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ABSTRACT

A study of the macro - and micromorphology of the leaf , stem and root of Amaranthus
chlorostachys willd is presented with the aim of finding the diagnostic characters of these
organs by which the plant could be easily identified both in the entire and powdered forms .

INTRODUCTION
Amaranthus chlorostachys willd, Family Amaranthaceae is a
herbaceous plant growing wild in Nile-Delta of Egypt V. Some plants of
Amaranthus species are used in folk medicine as diuretic,
antirheumatic, strengthen the liver , control haemorrhage caused by
abortion and externally used as an ointment for boils and itches @

Phytochemical study of the plant led to the isolation and
characterisation of 13 compounds ; lupeol , lupeol acetate ,

- spinasterol,
and two esters from the light petroleum extract.In addition, - «-

spinasterol glucoside and B-sitosterol glucoside from the chloroformic
extract. Quercetin and rutin also have been isolated from the ethyl
acetate extract . Column chromatography of the aqueous extract led to the

isolation and identification of two - spinasterol saponin glycosides, choline
and some other basic nitrogenous substances (%,

Nothing was reported in literature
micromorphology of the plant except few da
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A~ Macromorphology

Amaranthus chlorostac hy'». willd (}‘-lg ' l.f\) 1S a herhaceou,; I)I«'mt. With
s 3ALA%32 £33 1158 he & 4 W2 R, |
altemate , lanceolate green leaves , showing cylindrical stems which
carty numerous |, terminal dense spikes and few small axill
Y nan ) &

ary ones
including intermixed male and female flowers

- The plant measures 2103
n o hesght and flowering from July to september |

The leaves (Fig . Lb) ) are simple | petiolate |, exstipulate |, altermnate
ation . The
v acute to

At measures 3 to 10 em L,

“phyliotaxis 25 " | green and hairy with pinnately reticulate ven

lamina 18 oval - lanceolate |, with entire margin, symmetric base

subacute apex , green surface and long petiole
and 1.5t06cm B,

The petiole (Fig. LB ) 1s concs
convex on lower ane | green
Lomm D,

ive on upperside with two lateral ridges,
» hairy and measures 2 to 7 em L, and 0.5 to

The stem (Fig. LA) is erect

+ herbaceous, almost cylindrical and
monopodially branche

d. 1t is solid with hairy pink to green surface. The

internodes are § (g 12em Land 0 5 te 15 em D, the fresh stem is flexible
while the dry breaks with a short f]

acture in the outer part , fibrous in the
nner |

The root (Fig .

and rootlets Jt measures 12103
vellowish with longitude
fibrous fract ure

LO) is a fusiform tap root , bearing many lateral roots

Sem Land 0.5 to 3 cm D. Externally, it 18

- | t
nally wrinkled rough surface .The root has shor
and a vellowigh - white interior.
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1) A- Sketch of Flowering top of Amaranthus chlorostachys Willd.
C~ The roob.

B- The leaf.

2aX.SPey axilary spike; pP., petiole j I'-» root ; rt., rootlet.
t.Inf. , terminal inflorescence -

(A x0.8, B x0.8, C x0.4)

(Fig.



The leal and stem have no characteristic odour and taste while the

root has a faint characteristic odou and tasle

B- Micromarphology @

The transverse section of the leaf (Fig. 2,B) shows an isobilatery)
structure with one row of palisade cells beneath both epidermiseg
interrupted by collenchymatous cells in the midrib region. The stele of the
midrib is formed of an arc of 1 to 7 vascular bundles wilth one uppey
inverted vascular bundle in leaf , while that of the petiole , consists of ap
arc of 4 to 11 vascular bundles with vascular bundle in each ridge. Bach
vascular bundle has an arc of collenchymatous pericycle below the phloem
region .Cluster and sandy crystals of calcium oxalate are present in the

parenchymatous cells.,

The transverse section of the stem (Fig . 5, B, 6, B) is almost circular
in outline with 4 to 8 ridges . Il consists of an outer epidermis surrounding
a parenchymatous cortex with 4 to 6 rows of angular subepidermal
collenchyma in the ridges and well differentiated endodermis. The stele
exhibits anomalous secondary thickening (5); shows a complete ring of
irregular 13 to 44 vascular bundles and inner scattered two irregular
rings including 23 to 52 vascular bundles swrrounding parenchymatous
pith with a hollow core in the old stem. Sandy and few cluster crystals of
salcium oxalate are present in the parenchymatous cells .

Transverse section of the root (Fig. 8 & 9) is nearly circular in outline
showing an outer cork, a parenchymatous phelloderm showing 3
irregular outer rings of 60 to 85 vascular bundles separated by lignified
cells and inner two irregular rings of 40 to 58 vascular bundles. In the
center , there is a diarch Iry xylem surrounded by a narrow secondary
vascular tissue of an outer phloem and inner xylem , showing two wide
parenchymatous primary medullary rays .The young root ( Fig . 8,B)
shows a piliferous layer followed by a parenchymatous phelloderm, al

endodermis and a parenchymatous pericycle enclosing diarch radial
vascular bundles,
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(Fig. 3) b~ Diagram of T.S in the petiole. B~ Datuiled T.S.of the petiole
C- Upper epidermis of the peticle
C, :over the collenchyma of the rlc#w. i,
DS Lower epidermal cells of the petiole °D
02 :over the collenchyma E- Trivnomes.

C., Cuticle; C.cr., Cluster crystals of cnleium nxalate; Col.,

Collenchyma; end., endodermis; L. ep., Lower eplderais, Po, Parenchyma;F-Ce
pericyclic collenchyma; ph., Phloem; S.cr., Sundy crystel of caleium
oxalate; U.ep., Upper epidermis, xy., xylem.

Cizuv&r the parenchyma.
caver the central collencnyma.
sover the parenchyma

(All x 172 except A x44)
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The . .
mises of the lamina (Fig. 2D, & E

e epidcr 1) consist of polygonal
ith wavy beaded anticlinal walls and covered with thin smooth

Js W idermal cells of the petiole (Fj .

. The epiderma | P . (Fig. 3,C & D), the neural

Cu;i,;l]c; (Fig. 2,0, & E, ) and the stem (Fig. 5,0) are polygonal , axially

mngated with thick outer periclinal walls, straight beaded anticlinal

e,lons nd covered with thin smooth cuticle.The dimensions of the

“aidermal cells are show in table (1) .

ep

cel

stomata : Are anomocytic, present on both surfaces of the lamina ,

. the lower , few are present on the surf: f '
heing MOre on ace of petiole and the
em (Fig - 2, D & E,3,0&D,5C; &C,). Theyare oval or rounded in

outline ;measuring 12 to 25 L L and 10 to 20 puB.

Trichomes : ( Fig. 4 ,A & 7,B ) .Both covering and glandular trichomes
are present on surfaces of leaf, petiole , and stem .They are multicellular
miseriate formed of 8 to 19 cells with occasionally collapsed ones,
occasional trichomes are biseriate or multiseriate with branched base and

few collapsed cells. The glandular trichomes have unicellular heads
measuring 16 to 36 p D.The cells have thin cellulosic walls and are

covered with thin smooth cuticle . Trichomes measure 120 to 636 | L and
10to33pD.
Cartex :

The cortex of the midrib, the petiole (Fig. 2,B & 3,B) and the stem
(Fig5 B & 6 ,B) is parenchymatous with 4 to 6 rows of angular
Collenchyma in the ridges region. Sandy and cluster crystals of calcium
Oalate are present in the parenchymatous cells.

mEEmbde :

The endodermis is well differentiated as tangentially elongated cells
ontain starch granules in leaf and petiole , with pink pigments in stem
d young root .
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Tabte (1): Dimensions of the epidermal cells

of Leaf and stem (in micron)

Epidermis "L" Length "B" Breadth
Upper epidermis of 20 - 42 16 - 28
the lamina.
Lower epidermis of 24 - 42 10 - 28
the lamina.
Upper neural epidermis 32 - 56 5 - 14
Lower neural epidermis 9 - 41 7 - 20
upper epidermis of
petiole.
Over parenchyma 17 - 40 11 - 28
Over central 46 -115 5 - 17
ccllenchyma.
Over collenchyma of 28 - 97 9 - 29
. wings.
Lower epidermis of - 64 -112 8 - 22
petiole over collen-
chyma.
Lower epidermis of 20 ~ 64 14 - 42
petiole over
parenchyma.
Epidermis of stem 20 - 56 20 - 28

over parenchyma.

Over collenchyma 28 -108 5. 20
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Perigycle -

The pericycle of the vascular bundles of the midrib, petiole (Mg, 2, 13 g
3, B ) and the stem (Fig. 5, B & 6, B) are formed of moderately thick .
walled collenchymatous cells.

Vascular tissoe -

The vascular bundles of the leaf (Fig. 2,B) young stem , (Fig. 5 ,B) and
young root (Fig . 8, B) consist of cellulosic phloem of thin - walleq
elements, xylem formed of lignified spiral, annular, pitted and reticulate
vessels 8to 53 u D, and thin walled cellulosic parenchyma . In old stem
(Fig. 6,B) and old root (Fig. 9) , the phloem is formed of moderatelly thick -
walled cellulosic elements , the cambium is indistinct, and the xylem ig
wholly lignified. It consists of wood fibres, vessels, few tracheids,
tracheidal vessels and wood parenchyma, wood fibres (Fig. T,A) have thick
lignified pitted walls, wide lumen and acute to blunt or forked apices.

Vessels ( Fig. 7, A ) are annular, pitted or reticulate. Tracheids and
tracheidal vessels ( Fig. 7, A ) are few with numerous bordered pits. Wood
parenchyma (Fig. 7, A) is diffused, formed of polygonal, axially elongated
cells with moderatly thick pitted , lignified walls. The medullary rays
(Fig. 7, A) are uniseriate being cellulosic in the phloem and lignified in
the xylem. In the root, the outer rings of vascular bundles are embedded

in a layer of thick wall , lignified pitted cells.The dimensions of vascular
tissue are shown in table (2).

Table (2) : Dimensions of Vazcular Tissue in Microns

The element " L" Length "D" Diameter
1. Wood fibre 188- 352 8-37

2. Vessel 35-69
3. Tracheidal vessel 85- 205 11-25
4. Tracheids 80- 240 8-24

5. Wood parenchyma o6 - 200 8-41

6. Medullary rays 93- 187 22 - 46
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(rig. 6) A= Dingram of T,8. in old mtem, D= Datallad of T.8, in old atem.
8‘ :In the outer part 82 :In the inner vascular bundle

Col., Collenchyma; en., endodermis., ep., epidermias; P., parenchyma;
P.C., Pericyclic collenchyma; Ph., Phloem; w.l., Wood fibre; W.P., Wood
parenchyma; Xylem vessels; Xy., Xylem.

(All x212, except A x28)
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pith :'1'!1«‘ pith s parenchymatous in young stem showin

g a hollow core in
m and contain sandy crystals of ¢

Jd ste alcium oxalate .
x?‘dj o It is present in the root ( Fig. 8, B& 9 ) |
'wd!:;c cork : is formed of 4 to 6 rows of polygonal radially

arTanged cells
1 suberised walls: they measure 29 to 81y Land 23 to 52,
with 8

H.

The phelloderm : (Fig. 8B & 9) is wide , formed of parenchymatous
«lls containing simple or / and compound starch granules and sandy
crystals of calcium oxalate. Successive irregular rings of separate
vascular bundles being formed in phelloderm with
lignification in the region of outer 3 rings.
Mesophyll :
The mesophyll (Fig. 2,C) is isobilateral with one row of columnar palisade
cells , below each epidermis , and measure 6 to 29 y in length and 2 to 8 jt in

subsequent

diameter. The spongy tissue is narrow formed of loose chlorenchma, but
around the veins there is a sheath of cubical clubshaped parenchymatous
cell, measuring 10 to 26 g in length and 5 to 28 i in breadth. Some
mesophyll cells contain sandy or cluster cr_vstals‘ of calcium oxalate 20 to 56
#D and starch granules.

Table (3): The nomerical values of the leaf

Items value

1- Stomatal index:
L.Epidermis . 28 - 30
U.Epidermis 15-17
2- Vein - islet number g-11
3- Veinlet termination No. 2- 3

4- Palisade ratio :
U. palisade g-11
L. palisade 11-13
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(Fig. 7) A- Isolated elements of stem B- Trichomes of stem .
M.r., Medullary ray; p., parenchyma contain sandy crystal of

calecium oxalate and starch; t., tracheid;t.v., tracheidal vessel;
V., Vessel; W.f., Wood fibre; W.P ., Wood parenchyma.

(A x252, Bx 184)
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Fig. 8) A
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Al Diagram of T.S. of young root
Bl 5§te9§ of anomalous secondry thickening of root
c - etailed T.S. of young root
Isolated elements of the root
Co ?k" Cork; L.P.,Lignified phelloderm; P., parenchymatous cells
Dtain Sandy crystals of calcium oxalate; p d., phelloderm; ph.,

ihloem; V., Vessels; V.b., Vascular bundle; 1 ry.xy., primary xylem;
Y-y Xylem,

(Al x36, AI'AS x16, B x224, c x224)
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(Fig. 9) Detailed transverse section of old root. (All x 216)
A - In the outer part. B - In the median vascular bundle.

C - In the central vascular bundle.
Ck., Cork; Pd., Phelloderm; Ph., Phloem; S.cr., Sandy crystals ©

calcum oxalate; St.g., Starch granules; W.f., Wood fibre; W.p., Wood
parenchyma; Xy., Xylem; Xy. V., Xylem vessel.
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CONCLUSION

It of this study the following diagnostic features were foung-

Asaresu & 4
¢ is an annual herb attaining 3 m

| - in height |, w;j
. plan . : 1n » With alternat
;- Th " and cylindrical stem which carry terminal spikes. )

Jeave ) .
hairy, petiolate, ovate,

% Leaf is green,
acute apex -

5. Root is fusiform , tap with many lateral rootlets.

;- The leaf is iso-bilateral and the midrib with an arc of 1 to 7 collateral v.bs
and an inverted v.b. g

lanceolate with entire margins and

s. The epidermal cells of the leaf and stem are polygonal with straight or

wavy occasionally beaded anticlinal walls, covered with thin smooth
cuticle and showing anomocytic stomata.

6- Numerous non-glandular trichomes are present on epidermis of leaf and

stembing multicellular uniseriate ends with a long terminal cell
covered with thin smooth cuticle. Glandular trichomes have

multicellular umiseriate, biseriate and multiseriate branched stalk and
unjcellular head.

I- Pericycle is collenchymatous.
8' .
;}}e vaﬁcular tissue of the stem and root exhibit anomalous secondry
ickening showing wide irregular rings of v.bs.

S w .
‘ood fibres are lignified and pitted, vessels showing spiral, annular,
Pitted and reticulate thickening.
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