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An anatomical study of Rhamnus cathartica L. and

Rhamnus pallasii Fisch. & C.A.Mey. (Rhamnaceae) in north of Iran
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Abstract. Rhamnus L. is the genus of Rhamnaceae in Iran with nearly eight species. These species are used as valuable
shrubs. This research was carried out in order to investigate the anatomical leaf. Samples from nine populations of
Rhamnus pallasii and Rhamnus cathartica were taken. Treatment specimen cover various habitats from north of Iran,
moreover herbarium samples were taken into account. The results presented two forms of epidermal cells such as
Polygonal and irregular cells in addition, waved and straight anti-clinical walls were observed in R. pallasii subsp.
pallasii and R. pallasii subsp. sintensii. Two types of stomata were demonstrated like anemositic and parasitic in two
main species. Some characters e.g. thrichome, parenchyma, collenchyma layers were determined to finding some
similarity among treatment specimen.
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Fig. 1. Forms of epidermal cells of Rhamnus pallasii and Rhamnus cathartica, (x40).

A: Abaxial, B: Adaxial, R. pallasii subsp. pallasii-1, C: Abaxial, D: Adaxial, R. pallasii subsp. pallasii-2, E: Abaxial, F: Adaxial, R. pallasii subsp. sintenisii-1, G:
Abaxial, H: Adaxial, R. pallasii subsp. sintenisii-2, I: Abaxial, R. pallasii subsp. iranica-1, J: Adaxial R. pallasii subsp. iranica-1, K: Abaxial, L: Adaxial R. pallasii
subsp. iranica-2, M: Abaxial, N: Adaxial, R. x spathulifolia, O: Abaxial, P: Adaxial, R. cathartica var. cathartica, Q: Abaxial, R: Adaxial, R. cathartica var .caucasica.
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Fig. 2. Leaf cross-section of Rhamnus pallasii and Rhamnus cathartica.

A-B: Midrib & Blade leaf R. pallasii subsp. pallasii-1, C-D: Midrib & Blade leaf R. pallasii subsp. pallasii-2, E-F: Midrib & Blade leaf R. pallasii subsp. sintenisii-1, G-
H: Midrib & Blade leaf R. pallasii subsp. sintenisii-2, 1: Midrib leaf R. pallasii subsp. iranica-1. J: Blade leaf R. pallasii subsp. iranica-1, K-L: Midrib & Blade leaf R.
pallasii subsp. iranica-2, M-N: Midrib & Blade leaf R.x spathulifolia , O-P: Midrib & Blade leaf R. cathartica var. cathartica, Q-R: Midrib & Blade leaf R. cathartica var

.caucasica. (le: lower epidermis, ue: upper epidermis, pa: parenchyma, pp: palisade parenchyma layer, sp: spongy parenchyma layer, co: collenchyma, ph: phloem, xI:
xylem, hy: hypodermis, mr: midrib, cr: crystal, tr: trichome).
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Fig. 3. Petiole cross-section of Rhamnus pallasii and Rhamnus cathartica.

A-B: Petiole R. pallasii subsp. pallasii-1, C: Petiole R. pallasii subsp. pallasii-2, D: Petiole R. pallasii subsp. sintenisii-1, E:
Petiole R. pallasii subsp. sintenisii-2, F: Petiole R. pallasii subsp. iranica-1, G: Petiole R. pallasii subsp. iranica-2, H: Petiole
R.x spathulifolia, I-J: Petiole R. cathartica var. cathartica, K-L: Petiole R.cathartica var. caucasica. (ep: epiderm, pa:
parenchyma, co: collenchyma, ph: phloem, xI: xylem, cr: crystal, tr: trichome).
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Fig. 4. Cross-section of fresh branches of Rhamnus pallasii.

A-B: Fresh branch R. pallasii subsp. pallasii-1, C-D: Fresh branch R. pallasii subsp. sintenisii-2, E-F: Fresh branch R. pallasii subsp.
iranica-1, G-H: Fresh branch R.x spathulifolia. (ep: epiderm, c:cortex, scl: sclerenchyma, co: collenchyma, ph: phloem, xI: xylem,

p:pith, cr: crystal, tr: trichome).
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