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Abstract The present paper aims to discuss the geographical distribution of the Arenaria L.
on the basis of the unity of phylogeny and process of dispersal in plants. There are 306
species of Arenaria in the world, belonging to 10 subgenera and 24 sections, Arenaria are
mainly distributed in Eurasia, America and northern Africa. According to the geographical
elements of Arenaria in the world, eight geographical distribution pattern and 11 variants
are divided. According to Takhtajan’s and Wu's view points of phytochoria, the number of
species is counted for each region, which shows clearly that the Mediterranean, W. Asia to
northwest C. Asia region and Hengduan Mountains to Qinghai-Xizang (‘Tibet) Plateau re-
gion of China have greatest numbers of subgenera and species. There are six subgenera and
105 species in China, and especially its southwest part, Xizang ( Tibet) , Yunnan and
Sichuan, is richest in subgenera and species. According to Lu’ s view point of centre of
floristic region, it is determined by the following two principles; (a) A large number of
species concentrate in a district, namely the centre of frequency; (b) species of a district can
reflect the main stages of the systematic evolution of Arenaria, namely the centre of diversi-
ty. It is clear that the Mediterranean, W. Asia to nothwest C. Asia region form the main
distribution centre of A renaria, while the Hengduan Mountains to Qinghai-Xizang (Tibet)
Plateau Region form the secondary distribution centre, On the basis of separation time of the
South American continent from the African continent, the origin of Arenaria might date
back to the Middle Cretaceaus. After the emergence of Arenaeia plant on the earth, it first
developed and dispered in northern Mediterranean. During the period of its origin and devel-
opment, Arenaria rapidly developed and dispered to North Africa, Cental America to South

America and from Eurasia to North America by three routes: the Mediterranean-North
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Africa-Central America-South America route, Europe-Greenland-North America route and
Asia-Bering Bridge-North America route. Finally, the formation of the modern distribution
pattern and the factors involved in this formation are discussed. The probable evolutionary
relationships of the subgenera of Arenaria are inferred in the text.
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v R 2 i R A4 T AR AR L BV BE 2R AN B BE JE P T 1L, i T 3 TR B 1Ly P A
1, KR 654 B RESEEBER, &AL ERDFTHTMST RS, BRTER
SR R, AR EHRAF 2 B ILEE2: 1. 3114967016 WHR9ZEFH . Hb i IX
A SH5AFN, HoP A Fr3 1M IR XA S 2L A, P AR P 18%h s FIE W R A 8 25%F,
Hp A Fhef s SRR FIRE XA SHLSFR, KA B ks P LT XA IASH, K
FAREFH RERA A (RD . N ERETFRRE P BX A HASANH, HF L



3 B 3L 4% 8 00 3R B FE 4 A 231

JBBHBUNT2. 7300, S4Fb, HA TR SFPHN56. 252 . Wb i X [ P4 JE 43 A O FH I E
o, Wi, #hEX R OETRBYEFELPL WESFPR L. ETBZEARR
B — B ZECRTUAERPIET AR ZEEE . VR REEF. E4FAHED
B bk MEYI KB REFRF U MY X B RRERET HBEIHFE N AKRE, TLXK
WM ORBRRB (IO KB R EREN KRR EFRNRFIEOTE.

2.2 Y7508 Subg. Porphyrantha (FenzDMcNeill) RBHFHTELESHWEETTR, &K

: (2= .
i SO ) Q_g%b_ﬁ 1
.‘ a sl imy 60
7NN LV
N~
; 1 ; V%\
A d
L (J : 30
t ‘ . } ~§
ST Rt S S NN T
! SO
o " g
. T | \'\\74\—\
e e 0
: : : | -~
' mf*;k — NS
R MY 74
R 30
| }/
- ’*" - - "—41»*— J;;-’ —
i i i l l ] 4 i d 60
0 0 60 Y] 120 150 180 150 120 90 60

Al EOEBEWR T

Fig. 1 The distribution of Arenaria L.
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Fig. 2 The distribution of subgenera ( 1) 1. Subgen. Arenarias 2. Subgen. Porphrantha; 3. Subgen.
Eremogoneastrumy 4. Subgen. Leiospermas 5. Subgen. Dicranillas 6. Subgen. Arencriastrum.
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Table 1 No. species of subgenera of Arenaria

M6 X

Distribution Region

pAVE 27

Arenaria

EZ4HVE | ERELR | BRETH
Eremogone | Eremogo- Doloph-

neastrum ragma

15178

Eurosiberia-Northamerica Region

21

36

RERX
East Asia Region

15 6

KFH-ERX

The Pacific-Northamerica Region

X
Rochy Mts. Region

OREFRAEX

Makaronesia Region

P igx

Mediterranean Region

54

WA R-paE X
Sahara-Arab Region

15

P9 BRI X
B+ West Asia or

Iran-Turanian Front Asia Region

25

17

Region o e AR I I

Center Asia Region

11

DBERHFIDK
Madrean (Sonora) Region

HFA-REETHX
Suden-Zambizi Region

R
India Region

ENEE AR X
Indo-China Region

=P Fiki Az
Malaysia Region

Pk 1A
Carib Region

AL X
Andes Region

BAH-BEFREEX
Chile-Patagonia Region

AR 2SR M TR & T W F s E A A A L X (B2 2) Y B FERE, £
BAERER WERSEF SR, THASLCEHRKERE, SHHR Cerastium
L. RFEH L F PR R 5, MB 5 R1UES . 028, - TP R GRD.

2.3 EH# B Subg. Eremogone (Fenzl)Fenzl

BRE-ITURRHHERE. BFEE

AERPORES, ZHA N HAREREANER, RRIR: REEF REGEZEFE,
BHBYE BRARE, ORI FRHERAR: AR REYQEERRE. HH84,
47%,68%h, 1AL, 928 Fh . 4170 T BRI K il ¥ K B8 4 b X AR 3 9 b R AL e T 3B (3 .
DIy KA Ai36F: LW X 1755 thIE I X 1185 K- L3R X O AR T X 6%k s
o DX 4 5 80 - PTRLA X 1 b (R DD
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B & K57 F g
from various regions in the World
FHER | RENE | BHERE | ARER | AETE | BEEK | SHEK | HEMR HHEHLER
Leio- Dic- Arenart- | Odontos- | Solitaria No. of No. of No. of MBS
spema ranilla astrum temma subgen. sp. endemic sp. Percentage
of the total
endemic species
2 57 39 68. 42
58 6 6 96 ) 73 76.04
2 13 10 76. 92
1 4 4 100. 00
1 1
1 4 ' 61 30 49.18
2 16 2 12.50
2 42 27 64. 27
9 5 32 14 43. 75
1 1 1
1 1
1 1
1 1
1 1
7 2 3 10 9 90. 00
21 8 2 29 29 100. 00
3 1 3 5 4 80. 00

2.4 BREE Subg. Eremogoneastrum Williams., L4E4 EFTmHPIREER; H1B5HE, &
FEBRETE » % T HEBR - KW Beal 3R B 1~ 34 BE M Bk 7B S AR TOUo » FLAE A sl oA,
BRI~ R BM R, Gk &, EREIFHME, OES: T REERELEHRE
B NEESERE, ZILRRBHE4 5 TR TR B FMH— IR, FER
Wi T E- g SRR RN ERIL SEEL(EZ: 3 JE 22 F, 1R RIER 6
FHI5H: PEFRXDHASK: BRNWXSHELA (RD . PEEELHTHRRES
PacH X (127 | B iy 43t X (7D Fiedb b X (/) (F2).

2.5 {EIBEWR Subg. Dolophragma (Fenzl) McNeill), L4FE4 S A EFHAR, slEFN
AR RRBEHE B NE GRHE /N TS5 mm) RE KR FURHEFI S UF) R4 T
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Fig. 3 The distribution of subgenera (1) 1. Subgen. Eremogone; 2. Subgen. Dolophragma

B Ay 3T HES IR T R RARTE R S 5, B, AR ANE, BRAEE, LK
LM FHERREAHARREE EREUBRESEFHIEREHTEEN, BEER
R, ERARE, BN A —2 X FEAA T HE-§SH (E3:2) 36/, R
SHA6FH; tp W X250 (R1) o 72 50 B R oy R X S A 4 0, BRI LU B X AR B DB R X
K5435 L IEK /KBTI MR K MR 2Rk (%2)

2.6 FFNILR Subg. Leiosperma McNeill BELEREP HBFHENER. TELES;
2R, AR TS AR TR 54 TR BKE, FHRRCEF A ERE
B S iARRATG /N B B E R S TR AL, OEGHFIRAR ZEBRSE
OCRERHITRBETRAK —3 BN TREEMSEN, HI KBIE, Hom+
DERBRTIL(E2:4) 3327, L8 AL X 421 # s i b X 780, B Fl- B8 X3
s SEE (RIEHD X1 (RD.

2.7 BEIALE Subg. Dicranilla (FenzDWilliams. {5 FFERMGELXE. REB WL
Lo e BT B FhRE . B AE AR B AR HHENTE 200 BB/ TS mm, B, %
AR, SR AR 4L/, — /DTS mm, B—TiA, TAESEAE, g L3 H-FRa
B JLPRBERE 5 8 W S S Z AT, O 2 RIR G M F R AR £
B TEEMBP R L (E2:5) 3118, WL X 201685 ; i) b X270 ; B #|- 1%
BREX1IF(ED.

2.8 JEFIEE Subg. Arenariastrum willlams RBIL.OEBPEH#FILHKBE. —. —F4 8
5 RS s R, REWL: S B, W, TWmK#R, £084, &
AR EHIR, R3K AEERR, R FRBREE B ERRST.ORE
BT R M BH A — 3 U T E B (E2:6) . R, = PR (RD.

2.9 5K Subg. Odontostemma (G. Don)Williams RIORBPERFILHERE.
— CEAREFAES, ETIHAH HERME. R ENE, B4R, HER HHE
Wi EF AR R B BIE NS AL ML 23R AN 2. R KRR
NG R, BRI, —RKTE ) ETHHRERAIL R L RAARE
BHBASHE, 0K, B THESASEREIRERRESI . ARERES
TR ERIFAT R BB B — 3 IS HZROERMI TR FELH T PE-FEHI
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FECE: D ARER A58 FI W XA IR (R 7E b E ML Kt XA 555 #HK/RE

OV X 13F R E SRR X 11 s ol 5 3 X 8 F s 4Rt 3 IX 37 (3R2)
#2 HOFRRETEREYE BEHBX 5 FH

Table 2 No. species of subgenera of Arenaria from various regions in China

BR[| RS | Kl | P | W | B | B | Wk | AL | gk | R | b | eE | B | S | 00T | R | g | A
i | B0 | R | R | A | B | X | RR | 8K | $BX | K | #K | 00X [EeR] g | | 3| pRE | B
K | X | Tan- | K | #X | #IX [Tangut £78 [North-| Noth- Estern Median [South-| Yun- | #[X | #X | #ih | Ta- | K
Altai |Daxin-| shan | Weat | East Mongol Area | @M ¢astern] ern. |China [China| ern. | nan, | Yun- |Heng-| X | wan | Yun-
Area {anling| Area |C. AsialC. Asia| grass- [X |China|China| Area | Area |China! Gui- | nan | Duan | East- | Area | nan.
Area Area | Area | land Pamir,| Area | Area Area | zhou, [Plateay| Mts. | ern China
Areaq [Kuniun Guang4 Area | Area |Hima- Burma,
Mts. . xi laya Thai-
Xizang Arca Aren land
Arca Area
ALRIR 1 T T T VU T T O O S T N - O W A
Arenaria
EEHIR 1 2 2 1 3 5 1 2 2 4 1
Eremogone
TRAETR
Eremogon- 7 12 1 5 4
eastrum
HERET R
. 3
Dolophragma 4 2 8
HWRLR 8 13 . 55 11
Odontostemma
BT R
Solitaria 1o 2|
RIERHK
No. of total 2 2 2 2 2 2 6 6 2 4 1 1 1 1 1 6 5 1 1
subgenera
SR
No. of total 2 3 3 2 4 6 21 37 3 9 1 1 1 1 1 68 25 1 1
species
HERHK
No. of endemic. 6 16 2 41 4
sp.
TR LS
] %)
ﬁf?e_iz;uf)f tuhe 28. | 43. 22. 60. | 16.
. 57 24 22 29 | 00
total endomic
species (%)

2.10 BAJETF® Subg. Solitaria McNeill RF.OHEBEFICHAT. ~FEAREHEL
HAR BN AEERAE: HRAKTS mm), BE, 2RB#HL, GERES, BERIFN
BRRIBIUF, ILEARIEE: 0k, 8K 0, B K T5 mm, 1R, 8 ¥ ETRHEA
G EERaafaa, KIEFR2E OK2, B3 i FRESREYSHERE
' AETENESERE, ROANBEBEAT RN —IRB. 26 THE-E S0 H
(F4:2), JLH6F3ER, W= TRER (FD. £PERE DR R A4, 0KRE
C T X A AR BT IL Bk X 26, B R X 1R (2D .

SBPEMTHY B o KR CRAEHE,1991) , ¥ .02 B 306 7R 4 B8 X
REFMUIANER (R ARIF R, FESFESH S EA AT, &8 ME25. 82%,
RECUR . HKEMPEX AXEPTIHACLF, & SHHE19.93%, RBITLE.
SBERILBHNM, H47R, HEFEMI5.36%, RB2TEB. ENEHREN G, B2



236 H Y 5 X ¥ W 34 %

o b B FERY10. 462, RB2EBBERBH LM, H 140, 5 B EAI4. 58%,
FRZER - HLER, BORBEALRTETHYERZAER HERSNE.

80 85

B4 GRS 1. GREE 2 HETR
Fig. 4 The distribution of Subgenera (¥ ) 1. Subgen. Odontostemma; 2. Subgen. Solitaria.

3 MHLE

SR O BAAY L3065, 17 R, 2948 f, 4R, RA1GE 2 W i K b A8
FR R LR B 4 A K N S A B T -
3.1 HXFMAYLLE %8 Takhtajan(1978) Xfitt B R ZM RIS, B0 EBREYIE
FERMAHEMEL EBENRBBHE S HFIR: REX(96/6) " HiP R (61/4).3F
AL HK(G7/2) FEIE KX (42/2)  HIEIE X (32/5) R HH I X (29/2) A HL-FIHLAA X
(16/2) K F-db % X (13/2) M X (10/3) B F- BB B R E X (5/3) 3 11X (4/
D.DEFREIXA/D . GHEFXA/D . FA-RELEXQ/D EPEX /D BIE R
KQA/D.GRBERA/D.BEEL, REXTENTBEEZFPEEREHE N, b
BREH L. HEIFNXFRRYSSME, RIEX EEHH T HWIL KL X R

* SHERRTEEG 5 FRJFHB TR
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Table 3 The Areal-types of the species of Arenaria
Fi
JR species
Areal-types Rl A FHRAESEOD RETEY
N . Percentage of species to Belong to No.
0. species total species (%) subgenera

1. JLI 5 A 47 15. 36 2
North Temperate
1-1. SRdb ik
Circumartic 5 1.63 z
2. JuF4 A
N. Amer. 3 1.63 2
2-1. L FE WA
Alp of N. amer. 4 1.31 1
3. REREMIE
Temp. S. Amer. 3z 10. 46 2
-l BEFAEBEWE LA 1 3. 60 N
Alp of S. Amer. to Souh N. Amer. :
4. WH T4
Temp. Asia 14 4.58 2
5. i X, I 2 P 61 19.93 4
Mediterramea, W. Asia to C. Asia
5-1. g X EILAES
Mediterranea to N. Africa 1 3. 60 2
5-2. AT B2
Iberian pen. 2 0- 65 1
5-3. I EH WA
S. France 1 0. 33 1
6. PILA A 2 0. 65 2
Center Asia
6-1. PRI P ER) 4345 3 0. 98 3
East C. Asia (or Asia Media)
6-2. T E R A S A A ; 163 )
C. Asia to Himalaya & S. W. China :
6-3. B 2 H Sh A E S
W. Asia to W. Himalaya & Tibet 2 0. 65 1
6-4. MY BH GRS
C. Asia to Himalaya 6 1. 96 1
7- RS
E. Asia 4 1.31 4
7-1. P E-F DR A
Sino-Himalaya 12 3.92 6
8. MEWH S
Endo Endemic to China 79 25 82 6
&t
Amount 306 100. 00 -
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3.2 ZFXBETGLE IAEK0HEY . B WMILEREIGHEFHERDY
WA, URTEMNMIEENSAHSREERPERE N FEMF. FEMRERLE
HuARE A A L B B AN 2 S T L X B 29 FP AIE R LU X 94 B 23R N REE R R X A 96
BMASORMEREA . I RS M3 REFE M. K P HE-LEXMI3H P ELIO |5
BRI R 61 R P A0S E R T R B42R B 27455 Fb . P I T X 32
AU RERRERL PRITEKIRE R AEA 2484, A8 052, H
A S8R B A X, (R 5 B AR E18. 959,

3.3 ZORBEFENST PEHAECHLEBIOSHIZERIER., TR AHLRBE
RSB E60%0, FRhAY A o5 BA R34, 31%, FEROKBEL MRS A FLIELR
MAREREHHMX, FTUMRLLRBETENIARBEEN. EBRE&HRAI79)
B X 2R 4 X GETHR 276 1B 0L » K BB R B0 25 A HEF I F (3R2) - BEBTLL KB IX (68/6) L ik
REOTHEMX (37/6)  REDHREMIK (25/5) . B i HF#X (21/6) . 4L #bIX (9/4) . 52
HEFEHIX(6/2) PRI (4/2) . KNI HIX (3/2) RITHKX (3/2) RILH X
(3/2) FI/RFEHX (2/2), BT HLX (2/2) FERBX 1/ 4Ep X (/1) E7EH
K/ EBEHKQ/D . ZEERBXA/D . EBHX /1) EASEREBRX /1) . dilk
B, Lk BE2EE AL

4 3t i

4.1 HHEEHD WEABRZERE. B GH ERRIE AR D % X I
DX o S E X, # 7 L AR A 2 e %6 » 53+ 7 BROE K B B A HRSE JB 1178k, o5 5 &R % e 8/
10, SR H38. 24 %0 P LI P BRI B ER.

EPETERILXFHERS, HERBTIUKBX BRI EE, M HELOCRBRBRT
MR R4 MRS ERSMNI BT AS A TREI5 Fh. B IE R EK6/ 1070 5 Fh
Bh31. 05%.

B IR AT N b v 8 (X B 7 S W X 70 o S X ) 7 L 2 T S TR 0 A X R L B
FREE— 2 o o P BT L k) 75 7880 TR R IR A 40 A o BUFR38 — A R

RELORBHRESEDE, T ERKSH. T0RR MG, a1
H AL EARIE R U DB B C AE UL TR ML, e Pl XA Z 5 FE R
HWHHE B R RO S KNS, 1950  BREERTHIL KM YRELE . £ TH
A EFEEHNTOEBALAERFIRRE R CRREEHMRRK KR, BRRTA
BEEETHELBNI. B NEHXKHEERE, i h X BHEZLLORAE
FIERIER, BA KENERSURMEER AR, (4 XK T 0 3R 5 o i b 2 B L
BEEBUARSE, XREET BN REHH. T H A A KA. B KRRz =
LR, RIHREHH I, Bk BRI #HIE T K WBK, e /R I B DHRE LK,
JeEeBhm BRIl kB R ZE LI, MET TE R BN HK ) E R 7'
RRYN KB, X A SBEEAE T RAEEN A, TS EWED TR, DHRE TROHE
Yy RRELE AR\l b R ER R BT A TE VKIS A BT R R B, B0 SRR o A X g 3
o XA B & S b i KRR AR E B RS ST LU i KU R RO RIB M A
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BT ETRE R X X TRIEAMIT AN IEBAEE T £/E38. 24 K HFF,
FEEMRLOKBHEATILNEES XHIRBE R R A E X B X SRR
AT T ZEB R GRS E BB, SO #EX R RTOEKE KR
R — P BRIEXL.FRALOXBEST THIEX AL T XA EE XL
B, TREX R YR E R E Tl Pl R, REEE b P K I W48/, WES
EZEL AT BPEEMRBEERN. ZBPBRFEHRTOREREF8/11 A7
29 W AP AR AR Hh AR E X B, DA AL i DE R . FETCL R B R RR R B LA
(Sect. Rariflorae Williams, Z< X4 #9fh, 544 8 #EHY56. 25% . K fE4H (Sect. Gran-
diflorae McNeill, Zx[X 5> 6 ff, 10,35 T 2 4H BT A B9 FF . = # - £B (Sect. Plinthine (Re-
ichb. ) McNeill, 577, 544 BB 77. 78 % . & 5 4 Sect. Orientales McNeill , 207,
H2H K5, 24 N B R L BEENHEY AR AR OB P HRIFHRNEH TR
BB R AR A T g X O IR AR b g X . P X A R T
XL E R X s i i SBEX B fER O KB K.
4.2 RIFERE M HAE RE T 3B R 108 R A 3 38500 B A0 45 Y SR 7E i R
ERSTEAN FREFEMNI AN IFHEBEY SHTERBHRAT SEETF AL
IR P I TEBESF To 0 3 A. hispania Spreng. MZES X R MR £ SR B wHE, X
D3RBEFE A EE E 40N BB H L .
ELLRBAMMCB RN —RAERE BA TR ERFHFHOTHER. T
BHEYREFTERBREF MR, MAZHERHEZRE L. X MRS ET R FIEMN
HRWHT RO AE BV ES AHT T ORI PR AHINSEEK, 5= TR%
FHOERAEY R AR R PR ERRM ST H— X £G5B
FFEAREL, EEGEREY N TAMKERAA FEMEF L THBHFH/HEEE
Moehringia ., 0 F V9 BE2F To.0 327 B 35 0B B 4 CFh B » TR T B b F — 4 9 S 9 2
B, HESE TR RN TR IR AR ER NI AR IR0k E , BOH T &
P55 BUS AR JO.0 B ALY . VLA RS £ 5 10 AR B R 36 8 i T 2R AR AP K
I, TR B SIEM B W R AE R R SR WRHER, MEREHE
AR BER =2 B K RE 8 TG 385 R U0 A B . R 7E RS 5 W S5 R N B > BT, JE DN BE VR B
MBI RO SRERENN LR LB RA BN ER AEER, AHF L
RAER P b IEPSr, MAEMIMI M E R RERENSEMBESERL. B
, BORBEYAEEN IR EEENSENREZMN AR TE=29 .88
ASRIBTEFT . 1H AR 22 5] 1 156 7 I 238 et 56 LR 10 T 0 S E U8 - i 2 O - el S J8 4 40 T
RBPHT RORMBEEALRERRY, RN EHT RGN E LSRG, HES
ZXRBMEEIUERZ S XA LR LRI R . ST LaREAR, ST
TR A 10K 7R 9 5 SR B T 3 T B R L B I R U R L TE X T A IF KR 4
ZH BAOWANIZIE FHEL P,
4.3 HHmER TORBEEZE. 8RB R ERMEA 75 BE A B 35
AWML BRR R ERENBEEEMNZHE AR P EMAILERE . YHEMULK
MG RET BBV BOE AR RH BB RS EMRERBE, HEIHErERHY
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HRALER. —KRHBPEXEBRMESIRE 2R H—KENBPERZTH
i 52 MEBRB) I3 B b it g X 2 A0 3R A 3 B EE 3 9 U R0 38R B g Rt
3% Z 4 R K B AR Sect. Capillares McNeill 72 BR 3 JL &P AL £ L FB B BB 4
W R AR IEARSM A . 24 85 YR AR e 3R IL 5 X 20 76 A 36 % » o5 B B B A UK
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