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Micromorphological study on the seeds of wild species of Pyrus

(Rosaceae) in Iran and their taxonomic implication

Asghar Zamani
Department of Biology, Faculty of Science, University of Guilan, Rasht, Iran; (a.zamani@guilan.ac.ir)

Abstract. The seed micromorphological characters of 15 taxa of Iranian Pyrus comprising 22 individuals were
examined by Scanning Electron Microscopy (SEM) and Digital Microscopy (DM) for the first time in this survey. For
the assessment of probable ecological effects, several individuals of some widespread species were studied. After
collecting several samples of each wild taxa of Pyrus from different localities in a ten-year period, the specimens were
identified by means of the examination of type specimens and different Floras. After the examination of the seeds
surface, qualitative (e.g., shape and ornamentation of seeds including areolate, foveate, reticulate, colliculate, striate and
undulate types) and quantitative characters (e.g., size of seeds, size of surface cells and thickness of cell walls) were
assessed. Statistical analyses were performed on the data using SPSS software. According to these observations, seed
morphological characters showed to have a considerable variation even among the different individuals of the same
species, verifying complexity of the genus as revealed by the different approaches which were previously reported.
However, some descriptive characters of seeds such as shape, size, surface ornamentation type, cell size and cell wall
thickness are presented for the first time for the genus.
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Table 1. Voucher specimen of the studied taxa of Pyrus presented in the seed micromorphological survey

Taxa

Voucher data

P. pashia Buch.-Ham. ex D. Don.
(Ppa)

Northern Khorassan: Ashkhaneh, Darkesh to Haver village; Attar & Zamani 37382 (TUH)

P. boissieriana Buhse (PboA)

Tehran: Firooz-Kooh, Veresk village; Attar, Zamani & Raei Niaki 37776 (TUH)

P. boissieriana (PboB)

Gillan: Rudsar, Rahim-Abad, secondary road of Peynevand, Kojid village; Zamani, Raei
Niaki & Moradi 37801 (TUH)

P. kandevanica Ghahrem., Khat. &
Mozaff. (Pka)

Tehran: Karaj-Chalous road, ca. 3 km after tunnel Kandavan, Alt. 2400, 19.9.1988,
Ghahreman & Mozaffarian 7109 (TUH)

P.longipedicellata Zamani & Attar
(Plo)

Mazandaran: 20 km after Gachsar to Chalous; Attar & Zamani 37598 (TUH)

P. grossheimii Fed. (Pgr)

Mazandaran: 20 km after Gachsar to Chalous; Attar & Zamani 38308 (TUH)

P. hyrcana Fed. (Phy)

Gilan: Talesh to Ag-Evlar, Namni village; Attar & Zamani 44234 (TUH)

P.turcomanica Maleev (Ptu)

Northern Khorassan: ca. 20 km to Ashkhaneh from Golestan national park, deviation road of
Darkesh to Haver village; Attar & Zamani 37375 (TUH)

P.farsistanica Browicz (Pfa)

Fars: ca 28 km after Firooz-Abad to Farashband Zamani & Mehdigholi 39705 (TUH)

P. syriaca Boiss. (PsyA)

Kordestan: ca. 20 km after Baneh to Saqgez; Attar & Zamani 38297 (TUH)

P. syriaca (PsyB)

Kordestan: ca. 10 km after Sanandaj to Marivan (Ariz pass); Attar & Zamani 37488 (TUH)

P. syriaca (PsyC)

Azarbayejan: Orumieh, ca. 3 km after Bani to Suraban; Attar & Zamani 44258 (TUH)

P. syriaca (PsyD)

Kordestan: secondary road of Marivan to Baneh, left of the road; Attar & Zamani 37474
(TUH)

P. syriaca (PsyE)

Kordestan: ca. 25 km to Baneh from Sagez, deviation road of Mir-Deh to Pir-Omaran village,
ca. 7 km after Mir-Deh; Attar & Zamani 37480 (TUH)

P. mazanderanica Schonb.-Tem.
(Pma)

Mazandaran: ca. 20 km after Gachsar to Chalous; Attar & Zamani 40361 (TUH)

P. glabra Boiss. (Pgl)

Boyer-Ahmad: 51 km to Yasuj from Sepidan, Naginezhad 28871 (TUH)

P. salicifolia Pall. (PsaA)

Azarbayejan: Kaleybar, between Baydiq and Zarneh village; Attar & Zamani 37732 (TUH)

P. salicifolia (PsaB)

Azarbayejan: Khomarloo, Zarneh village, Attar, Zamani, Raei; 37733 (TUH)

P. salicifolia (PsaC)

Ardebil: Khalkhal, Kiarta village; Khoshnevis; 38761 (TUH)

P. elaeagrifolia (Pel)

Azarbayejan: Orumieh, ca. 3 km after Bani to Surban; Attar & Zamani 44259 (TUH)

P.xtakhtadzhianii Fed. (Pta)

Azarbayejan: ca. 9 km after Darana to Varzghan; Attar & Zamani 44248 (TUH)

P.x medvedevii (Pme)

Azarbayejan: ca 18 km to Kaleybar from Makidi; Attar, Zamani, Raei and Maleki 42929
(TUH)
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Table 2. Summary of guantitative characters of micromorphological survey on the seed surface of Pyrus taxa.

Taxa Outline of cells Anticlinal wall Relief of cell Periclin Fine relief of cell wall Surface
pattern boundary al wall Sculpture
P. Sect. Pashia
P. pashia-37382 Often Straight to curved Raised Flat Smooth to + striate Areolate
isodiametric,
hexagonal
P. boissieriana- Often Curved to straight Raised Concave Smooth to + striate Avreolate-
37776 isodiametric, to Foveate
sometimes tubercul
elongated in one ate
direction
P. boissieriana- Irregular Straight Raised Flat Often striate Interwoven
37801 Ribbed
P. kandevanica- + isodiametric, +  Straight to curved Raised Flat to Smooth to striate Avreolate-
7109 elliptic to convex Foveate
polygonal
P. longipedicellata- ~ Elongated inone  Straight to curved Raised Flat Smooth Areolate-
37598 direction, tri- to Foveate
pentagonal
P. Sect. Pyrus
P. grossheimii- Often Straight to curved Raised to + flat Flat to Smooth to striate Areolate-
38308 isodiametric, convex Foveate
tetra- to
hexagonal
P. hyrcana-44234 Isodiametric, Curved + Flat - Smooth to lax micropapillate Perforate
circular
P. turcomnica- Elongated inone  Straight to curved Sunken Convex Striate to smooth Colliculate
37375 direction,
P. farsistanica- Isodiametric, Curved +Raised Concave Striate to smooth Areolate-
39705 often hexagonal to flat Foveate
P. Sect. Xeropyrenia
P. syriaca-38297 Isodiametric, Straight to curved +Raised Often Smooth to striate Areolate-
penta- or flat Foveate
hexagonal
P. syriaca-37488 Often Straight to curved +Raised Often Smooth to striate Areolate
isodiametric, flat
penta- or
hexagonal
P. syriaca-44258 Isodiametric to Often straight, Raised Often Smooth to striate to lax Areolate
elonglated in one rarely curved flat micropapillate
direction
P. syriaca-37474 Isodiametric to Straight, Raised Often Smooth to lax micropapillate Areolate
elongated inone  sometimes curved flat
direction
P. syriaca-37480 Isodiametric, Straight Raised Flat Striate to lax micropapillate Reticulate
often hexagonal
P. mazanderanica- Often Straight to curved Raised Often Smooth to striate to lax Areolate
40361 isodiametric, flat micropapillate
tetra- to
hexagonal
P. glabra-28871 Elongated in one Often straight Raised Concave Striate Areolate
direction, tetra- to flat
to hexagonal
P. Sect. Xeropyrenia
P. salicifolia-37732  Elongated in one Often straight +Raised Often Smooth to striate to lax Avreolate-
direction, tri- to flat micropapillate ribbed
pentagonal
P. salicifolia-37733 Isodiametric, Often straight Raised Often Often striate Ribbed-
often hexagonal flat Areolate
P. salicifolia-38761 + isodiametric, Often curved Raised Flat to Smooth to lax micropapillate Avreolate-
elliptic to convex Foveate
circular
P. elaeagrifolia- Isodiametric, Often curved +Raised Concave Smooth to micropapillate Foveate-
44259 often circular to flat Areolate
P.x takhtadzhianii- Isodiametric, Often curved +Flat Concave Smooth to lax micropapillate Foveate
44248 circular
P. x medvedevii- Isodiametric, Straight to curved +Raised Flat to Often smooth Areolate
42929 often penta- to concave
hexagonal
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Figure 1. Seed surface sculpture in thr studied taxa of Pyrus: (A) areolate, (B) foveate, (C) reticulate, (D) perforate, (E)
colliculate, (F) striate, (G) undulate and (H) interwoven ribbed types.
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Figure 2. Mean and standard deviation of five quantitative characters assessed in thr seeds micromorphological study
of Pyrus taxa, Seed Length (SL), Seed Width (SW), Cell Length (CL), Cell Width (CW) and Cell Wall Thickness

(CWT).
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Table 3. Analysis of variance of quantitative characters assessed in thr seed surface micromorphological study on Pyrus

taxa.
Variable Source of variation Sum of Squares df Mean Square F Significance
Between Groups 587.289 24 24.470
SL Within Groups 111.279 475 0.234 104.453 0.000
Total 698.568 499
Between Groups 438.003 24 18.250
SW Within Groups 82.375 475 0.173 105.236 0.000
Total 520.379 499
Between Groups 36823.830 25 1472.953
CL Within Groups 8910.470 494 18.037 81.661 0.000
Total 45734.300 519
Between Groups 11506.301 25 460.252
CW Within Groups 2496.695 494 5.054 91.066 0.000
Total 14002.996 519
Between Groups 3241.315 27 120.049
CWT Within Groups 672.106 532 1.263 95.024 0.000
Total 3913421 559
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Table 4. Bivariate correlation test between quantitative characters of micromorphological study on seed surface of

Pyrus taxa.
SL SW CL Cw CWT
SL 1 .586** -.109* -.193** .295%*
SW 1 .106* -.038 .269**
cL 1 T12%* .304**
cwW 1 345%*
cwT 1

No symptoms, * and **: no correlation, significant at the 0.05 level, is significant at the 0.01 level, respectively.
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seed surface of Pyrus taxa.

Table 5. Results of Principal Component Analysis (PCA) on quantitative characters of micromorphological study on

PC1 PC2 PC3 PC4 PC5 PC6 PC7
Eigenvalue 2.4633 2.3439 1.1733 0.5774 0.3342 0.0729 0.035
Proportion 0.352 0.335 0.168 0.082 0.048 0.01 0.005
Cumulative 0.352 0.687 0.854 0.937 0.985 0.995 1
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Table 6. Score of guantitative characters in Principal Component 1 (PC1) to Principal Component 4 (PC4).

Variable PC1 PC2 PC3 PC4
SW 0.498 0.38 -0.002 -0.197
SL/SW -0.452 -0.171 0.468 0.523
CWT 0.417 -0.155 0.544 0.014
CL 0.412 -0.418 -0.234 0.343
Cw 0.34 -0.517 -0.107 0.193
SL 0.292 0.397 0.498 0.26
CL/CW 0.066 0.45 -0.413 0.682
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Figure 3. PCA ordination of different taxa of Pyrus using micromorphological characters of seed (m: Section Pashia; A: Section
Pyrus; e: Section Xeropyrenia; 4: Section Argyromalon; V¥ : hybrid taxa).
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Figure 4. Dendrogram of cluster analysis of Pyrus taxa using quantitative characters of seed constructed by Complete Linkage and

Euclidian Distance.
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