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Table 2 The morphology observation of achenes from 10 species of Taraxacum from Northeastern China

Species Achene size Cone Tuberculate Micro-morphological Micro-morphological
(mm) proportion situation spinulose size (um) spinulose density
Length Bread- Cone Percen- Tuberculate Percen- Bottom Head- Cone Bottom Head- Cone
th  length tage Length tage piece piece
(mm) (mm)

T. antungense Kitag. 2.91- 0.55- 0.60- 1:5 0.75- 1:4 2712- 160.84— 12.35- 0.25 0.80 0.81
322 057 062 0.81 28.23 165.34 13.42

T. asiaticum Dahlst. 3.01—- 0.71- 1.02- 1:3  1.02- 1:3  8.45- 100.18- 27.88- 042 044 0.28
322 093 1.04 1.09 9.52 109.62 29.47

T. variegatum Kitag. 3.83— 1.33- 241- 1:2 1.87- 1:2  130.15- 160.35- 25.35- 0.18 024 0.1
421 162 243 2.1 136.41 168.34 27.22

T. mongolicum Hand. 4.41- 1.32- 1.07- 1:4 1.84- 2:5 158.56— 100.24— 28.17- 0.13 0.14 0.19

-Mazz. 471 151 1.09 1.91 169.61 106.85 29.38

T. coreanum Nakai. 3.82— 1.55- 1.16- 1:3  0.95- 1:3 104.15- 2565- 23.77- 0.11 0.19 0.18
423 160 1.19 1.05 118.62 28.36  26.45

T. ohwianum Kitag. 3.01— 0.85- 1.08- 1:3 0.76- 1:4 1463- 19.21- 3575- 0.24 0.39 0.17
352 092 1.1 0.87 16.31 2162  38.27

T. urbanum Kitag. 2.85- 0.55- 0.52- 1:5 0.72- 1:4 19.26- 51.54- 16.87- 0.25 0.39 042
322 060 054 0.83 21.62 55.76 18.69

T. asiaticum 3.13- 0.81- 1.16- 1:3 0.98- 1:3 4537- 56.27- O 0.14 0.22 0

var. lonchophyllum Kitag. 3.42 1.09 1.19 1.02 47.64 59.33

T. formosanum Kitam.  4.41- 1.24- 1.11- 14 1.65- 2:5 159.84— 43.31- 1427- 0.14 0.32 0.35
482 153 1.14 1.71 161.62 48.75 16.32

T. liaotungense Kitag. 4.32—- 1.12- 1.04- 1:4 1.53- 2:5 154.23- 33.35- 42.16- 0.29 0.35 0.33
471 125 1.06 1.61 156.31 3524  45.31
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B AL A S R B M RUE S

(A)-(D) FHARTEATE (A) B, (B) HA FHE; (C) A EE; (D) A, (E)~(H) WA (E) B, (F) HA T (G)
SRR, (H) SRR (L) BERHE AL (1) B (9) SR AR, (K) 2R RS (L) HEREEE.  (A), (E), (1) Bar=1 mm; (B), (F),
(J) Bar=100 pm; (C),(G),(K) Bar=100 um; (D),(H),(L) Bar=10 ym

Figure 1 The achene morphology and micro-morphology of Taraxacum from Northeastern China

(A)—(D) T. antungense Kitag. (A) Achenes; (B) Bottom of achenes; (C) Headpiece of achenes; (D) Cone of achenes; (E)—(H)
T. asiaticum Dahlst. (E) Achenes; (F) Bottom of achenes; (G) Headpiece of achenes; (H) Cone of achenes; (I)—(L) T. variegatum
Kitag. (I) Achenes; (J) Bottom of achenes; (K) Headpiece of achenes; (L) Cone of achenes. (A),(E),(I) Bar=1 mm; (B), (F), (J)
Bar=100 um; (C),(G),(K) Bar=100 um; (D),(H),(L) Bar=10 pm
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(A)—(D) ZEdilingt (A) EHE; (B) A N (C) BE ¥, (D) BEMIE; (E)-(H) HIEEiiA % (E) BAE; (F) BRI, (G) #
B (H) BEREIE; (D=(L) A2 e (1) BER; (J) R Rk (K) BRI (L) HER%SE. (A), (E), (1) Bar=1 mm; (B), (F),
(J) Bar=100 pm; (C),(G),(K) Bar=100 um; (D),(H),(L) Bar=10 ym

Figure 2 The achene morphology and micro-morphology of Taraxacum from Northeastern China

(A)-(D) T. mongolicum Hand.-Mazz. (A) Achenes; (B) Bottom of achenes; (C) Headpiece of achenes; (D) Cone of achenes;
(E)—(H) T. coreanum Nakai. (E) Achenes; (F) Bottom of achenes; (G) Headpiece of achenes; (H) Cone of achenes; (I)-(L) T.
ohwianum Kitag. (I) Achenes; (J) Bottom of achenes; (K) Headpiece of achenes; (L) Cone of achenes. (A), (E), (I) Bar=1 mm;
(B), (F), (J) Bar=100 pm; (C),(G),(K) Bar=100 pym; (D),(H),(L) Bar=10 ym
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(A)=(D) BHivli AT (A) R, (B) MR ML (C) R LS (D) MERGHE; (E)-(H) BREilia gt (E) MR, (F) HER AL (G)
JEAL R (H) 3 AT, ()-(L) SV AS (1) B (J) AL (K) 3A B3 (L) A EE. (A), (E), (1) Bar=1 mm; (B), (F),
(J) Bar=100 pm; (C),(G),(K) Bar=100 um; (D),(H),(L) Bar=10 ym

Figure 3 The achene morphology and micro-morphology of Taraxacum from Northeastern China

(A)-(D) T. urbanum Kitag. (A) Achenes; (B) Bottom of achenes; (C) Headpiece of achenes; (D) Cone of achenes; (E)-(H) T.
asiaticum var. lonchophyllum Kitag. (E) Achenes; (F) Bottom of achenes; (G) Headpiece of achenes; (H) Cone of achenes;
()—(L) T. formosanum Kitam. (1) Achenes; (J) Bottom of achenes; (K) Headpiece of achenes; (L) Cone of achenes. (A), (E), (I)
Bar=1 mm; (B), (F), (J) Bar=100 pm; (C),(G),(K) Bar=100 ym; (D),(H),(L) Bar=10 pm
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(A)—(D) ILAGEATE (A) A, (B) HA NI (C) HA LI (D) HA M. (A) Bar=1 mm; (B) Bar=100 ym; (C) Bar=100 ym; (D)

Bar=10 ym

Figure 4 The achene morphology and micro-morphology of Taraxacum from Northeastern China

(A)-(D) T. liaotungense Kitag. (A) Achenes; (B) Bottom of achenes; (C) Headpiece of achenes; (D) Cone of achenes. (A)

Bar=1 mm; (B) Bar=100 pm; (C) Bar=100 pym; (D) Bar=10 ym
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Micro-morphological Characteristics of Taraxacum F. H. Wigg. Seeds
from Northeastern China and Taxonomic Significance

Jie Wu, Xin Zhao, Wei Ning’

Key Laboratory of the Ministry of Education Province-Ministry Collaboration Project for Facility Horticulture, Ex-situ Conser-
vation Garden and Identification Center of Potherb Germplasm in Northeast China, College of Horticulture,
Shenyang Agricultural University, Shenyang 110161, China

Abstract We studied the morphological and micro-morphological characteristics of achenes of 10 species of Taraxacum
from northeastern China to provide evidence for classification. The achenes were observed by microscopy and elec-
tron-probe microanalysis. Cluster analysis revealed the basis of the size, shape, cone proportion, color and surface
sculpture of achenes. The surface of achenes is spinulose in regular rows with white spots, but the size and density of
spinulose differ. The results of cluster analysis are consistent with descriptions in the Flora of China. The morphological
and micro-morphological features of achenes are described. The differences in achene morphological characteristics can
be regarded as taxonomic evidence. The characteristic of cone proportion (B/A: cone length/achene length without cone
length) is described and supplemented as a main point of taxonomy.

Key words achene, beak base (B/A), micro-morphology, Taraxacum, taxonomy

Wu J, Zhao X, Ning W (2011). Micro-morphological characteristics of Taraxacum F. H. Wigg. seeds from northeastern
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