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Nutlet micromorphology and its systematic implications in Phlomoides Moench

(Lamiaceae)
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Abstract. Nutlets of 20 taxa of Phlomoides, representing most of the currently recognized sections were examined by
scanning electron microscopy. The basic shape of nutlets in most taxa studied is broadly ovate, but ovate, triangular and
oblong ones can also be found in few species. Regarding the sculpturing pattern of nutlet surface, four basic types can
be distinguished: reticulate, scalariform, ruminate and rugose. The reticulate type is the most common among the
studied species, but the variation in alignment, size and shape of its composing cells provide further evidence that are
useful as diagnostic characteristics. However, the type of sculpturing is more useful for separating species within the
sections, rather than correlating them to each other. For example, sect. Filipendula show four different types of
sculpturing. Therefore, nutlet microsculpturing is not useful in separating large natural groups like sections in this
genus. It seems also that contrary to other genera of Lamiaceae, nutlet characters are of low phylogenetic value in this
genus.
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Table 1. Taxa, voucher specimens, and herbarium data of Phlomoides used in the present study. The classification
follows Kamelin and Makhmadov (1990) and Sennikov and Lazkov (2013).

Genus Section

Phlomoides Phlomoides

Filipendula

Eremostachys

Paraeremostachys

Unplaced taxa

Species

Phlomoides tuberosa (L.) Moench

Phlomoides canescens (Regel) Adylov, Kamelin & Makhm.

Phlomoides ebracteolata (Popov) Adylov, Kamelin & Makhm.
Phlomoides hissarica (Regel) Adylov, Kamelin & Makhm.

Phlomoides seravschanica (Regel) Adylov, Kamelin & Makhm.

Phlomoides botschantzevii (Adylov) Adylov
Phlomoides labiosa (Bunge) Adylov, Kamelin & Makhm.

Phlomoides gymnocalyx (Schrenk) Adylov, Kamelin & Makhm.

Phlomoides kirghisorum Adylov, Kamelin & Makhm.

Phlomoides leiocalyx (Pazij & Vved.) Adylov, Kamelin &
Makhm.

Phlomoides nuda (Regel) Adylov, Kamelin & Makhm.
Phlomoides codonocalyx Kamelin & Makhm.

Phlomoides regeliana (Aitch. & Hemsl.) Adylov, Kamelin &
Makhm.

Phlomoides boissieriana (Regel) Adylov, Kamelin & Makhm.

Phlomoides anisochila (Pazij & Vved.) Salmaki

Phlomoides aralensis (Bunge) Salmaki

Phlomoides gymnoclada (Rech.f. & Koie) Kamelin & Makhm.
Phlomoides tianschanica (Popov) Adylov, Kamelin & Makhm.
Phlomoides transoxana (Bunge) Salmaki

Phlomoides sewerzovii (Herder) Mathiesen

Collection data

Iran: E. Azarbaijan, A. Ghahreman
& V. Mozaffarian 9703 (TUH)

C Asia: — (LE)

C Asia: Regel s.n. (LE)
Russia: Vasek s.n. (LE)
China: s.n. (W)

C Asia: s.n. (LE)

Iran: Salmaki, Seyedi & Eiji s.n.
(TUH)

C Asia: 3861 (E)
Kirgizstan: Schach et al. s.n. (LE)
C Asia: — (LE)

C Asia: — 06257 (W)
C Asia: — 77641 (LE)
C Asia: Michelson 117 (LE)

Iran: Salmaki & Amini s.n. (TUH)

C Asia: — 8873 (LE)
Ashabad: — 108 (M)

C Asia: — 3861 (E)

C Asia: — 9617 (LE)

C Asia: F. Ryeanov s.n. (LE)
China: Feoskogov s.n. (LE)
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Table 2. Details of nutlet characteristics of the studied taxa of Phlomoides.

| Species | Nutlet Length | Nutlet Width | Nutlet Shape | Surface Sculpturing | Apex
(mm) (mm) Bearded
| Phlomoides anisochila | 3.80 | 1.90 | triangular | reticulate |
| Phiomoides aralensis [ 4.62 [ 3.08 [ broad ovate [ reticulate [ +
| Pniomoides boissieriana [ 4.00 [ 2.67 [ broad ovate [ reticulate [ +
| Priomoides botschantzevii [ 6.07 [ 3.75 [ broad ovate [ reticulate [ +
| Priomoides canescens [ 4.50 [ 1.88 [ oblong [ scalariform [
| Phlomoides codonocalyx | 4.48 | 2.59 | broad triangular | reticulate | +
| Phlomoides ebracteolata | 522 | 3.26 | ovate | reticulate | +
| Phiomoides gymnocalyx [ 6.17 [ 2.67 [ oblong [ rugose | +
| Phiomoides gymnoclada [ 6.11 [ 2.76 [ oblong [ rugose [ +
| Phiomoides hissarica [ 5.21 [ 2.29 [ oblong [ scalariform [ +
| Phiomoides kirghisorum [ 6.04 [ 2.71 [ triangular [ reticulate [ +
| Phlomoides labiosa | 6.00 | 3.80 | broad ovate | ruminate | +
| Phlomoides leiocalyx | 6.82 | 2.50 | oblong | reticulate | +
| Priomoides nuda [ 5.67 [ 2.83 [ broad ovate [ reticulate [ -
| Phiomoides regeliana [ 6.09 [ 3.26 [ broad ovate [ reticulate [ +
| Phiomoides seravschanica [ 5.93 [ 3.34 [ broad ovate [ reticulate [ +
| Phiomoides sewerzovii [ 5.29 [ 2.21 [ ovate [ reticulate [ +
| Phlomoides tianschanica | 4.83 | 2.59 | broad ovate | rugose | +
| Phlomoides transoxana | 7.39 | 2.61 | triangular | scalariform- reticulate | +
| Phiomoides tuberosa [ 6.02 [ 1.91 [ oblong [ — [ +
Species Outer Periclinal Anticlinal Note Figures
Wall Wall
Phlomoides anisochila deep Concave raised apex densely covered by simple hairs more than 4 mm 1(A, B,
in size )
Phlomoides aralensis shallow Concave raised and apex densely covered by simple hairs ca. 2 mm in size 1(D,E,
wavy F)
Phlomoides boissieriana shallow Concave raised and apex densely covered by simple hairs ca. 2 mm in size 1(G, H)
wavy
Phlomoides botschantzevii shallow Concave raised and apex densely covered by simple less than 2 mm in size 1 (L))
wavy
| Phlomoides canescens | shallow Concave | raised | - | 1(K, L)
Phlomoides codonocalyx deep Concave raised apex densely covered by simple hairs clearly more 1 (M, N,
than 5 mm in size 0)
| Phiomoides ebracteolata | shallow Concave | raised | apex densely covered by simple hairs ca. 3 mm in size | 2 (A, B)
Phlomoides gymnocalyx - - apex sparsely covered by simple hairs less than 0.3 2(C,D)
mm in size
Phlomoides gymnoclada - - apex densely covered by simple hairs more than 1 mm 2 (E,F,
in size G)
| Phiomoides hissarica | deep Concave | raised | apex densely covered by simple hairs ca. 2 mm in size | 2 (H, I)
| Phlomoides kirghisorum | shallow Concave | raised | apex densely covered by simple hairs ca. 2 mm in size | 2 (J,K)
Phlomoides labiosa concave raised apex densely covered by simple hairs ca. | mm in size 2 (L, M,
N)
Phlomoides leiocalyx concave raised apex densely covered by simple hairs more than 1 mm 2(0);3
in size (A)
| Phlomoides nuda | deep Concave raised | - | 3(B,0)
Phlomoides regeliana shallow Concave raised apex densely covered by simple hairs more than 1 mm 3D, E)
in size
Phlomoides seravschanica shallow Concave raised apex densely covered by simple hairs more than 1 mm 3(G,F)
in size
| Phiomoides sewerzovii | deep Concave | raised | apex covered by simple hairs less than 0.5 mm insize | 3 (H, L, J)
Phlomoides tianschanica - - apex covered by simple hairs ca. 2 mm in size 3(K, L,
M)
| Phlomoides transoxana | shallow Concave | raised | apex covered by simple hairs more than 1.5 mm in size | 3 (N, 0)

Phlomoides tuberosa
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Fig. 1. Scanning Electron Micrographs in Phlomoides spp. A, B, C: P. anisochila (reticulate); D, E, F: P. aralensis
(reticulate); G, H: P. boissieriana (reticulate); I, G: P. botschantzevii (reticulate); K, L: P. canescens (scalariform); M,
N, O: P. codonocalyx (reticulate).
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Fig. 2. Scanning Electron Micrographs in Phlomoides spp. A, B: P. ebracteolata (reticulate); C, D: P. gymnocalyx
(rugose); E, F, G: P. gymnoclada (rugose); H, It P. hissarica (scalariform); J, K: P. kirghisorum (rugose); L, M, N: P.
labiosa (ruminate); O: P. leiocalyx (reticulate).
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Fig. 3. Scanning Electron Micrographs in Phlomoides spp. A: P. leiocalyx (reticulate); B, C: P. nuda (reticulate); D, E:
P. regeliana (reticulate); F, G: P. seravschanica (reticulate); H, I, J: P. sewersovii (reticulate); K, L, M: P.
tianschanica (reticulate); N, O: P. transoxana (scalariform- reticulate).
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