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Abstract Twenty-six species and eight varieties of Sect. Viscidipubes &. Sect. Albibractea
are endemic to Asia. Most species of Sect. Viscidipubes are distributed from low to high alti-
tudes and cold areas in the Hengduan-Himalayan Mountains , with only a few species extend-
ing to E or S Asia. Sect. Albibractea is distributed mainly in the subtropics and tropics ,lower
altitudes and moist areas in S & SE Asia, with a few species extending to the Qinling range
of China, Both sections are more advanced than the other sections. They were studied by
cladistic analysis and outgroup comparison. Data matrix of 55 characters from stems,leaves,
inflorescences ,female flowers, bisexual flowers,achenes, pollen grains and chemical constitu-
tion was employed in separate and com_bined studies. Eighteen most parsimonious cladograms
were generated with 358 steps,consistency index of 0. 72 and retention index of 0. 87.

1. Within Artemisia, Sect. Viscidipubes and Sect. Albibractea are sister groups to all the
other groups.

2. We support the idea to separate Sect. Viscidipubes (incl. Ser. Viscidipubes , Ser. Er-
langshanenses and Ser. Pleiocephalea) and Sect. Albibractea (incl. Ser. Albibractea, Ser.
Flaccidae and Ser. Anomalae). The authors suggest that Ser. Anomalae include A. deversa
and Ser. Erlangshanenses include A. zayuwensis and A. yadongensis as well as Ser. Vis-
cidipubes include A. gyitangensis and A. boreali-siamensis. As the result of the cladistic analy-
sis, the authors tend to propose a new series, Ser. Tanguticae,incl. A. tangutica in the sec-
tion.

3. We consider that SW China, especially W Sichuan, is the speciation center and the
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present distribution center.

4. A. boreali-siamensis, only in N Thailand, is not related to the widely distributed
species in Ser. Pleiocephalae,such as A. atrovirens, A. chingii and A. myriantha ,but rather
closely related to species,such as A. vexans , A. occidentali-sichuanensis , which are endemic to
W. Sichuan and E. Xizang.

Key words Artemisia; Sect. Viscidipubess Sect. Albibractea; China; Asia; Cladistics;
Biogeography )
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Bl BREFMATAOEEUNBESN 1. BREEA.2 aEHEH,
Fig. 1 Geographical distribution 1. Sect. Viscidipubes; 2. Sect. Albibractea.
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B.REEA. AESA S LHEREFHER LR . AR A TBRFRIE L
EHZHBUZ L, SR EAEFHBHX T EBERMRLEHMKE HFESLX S
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P AR A £ R BRI 2 7R T AR AR SR — S L T AR R L E
LR, TG RRE R A QA H AR R,

#1 BFFEEGRAE N (1988) KA
Table 1 Species studied (following Ling’s(1988) system)

code Code
Taxa names #ik Taxa names it
R %fgg i‘;f:g' Viscidipubes )N %3 % A. rosthornit Pamp. AZ5
B % F Ser. Viscidipubescentes % E ¥ A. boreaki-siamensis Th HARE
Y.R. Ling Y.R. Ling Y oE=
BEXE A.viscida (Matef. ) Pamp. ALD P 4. yehuanens Ling et Az6
M5 % A vezans Pamp. All 620 1| var. tomentosa Ling et B26
Y.R.Ling
. A7 2 HIBE R A zayuensis Ling et 19 A BB
& % A. rangutica Pamp. Al2 SHE Y.R. Ling A27 L Z
. B I, % var. plenmaensis Ling et S - 4
25 E ¥ % var. tomentose Hand. -Mazz. | B12 Y.R. Ling Bz7 L &
W B A matfeldii Pamp. A3 n '“3 & pongshanensts A28
T BEK; E # var. etomentosa Hand, R13 _‘Iﬁfi‘{ﬁ;ﬁ-&r.&fﬂdongenses
-Mazz. ’ Y.R.Ling
NFERE W A occidentali-sichuanensis Al4 [V ZR % A. yadongensis Ling et A29 H A BB
Y.R.Ling Y. R. Ling - £
ERE® A viscidissima Ling et AlS 45 #% 4 Sect. Albibractea
Y.R. Ling Y.R. Ling
—BRily % E Ser. Erlangshanenses . # & Ser. Albibractea
Y. R. Ling Y.R. Ling
BRI % A. erlangshanensis Ling et . SN
Y.R. Ling Al6 W] % A. deversa Diels A30 %5
glﬁ?ﬁ SL(—:irr;gplelocephalae E1E & A. lactiflora Wall. ex DC, A3l
B3 % A. atrovirens Hand. -Mazz. Al7 ﬂH%&H—BE; var. incisa Ling et B3t
Y.R. Ling
Bi & ¥ A. chingii Pamp. Al8 U J8 % A. emeiensis Y. R, Ling A3z
D % A. simulens Pamp. AlD i A Se.r. Flaccidae
Y.R. Ling
i E A. gyitangensis Ling et A20 IH AR - A. flaccida Hand. A33
Y.R.Ling HE -Mazz.
£ H A myriantha Wall. ex Bess. A21 ﬁﬁ?gﬁ;‘: meiguensis B33
HE L E var. pleiocephala B21 %5 3% % Ser. Anomalae (Kitam. )
Y.R.Ling i Y.R. Ling
ﬁf‘? ;" L"’in""‘“’"y“"”“’“’““ A22 % % A. anomala S. Moore AU
HREE A sﬁmmngjiaem:‘s Ling et A23 @ F A7 % var, tomentella Hand. B34
Y.R. Ling -Mazz.
W E® A thellungiana Pamp. AZ4
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#2 BREEANHERANMRESH
Table 2 = The geographical distribution of Artemisia sect. Viscidipubes Y. R. Ling
&. sect. Albibractea Y. R. Ling

China* *

Taxon* Foreign Country

1 2 3 4 6 6 7 8 % 1011 1213 14 15 16 17 18 1%

Al0 + + +
All +
Al2 + + +
Bi2
Al3 + +
B13 + +
Ald
Als +
Als
Al7 + + + + + + 4+ + + + + +
Al8 + + + + + + + + + + + +
Als +
AZ0

+ 4+ + 4+

+ Thailand
+ Vietnam , Thailand

N. India,Bhutan,N. Burma
Nepal, Kashmir, Thailand

+
+
.+
_+_
+
+
+
+
+ o+ 4+ 4+
+

A2l |+ + + + +

N. India, Bhutan,N. Burma
Nepal, Kashmir, Thailand

+
+

B21 + +

A2z
A23 +
A24 +| N.India
AZ5
AZG
B2s +

A27 +
B27 +
AZS +

+ +

Tha N. Thailand

A30 + +

Indo-China, Thailand,

A3l At L S N e Indonesia, N-E. India

+
+
B31 + +
A32 +
A33 + +
B33 +
A34 + R T S S S
B34 o+ + 4 + +

* The taxon names follow Table 1.
* * 1. Shaaxi, 2. Henan, 3. Shannxi, 4. Gansu, 5. Qinghat, 6. Jiangsu, 7. Zhejiang, 8. Anhui, 9. Hubei, 10. Hunan,
11. Jiangxi, 1 2. Fujian, 13. Taiwan,14. Guangdong, 15. Guangxi, 16. Guizhou, 17. Sichuan, 18. Yunnan, 19, Xizang.

FEULS L BRITAAREEASOEEAN T HREEWARRR. 5LH4
R TR R X AT REY. A, AELHNBEEASOE 4 mor
pracpil:oN

Vietnam
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1.2 MEREEMES 8RR

TR R R (R AL HE N L A B A TE S VTR B Z, IO MR L D A
W A2 A L 454 (6 PAME R A RO BTIT, B R LB W BB CPEEY TR 76
B o MR, 199D B EH A, U RE WA AR ERREU X BORLRE
BT 95 (Bremer et al. , 1993 4K ,1992; 34 1 - 1982) X HEAR H) 0 47 » 3 B AEAR 232
b EREX.

T A3 B B U AT 75 AL SR I B B R b, Xk B ORI AT PR A B R
Wk T T TE R R AR, AR 55 MHORBL RS (R 3, 5 35 M RN
CHT BARBWZEER, B35 8 BRI WRIEIEER G4, RPINRES
k) .

#£3 BEEAMAEEAEREES T
Table 3 Characters and character states of Artemisia sect. Viscidipubes & sect.

Albibractea used in the cladistic analysis

1. Habit ; perennial herbs (0),subshrubs (1)

2. Rhizome : thick and short (0),elongate (1)

3. Stem and branch ;tomentose (0} ,pilose (1} ,glabrous (2)

4. Stem and branch : with neithet viscid nor glandular hairs (0} ,viscid-hairy (1) ,both viscid and glandular-hair (22
5. Leaves: hard-chartaceous (0) ,chartaceous (1) ,soft-chartaceous (2)

6. Leaves;not glandular-hairy on both surfaces (0} ,sparsely glandular-hairy on abaxial surface (1) ,rather densely glandu-
lar-hairy on hoth surfaces (2)

7. Leaves . tomentose {0),pilose (1) .glabrous (2)

&. Middle Leaves:tri- or bipinnatifid 0),simple and bipinnatifid (1) ,palmately 3~5 parted (2

9. Middle Leaves:pinnate leaves with 4—~§ lobes on each side (0) ,with 2~4 lobes (1)

10. Middle leaves :lobes elliptic or ovate (0).lanceolate, linear (1)

11. Middle Leaves:segments 4~ 6 on each side of lobe (0},2~4 (1)

12. Middle Leaves.stipels present (0) ;stipels reduced or extremely small(1>

13. Middle Leaves;petiolate (0),sessile (1)

14. Middle Leaves simple or bipinnatifid or pinnatifid (0) ,palmately 3~~5 parted (1),entire (2)

15. Bracteal leaves ; pinnatifid or palmately 3~ 5-parted (0),partly entire (1) entire {2)

16. Capilulum:many‘ (0),several (1)

17. Capitulum : semispheroid and large (0) ,spheroid or ovoid (1) ,narrow-ellipsoid , small (2)

18. Capitulum 2. 5~6mm diam (0}.1.5~2.5 mm (1),1.5 mm (2)

19. Capitulum ; pedicels present(0} ,sessile (1)

20. Capitulum; bractlets present (0),bractlets absent (1)

21. Capitulum: 1~ 3 heads on the top of branch (9),2>10 heads,densely arranged (1),>10 heads loosely arranged (2)
22. Capitulum:in narrow panicle (0),in slightly spread panicle (1),in large spread panicle (2)

23. Capitulum ; bracts 3~4 seriate (03 ,3-seriate (1)

24. Capitulum s the inner bracts nearly as long as the outer ones {0 ,the outer bracts shorter than the inner ones (1)
25. Capitulum the outer and middle bracts with a green midrib {0),without green midrib (1)

26, Capitulum ;the outer bracts linear or lanceolate {0),ovate n

27. Capitulum : the outer bracts chartaceous with narrow membranaceous margin {0),chartaceous with wide membrana-
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28,
28.
30.
3l

—

3z,
33.
34.

ceous margin (1},half-membranaceous (2}

Capitulum ; the outer bracts with no glandular hairs (0),glandular-hairy (1)

Capitulum : the cuter bracts tomentose (0) ,pilose (1),glabrous (2)

Capitulum: the middle bracts ovate (0),elliptic or oblong (1)

Capitulum ; the middle bracts chartaceous with narrow membranaceous margin (0),chartaceous with wide memhbrana-
ceous margin (1), half-membranaceous (2)

Capitulum: the middle bracts with no glandular hairs (0),glandular-hairy (1)

Capitulum: the middle bracts tomentose () ,pilose (1},glabrous (2)

Capitulum ; the inner bracts ovate (0),elliptic or oblong (1)

35. Capitulum : the inner bracts chartaceous with wide membranaceous margin (0),membranacesous(1}

36. Capitulum ; the inner bracts pilose (0),glabrous (1)

37, Female flowers florets §~15 (0),<Z 8 (1)

38. Female flowers ;corolla narrow-tubular (0),narrow-conical (1)

35. Female flowers:basal or dorsal part of corolla with neither glandular hairs nor glandular spots (), with glandular hairs
or glandular spats (1)

40. Female flowers;corolla limb with 2~3 dents (¢),without dents (1)

41. Female flowers :style ensiform (0),linear (1)

42. Female flowers:carolla nearly as long as,or slightly shorter than,style {0 ,style fonger than corolla (1)

43. Female flowers;style 2-forked,with obtuse tip (0),style 2-forked , with acute tip (1)

44. Bisexual flowersflorets over 15 (0),8~15 ¢(1),<C 8 (2)

45, Bisexual flowers:corolla tubular (9),salverform (1)

46, Bisexual flowers ; basal or dorsal part of corolla with neither glandular hairs, nor glandular spots (0) , with glandular hairs
or glandular spots (1)

47. Bisexual flowers:corolla limb glabrous (0, pubescent (1)

48. Bisexual flowers:anthers linear (0),lanceolate (1), ellipsoid (2)

49. Bisexual flowers ;style as long as corolla €0),style slightly lenger than corolla (1)

50. Bisexual flowers:style 2-forked,not recurved (0),2-forked, recurved (1)

51. Achenes ellipsoid ,avoid {0),obovoid (1)

52. Achenes;large (0),small (1)

53. Pollen grains :exine obviously spinulous (0),reduced-spinulous (1)

54. Pollen grains:spinules dense (0),spinules sparse, grandular between spinules (1) ,spinules sparse,smooth between spin-
ules (2)

55. Chemical constitution of the essential oils; monoterpencids (), monoterpencids and sesquiterpenoids (1), sesquiter-
penoids (2)

character state;0 —— plesiomorphic; 1 —— apomorphic; 2 secondary-apomorphic

2

2.

S BRENER
1B A ST A S AT T AR IR Y TR AG BB AE BF (3 4), 8 Al Hennig 86 ¥ (Version

1.5, Farris, 1988)7E IBM PS/2  AML E b3 4347 . B 454 F mhennig * (mutiple Hen-
nig)l bb * (branch-breaker) #§4 . Xt B4 2 M FHHERRE . L EEWESH BT
HOR RS 3.7, 8. 14. 17, 18. 21. 48. 54, 4T “additive” 40 B, RIF & W B MR EF
4.5.6.15. 22. 27. 31. 35. 44, | F “nonadditive” £b 3 , 474 £ 44 B, @ H“nelson”
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164 B —A a0 B AR A

2.2 ENEGHEERNSEEE 18 AR, KPR (length) % 358, —B(HER
B (CD W 0. 72, R ¥ E¥ D K 0. 87, 1§ A nelson 1§54, 58— —F LM HXE. ER
HHERRE AERREHTERES YA L. AXERY.REEAMAERAS N
BAKM, HENHEERR.

3 it

3.1 AXEFW.REEHMOARAES Y —BRKE, Hol— W HEHF (sister group) |
([ 2),
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32(1) 401 H6(1) 53(0 IE) Al
0(0)25¢0230(1 39011 44{1) 52(1) BL2
2 +——+ 3(0) 1400} 2251]23(1)32(1)35(1]39(1)44(2146(1) A;B
(1) 47(1) [ T 3{0) 6(1) 7(0)3T(0049(1) .
t 9(1) 18(0) 34() et t Al
- 6(2) 19(1) 26{1) 33{1 ) ————n3}
301
1500} 23¢0) s001 12(1) 21(1)19(1:42(:))——)————327
8(2) 45(1) '—H-v---—‘AM
71y
T 36(0) s
AZR
100) 49603 18(0) 18{0) 24(0) 3030
54.¢2) A2
46003 50¢0) | 45(0) 3(0) 33(0) 14017 2200y 4411) A14
331} i Al i A2
18¢0) 11(02L(0) 22(2
W O S TSy 381D .
2013 4€1) 5{0)8(1) 1101) 21{2)48(1) 1401 102> 8L
[0 KR PRI Y IA T 000 1101) 13010 1402} :21;
H——t—t
am i HRIOE S0 100 #001) S500A g
6(2) 19(2) 52(1) B21
FH1) 48010 49(1) S3(1} 34013 an
—_—
+ —t—+ 901} et
17(2) 48(2) 54(2) $5(2)
3g) 1:(1) z=zm= — Jﬁfl)J'l(l) S02) 742 414D 50 :i:
25(1) 20¢1) 33(1) 18(2) 43(1) S1(1)
4(1) 45(0) 4610} . 32
5(2) 1201 1702} 51{1) An
15(2) 18{1} 54(0) B 1T
8(2) 14(2) 49(1) 55(2)
¢ 16T} A4

B2 —3ikey4 ¥ B (AT Nelson $64)
— R = FEHR CPAARBRY X Find#it.
Fig. 2 Strict consensus tree based on all the 18 equally parsimonious cladograms
(computed with the Nelson option).

3.2 EESTAFINER, — I X FAE I (1992;1991; 1982) B MR AL Bl A 4
4 KR FE Ser. Albibractea Y. R. Ling.ZEM # & Ser. Flaccidae Y. R. Ling f#F &
% Ser. Anomalae Y. R. Ling; BB & 414 M £ # & Ser. Viscidipubes Y. R. Ling.—
BRI & Ser. Erlangshanenses Y. R. Ling,# £ # % Ser. Pleiocephalae (Pamp.) Y. R.
Ling, (E—FERERYMESFEL, EPERBEHUMNE A deversa Diels HAFH
E.REHHANEREE A. gyiangensis Y. R. Ling M FEE L A. boreali-siamensis Y. R.
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Ling HABRBEE R, TTERE A. zayuensis Ling et Y. R. Ling LK E A. yadongensis
Linget Y. R. Ling HAZBRSIIE &, HBIEHEFHE A tangutica Pamp. WEEH EH
LM S H B & Ser. Tanguticae L. Jiang et Y. R. Ling, Ser. nov. {AREREE
HPLE D,

#4 BRESEMHEHARBUBEERE

Tzble 4 The data matrix for the cladistic analysis of Artemisia sect. Viscidipubes and
sect. Albibractea,with sect, Artemisia as the outgroup

Taxon Character Matrix

00000 00001 11111 11112 22222 22223 33333 33334 44444 44445 55555

12345  6Y89C 12345 67890 12345 67890 12345 67890 12345 67890 12345
ouT 00000 00--- -00-- 00000 0000 00000 00000 00000 Q0000 Q000G 00--0
Al0 00021 10000 00100  0001G 02000 01101 11011  QOCGOG  GOGOG  GO200 00---
All 10021 20000 00100 310010 00000 01001 10011 00000 00000  0C-11 0011~
Alz 00011 11000 006011 00000 00110 01001 10001 0100t 001-¢ 10000  1110-
B12 00010 10000 00011 00000. 00110 01001 10001 01001 001-0  1Q000  1110-
Al3 00021 11006 00000 00000 00010 11101 11001 0011 0G010 10100  O10%-
Bl3 00021 12000  ©0CGOC 00000 00010 11101 11001 00011 00010 10100  0101-
Al4 01021 1¢000 00001  1110C 12101 11001 100011 01000 00020 10200 00101
AlS 10020 10000 00101 10000 11010  ¢1001 10011  GOGOG  GOGLC 00011 01---
Al6 10110 10110 00010 00000 02000 01001 10001 10000 00000 01011 -010-
Al17 01110 20110 901001 ©Ol100 22110 01001 10011 11300 00020 00100 11001
Al8 01111 10110 00011 111090 00010 010Gl 16011 11000 16010 00000 1012-
Al9 00111 20111 10011 12100 02010 01001 10011 11100 10110 00000 10001
A20 00021 10000  001-0 12110 12110 11101 11011 1-110 00010 10000 10--~
A2l 00121  211¢0 00001 01110 0211¢  ©GIGll  1olll  11¢01  GOl12C  ¢OGOC 11101
Bz1 00121 20100 00001 01110 02110 01001 10011 11001 00120 - 00000 11101
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A32 00202 02000 Q0GOC 11201 01011 02010 20102 11000 10120 00000 10---
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Ald 00200  022-- -0022 11101 01011 02010 20102 11000 GOC20 00010 00002
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The characters are listed in Table 3. The taxon names follow Table 1. Inapplicable,unknown,or variable character states
are coded-”.
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EERRESANEGEANE S BERRER, SORTEF D, BB R
FEHEAE B E W, A B AL TS, DA B E AL T B IR JHEHEHMRERS . RERA
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4H Sect. Artemisia B, £ 7 4 Sect. Abrotanum Bess. L, TR A R RERR R
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YRGSk E A. atrovirens Hand. -Mazz. L1 # A. myriantha Wall. ex Bess. .[HEZHH
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