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Abstract: The study was focused on pollination of Hibiscus rosa-sinensis L. The study area is situated at Therkkumedu, Salem district.
The study initiated from May 2016 to February 2017. Flowering initiation, fruit set, fruit intiation and maturation of fruits, seed
production and germination was observed from september 2016 to February 2017. Natural pollination of Hibiscus rosa-sinensis L.
resulted 0% fruit set, because there are no any pollinators or insect visitors. In controlled pollination treatments one type of pollination
were examined. That is cross pollination, resulted better results and moreover it confirms the pollination take place by hand pollination.
This method is give 100% result Hibiscus rosa-sinensis L.Naturally the pollination and fruit set is very rare in Hibiscus rosa-sinensis
L.Artificial cross-pollination was followed in two different character of Hibiscus rosa-sinensis L. mother plants. Both are Red colour
with contrast flower character. The result positive in one type of mother plant, result negative in another type of mother plant. Because
the flower character is entirely different.
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1. Introduction
Pollination is the result of pollen being transferred from the
anther (male part) to the stigma (female part) of another
flower. 5 types of pollination is commonly occurring in
plants. They are Self-pollination, Cross-pollination,
Artificial pollination, Hand pollination and Bud pollination.
In this study focused on artificial pollination and cross
pollination.
In plants such as hemp and willow, where the flowers are
unisexual, cross-pollination becomes obligatory. Pollen is
transferred from one plant to another, the process is called
cross-pollination.Landing of pollen on stigma is no
guarantee for seed-set. Failure of fertilization after selfpollination in self-sterile plants may also be due to the
inability of the pollen to germinate on its own stigma. All
those plants which pollen from a flower is incapable of
bringing about fertilization in the same flower are said to be
self-sterile or self-incompatible (BhojwaniS.S,Bhatmagar
S.P.2004). The family Malvaceae is in the major group
Angiosperms (Flowering plants).The family malvaceae
otherwise known as Mallow or cotton family. This family
consists of about 243 genera and at least 4,225 species of
herbs, shrubs, and trees. The members of this family are
cosmopolitan in their distribution. They are specially found
in tropical regions of the world. Several species of this
family have been reported from our country H. rosasinensis
is a large ornamental shrub with beautiful red flowers. A
number of species are economically important, including
cotton
(various
Gossypium
species),
cacao
(Theobromacacao), linden (Tilia species), durian (Durio
species), Hibiscus, and okra (Abelmoschusesculentus).
(Paul E. Berry). Habit- herbs, shrubs or trees.Root Tap and
branched.The stem is erect,herbaceous or woody,
branched,cylindrical, solid usually with stellate hairs
withmucilage sacs occur.The leaves are alternate,hairy,
palmate and lobed or divided. The calyx is composed of
five sepals, gamosepalous, sepals are united to each
other.Five petals, polypetalous but the petals are inferior

and coloured Mucilage sacs are also found. The
inflorescence is of cymose type, very rarely racemose,
solitary, axillary, terminal, or compound cyme. The flowers
are usually pedicellate, bracteolate, actinomorphic regular,
hermaphrodite, complete, hypogynous and pentamerous,
large and composed of five separate petals. The stamens
and style form a long tube protruding from the centre of the
flower, and the stigma at the end of the tube is divided.
Stamens are found arranged on a stamina tube. The stamens
are monadelphous. The filaments are short and the anthers
are monothecous , i.e., onecelled and dorsifixed. The
anthers dehisce transversely.
The stamens are derived from profuse branching of five
antipetalous stamens. The outer whorl has been lost, but
however, represented in Hibiscus by five staminodes.
Gynoecium consists of 5 to indefinite carpels
(polycarpellary), syncarpous. The ovary is superior ovules.
The placentation is axile. The styles are united but the
stigmas are free. The styles passes through the stamina tube.
The number of stigmas is as much as the number of
carpels.The fruit is loculicidal capsule or schizocarp. It
splits into a large number of mericarps. The number of
mericarps is equal to the number of carpels. The seeds are
usually buried in a hairy covering formed from the testa.
The reniform or ovoid in shape. The embryo possesses
large much folded cotyledons. The endosperm is
scanty.Pollination Entomopfilous(Sambamurty et al., 2005).

2. Materials and Methods
Study Area
The study area is Therkkumedu village, located in
sangakiritaluk, salem district was selected.
Description of Hibiscus Rosa-Sinensis L.
Habit: Ornamental perennial shrub. Root: Tap, branched.
Stem: Erect, woody, branched, cylindrical, glabrous and
solid. Leaf: Simple, alternate, petiolate, stipulate, ovate,
serrate, glabrous, apex acuminate, multicostate reticulate
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venation. Inflorescence: Cymose, solitary axillary. Flower:
Pedicellate, hermaphrodite, large, showy, pentamerous,
actinomorphic, complete, hypogynous. Epicalyx:5-7
bracteoles constitute epicalyx below calyx. Calyx: Five
sepals, gamosepalous, green, inferior, valvate aestivation.
Corolla: Five petals, polypetalous, slightly united below,
adnate to the stamina tube, inferior twisted aestivation.
Androecium: Stamens indefinite, monadelphous, stamens
from a stamina tube round the style, epipetalous, anthers
monothecous, reniform, basifixed. Gynoecium: Five
carpels (pentacarpellay), syncarpous ovary superior,
pentalocular, axile placentation, style long and passes
through the stamina tube ending in five distinct rounded
stigmas. Fruit: Capsule, Dry dehiscent fruits, the fruit wall
shrink and splits up exposing the seed they ripen. Seed:
Seeds contain hard seed coat with black in colour.
Pollination
Pollination is commonly defined as the process of pollen
transfer from anther to the stigma.There are many types like
Self-pollination, Cross -pollination, Artificial pollination,
Hand pollination.
Cross Pollination
Pollen is transferred from one plant to another, the process
is called cross-pollination.Landing of pollen on stigma is no
guarantee for seed-set. Failure of fertilization after selfpollination in self-sterile plants may also be due to the
inability of the pollen to germinate on its own stigma. All
those plants which pollen from a flower is incapable of
bringing about fertilization in the same flower are said to be
self-sterile or self-incompatible (BhojwaniS.S,Bhatmagar
S.P.2004).Reasons for cross pollination in a Hibiscus rosasinensis L. flower , if both the sex organs mature at the
same time, the pollination is prevented by the arrangement
of the sex organs at different heights. (G.N.Kulkarni.,2002).

Methods of breaking dormancy
1) Use of solvents like hot water or cool water, organic
solvent ect.
2) Impaction of the seed.
3) Scarification
4) Acid scarification
5) Extreme cold temperature(-5 to-10)
6) Heat treatment
7) Light treatment
8) Application of growth regulators such as Gibberellic
acid, Ethylene, Cytokinin etc.
Hibiscus rosa-sinensis L. seed dormancy was broken by
cold and hot water treatment, scarification, acid
scarification, extreme cold temperature, use of chemicals.
Cold and hot water treatment: Hibiscus rosa-sinensis L.
seeds was soaked in cold or hot water for few hours. After
few hours remove the seed coat carefully. Then showed the
seeds in the field. Within 5-10 days the seeds will be
germinate into a new Hibiscus rosa-sinensis L. plant.
Scarification: 2-5 Hibiscus rosa-sinensis L. seeds was put
in Pestle and add small amount of sand soil and graind
lightly with the help of mortar. Then showed the seed. After
one week seed will be germinated. Because, water is
penetrate in to the embryo through the scratches. Acid
scarification: Acid scarification has the same effect as
rupturing the pericarp. The treatment is found effective in
removing the dormancy in Hibiscus rosa-sinensisL..
concentrated sulphuric acid scarification for three minutes
gave highest germination in Hibiscus rosa-sinensis L.
seeds. Extreme cold temperature: The dormant seeds are
subjected to 5-10̊C for 5-30 days. Hibiscus rosasinensisL.,pre –chilling was found best for breaking
dormancy. Use of chemical:Acetone can be used for
breaking the dormancy in Hibiscus rosa-sinensisL. seeds.

3. Result and Discussion
Hand Pollination
Pollination were recorded by using mature flowers were
noted for the timing of fruit formation and fruit dehiscence.
Flowers were observed carefully during the life of single
flowers in both selected plant.Inflorescence is selected at
random from normal flower character of Hibiscus rosasinensis L.(Red) plants. At the same way another red colour
mother plant was selected with contrast flower character.
These were followed daily. After dehiscence of anther, the
pollen grains are just transfer from white flower to stigma
of red flower(mother plant) by the hand. After transfer of
pollen grains, flowers were watch daily and observed
carefully in both plant. Pollen load was observed by number
of pollen grains deposited on the stigma after pollination.
To determine the number of pollen grains on the stigma
receptive stigmas were randomly chosen and removed from
the flowers that had just undergone pollination efficiency
was observed in both plants. Hibiscus rosa-sinensis L.
stigmas receive an approximately 20-25 pollen grains in 24
hour.(Alexander 1987) Some pollen grains are deposited on
the sticky surface of each stigma and each compatible
pollen grain sends a tube through the style to the ovule to
complete fertilization. Within three days of fertilization,
petals drop and the pistil begins to elongate to form a pod as
the seeds develop inside.

Pollination
The transfer of pollen from the anther to the stigma is
known as pollination. Pollination of the selected plants
Hibiscus rosa-sinensis L.(Red colour) was studied from
May 2016-February 2017.Pollination is the process by
which pollen is transferred to the female reproductive
organs of a plant, thereby enabling fertilization to take
place. Like all living organisms, seed plants have a single
major goal: to pass their genetic information on to the next
generation. The reproductive unit is the seed, and
pollination is an essential step in the production of seeds in
Hibiscus rosa-sinensis L.( Plant Reproduction:837-850).
Pollination to be successful, a pollen grain produced by
the anther, the male part of a red flower of Hibiscus rosasinensis L., must be transferred to a stigma of another
flower in a same plant. In Hibiscus rosa-sinensis L, after
the pollen grain has landed on the stigma, it creates a pollen
tube which grows down the style until it reaches the ovary.
Sperm cells from the pollen grain then move along the
pollen tube, enter the egg cell through the micropyle and
fertilise it, resulting in the production of a seed.A successful
pollen grain (gametophyte) containing the male gametes is
transported to the stigma, where it germinates and its pollen
tube grows down the style to the ovary. Its two gametes
travel down the tube to where the gametophyte(s)
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containing the female gametes are held within the carpel.
One nucleus fuses with the polar bodies to produce the
endosperm tissues, and the other with the ovule to produce
the embryo Hence the term: "double fertilization".(Fritsch,
Felix Eugene; Salisbury, Edward James 1920).Natural
pollination of Hibiscus rosa-sinensis L. resulted 0% fruit
set, because there is no any pollinators or insect visitors. In
controlled pollination treatments one type of pollination
were examined.That is cross pollination Xenogamy,
resulted better results and moreover it confirms the
pollination take place by hand pollination.
Fruits & Seeds:
Fruiting commences from May(2016)continues up to end of
Febraury It is technically, a schizocarp and carcerulus, disc
shaped with persistent calyx which turn brown on ripening.
Fruits mature in 20-25 days.The fruit is divided into 5
sections the mericarps each containing a black seed. The
seeds are kidney shaped,flattened, and notched on one side.
The mericarps are released from the cup like structure
formed by calyx. They disperse in air due to the movement
of plant with air currents but do not travel much distance
from the plant. The mericarps release seeds after decaying.
(AlpnaJohri& R. K. Raghuvanshi.,2014).

2)
3)
4)
5)
6)
7)
8)

Impaction of the seed.
Scarification
Acid scarification
Extreme cold temperature(5 to 10)
Heat treatment
Light treatment
Application of chemical and growth regulators such as
Gibberellic acid, Ethylene, Cytokinin etc.

In Hibiscus rosa-sinensis L. seed dormancy was broken by
first cold water, sulphuric acid, Acetone, hot water, soil
scarification, extreme cold temperature.
Seed Germination
Seed germination is the resumption of the embryo that
results in the rupture of the seed coat and the emergence of
the young plant. When a viable seed absorbs water under
favourable environment, respiration, protein synthesis and
other metabolic activities begin, and lead to embryo
emergence after some time; such a seed is called
germinated.In Hibiscus rosa-sinensis L. hypogeal
germination is taking place. Because the cotyledons or
comparable storage organs do not emerge above the soils
surface; only the plumule emerges above the ground. This
is because in this type of germination the epicotyls, and not
the hypocotyls, undergoes rapid elongation.

Breaking Dormancy
1) Use of solvents like hot water or cool water, organic
solvent ect.
Plate-1: Habit

Inflorescence
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Plate-2

Pollinated flowers are covered

Plate-3
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Plate 4
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Plate 5: Seed dormancy broken test
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Plate 6: Seed dormancy broken test results
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4. Summary and Conclusion
The study was focused on pollination of Hibiscus rosasinensis L. The study area is situated at Therkkumedu,
Salem district. The study initiated from May 2016 to
February 2017. The flowering period of Hibiscusrosasinensis L. ranges from January to December. The time of
flower anthesis seems to be temperature and light
dependent. The flowers are protandrous and anther
dehiscence takes place just prior to flower opening but this
protandrous condition is not so pronounced. Though the
upper anthers mature first and till the maturation of all
anthers stigmas also become mature. The flower life time is
one day.
Flowering initiation, fruit set, fruit intiation and maturation
of fruits, seed production and germination was observerd
from September 2016 to February 2017. Flowers life span
approximately one day, after which the corolla string
together with style and stamens. The flower of Hibiscus
rosa-sinensis L. were receptive for one day. The flower
opening starts between 6.30 am to 7.30 am., however the
anther dehiscence at the time of anthesis.Natural pollination
of Hibiscus rosa-sinensis L. resulted 0% fruit set, because
there is no any pollinators or insect visitors. In controlled
pollination treatments one type of pollination were
examined. That is cross pollination, resulted better results
and moreover it confirms the pollination take place by hand
pollination. This method is give 100% result Hibiscus rosasinensis L. In same species of Hibiscus rosa-sinensis L.
cross pollination is failed. When cross pollination fails, the
stigma bend down ward.Structure of pollen (male
reproductive part) and Structure of ovule (female
reproductive part) was observed. Pollination to be
successful, a pollen grain produced by the anther, the male
part of a red flower of Hibiscus rosa-sinensis L. , must be
transferred to a stigma of red colour Hibiscus rosa-sinensis
L. the female part of the flower. In Hibiscus rosa-sinensis
L. after the pollen grain has landed on the stigma, it creates
a pollen tube which grows down the style until it reaches
the ovary. Sperm cells from the pollen grain then move
along the pollen tube, enter the egg cell through
the micropyle and fertilise it, resulting in the production of
a seed.In artificial cross-pollination experiments
successfully100% of fruit set and seed set was observed.
Fruit formation, fruit dehiscence and seed dispersal was
observed. And also observed seed dormancy. Gave methods
of breaking dormancy and observe seed germination in
both cup and field. Naturally the pollination and fruit set is
very rare in Hibiscus rosa-sinensis L.
Artificial cross-pollination was followed in two different
character of Hibiscus rosa-sinensis L. mother plants. Both
are Red colour with contrast flower character. The result
positive in one type of mother plant, result negative in
another type of mother plant. Because the flower character
is entirely different.So the positive pollination is based on
the flower character and Environmental impacts like Loss
of pollinators, also has been noticed in recent years.
Possible explanations for pollinator decline include habitat
destruction, pesticide, parasitism/diseases, climate
change and others, and many researchers believe it is the
synergistic effects of these factors which are ultimately

detrimental to pollinator populations.Pollination studies on
Hibiscus rosa-sinensis L. is a new report. So the pollination
is 50 % possible in Hibiscus rosa-sinensis L.

References
[1] Alexis Debut, Sara
Guerra,Kleber Andrade.
Morphology of Hibiscus rosa-sinensis pollen grains
from bud to senescence stage as criterion for
taxonomy.Publications on Research Gate,2013.
[2] Alpna Johri & R. K. Raghuvanshi.,2014. Floral biology,
Pollination and Breeding system in Alcea rosea (L.)
syn.Althaea chinensis Wall. (Malvaceae)., The
International Journal of Plant Reproductive Biology
6(2) pp. 139-144.
[3] Alexander,M.P.1987.A Method for staining pollen tubes
in pistil. Stain Tech.62 (2): 107-112.
[4] Alverson et al, Phylogeny of the Core Malvales:
Evidence from ndhF Sequence Data, American Journal
of Botany 86(10): 1474–1486 (1999) .
[5] Anil Kumar and Ashatha Singh Pharmacy College,
Itaura, Chandeshwar, Azamgarh, Uttar Pradesh, India.
[6] Bhojwani
S.S,Bhatmagar
S.P.Embryology
of
Angiosperms.VIKAS
bublishing
house
P.V.T.Ltd,2004;108-125.
[7] Baum et al, Phylogenetic Relationships of Malvatheca
(Bombacoideae and Malvoideae; Malvaceae sensu lato)
as Inferred From Plastid DNA Sequences, American
Journal of Botany 91(11): 1863–1871 (2004).
[8] Cheng-jiangruan.,2010.Review and advances in style
curvature for the Malvaceae., International Journal of
Plant Developmental Biology., 98-109.
[9] Gamble J.S. Flora of the presidency of Madras, Vol.I86.
[10] Hemendra Gautam, Jatin jaiswal. Phytochemical
Analysis of Leaves of Hibiscus rosa-sinensis. Research
Journal
of
Pharmacognasy
and
Phytochemistry,2013;5(4): 182-184.
[11] International Journal of Research in Pharmaceutical and
Biomedical Sciences ISSN: 2229-3701, 2012; Vol. 3
(2)535,36,37,38.
[12] Joshi A.K., Singh B.D.,2002. Seed science and
technology. Kalyani publishers. 1-92.
[13] Kyra N. Krakos, Gary M. Booth
and Peter
Bernhardt.,2010. Mechanical vs. Beetle-mediated Selfpollination in Gossypium Tomentosum (Malvaceae), an
Endangered Shrub. International Journal of Insect
Science.35-48.
[14] Kluster S,Peduzzi P,Global Pollinator Decline; Trends
in Ecology and Evolution,2005;vol.20;1-7.
[15] Kubitzki, K. & Bayer, C., The Families and Genera of
Vascular Plants Vol. 5: Malvales, Capparales and Nonbetalain Caryophyllales (2003).
[16] Kulkarni G.N.,2002. Principles of seed technology.1390.
[17] Lars Hein,The economic value of the pollination
service, a Review Across scales, The open ecology
Journal;2009,2, 74-82.
[18] Pandey S.N,Misra S.P. Taxonomy of Angiosperms.
I.K.International Pvt.Ltd,2008;197-204.
[19] Pekamwar S. S., Kalyankar T.M., Jadhav A.C. Hibiscus
rosa-sinensis: A Review on ornamental plant.World

Volume 7 Issue 6, June 2018
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: ART20183296

DOI: 10.21275/ART20183296

1885

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296
Journal of Pharmaceutical Sciences,2013;vol 2,issue
6,4719-4727.
[20] Pfeil B.E and Crisp M.D, What to do with Hibiscus? A
proposed nomenclatural resolution for a large and well
known genus of Malvaceae and comments on
paraphyly, Australian Systematic Botany 18: 49-60
(2005).
[21] Phuphathanaphong, L. S. Puangpen,and G. Nuvongsri,
Thepparatia (Malvaceae), a new genus from Thailand,
Thai For. Bull. (Bot.) 34: 195-200 (2006).
[22] Ray P, Steeve T, Fultz S. 1983.,Reproduction of
Flowering Plants: From Flowers to Fruits.,Saunders
College Publishing.,1-13.
[23] Rubina abid, Jan alam and M. Qaiser.,2010. Pollination
Mechanism and role of insects in Abutilon indicum (L.)
Sweet. Pak. J. Bot., 42(3): 1395-1399.
[24] Raju J S Aluri. Stusies on pollination Ecology in India:
A Review.Proc. Indian natn.Sci.Acad;1990,B 56 No.4
,375-388.
[25] Sambamurty A.V.S.S. Taxonomy of Angiosperms.
I.K.International Pvt.Ltd,2005;197-204.
[26] Sathe T.V and Anna Gophane.Pollinating insects of
some economically important plants of Kolhapul
region,India,Biolife an international Qliarterly Journal
of Biology and life sciences,2015; 3(3):576-586.
[27] Solomon Raju.A.J.,P.Vara Lakshmi et al.,2012.
Reproductive
Ecology
of
Terminaliapallida
Brandis(combretaceae), an endemic and medicinal tree
species of india. Research communication. 102:6-25
[28] Vaidya.K.R.,2000., Natural cross-pollination in roselle,
Hibiscus sabdariffa L. (Malvaceae). Genetics and
Molecular Biology, 23, 3, 667-669.

Volume 7 Issue 6, June 2018
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: ART20183296

DOI: 10.21275/ART20183296

1886

