex Keissler.

PNE#: 8, Jh, ETHLFEA, KR 3 s00 K, WNFEEAETF 7475
(R, FRIEY R EZE).

PEHE: L3k, R BN 12477,
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= B4 R R F A SRR TR
AR R

CF ERHEBR AL BT , T, 810001)

wm =

HIKHE T WA R R F T TR A AT, WS ek H 10, B
RS, B2 k. MBALK (@n) =2x=10=2m+8sm, F LBk, BT 24 BH, &t
AN ARESHE. X, FNENRTRUEHR, AR TENRBERARERELSW.
HLERE--BHRESEVIREF. BEEREE, SAAA T TEASSEEH. BN HES
— & AEE N T BT

R WEE WIS SR BE% B EEEER

& H 4 JR (Biebersteinia Stephen ex Fisch.) &% 5 %, B+ LR
(Geraniaceae} RE— BT, (REHLE (B, heterostemon Maxim. ) 1 Mp=TF & #
BEAJE. Hp 4 fFETEHMN. B, PTEEREHENE, B8RP —D T4
HRE. BT HAERNESFENRE 2R, Bortenschlager (1967) P M4 5
BIABG S KBA, FFAAERERHERIENK Potentilleae) I, WiLF ETE
ENEHBREEXRE . KB —FE Ry, A9 TRESE. Bt 8. FHE.
PR, RERE SRS, KT 1600—3200 JCRBEd. ik, &5 %
FHRES, &. F. F. BEm. 8. &%, BR. 25 KNATREE. KEEs
(1995) MR T 2 MHHH KRS, Kbz —AN-3-FR-2-THER, FHEE.
Wl A -ENRERDEMEA. A, hT KBS HBMERE, E—AH58E
RAREMHBRIE. Ao KBS HESHAENUREEE—TERT, Hitie
ZREY R MR T REASHNSESENNXE.

— MOk f &

EETROBTHESEG I, %R 2300 KM TRULKE.

A i9s54E11 A9 B,



1. G

R ShE 2 0. 12 BOKMmRAR R 4 /By, it 3+ 1) BE I E » 705 L BRRAT
A H. '

KEhETEMAE T H T B DI Er- 280 D BERAEZIE MER 10 8,
KitE i R ER LR AR AEH, B ER,. RS0 ME s, it
B GEEH, R AN RART ERRR, ¥ M EFE (1985) flf Levan et al.
(1964) MOARMEHTTRELT, LIRAKRKEHRFRS.

2. WAERE

SRR B /AR, FAA EEBE R, 700 LB (0—4C) RIF #4045 .
WO TR BBy R, TR 710 Bk I R E . A Olym-
pus B IAENLEEH FRH.

QKL FRR MY A AR EASRET PEM SR AL R IE SRS
RERRE, RETREFFEFTPERERAERBEEDM I IR4aE.

=, ERHERRH
1. RS

S RHORE, Hit 50 R BT840 B AP B 2 RAR RS A0 i R W B 208 10,
REHPD 5, BB,

MR (GERT . A BETTHE., R, SRR BRAANK Cn) =2
=10=2m+8m, RUME, HPREE 4 FREEFPRELZSN, BT,
PR B REAN 9 167 S0k, REKSBINKEFHT 1.57—2.00 R ZE; BRKEA
AR e T R 1. 20, /T 2. 00; KT 2. 00 (IR EME T 480 0- 40, 4 Steb-
bins (1971) pdRHEN 2A &,

1 KAFOHEEMNER

Table 1 The karyotype amalysis result of B. keterostemon

Fe Libs B o Rit 5|
Number Relative length Arm Ratie Classification
1 §.914+14. 91=21. §2 Z. 18 =m
Z 7.27+13. 64=20.91 1. 88 =m
3 3.45+14. 54=19. 99 Z. 67 50
4 8. 18+10.01=12. 08 1. 33 m
5 6.37+11. 82=18. 18 1.86 am

ERFPRerENE s 4 LERAT BN AEER AR (Erodiem x=9 5§
10; Gerantum x=7; Pelargonium x=9 3§ 11), WRHEEHLZEFEESB 0 KLY

B



(BAEATD AR, 8T HERWESRFIER AL, Bortenschlager (1967) JRHK(H
T REFAPFRERL, VA TERSHHBZRERME, MEARTHRA;JLERR
EEME. AREERNEXECRE BB 2 EE.

2. FeAmBEIFRHE

—FEEAR, B 30—150 BEX, HEERER, Hv. BERE, 288, KRk
By ARBEFNERE (BRI : B, 2GSRI G TEnERE (H
B0 MIHERHARALEEE (BE . D), BETRERNERASER. 2E2EH
3 RAAMFRE . HEF RS REAFEOERHEANE £ERT 2 RFN K
R A HaEAE AR R E R (ENR . ABRETER, | EBEEAARR
SEOHE, AR, (B E. F), PRI RE—FRE WL
. o4, ZEHREHE, DEAIFREHE: LT REBSHREMEE, LERE
H—RRDARAHEAER, HREERIRRES, H OB HRHAFHE
HAMBRADATE, MEHLAARE 2. HFRE, g, EHEBEEN0K
HBEHES, Mg ARG RIS, MR SAFESHTTRE, SATHEE
KRESFUE (ERRT - G, H). TRAREIER, K35 10 X, 86, BFE8. T
5hy Bk, K45 XK, MO M. WA, FE, METEE, Tugiik. #
H2R, 545, H10M, FREM. sOESE (BB K. HLBERERR, 1
o (EEL: D DEERSE. BRAFHR. AT 1 B~ 2FEEHA LW
EMEER (FRL: D, ERRETEHR T,

MMEL R UEFELY, EESTEZPEARERESS, PRERS 2 RHF. 53X
RSB A —SHiE. BIRES (1993) L% (Agriophyllum squarrosum) SV ERHE
MR ERERASH. iTASREEEENRRAAPNER R T4 KK
FaBa T, REWERFTEMPERENEE. BE4ERKT 1 600—3 200 K9
P Bl RSB EMFRN TR, B2 PHARTRA S, 2T TREFEN S
Ri. 5%, O HESSMSENEE LT ERMEES. LREBRIAN—,
HF AR B HANEHN RESERN T REFEM —ME . Openheimier
(1960) BT L 78 -2 MR A A MR S ABE & WFE. H5b. EESSAE
ENHAETERE. WREERE BHFMLTIRE LSRR, ARTE. BEF4TE—
MBI R A,

RSN FgRdihg o Rk ahzs BUE . B2 m il g Mg g e, &
THPEATEFAANESHESNIAR, £RHY 1980 RYLaIE. VRS
WS ERAFERN — MRS, cHHTHESE, BHEYENHFEIFEMER.
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CYTOLOGICAL AND MORPHO-ANATOMICAL STUDIES OF
BIEBERSTEINIA HETEROSTEMGN MAXIM.

Shen Songdong and Huang Rongfu

(Northwest Platequ Institute of Biology, The Chinese Academy of Sciences, Ximing, B10001)

The eytology and anaromy of B. heterostemon Maxim. were studied. The results
showed that the chromosome number is 2n=10 and it is a dipleid plant, and that its
karyotype farmulais K (2n) =2x=10=2m+8sm, belonging to 2A type. It was also
showed that structnres of its root, leaf and stems were of the characteristics which adapt
to dry environment and the high altitude, such as abnormal secondary structure in the
stem, a layer irregular cells in the upper epidemis, tight palisade cells and the stomatas

mainly in the lower epidemis. We think that the species is a xerophyte.

Key words: Bicberstetnia heterostemon Maxim. ; Cytology; Karyotype analysis; Plant

anatomy; Morpho-ecology adaptability
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THE KARYOTYPES AND CHROMOSOME NUMBERS
IN NINE SPECIES OF GENTIANA FROM
ALPINE MOUNTAINS OF WESTERN CHINA

He Tingnong and Liu Jianquan

{(Northwest Platean Institute of Bivlogy, The Chinese Acadeny of Scinces, Xining, 8100012

Zhang Dingcheng
(Depariment of Biclegy, Anhui Normal University, Wihu, 241000}

Abstract

The karyotypes and the chremosame numbers in nine species of the genus Gentiana
{Tourn. } L. from the alpine mountains of western China are reperted in the present pa-
per. All the chromesome data for these species in this paper are recorded for the first
time. In Gentiana yunnanensis Franch. the karyotype formula and the chromosome com-
plement of relative length are K (Z2n) =14=12m+2M=8M,+6M,; in G. aristata Max-
im. K (Z2n) =18=14m-+4M=8M,;+10M,; in . havynaidii Kanitz K (?n) =18=16m
4 2am =~ 8M ;4 10M,. The karyotypes of three species all helang to Stebbins’ type 1A and
are symmetrical or subsymmetrical with low asymmetry indices (A, A;and As. k).
In G. Burki H. Smith K (2n) =32=26m-+6sm=14M,+16M,4-25 and in G. vernayr
Marquand K (2n) =26=24m+ 2sm=2L+12M,+8M, +48S. Their karyotypes belong to
Stebbins’ type 2A or 1B respectively and are asymmetrical with high asymmetry indices
(A, A;and As. k). The chromosome numbers are reported for four following species ;
. atuntsiensis W. W. Smith 2n=36, G. rigescens Franch. ex Hemsl. Zn=36, G. pseu-
doaguatica Kusnez, 2n=40, and &. sguarrosa Ledeb, 20=76. The karyotype evolution
is distinctly correlated with geographical distribution progression. The more leaves the

ditribution centre, the more occur polyploidy species.

Key words ; Gentiana ; chromosome number ; karyotype; polyploid ; geographical distribu-
tion.
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Gentiana,a large genus including about 361 species.is widely distributed all over the
world except in Africa. There are 247 species in China. Since last half century, Gentiana
has been studied cytologically. However, most studies are concentrated on the accumula-
tion of chromosome number counts, and only a few on karyology » such as those by Shi-
genbu (1984) and Yuan & Kupfer {1993). The karyotypes of {ive species and the chromeo-

some numhber counts of four species are recorded for the first time in the present paper.
Materials and Methods

The materials used in this study were seeds of the Gentians. The seeds and the
voucher specimens were collected at the same places of the field, and the specimens all
were conserved in the herbarium of Northwest Plateau Institute of Biology . the Chinese
Academy of Sciences (HNWP ).

The seeds were germinated in peteri dishes on wer fiiter paper at room tempera-
ture. Root tips were pretreated in 0. 002 mol/L 8-hydroxyquincline for 15—20 hours at
4'C and then fixed with carnoy’ s salution (100% aleohol & glacial acetic acid=3 : 1) for
at least four hours. After washing cut the fixer completely with water, the root tips were
macerated in 1 mol/L HCL at 60°C for 4—3 minutes,stained and squashed in 2 dilute so-
lution of Carbol’ fuchsing.

The chromoscme numbers were counted from examined 50— 100 cells for each
species. The detailed karyotype analyses were microphotographed and measured from at
least five celis. The observations of the chromosomes were made at mitotic metaphase.

The terminoclogies used for centromere positions are those defined by Leven et al.
€1964). The calculated method of chromosome complement of relative length (1. R. L.)
used by Kuo et al. (19727, the classification of karyotype asymmetry of Stebbins
{1971), and the intrachremosomal asymmetry index (A,) and the interchromosomal

asymmetry index (A;) proposed by Romero Zarco (1986) were {ollowed.
Results

The measurements of the chromosomes m five species of Gentiana are listed in
Tabie 1 and the karyotype analyses of these species in Table 2. The somatic chromo-
scomes and karyograms are illustrated in Plate Tand I.

The results are described as follows ,
1. Gentiana yunnanensis Franch., (Sect. Microsperma T. N. Ho)

The somatic chromosomes are 2n=14, 2x. The karyotype consists of six pairs of
metacentric chromosomes and one pair of exact metacentric chromosomes so the kary-
otype formula is K(2n)=14=12m+2M. The chromosome complement of relative length
has four pairs of ionger chromosomes and three pairs of shorter chromosomes. It can be
formulated into 2n=14==8M,-+6M,. The length sum of the genome is of 15. 22um with
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