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A morphological, anatomical and molecular study of two varieties of
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Abstract. Tamarix is the largest genus in the family Tamaricaceae with about 73 species. T. tetragyna var. meyeri and T.
tetragyna var. deserti were previously reported from Iran. Due to the presence of overlapping features in the previously designed
identification keys for the separation of these two varieties, it could be helpful to use other characters and character states derived
from other sources, such as anatomical and molecular studies, in addition to find more effective morphological features for the
separation of the two varieties. Therefore, the present study aimed to differentiate these two presumed varieties by multiple
approaches using morphological, anatomical and molecular data. For morphological study, 6 quantitative and qualitative
characters were examined in 12 samples of the two varieties. ANOVA analysis showed a significant difference between the
studied characters. For anatomical study, 10 traits were examined in 4 samples of the two varieties, which also showed a
significant difference. AMOVA analysis based on molecular studies using Scot marker showed a significant difference between
the two varieties. The PCA biplot show the most variable traits in morphological and anatomical studies. For varieties
delimitation, different clustering methods were drawn in all three studies. The results of this study showed that the use of
appropriate diagnostic traits in morphological and anatomical studies as well as the use of molecular markers can be effective in
showing the separated boundaries of the two varieties studied.
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Table 1. Morphological characters studied in 7. tetragyna.

Character State (code)
Number of petals 4(1),5(2)
Number of sepals 4(1),5(2)

Number of stamen rows

One row (1),two rows(2)

Outer sepal

Triangular(1),concave(2)

Inner sepal

Triangular(1),concave(2)

|| w|o]—=|Z

Number of stamen

4(1),5(2),more than5(3)

T. tetragyna «s5 ol 31 5 5 5 a8l axlllas 550 2 55 Slas - Jgaor

Table 2. Stem and leaf anatomical traits studied in 7. tetragyna.

N | Character State (code)

1 Length of stem epidermis to the entire stem 0.01-0.03(1),0.04-0.06(2)

2 | Cortex to cross section of stem 0.05-0.14(1),0.15-0.26(2)

3 | Stem sclerenchyma to stem cross section 0.02-0.08(1)

4 | Number of stem vascular bundles 4.9-6.7(1),6.5-8.5(2),8.6-9.9(3),11-12(4)
5 | Type xylem Discontinuous(1),Continuous(2)

6 | Type phloem Continuous(2),Discontinuous(1)

7 | How much does the leaf surround the stem 3/4(1),2/4(2),1/4(3)

8 | Length of palisade parenchyma to the entire Leaf | 0.15-0.25(1),0.26-0.32(2),0.34-0.45(3)
9 | Number of leaf vascular bundles 5-10(1),11-15(2),16-20(3),20-25-26(4)
10 | Length of leaf epidermis to the entire Leaf 0.07-0.12(1),0.12-0.19(2)

SCOT ,SLis L PCR [Ty 4o solicel 5 y50 sbp yoglyy Bl 5 oL =¥ Jgozr
Table 3. Primers used in PCR reaction with SCoT marker.

Primer Sequence

SCoT1

5’- CAACAATGGCTACCACCA -3’

NN

SCoT2 5’- CAACAATGGCTACCACCC-3’
SCoT41 | 5- CAATGGCTACCACTGACA-3’
SCoT36 | 5'- GCAACAATGGCTACCACC-3’

anlllae 3550 o1 50 oolitw! SCOT Kilis Hles asliy —F Jgus
Table 4. SCoT marker temperature program used in the study of cultivars.

Phase Time and temperature Number of cycles
First denaturation 4minutes at 94 ° C 1
Denaturation Iminutes at 94 ° C 40
Annealing Iminutes at 51 ° C 40
Extension Iminutes at 72 ° C 40
Final extension Sminutes at 72 ° C 1
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Table 5. Results of morphological traits in T. tetragyna.

Sample Number | Number Number of | Outer sepal | Inner sepal | Number of
of petals | of sepals | stamen rows shape shape stamen
T. tetragyna 5 5 1 Concave Triangular 5
T. tetragyna 5 5 1 Concave Triangular 5
T. tetragyna 5 5 1 Concave Triangular 5
T. tetragyna 5 5 1 Triangular | Triangular 5
T. tetragyna 5 5 1 Concave Triangular 5
T. tetragyna 5 5 1 Concave Triangular 5
T. tetragyna 4 4 3 Triangular Concave 4
T. tetragyna 4 4 3 Triangular | Concave 4
T. tetragyna 4 4 3 Triangular Concave 4
T. tetragyna 4 4 3 Triangular | Concave 4
T. tetragyna 4 4 3 Triangular Concave 4
T. tetragyna 4 4 3 Triangular | Concave 4
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Figure 1. Ward dendrogram from morphological traits studied in 7. fetragyna 1: var. meyeri 2: var. deserti.
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Figure 2. UPGMA dendogram of Anatomical features studied in 7. tetragyna 1: var. meyeri 2: var. deserti.
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Table 6. Stem and leaf anatomical features studied in 7. tetragyna.

Sample length of | cortex Stem Number
stem to sclerenchyma | of stem
epidermis | cross | to stem cross | vascular
to the section section bundles
entire of
stem stem
T. tetragyna 0.03 0.18 0.08 7
T. tetragyna 0.04 0.17 0.05 6
T. tetragyna 0.009 0.06 0.01 11
T. tetragyna 0.02 0.09 0.03 9

T. tetragyna «s3 o\ 3| S 5 5 a8l s aalllas 90 v 25 Sl gl - (aslsl) # Jgu
Table 6 (Continues). Stem and leaf anatomical features studied in 7. fetragyna.
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Sample Type xylem Type phloem How length of | Number | length of
much palisade of leaf leaf

does the | parenchyma | vascular | epidermis
leaf to the bundles to the
surround | entire Leaf entire
the stem Leaf
T. tetragyna Continuous | Discontinuous Ya 0.34 18 0.12
T. tetragyna | Continuous Continuous 2/4 0.22 12 0.12
T. tetragyna | Continuous Continuous Va 0.21 10 0.10
T. tetragyna | Discontinuous | Continuous Va 0.27 26 0.14
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Figure 3. Transverse sections of the stem and leaf of T. tetragyna A and B. var. meyer. C and D. var. deserti. E:
epidermal cell, P: pith parenchyma, PH: phloem, XL: xylem, VB: vascular bundle.
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Figure 4. NJ Dendogram derived from molecular-based features of 7. tetragyna 1: var. meyeri 2: var. deserti.
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