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Abstract

The objective of this research was to compare the anatomy of selected plant stems from different families.
The specimens were 23 collected plant stems (3-4 species per each family) from 7 families (Amaranthaceae,
Asteraceae, Cucurbitaceae, Euphorbiaceae, Leguminosae-Papilionoideae, Lamiaceae, and Piperaceae). The
specimens were subjected to paraffin-based tissue preparation in preparation of permanent slides displaying
cross-sections of stem tissue suitable for the study of arrangement of permanent tissues and vascular tissues in
different plant stems using light microscopy. The results showed that sclerenchyma tissue arrangements were
different in plants of different families, for example, in Asteraceae, the sclerenchyma forms clusters adjacent to
the phloem structure. The sclerenchyma of Cucurbitaceae plants is circumferentially arranged in the cortex. In
Piperaceae, the sclerenchyma is organized as a continuous band around the pit. The arrangement of the vascular
tissues is also different in various families, for example, the vascular bundle spreads around the stem in the
Asteraceae family. The vascular bundle penetrates into the pit of the Amaranthaceae and Piperaceae plants.
While plants of the Cucurbitaceae family contain two groups of phloem (bicollateral bundle). Sclerenchyma and
vascular organization, which are conserved in plants of the same family and distinctive from that of other families,
can be exploited in identification and classification of the unknown plants. The unique tissue structures in the stem

of plants from different family could also be fruitful for species identification, teaching and taxonomic studies

Keywords : anatomy ; permanent tissue ; stem tissue ; sclerenchyma tissue ; vascular tissue system
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Table 1 Plant specimens used in the study

Scientific name*

Common name

Family name*

1. Alternanthera paronichyoides St. Hil. Sessile joyweed AMARANTHACEAE

2. Amaranthus viridis Linn. Green amaranth AMARANTHACEAE

3. Celosia argentea L. Cocks comb AMARANTHACEAE

4. Helianthus annuus L. Sunflower ASTERACEAE

5. Synedrella nodiflora (L.) Gaertn. Cinderella Weed ASTERACEAE

6. Tridax procumbens L. Tridax daisy ASTERACEAE

7. Vernonia cinerea (L.) Less. Little iron weed ASTERACEAE

8. Coccinia grandis (L.) Voigt Ivy gourd CUCURBITACEAE

9. Cucurbita moschata Duchesne Pumpkin CUCURBITACEAE

10  Momordica charantia L. Bitter cucumber CUCURBITACEAE

11 Euphorbia heterophylla L. Painted spurge EUPHORBIACEAE

12 Euphorbia hirta L. Garden spurge EUPHORBIACEAE

13 Phyllanthus amarus Schum. & Thonn. Egg woman EUPHORBIACEAE

14 Afgekia mahidoliae B.L. Burtt & Chermsir. Kan phai Mahidol FABACEAE (LEGUMINOSAE-PAPILIONOIDEAE)
15 Clitoria ternatea Linn. Butterfly pea FABACEAE (LEGUMINOSAE-PAPILIONOIDEAE)
16 Vigna sinensis (L.) Savi ex Hassk. Yard long bean FABACEAE (LEGUMINOSAE-PAPILIONOIDEAE)
17 Ocimum americanum L. Hoary basil LAMIACEAE

18  Ocimum basilicum L. Sweet basil LAMIACEAE

19 Ocimum tenuiflorum L. Holy basil LAMIACEAE

20  Mentha cordifolia Opiz ex Fresen Kitchen mint LAMIACEAE

21 Piper betle L. Betel vine PIPERACEAE

22 Piper nigrum L. Black pepper PIPERACEAE

23 Piper sarmentosum Roxb. Wildbetal leafbush PIPERACEAE

* BGO Plant Databased, The Botanical Garden Organization
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Figure 1 Stem tissue of plants in the family Amaranthaceae; (A) Alternanthera paronichyoides St. Hil., (B)
Amaranthus viridis Linn., and (C) Celosia argentea L. Co = Collenchyma, Ep = Epidermis, Pa =

Parenchyma, Ph = Phloem, Sc = Sclerenchyma, Xy = Xylem
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Figure 2 Stem tissue of plants in the family Asteraceae; (A) Helianthus annuus L., (B) Synedrella nodiflora (L.)
Gaertn., (C) Tridax procumbens L., and (D) Vernonia cinerea (L.) Less. Ch = Chlorenchyma, Co =

Collenchyma, Ep = Epidermis, Pa = Parenchyma, Ph = Phloem, Sc = Sclerenchyma, Xy = Xylem
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Figure 3 Stem tissue of plants in the family Cucurbitaceae; (A) Coccinia grandis (L.) Voigt, (B) Cucurbita
moschata Duchesne, and (C) Momordica charantia L. Co = Collenchyma, Ep = Epidermis, Pa =

Parenchyma, Ph = Phloem, Sc = Sclerenchyma, Xy = Xylem

667



MeEnsINeNAIAnTYIN TN 28 (RUUN 1) NTIAN — NEEU W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.1) January — April 2023 UNAINIE

299AEINNI91 (EUPHORBIACEAE)

Y 1%
A o a o A o a

A TuaeAananien (Figure 4) Hillaitiaduiia (epidermis) senausaisagauaangAmaandnia Beueduiman

P2

.

a

TilefeduficliiletianaatadAnn (collenchyma) ludumasinnd (cortex) Usznaumasiilatfianiisaann
(parenchyma) Liaasglsnananamasy Aavisanuaiialurdanswnmissunilaitianeaasslsznausoaina sy
(phloem) wAmdan (cambium) wazlmdu (xylem) AanwoizFeasiadutesauansu ldn (xylem) Hiraaviaaiass
| A o a a o 2 o Y @ o & A o A = ;oA
e lngy Feaduin lunueiad lna dainaaissAnunsnsaagasinliiuaneuzilatiavieadasGessia e
o o a v . & A a P - ' ' Y = | =
2sauasiu UEldl (pith) Wuillsdantssdnilszneusaaimaaglinsdaudnanas wisegiiraaamasuauin

1 o fldl 1 % nﬂ’l dl o a = =3 n‘d‘ a °o v A 1
EANAINNL mmmqlnmxummLﬂ@mmmmmm@ﬂ mmwmmmnmammummmslmy

Ph

Xy

Pa

Pa

100 ym
—_—

Figure 4  Stem tissue of plants in the family Euphorbiaceae; (A) Euphorbia heterophylla L., (B) Euphorbia hirta L.,
and (C) Phyllanthus amarus Schum. & Thonn. Co = Collenchyma, Ep = Epidermis, Pa = Parenchyma,

Ph = Phloem, Sc = Sclerenchyma, Xy = Xylem
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Figure 5 Stem tissue of plants in the family Fabaceae / Leguminosae-Papilionoideae; (A) Afgekia mahidoliae B.L.
Burtt & Chermsir., (B) Clitoria ternatea Linn., and (C) Vigna sinensis (L.) Savi ex Hassk. Co = Collenchyma,

Ep = Epidermis, Pa = Parenchyma, Ph = Phloem, Sc = Sclerenchyma, Xy = Xylem
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Figure 6  Stem tissue of plants in the family Lamiaceae; (A) Ocimum americanum L., (B) Ocimum basilicum L.,
(C) Ocimum tenuiflorum L., and (D) Mentha cordifolia Opiz ex Fresen Co = Collenchyma, Ep =

Epidermis, Pa = Parenchyma, Ph = Phloem, Sc = Sclerenchyma, Xy = Xylem
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Figure 7 Stem tissue of plants in the family Piperaceae; (A) Piper betle L., (B) Piper nigrum L., and (C) Piper

sarmentosum Roxb. Co = Collenchyma, Ep = Epidermis, Pa = Parenchyma, Ph = Phloem, Sc =

Sclerenchyma, Xy = Xylem
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Table 2 The cross-section revealed a microscopic organization of sclerenchyma and tissues of vascular bundles

in plants from different families

Plant Families
Uy
<
1%}
o
z
1| =
L L
oS < < 8 %
O w L oo
Z L Q O 1 [m] L
- I I - = -
= O = m < > < L
Z b 2 & w 5| & <
sl 5|12 |¢z2|=z2 |8
< o O = L = = ]
= 7 =2 ) 2z = e
Organization of stem tissues in plants < < O m oA 3 o
1. The groups of sclerenchyma cells are connected to the phloem. v v
(some
species)
2. The sclerenchyma connected to the phloem consists of a large v
number of cells arranged in a circular loop around the stem.
3. The sclerenchyma inserted between the vascular tissues in a row v v v v
shows the appearance of continuous vascular tissues that form a
circular loop around the stem
4. The sclerenchyma is arranged in a circular loop by inserting it in v
the cortex.
5. The sclerenchyma is arranged in a continuous loop surrounding v
the pith.
6. The vascular tissue bundles are arranged in a circle around the v v v
stem.
7. The vascular tissue bundles are scattered in the pith. v v
8. The vascular tissue bundles are arranged in groups, each v
consisting of a group of xylem flanked by two groups of phloem.
9. The vascular tissue system is arranged in a circle around the v v v
stem. The xylem consists of large vascular ducts arranged in
radial rows.
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