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For the first time the features of the morphological
and anatomical structure of the annual sunflower
(Helianthus annuus L.) anthodiums have been stu-
died. As a result the diagnostic features of the flo-
wers and leaves of the involucre anthodiums that
will be used in standardization of the medicinal
plant raw material have been revealed. The mac-
roscopic diagnostic features include the anthodium
with two-row, imbricated involucres; two types
of flowers — false-ligulate, sexless and bisexual tu-
bular, with 5-teeth pubescent pale yellow corolla
swollen at the base. The microscopic diagnostic
features include the types of trichomas, their lo-
cation, the shape of the epidermal cells and pu-
pillas, anomocytic type of the stoma apparatus,
the presence of the aerenchyma and schizogenous
conceptacles in the involucre leaves, the shape
and the sculpture of the pollen grains surface.
The research results can be used for identification
of the medicinal plant raw material.

Sunflower (Helianthus annuus L.) is a bristly pu-
bescent annual plant of the family Asteraceae (Astera-
ceae L.), which is one of the world’s most famous ag-
ricultural crop. The analysis of the literature indicates
the lack of systematic information concerning the study
of macro- and microscopic features of the structure of
the flowers of the annual sunflower. So, the aim of the
research is to study the characteristics of the morpho-
logical and anatomical structure of annual sunflower
anthodiums. For the first time the features of the mor-
phological and anatomical structure of the annual sun-
flower (Helianthus annuus L.) anthodiums have been
studied. As a result the diagnostic features of the flowers
and the leaves of the involucre anthodiums that will be
used in standardization of the medicinal plant raw ma-
terial have been revealed. The macroscopic diagnostic
features include the anthodium with two-row, imbricat-
ed involucres; two types of flowers — false-ligulate, sex-
less and bisexual tubular, with 5-teeth pubescent pale
yellow corolla swollen at the base. The microscopic di-
agnostic features include the types of trichomas, their
location, the shape of the epidermal cells and pupillas,
anomocytic type of the stoma apparatus, the presence
of the aerenchyma and schizogenous conceptacles in
the involucre leaves, the shape and the sculpture of the
pollen grains surface. The research results will be used
in standardization of the medicinal plant raw material.

Sunflower (Helianthus annuus L.) is a bristly pu-
bescent annual plant of the family Asteraceae (Astera-
ceae L.), which is one of the world’s most famous agri-
cultural crop [2, 3, 9].

In folk medicine, the marginal flowers and the leaves
have long been used in treating jaundice, heart disease,
bronchial spasms, flu, catarrh of the upper respiratory
tract, gastrointestinal colics, malaria. Alcohol tinctures
made of the marginal flowers and leaves are effective
in fever, malaria, neuralgia. The decoction made of the
above mentioned raw material is recommended as a
diuretic and antidiarrheal remedy [3].

The analysis of the literature indicates the lack of
systematic information concerning the study of macro-
and microscopic features of the structure of the flowers
of the annual sunflower [5, 6, 7, 8, 10, 11, 12].

The aim of the research was to study the character-
istics of the morphological and anatomical structure of
annual sunflower anthodiums.

Materials and Methods

The raw material for research were prepared in the
phase of full blossoming (June 2012) in Kharkiv region,
Kharkiv area, town Bezlyudovka. The general signs of
the flowers and leaves of the involucres were studied
with a magnifying glass with magnification x3 and with
a stereoscopic microscope «MBS-9» (magnification 3,33-
100 times); the anatomical structure of the flowers and
leaves of the involucres were analyzed in cross sections
and specimens from the surface by the established pro-
cedure [1, 4]. The study was performed using a micro-
scope «Biolam-70» and «PB-2610» with magnification
of 100, 120, 400 and 600. The data were photographed
by a Sony DSC-W510 camera. The photographs were
processed by a computer program «Photoshop CS5».

Results and Discussion

Inflorescence is a multiflorous, drooping anthodium
with the diameter of 20-40 cm. The involucre is imbricated,
distichous, has ovate, acuminate pubescent leaves. The
general bed of the anthodium is flat. The marginal flo-
wers are 4-6 cm long, false-ligulate, sexless, bright yellow,
sometimes with an underdeveloped pistil. The calyx com-
prises 2 subulate scales. In the centre of the anthodium
there are numerous bisexual tubular flowers (up to 1000)
with a five-teethed, pale yellow corolla, pubescent and
swollen at the base. There are five stamens with adnate
into a tube blackish anthers and short free stamen fila-
ments. The pistil has a lower unilocular ovary and two-
laciniated stigma.
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Fig. 1. The microscopic features of flowers of annual sunflower. A. Falseligulate flowers: 1 — the upper epidermis, 2 — the lower epidermis,
3 — the papillas. B. The tubular flowers: 4 — the external epidermis, 5 — the papillas of the external epidermis, 6 — the internal epidermis,
the papillas, 7 — of the internal epidermis, 8 — of the tip. C. The bracts: 9 — the cells of the epidermal base, 10 — the cells of epidermis from

The upper epidermis of false-ligulate flowers is com-
posed of parenchymatous, thin-walled, multiangular cells
(Fig. 1. A.1). The lower epidermis at the base of the
flower is represented with parenchymatous cells with
slightly sinuous uniformly thickened walls (Fig. 1. A.2),
closer to the top they are more elongated, wall-sided.
At the base of the flower papillary outgrowths of the
epidermis with roundish tops are well expressed (Fig. 1.
A.3). The stomas of the anomosytic type is very rare on
the upper and the lower epidermis. (Fig. 1. A.1). The
false-ligulate flowers are pubescent roughly, they are more
densely on veins and at the base of the flower. On the
both sides the degree of pubescence gradually decreas-
es from the base to the top. There are 4-6-cellular hairs
with a pointed top (Fig. 2.5), and at the base of the flower

the centre to the top; D. The involucre: 11 — the epidermis, E. Pollen: 12.

on the external epidermis there are also 2-cellular hairs
(Fig. 2.1) and 3-cellular hairs with collapsed medium
cells (Fig. 2.2).

The cells of the external epidermis of tubular flowers
are prosenchymatous, wall-sided (Fig. 1.B.4); of the in-
ternal one are parenchymal, thin-walled, with plenty of
angles (Fig. 1. B.6), those close to the veins are elon-
gated. The vessels of veins are spiral. The stomas are
absent. The epidermis on the both sides of the corolla is
densely covered with papilla outgrowths (Fig. 1. B.5),
which are covered with a folded cuticle. From inside
these outgrowths have three forms of the top: round,
capitated and extended, daedalous (they are met rarer)
(Fig. 1. B.7). Tubular flowers are densely pubescent,
with hairs often found on the outer epidermis at the
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Fig. 2. The types of trichomas of annual sunflower. Covering hairs: 1 — 2-cellular hair, 2 — 3-cellular hair, 3 — 6-cellular hair,
4 — 5-cellular hair, 5 — 6-cellular simple hair with 2-cellular base and pointed top, 6 — tuberous hair (a — a view of the cross-section,
b — a view from the surface). Glandular hairs 7 — capitated 7-cellular hair with cells that are collapsed.

base of the flower and on the top. Simple 2-3-cellu-
lar hairs with the acuminated top (Fig. 2.1), 6-cellular
simple hairs with a 2-cellular base and the acuminat-
ed top (Fig. 2.5), as well as capitated 7-cellular hairs
with pubescent cells are typical (Fig. 2.7). Closer to the
centre the pubescence is represented with rare 3-4-cell
simple hairs with the acuminated top (Fig. 2.2). At the
base the flower is richly pubescent with three types of
hairs: more often with 5-6-cellular simple hairs (three
basal cells are rounded, the top is acuminated) (Fig. 2.3);
5-cellular capitated hairs are rare (Fig. 2.7). On the both
sides there are covering 2-3-cellular hairs with the acumi-
nate top, 6-7-cellular hairs (Fig. 2.4), and 7-9-cellular capi-
tated hairs with cells, which are collapsed (Fig. 2.7).

The external and internal epidermis of bracts is present-
ed with parenchymatous, multiangular cells at the base
(Fig. 1. C.9) and prosenchymatous cells with thickened
cell walls as beads in the central and upper parts (Fig. 1.
C.10). The stomas are not observed. Pubescence is only
on the edge, and it is represented with 3-5-cell simple
hairs with the elongated top cell (Fig. 2.2).

The cells of the internal and external epidermis of
involucres are parenchymatous, multiangular with thickened

cell walls (Fig. 1.D). Pubescence is represented with
three types of trichomas: simple multicellular hairs with
three short basal cells (Fig. 2.3), long hairs, which have
short basal cells, and the upper ones that are elongated
(Fig. 2.4); simple multicellular hairs with pubescent cell
walls (Fig. 2.7). The last two types are more common on
the edge of the involucre. On the both sides, but most
often on the external one, papillous 3-cellular hairs are
existed (Fig. 2.6 (a, b)). On the cross-section of the involu-
cre leaves the cortex parenchyma is clearly visible. It is
more densely near the upper epidermis and aerenchyma,
which is adjacent to the lower epidermis. Towards the
upper epidermis there are schizogenous conceptacles of
different diameters and vascular bundles.

The column of the pistil is bare, blades are covered
with abundant elongated papillas.

The external epidermis of stamen anthers are repre-
sented with prosenchymatous thin-walled, straight walls
cells. On the surface there are simple 2-4-cellular hairs
with the acuminated top (Fig. 2.1).

The pollen grains is of a spherical shape with three
strias (Fig. D.1). The strias are short with jagged edges,
they often have invisible contours with blunt ends. The
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grains are oval, equatorially elongated. The sculpture
is thorny. The spikes with acuminated ends are located
regularly. The pollen is golden brown.

CONCLUSION

1. For the first time the features of the morphologi-
cal and anatomical structure of the annual sunflower
anthodiums have been studied.

2. The macroscopic diagnostic features include the an-
thodium with two-row, imbricated involucres; two types

of flowers — false-ligulate, sexless and bisexual tubular,
with 5-teeth pubescent pale yellow corolla swollen at
the base.

3. The microscopic diagnostic features include the
types of trichomas, their location, the shape of the epi-
dermal cells and pupillas, anomocytic type of the stoma
apparatus, the presence of the aerenchyma and schizog-
enous conceptacles in the involucre leaves, the shape
and the sculpture of the pollen grains surface.
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OINPEAEJIEHUE MAKPO- U MUKPOCKOITMYECKUX JINA-
IT'HOCTUYECKUX IMTPU3HAKOB KOP3MH I[TOJJCOJIHEYHU-
KA OJJHOJIETHEI'O

S1.C. Kuunmacosa, T.M.T'ourosa, O.0.Coxkonosa

BriepBbie n3y4eHbl 0COOEHHOCTH MOP(OIOrHISCKOTO H aHATOMH-
YECKOTO CTPOCHUSI KOP3WHOK IMOJICOTHEYHUKA ofiHONeTHero (Heli-
anthus annuus L.). YCTaHOBJICHBI OOIIEe U HHANBUAYAIbHBIE MOP-
(hororo-aHaTOMUUECKHE PU3HAKH CHIPbsl. BBISABICHBI ANATHOCTH-
YeCKHE MPU3HAKH I[BETKOB U JIICTOYKOB 0OBEPTKU KOp3UHOK. K Mak-
POCKOIMYECKUM THATHOCTHYECKUM MPU3HAKAM OTHECEHBI: KOP3MH-
Ka C JIBYXPSIHOH YepenuTyaToil 00BEepTKO; ABa THIIA [[BETKOB —
JIOXKHOSI3BIYKOBEIC OECIONbIC M TPyOUarsie 000COIbIC C MSTU3Y0-
YaThIM OITYIIEHHBIM H B3IYTHIM Y OCHOBaHHS OJICTHO-KEJITHIM BEH-
yukoM. K MUKpPOCKONMYECKUM AUarHOCTHYECKUM IPU3HAKAM OT-
HECCHBI: THITBI TPHXOM, UX PACIIOJIOKEHHE, (PopMa KIETOK SMUIEP-
MBI A COCOYKOBHIHBIX BBIPOCTOB, aHOMOIIUTHBIN THIT yCTUIHOTO
anmnapara, HaJIM4ie a3peHXUMBbl U CXU30T'€HHBIX BMECTHIIUIL B JIH-
CTOYKax 00BEpTKH, hopMa M CKYJIBITYpa MOBEPXHOCTH MbUIbIIC-
BBIX 3€peH. Pe3ynbrarsl nccienoBanuii OyayT CIIOIb30BaHbI IIPH
CTaHJApPTHU3AINH JIEKAPCTBEHHOT'O PACTUTENBHOTO CHIPBhSI.
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BU3HAYEHHS MAKPO- TA MIKPOCKOIIIYHUX JIATHO-
CTHYHHMX O3HAK KOHIMKIB COHAIIHMKA OJJHOPIYHOI'O

S1.C.Kiunmacosa, T.M.T'orrosa, O.0.CoxkonoBa

Briepiie BuBUeHi 0cOOMUBOCTI MOP(OJIOTiYHOI Ta aHATOMIYHOT Oy-
JIOBH KOIIWKIB COHSIIHUKA OfHOpiuHOTO (Helianthus annuus L.).
BcranoBneHi 3aranbHi Ta iHIUBIAyaIbHI MOP(OIOT0-aHATOMIYH1
O3HaK{ CHPOBHHU. BHUsBIEHI AiarHOCTHYHI 03HAKH KBITOK Ta JIHC-
TOYKIB OOTOPTKHU KOMIHKIB. [0 MAKPOCKOMIYHUX J[IarHOCTHYHUX
03HaK BiJHECEHO: KOUIHK 3 JBOPSIHOIO YEPETUTIACTOI0 00ropT-
KOIO; JIBa THITH KBITOK — HECIIPaBKHBOSI3MIKOBI Oe3cTaTeBi Ta JBO-
cTareBi TPyO4acTi 3 I’ ITH3yOUaCTHM OITYyIICHUM Ta 34yTHM 011
OCHOBH OJ1110-)KOBTHM BiHOYKOM. [0 MIKpOCKOIIYHUX IiarHOCTHY-
HHX O3HAK BiJHECEHO: THITH TPUXOM, IX po3TallyBaHHs, Gopma Kiti-
THH CHiJIEPMH Ta COCOYKOIOIOHIX BUPOCTIB, aHOMOITUTHUI THIT
MIPOIMXOBOTO AIIapaTy; HasIBHICTh aePEHXIMHU Ta CXU30TEHHUX BMi-
CTHII y JILCTKAaX OOrOpTKH; opMa Ta CKYJIBITYpa HOBEPXHi MUJI-
KOBHX 3epeH. Pe3ynbrar 10CiiKeHb OyIyTh BUKOPUCTaHI TIPH
CTaHJapTH3AL1 JIIKApChKOT POCTMHHOI CHPOBHUHH.



