Atractylis$(Z38l3) ] 236

Atractylis&(F3l2h)9] skEse)

H7g* - HEE - 20l% - 23
SLECHS M AHXIRDISHE  "ALTHSE A TSt}
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ABSTRACT

Pollens of six taxa in the genus Atractylis L. confused with Atractylodes DC. were
investigated by the light and the scanning electron microscope. Pollen grains of six taxa in
this genus were monads, 46.5-66.7/m in length of polar axis, 43.6-60.47m in equatorial
width. Aperture was tri-colporate, 19.6-29.1m in colpus length, 7.3-11.0um in colpus width
and 6.4-10.6m in porus diameter. The exine was composed of three layers(foot layer,
columellae, tectum), and 5.2-8.3um in thickness. The surface sculpturing pattern was
echinate, the spines were 1.4-5.8;m in length and 6-33 per 20um? in distribution numbers
over the surface. Atractylis L. was not distinguished from Atractylodes DC. by pollen
morphology, especially the pollens of Atractylis arabica, A. aristata, A. carduus, A.
microcephala were very similar to that of Atractylodes. But its taxonomic significance was
different, the taxa of Atractylodes DC. were divided into 2 types by only pollen size, but the
treated taxa in this study were divided into various types by pollen size, shape of equatorial
view, surface sculpturing and spine size. The characteristics of spine size and shape of
equatorial view in A. cancellata and A. prolifera were very useful for consideration of
evolutionary trends in this genus.
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Atractylis%(F3t3) 9 &3

Table 1. Quantitative palynological characters of Atractylis species. (unit : ym)

Polar Equatorial Colpus Aperture SPine Exine
Taxa length  diameter length  width diameter length distance  No./ thickness

apart 20um?

A. arabica 45.5-48.1 40.0-46.0 1.06  19.6-233 6.8-9.7 48-17 2334 3454 9-13 43-6.3
(46.5+0.35) (43.6+£0.358) (21.5£038) (841025 (64+025) (3.0+0.09) (4210.18) (5210.14)

A. aristata 45.7-52.3 43.5-53.2 1.04  202-247 6.5-10.5 6.0-9.7 2843 43-65 6-11 57-14
(49.0+£0.52) (47.1£0.81) (2231+044) (95+031) (824033) (35£0.09) (5.140.14) (6.2£0.10)

A. cancellata 50.9-59.2 40.9-47.7 130 17.3-244 54-8.8 5.7-8.0 1.1-1.7 1.7-2.6 27-33 5794
(58.0£1.96) (44.7£0.69) (196+1.03) (7.3£0.28) (681025 (14+0.18) (2.2+0.19) (6.7£0.27)

A. carduus 60.8-73.3 53.4-65.9 110 25.6-344 8.5-12.5 8.5-11.9 4.0-57 43-6.5 6-9 6.5-9.9
(66.7£1.32) (60.410.20) (29.1£1.13) (11.0+042) (10.6£043) (4.8+0.12) (54+0.15) 8.31£0.21)

A. micracephala 55.1-69.9 50.7-60.5 1.08  239-30.7 8.0-10.8 7.7-12.5 45-8.0 34-54 8-11 6.8-9.7
(61.8£0.20) (57.2+149) (277+0.78) (9.5£041) (9.7+052) (584020) (441012 (8.4£0.18)

A. prolifera 57.1-58.5 45.6-48.6 127 18.8-29.5 6.09.7 549.1 1.1-1.7 1423 28-31 7.19.1
(58.0£1.57) (48.1+0.35) (235£1.07) (83+045) (7.6+042) (14+008) (1.940.10) (84+0.14)

Min-Max(Mean + S.D)

71l o3t 271A] P o2 FEE)

A. Large size(th3)

C 3] A7) 7 50 mo) A9 A S 2 A carduus, A.
microcephalal ] 2 ¥ t}(Table 1, Table 2). o] = A.
carduus= =% 2] Z o] 7} 60.8-73.3(66.7 4 1.32)um, &
T9 9 Y7} 53.4-65.9(60.4+0.20)mo] ™, TT-2]
Zl o] = 25.6-34.4(29.1 +1.13)um, L}H] = 8.5-12.5(11.0
+0.42)umo] L FT€] 272 8.5-11.9(10.6+0.43)ym
olm, 3t E 8 9 FA & 6.5-9.9(8.34+0.21)mo] T}
(Plate 1-4, 10, Plate 2-4, 10).

A. microcephalas =% 2] Z 0] 7} 55.1-69.9(61.8 +
0.20)um, H =H 9] }H] 7} 50.7-60.5(57.2 £ 1.49)um o]
o, F39] ZolE 23.9-30.7(27.7+0.78)um, ¥ =
8.0-10.8(9.5+0.41)ymol 31, T7<9 AAL 7.7-
12.5(9.7£0.52)ume] ¥, M9 9] F7 & 6.8-9.7(8.4
+0.18)umo] T}(Plate 1-5, 11, Plate 2-5, 11).

B. Medium size(53%)

8ol =77t 50ume] 3+ A S =2 A. arabica, A.
aristata, A. cancellata, A. proliferad) A &z At}
(Tabe 1, Table 2). ©]| 5 A. arabica, A. aristata &
9 dol7t Z+Z; 45.5-48.1(46.5+0.35)um, 45.7-
52.3(49.0+0.52)um, B = o] Z o] = 40.0-46.0(43.6
+0.58)um, 43.5-53.2(47.1£0.81)umo] c}. A. arabica]

-9 -

TFe] Zdol& 19.6-23.3(21.5+0.38)um, L}H] = 6.8-
9.7(8.4+0.25)mo] B B A AL 48-7.7(6.4+
0.25)ymo) 51, 3FE¥ 9] F7) = 4.3-6.3(5.2+£0.14)um
o|th(Plate 1-1, 7, Plate 2-1, 7). A. aristata®] 72 24
o] & 20.2-24.7(22.3+0.44)um, W}¥) = 6.5-10.5(9.5+
031)umol™ FF2o| 272 6.0-9.7(8.2+0.33)ymo]
3, 8o T 5.7-7.4(6.2+0.10)umo] TH(Plate
1-2, 8, Plate 2-2, 8).

A. cancellata®} A. proliferax =2 9] 7o) 7} z}z}
50.9-59.2(58.0 £ 1.96)ym, 57.1-58.5(58.0+ 1.57)um )
o, A =W o] Zo| = A cancellata?} 40.9-47.7(44.7 +
0.69)um, A. prolifera7} 45.6-48.6 (48.1+0.35)umo] c}.
A. cancellata®] -] Z o] &= 17.3 -24.4(19.6+1.03)
um, 8] = 5.4-8.8(7.3+0.28)um, 72 AL 5.7-
8.0(6.8 £0.25)ume] ™, 3-8 9] F7= 5.7-9.4(6.7+
0.27)umo] TH(Plate 1-3, 9, Plate 2-3, 9). A. prolifera®)
T2 ZolE 18.8-29.5(23.5+1.07)um, L8] & 6.0-
9.7(8.3+0.45)um, T+2] A7 L 5.4-9.1(7.6+0.42)um
ole, tE Wl FA & 7.1-9.1(8.4+0.14)ym o] T}
(Plate 1-6, 12, Plate 2-6, 12).
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Table 2. Taxonomic characters of pollen on Atractylis treated in this study.

Taxa Pollen size Pollen shape Pollen surface sculpturing
A. carduus Large Prolate-spheroidal Perforate-echinate
A. microcephala Large Prolate-spheroidal Perforate-echinate
A. arabica Medium Prolate-spheroidal Perforate-echinate
A. aristata Medium Prolate-spheroidal Perforate-echinate
A. cancellata Medium Subprolate Punctate-small echinate
A ﬁrolifera Medium Subprolate Punctate-small echinate
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2-5, 1)l A #2E Tt
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cancellata(Plate 1-3, 9, Plate 2-3, 9), A. prolifera(Plate
1-6, 12, Plate 2-6, 12)0]] A B2t}

3. xd%H e 7184

2y gARY s 5719 e 2H 79
o2 FRFETHTable 1, Table 2).

A. Punctate-small echinate(®} #H ZA4- 244 &
71): ERFH & w5 n A g 7ol EAste vlA
% (punctate)°] vy, Lumoake] A E71E Zte A
© 2 A cancellata(Plate 3-3, 9), A. prolifera(Plate 3-6,
)14 BFAY. oF § LHTL GHVAY
(No /20um2) E71¢9 —‘:4-35;‘—7]- 2733/ 24 x| £

£9 611709 £Re FRU.

B. Perforate-echmate(v] AT E7D) R
2Y9% Imo)ste) BAF FYol EATHE ¥FY
(perforate)o] ¥, 1mo} 39} A% E71€ #e A=
A. arabica(Plate 3-1, 7), A. aristata(Plate 3-2, 8), A.
carduus(Plate 3-4, 10), A. microcephala(Plate 3-5, 11)
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Appendix. A list of specimen examined for this Atractylis carduus : Libya. T; Gulf of Sirte, between
Misurata and Bu-Gren. Edge of sandy barley fields.
23 March 1970, unknown collector EO0088729(E);
Tunisia. S; Skm from Gafsa N. to Feriana. C. 500m.
Sandy gully, 5 May 1975 unknown collector
E00088728(E)

Atractylis microcephala : Morocco. ED. Tinejad to

study.

Atractylis arabica : Iraq, Distr. Diwaniya Desertum
meridionale(Southern Desert). 8-15km. NW
Aidaha(Al-Aida), 90-95km SW As-Salman 410m, 25
April 1957, unknown collector EQ0088709(E);
Habbaniya, 24 April 1963, Ahmed AL-Hui
E00088710(E)

Atractylis aristata : 80km N. f in salah. sandy wadi bed

Goulmima. 1100m. Very sandy hammada, 4 April
1969, unknown collector E00088743(E); Biskra,
surles collines pierreuses, without date, unknown
collector EO0088742(E); Lieux pierreux au pied du
Djebel seridja a Laghouat, without date, Kralik 1ljuin
E00088741(E); Tunisia. S. mouth of seldja gorge
near Metlaoui, sw of Gafsa. C. 250-300m, Rocky
South slopes, without date, unknown collector
E00088740(E); Shores of lake Bougzoul, Lake dried
up, 18 Oct. 1976, David Grant EQ0G88739(E);
Tunisia. S. Medenine to Bir Lahmar. 100-150m,
Desertic plain, 9 April 1977, unknown collector
E00088735(E)

Atractylis prolifera : Libya, Wadi kabau, near picnic

with Scattere. Clump forming to 20m. Alte. ¢. 600m,
23 July 1982, unknown collector EO0088724(E)
Atractylis cancellata : El Aboid-sidi-cheikhi in decliv.
aridis monium. 8. Maj. 14 Jan. 1899, L. Chevallier
E00088717(E); Ospedaletti Ligurca, 27 May 1910,
L. Pallini 07000(Duke); Pilous picrreusz. 19 June
1910, Santa Cing. E00088718(E) ; Dry hill sides :
Kalat geddin 350m, 2 May 1913, J. E. Dinsmone
E00088706(E); Environs de vemours. Lieux incultes.
31 May 1936, A. faure EO0088719(E); Broussailles a
Koubba pres Alger. Juin, 27 May 1957, unknown
collector EOOO88708(E); Algeria, Oran to Misserghin
100-200m. Limes stone hills(terra rossa), 27 April
1971, unknown collector EO0088722(E); Algeria. cl:
3-5km N. of Ouenza. 550m. Rocky stepe(Calc.
sandstone) 20 May 1975, unknown collector
E00088721(E); Algeria, junction of Bouira to Bejaia
and Bouira to Bordj-Bou Areridj roads, E. of M’
chedallah station 400m, 24 May 1975, unknown
collector EO0088720(E); Morocco, 16km, E of Tafra
out on road to Ait Baha, Climbing up to pass at E

spot. steep valley slope, sandy soil, 5 May 1972, S. L
Ali & M. M. Khalifa E00088730(E); Tunisia. E, Skm
from souassi to ker(near-wet of El Djem). 20m. low
sandy hills fixed by Acacia, 2 May 1975, Davis &
Lamond E00088737(E); Tunisia, 5km from Gafsa N.
to Feriana. C. 500m. Sandy gully, 5 May 1975,
unknown collector E00088731(E); Libya, Sabratha,
W. of Tripoli. 2-5km. Among ruins(Sandy soil), 20
March 1976, unknown collector E00088732(E)

end of Amelm Valley. Road side & Rocky sandstone
slopes facing N. Alt. 1400m, 14 May 1982, unknown
collector E00088723(E)
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Plate 1. LM photographs of pollen grains.
1,7 : A. arabica, 2, 8 : A. aristata, 3,9 : A. cancellata, 4, 10 : A carduus, 5, 11 : A. microcephala, 6, 12 : A. prolifera.
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Plate 2. SEM photographs of the polar view and the calparate of pollen grains.
1,7: A arabica, 2,8 : A. aristara, 3,9 : A. cancellata, 4,10 : A carduus, 5, 11 1 A. microcephala, 6, 12 : A. prolifera.
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Plate 3. SEM photographs of the spine and the surface sculpturing of pollen grains.
1,7:A. arabica, 2,8 : A. aristara, 3,9 : A. cancellata, 4, 10 : A carduus, 5, 11 : A, microcephala, 6, 12 : A. prolifera.
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