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PREFACE 
 

 
 
Taxonomy is considered as backbone of all botanical studies. Identification of plant 

species is first step for all types of botanical research and utilization of plant material in herbal 
pharmaceutical industry. Flora of Pakistan is only comprehensive document, used for 
identification purpose. However this document is based on morphological characters, therefore 
much taxonomic confusions leading toward misidentification are still there. Identification of 
arboreal species only the basis of morphology is quite difficult because trees are very close to 
each other. Among many other markers palynology is one of stable and prominent character to 
resolve taxonomy related problems. Present document is not only an effort to resolve the existing 
taxonomic problem but identified the more persistent and stable marker for the identification of 
medicinally important arboreal species. it could be a contribution toward sustainable utilization 
and management of tree species. This document could be beneficial for students, researcher, 
herbal industry, policy (for biodiversity) making authorities and people working for the 
conservation of plant resources.  
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1. INTRODUCTION 

Fortunately, flora of Pakistan is highly diverse and is reported to be represented by nearly 
6000 species of flowering plants. Arboreal flora comprises major part of vegetation of Pakistan. 
There are more than 430 tree species belonging to 226 genera and 82 angiosperm families. 
These trees are very good source of various medicines. However these species are very close 
each other which offer taxonomic confusion. Orthodox taxonomy is solely based on 
morphological characters. But phenotypic marks show rapid variations because they are directly 
exposed to environment as compared to the internal structures of plants which show gradual 
changes (Meo and Khan, 2006). Hence morphological evidences are not sufficient to evaluate the 
similarities and dissimilarities, existing between different taxa of plants Authentic identification is 
fundamental prerequisite for plant sciences research of various fields (Qureshi et al., 2002), 
sustainable use and effective management. There are many disciplines associated with 
taxonomy, which are used by taxonomists as an aid, or to improve the identification, classification 
and systematic position of plant taxa. Among these disciplines, palynology is one of the most 
significant tools used by modern taxonomists to identify and differentiate closely related taxa 
(Zafar et al., 2007). According to our orthodox tradition, identification is based on morphological 
characters. These markers are insufficient for identification of species particularly in case of 
arboreal flora.  There comes difficulty in identification of flowers and creates taxonomic and 
nomenclatural problems. Leaf shape and size may become helpful in overcoming this taxonomic 
problem. But the problem of identification arises due to same morphological features of tree flora. 
Palynology of tree flora can solve many existing problems (Garcia-Jacas et al., 2001). 

Palynological studies can provide more accurate basis for the identification of plant 
species (Daiz and Lifante, 1991). The study of pollen biology has direct relevance in agriculture, 
horticulture, forestry, plant breeding, forensic sciences and biotechnology. Pollen grains have 
potential use in gene transfer, monitoring cytotoxic effect of bioactive chemicals such as 
herbicides, pesticides and pollutants understanding the organization and function cyto-skeleton 
and association proteins, studies on expression and cloning of gene and research on intracellular 
differentiation and polarity (Zafar et al., 2007). Pollen characters have received attention in 
taxonomic classification as they show stability in their characters than plant morphology (Hussein 
et al., 2007). Shape, size, surface morphology, and ultrastructure of pollen grains are of great 
importance in characterization of the pollen grains (Currie et al., 1997; Fogle, 1977a; Martens and 
Fretz, 1980; Mert and Soylu, 2007). For a taxonomist, the data about fertility of pollens is an 
important means to differentiate the potential hybrid and parental plant.  It is also supportive to 
conclude the level of fertility in vegetation developed under adverse circumstances (Lawrence, 
1951). 

Pollen morphology has been examined by many researchers on different families and on 
different species from time to time (Mazari et al., 2012; Khan et al., 2011; Bibi et al., 2010; Mert, 
2009; Perveen & Qaisar 2008; Belhaj et al., 2007; Aftab & Perveen, 2006; Perveen & Qaisar 
2005; Hussain, 2004; Perveen and Qaisar 2002; Perveen and Qaisar, 1996; Pozhidaev, 1992 
and Merwe et al., 1990). The palynological study of tree flora of Kagan Valley has been made by 
Hussain (2004) and palynological study on some cultivated trees from Karachi has been made by 
Aftab and Perveen (2006). However the tree flora particularly the medicinal species of Punjab has 
not been explored with reference to palynology. Therefore in the present study, an attempt has 
been made to compile the pollen markers for the medicinal arboreal flora of province Punjab, to 
provide an aid for the conservation and sustainable utilization for solving health problems of 
human beings. 
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2 HISTORY OF PALYNOLOGICAL RESERACH 

Following literature is being selected from the work available on palynological studies of 
tree flora. 

Merwe et al. (1990) examined pollen morphology of southern African Lauraceae (Cassytha, 
Cryptocary, Dahlgrenodendron, ocotea) and members of the genera Beilschmiedia, 
Eusideroxylon, Hypodaphnis, Lindera and Potoxylon was studied by means of light and scanning 
electron microscopy. On the basis of shape and exine sculpture, four pollen types were 
distinguished in Lauraceae. Pollen type A (grains spheroidal, apolar, spinulose) had been only 
recorded in the tribes Perseeae, Cinnamomeae, Litseeae and Hypodaphneae; pollen type B 
(oblatelperoblate, isopolar, vermcate) occurs only in the Cryptocaryeae; pollen type C 
(spheroidal, apolar, vermcatelspinuloid) is characteristic of the subfamily Cassythoideae, whereas 
pollen type D (spheroidal, para-isopolar, striate) is known only in Dahlgrenodendron. Detailed 
analysis of the shape and surface ornamentation of lauraceous pollen grains hold considerable 
promise as a potential source of taxonomic evidence to be employed on the generic and higher 
levels.  

Pozhidaev (1992) gave suggestion that in the Lamiaceae 6-colpate pollen grains originate from 3-
colpate ones and that this transition was connected with the transition from two-celled to three-
celled male gametophytes had not been confirmed. 6-colpate pollen grains of the genus 
Prostanthera were reported to be two-celled. It means that similar forms of 6-colpate pollen in 
systematic groups of Lamiaceae with two- and three-celled gametophytes originated 
independently.  

Perveen and Qaiser (1996) determined pollen morphology of 157 species, representing 37 
genera of the subfamily Papilionoideae from Pakistan using light and scanning electron 
microscopy. They found that pollen grains were generally free, radially symmetrical, isopolar, 
mostly tricolporate, rarely colpate or porate. The shape was commonly prolate to sub-prolate, or 
prolate-spherodial, less commonly to oblate-spheroidal or sub-oblate, often perprolate. The 
sexine was thicker than the nexine. On the basis of these charactes 10 distinct pollen types were 
recognized namely, Alysicarpus monifilifer- type, Astragalus affghanus - type, Colutea armata - 
type, Dumasia villosa - type, Ebenus stellata - type, Onobrychis stewartii - type, Rhychosia 
minima - type, Securigera securidaca - type, Taverniera lappacea - type and Vigna trilobata - 
type. These palynological findings correlated quite well with tribal classification, and most of the 
tribes were easily recognized palynologically.  

Perveen and Qaiser (2002) deterrmined pollen morphology of the family Sapotaceae from 
Pakistan by light and scanning electron microscope. They found that pollen grains were generally 
tricolporate, triangular, prolate with striate - rugulale tectum. 

Hussain (2004) studied 195 trees and shrubs growing in Kaghan Valley in Pakistan. 77 tree 
species were investigated, out of which 8 belonged to gymnosperms and 69 were from 
angiosperms. Pollen morphology was studied by compound microscope. He examined that pollen 
grains were spheroidal, inaperturate, acolopate, Amb circular, exine studded with orbicules, 
microtreme, psilate, analept (microlept) orbiculate, polyzonocolpate, hexazonocolpate, bisaccate 
(vessiculate), circular-lobate. The study of pollen was based on colpus, aperture and tectum 
ornamentation. This study provided comprehensive study of flora of Kaghan Valley Northern 
Pakistan comprising of 66 families, 121 genera and 195 species. 

Perveen and Qaiser (2005) studied pollen morphology of 40 species representing 6 genera such 
as, Andrachne, Chrozophora, Dalechampia, Euphorbia, Mallotus and Phyllanthus of the family 
Euphorbiaceae from Pakistan by using light and scanning electron microscope. Pollen grains 
usually radially symmetrical, isopolar, prolate-spheroidal to sub-prolate or prolate often oblate-
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spheroidal, colporate (tri rarely 6-7), colpi generally with costae, colpal membrane psilate to 
sparsely or densely granulated, ora la-longate, sexine as thick as nexine or slightly thicker or 
thinner than nexine. On the basis of exine pattern 5 distinct pollen types viz., Andrachne-aspera - 
type, Chrozophora oblongifolia-type, Euphorbia hirta-type and Mallotus philippensis - type and 
Phyllanthus urinaria - type were recognized by them.  

Perveen and Qaiser (2005) studied pollen morphology of 7 species representing 5 genera of the 
family Lythraceae from Pakistan by examining them under light and scanning electron 
microscope. Pollen grains were generally free, radially symmetrical, isopolar, colporate or 
heterocolpate. Shape of pollen grains were sub-prolate or prolate often oblate-spheroidal. Sexine 
was as thick as nexine. Tectum was reticulate, rugulate or scabrate to sub-psilate. On the basis 
of apertural types 2 distinct pollen types, i.e. Lagerstroemia indica - type and Ammannia 
baccifera- type are recognized by them.  

Aftab and Perveen (2006) made a palynological study of 25 species belonging to 23 genera 
distributed in 13 families by light and scanning electron microscopy. Generally pollen grains occur 
singly and rarely in polyads. Pollen grains generally 3-colporate in families such as., 
Bignoniaceae, Myrtaceae, Mimosaceae, Anacardiaceae, Apocynaceae, Caesalpiniaceae, 
Caricaceae, Moringaceae, Rhamnaceae and Sapotaceae were found. The shapes of pollen 
grains were also different. Generally pollen grains were sub-prolate, prolate and prolate-
spheroidal, rarely oblate and spheroidal. Tectum generally reticulate or rugulate in addition to this 
scabrate and echinate.  

Zafar et al. (2007) studied pollen morphology and estimated pollen fertility of 7 species of family 
Asteraceae from flora of Rawalpindi. The species were Ageratum conyzoides L., Calendula 
arvensis L., Cousinia minuta Boiss., Diagn, Eclipta alba (L.) Hasskl, Parthenium hysterophorus L., 
Saussuria heteromala (D. Don) Hand-Mazz and Taraxacum officinale Weber. Pollen morphology 
varied among these species very considerably. They examined different pollen characters like 
pollen shape, P/E ratio, surface of exine and pollen fertility. Pollen fertility ranged from 90 - 
98.11%, which indicated that pollen flora of selected species was well established. It was 
concluded from this research that palynological data is very important not only for taxonomists but 
also for other scientists working in related disciplines of pure and applied sciences.  

Belhadj et al. (2007) studied pollen morphology and fertility in different populations of Pistacia 
atlantica from Algeria by light and scanning electron microscopy. Characteristics such as the 
shape and size of the pollen grains, the number of apertures, and the exine surface were 
recorded for each site for comparison. The pollen grains of Pistacia atlantica were consistently 
spheroidal to prolate spheroidal and pantoaperturate. The exine ornamentation was reticulate. 
Significant differences in pollen size and number of apertures were observed between the 
different sites. The fertility of pollens from different sites was estimated using the acetocarmine 
staining method and showed that mean percentage of fertile pollen was high but varied among 
the sites with highest value (99.7%) at the Berriane site and lowest value (95.9%) at the Messaad 
site. 

Perveen and Qaiser. (2007) studied pollen morphology of 20 species representing 7 genera such 
as, Datura, Lycium, Hyoscymus, Nicotiana, Physalis, Solanum and Withania of the family 
Solanaceae from Pakistan. They found prolate-spheroidal to oblate-spheroidal or sub-oblate to 
sub-prolate, tricolporate, colpi generally with costae, colpal membrane psilate to sparsely or 
densely granulated, ora la-longate, sexine as thick as nexine, or slightly thicker or thinner than 
nexine. On the basis of exine pattern 6 distinct pollen types were recognized i.e., Datura 
fastuosatype, Lycium dasytemum-type, Nicotiana plumbaginifolia examined by light and scanning 
electron microscope. Pollen grains usually radially symmetrical, isopolar -type, Physalis 
divaricata-type, Solanum nigrum-type and Withania somnifera-type. Pollen morphology of the 
family Solanaceae is significantly helpful at the generic and specific level. 
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Parveen and Qaisar (2008) determined pollen morphology of 6 species of the family 
Celastraceae from Pakistan by light and scanning electron microscope. Pollen grains were 
usually radially symmetrical, isopolar, colporate, sub-prolate to oblate-spheroidal. Sexine slightly 
thicker or thinner than nexine or as thick as nexine. Tectum mostly reticulate or sub-psilate. On 
the basis of exine pattern two distinct pollen types i.e. Celastrus paniculatus–type and Maytenus 
senegalensis-type were recognized. 

Mert (2009) examined morphology and ultrastructure of pollen grains for six cornelian cherry 
cultivars (Cornus mas L.) (Degirmendere, Erkenci Degirmendere, _Iri Bardak, Yuvarlak Bardak, 
Uzun Memeli and Bugur) using light microscopy and both scanning and transmission electron 
microscopy. Pollen grains of cornelian cherry cultivars were trizonocolporate, the germinal furrow 
extending almost the full length of the grain axis. Pollen grain length for the studied cultivars 
ranged from 23.63 to 25.13 mm. Two different pollen shapes were observed, oblate spheroidal 
and prolate spheroidal. Abnormal pollen grains were categorized as: shrunken pollen grains of 
abnormal appearance with little cytoplasm; pollen grains of normal appearance with little or no 
cytoplasm; and shrunken, abnormal pollen grains of elliptical shape with a colpate-type aperture 
were found. 

Perveen and Qaiser (2009) determined pollen morphology of 2 species of the family Moringaceae 
from Pakistan by examining them under light and scanning electron microscope. Pollen grains 
were usually radially symmetrical, isopolar, colporate, sub-prolate to oblate-spheroidal. Sexine 
slightly thinner than nexine or as thick as nexine. Tectum sub-psilate, sparsely punctate. On the 
basis of polar length two distinct pollen types viz., Moringa concanensis–type and Moringa 
oleifera-type were recognized by them 

Bibi et al. (2010) examined pollen morphology of 9 species belonging to 6 genera such as., 
Abelmoschus, Abutilon, Alcea, Malva, Malvaviscous and Malvastrum of the family Malvaceae 
from North West Frontier Province, Pakistan by light and scanning electron microscope. Pollen 
grains were generally radially symmetrical, apolar, mostly spherical to oblate-spheroidal and poly 
pantoporate. Tectum uniformly echinate, medium to finely perforated or punctuate with granules 
or scabrae in between spines. The results demonstrated that palynological characteristics, 
principally spine base, spine apex, spinular morphology, aperture characters, exine sculpture and 
structure are taxonomically important. However some of the genera studied were found to be 
stenopalynous thus limiting the value of taxonomic application of their pollen characters. 

Panahi et al. (2011) examined pollen morphology of 9 (4 species and 5 sub species) taxa 
representing lobed leaved oaks of Iran in the family of Fagaceae using light microscopy and 
scanning electron microscopy of acetolysed material. The pollen grains were single, isopolar, 
radially symmetrical, tricolpate, tricolporoidate or tricolporate. Pollens were studied to show all 
possible characteristics like shape, size, apertures, wall thickness, etc., with special reference to 
the specific features of each pollen type such as structural, sculptural and supra-sculptural 
patterns. From their observations they concluded that pollen characters are a useful and 
informative tool for assessing taxonomic position within Quercus section in Iran. 

Khan et al. (2011) studied pollen morphology and pollen fertility of 11 species of genus Ficus 
(Moraceae). The species were Ficus bengalensis L, Ficus microcarpa L.f., Ficus palmata Forrsk. 
Ficus religiosa L., Ficus lacor Ham., Ficus pumila L., Ficus hispida L.f., Ficus sarmentosa 
Buch.Ham, Ficus auriculata Wall., Ficus virens Dry and. Ficus racemosa Roxb. They found pollen 
characters (i.e. shape, surface of exine and pollen morphology). The highest pollen fertility 
(97.82%) was found in F. palmata Forrsk. and the lowest (60%) was found in F. bengalensis L. 
The present study showed that the flora of the selected species is a stable one. However, genetic 
diversity and molecular studies may also be helpful in this regard  

Ghanavati and Amirabadizadeh (2012) studied pollen grain morphology of 15 taxa of the 
Hedysareae tribe distributed throughout Iran by using light and electron microscopy to identify 
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major taxonomic characteristics of pollen grains. The pollen grains were tricolpate and 
tricolporate, prolate and perprolate. The ectocolpi were elongated, shallow or deep, narrowing at 
the poles. The colpus membrane was covered by large granules. Ornamentation was reticulate, 
and lumina differed in shape and size. In equatorial view, the pollen grains were elongated, 
elliptic to rectangular-obtuse while in polar view they were circular, triangular-obtuse or triangular 
and trilobed. Two pollen types with two tentative subtypes were identified based on 
ornamentation and polar view. 

Ozler et al. (2012) made a study on pollen morphology of 30 taxa of the genus Salvia, belonging 
to sections Salvia, Horminum, Drymosphace, Plethiosphace and Hemisphace from Turkey by 
using light and scanning electron microscopy Detailed pollen morphological characteristics were 
provided for these taxa. The basic shape of the pollen grains in most taxa is suboblate, oblate–
spheroidal or prolate–spheroidal. However subprolate pollen grains were recorded for S. 
macrochlamys from sect. Salvia. The grains were hexacolpate in all taxa, but in S. recognita from 
sect. Salvia also octacolpate pollen was found. Three distinct exine sculpturing types were 
existed, reticulate–perforate (the common type), reticulate–granulate and bireticulate. Salvia was 
clearly distinct from the other taxa examined by its unique pollen morphology. 

Mazari et al. (2012) investigated pollen morphology of seven species, belonging to seven 
Asteraceae genera from the flora of Kaghan Valley by light and scanning electron microscopy. 
The species named Achillea millefolium Linn, Chrysanthemum leucanthemum Linn., Gerbera 
gossypina (Royle) Beauv., Senecio chrysanthemoides DC. Prodr., Sonchus asper Linn., Tagetes 
erecta Linn. and Xanthium strumarium Linn. were studied which indicated considerable variation 
in pollen shape, size, length and number of spines, colpi and sculpturing in light as well as 
electron microscopy. The maximum pollen size was found in G. gossypina which was 38.3 μm in 
polar view and 57.75 in μm in equatorial view whereas minimum pollen size in polar view i.e 
23.65 μm was found in X. strumarium and 19 μm in equatorial view was found in A. millefolium. 
The psilate sculpturing was considered as an advanced feature when compared to echinate 
sculpturing of pollen which was regarded as the primitive form. 
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PALYNOLOGICAL MARKERS FOR ANGIOSPERMIC 
ARBOREAL SPECIES 

1. ANACARDIACEAE 

Various parts of different species of this family are used for the curing various diseases. Species 
of this family may be originated from Brazil. Some are cultivated in Africa. Recent 
pharmacological investigation revealed that p-phellandren, limonene, methyl chavicol and 
germacren.are among the most frequently occuring phytochemicals of Anacardiaceae members 
(Kossouoh et al., 2008) 

1.1. Mangifera indica L. 

Mango a tropical fruiting tree and native of Asia.it is extensively cultivated in Pakistan and India. 
Important phytochemicals of M. indica are polyphenolics, flavonoids, and triterpenoids (Chen et 
al., 2004). It has been in traditional system of medicine over 4000 years. Various parts of this tree 
are used for dentrifrice, antiseptic, astringent, diaphoretic, stomachic, vermifuge, tonic, laxative 
and diuretic. Various extractions were proven to be effective in diarrhea, dysentery, anaemia, 
asthma, bronchitis, cough, hypertension, insomnia, rheumatism, toothache, leucorrhoea, 
haemorrhage and piles (Scartezzini and Speroni, 2000) 

1.1.1. Palynological information 

Pollen class:  tricolpate, unilobed, sub-circular, rounded, oblate-spheoirdal  
Aperture:  monoaperturate, rounded endopore present 
Ornamentation: echinate, lacunate, sub-circular, rounded, scarbate 
Outline:  rounded, circular in equatorial view, elliptical in polar view 

Fertility:  98%    (Plate 1.1) 

 Figure 1: Pollen Morphology of Mangifera indica 
Plate 1.1: Pollen Morphology of Magnifera indica L. 

(a) Tricolpate (b) Equatorial View Zonoaperturate (c) Polar view 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3218468/#R25
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2. APOCYNACEAE 

The family of flowering plants that includes trees, shrubs and herbs, stem succulents, and vines, 
commonly called the dogbane family. Member of this family comprises 424 genera and 1500 
species (Endress and Bruyns, 2000). Various species of this species are used ethnobotanically 
for the treatment of various ailments like fever, hypertension, jaundice, dysmenorrheal, 
gastrointestinal disorders and malaria (Etukudo, 2003). Phytochemicals isolated from species of 
this family have proven  potential herbal remedies as  analgesic, anti-inflammatory, 
hypoglyceamic, hypotensive, antiplasmodial, antimicrobial, antiulcer and antitumorigenic 
(Kouitcheu et al., 2008) 

2.1. Alstonia scholaris Linn 

Alstonia scholaris is an indigenous species of Australia, it is a dominant canopy species found in 
coastal mesophyll vine forest with a canopy height of 35-42 m, in palm-dominated forests and in 
notophyll vine forests, associated with Argyrodendron peralatum, Castanospermum australe and 
Cerapetalum sucirubrum.Important chemical compounds of this species are Alkaloids (ditamine, 
echitenine, echitamine) and Strictamine (Kouitcheu et al., 2008).  

The bark of Alstonia scholaris is useful in malaria fevers, abdominal disorders, dyspepsia and in 
skin diseases. The bark is bitter, astringent, digestive, laxative, anthelmintic, antipyretic, 
stomachic, cardio tonic and tonic. The bark extract has been reported to possess antiplasmodial, 
immunostimulant, anticancer effect and is also hepatoprotective (Hammouda et al., 2005). In 
Ayurveda it is reported that the bark of the plant when soaked in water overnight can reduce the 
blood glucose level after oral administration. Bark is also used as febrifuge, depurative and 
galactogogue. It is effective in leprosy, skin diseases, pruritis, chronic and foul ulcers, asthma, 
bronchitis, agalactia and debility. In folklore medicine, milky juice is applied on wounds, ulcers 
and rheumatic pains; mixed with oil and dropped into ear, it relieves ear ache. The ripe fruits of 
the plant are used in syphilis and epilepsy. It is also used as tonic, antiperiodic and anthelmintic 
(Hammouda et al., 2005). 

2.1.1. Palynological information 

Pollen class    colpi sunken, oblate-spheroidal 
Aperture   triaperturate, endopore absent 
Ornamentation:  psilate 
Outline:    oblate-spheroidal in equatorial and polar view 
Fertility:   40%   (Plate 2.1) 

2.2. Mexican oleander Pers 

The oleander is grown in Tunisia, from north to south; absent in Saharan part as an ornamental 
plant. It is regionally distributed in Morocco, Algeria, Tunisia and Libya; and globally distributed in 
The Mediterranean, South-Western Asia and North Africa. It is especially abundant in the coastal 
fringe (Hammouda et al., 2005). The leaves contain about 1.5% of cardenolides, the major 
element being oleandrine. It is accompanied by close derivatives. There are also weakly active 
cardenolides (heterosides of uzarigenine) and inactive cardenolides (heteroside of adynergenine, 
of D-digitalose), triterpenoids, a resin, tannins, glucose, paraffin, ursolic acid, vitamin C and an 
essential oil. The seeds contain glucosides (oleadrine, odorosides and adigoside). The bark also 
contains glucosides (Rosaginoside, nerioside, corteneroside). The roots contain steroids 
(Hammouda et al., 2005).  

Oleander has been used in treatment of cardiac illness, asthama, diabetes mellitus, scabies, 
cancer and epilepsy. Extreme caution should be used for doses of oleander because of its acute 

https://www.scienceopen.com/user/db1bf44c-7b41-4bf7-81ca-b2f9b7849c4f
https://www.scienceopen.com/user/db1bf44c-7b41-4bf7-81ca-b2f9b7849c4f
https://www.scienceopen.com/user/db1bf44c-7b41-4bf7-81ca-b2f9b7849c4f
https://www.scienceopen.com/user/db1bf44c-7b41-4bf7-81ca-b2f9b7849c4f
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cardiotoxicity (Hammouda et al., 2005). Leaves of Nerium oleander with honey is applied as a 
poultice for the treatment of gangrene. Decoctions of oleander and Stipa tenacissima (in equal 
amount) are used locally as a swab to cure eczema. Toothache can be removed through a 
mouthwash prepared from a decoction of the leaves. An infusion of the leaves alone or 
associated with harmel seeds is an abortifacient. Scab, lice and hairloss problem can also be 
removed by the macerated leaves.  

2.2.1. Palynological information 

Pollen class:  tricolpate, triangular, colpi sunken 
Aperture:  inaperturate 
Ornamentation: psilate 
Outline:  tricolpate and triangular in equatorial and polar view 
Fertility:  28%   (Plate 2.2) 

2.3. Thevitia peruviana Pers. 

This plant is native of Central and South America, but now frequently grown throughout tropical 
and sub- tropical regions. Thevetia peruviana originates from tropical America and is widely 
cultivated throughout the tropics as an ornamental, also in tropical Africa. The pharmacologically 
active phytochemicals are Glycosides (cereberoside (thevetin B), Thevetin A, Peruvoside, 
Neriifolin, Thevenerin and Peruvosidic acid). Aglycone: digitoxin, Cannogenic, Cannogenol, 
Digitoxigenin, Cannogenol and Cannogenic acid. Sugars: L-thevetose+2mol.Dglucose, L-
thevetose+2mol.D-glucose and L-thevetose (Kishan et al., 2012). The bark or leaf decoction is 
taken to loosen the bowels, as an emetic, and is said to be an effective cure for intermittent fevers 
(Rajbhar. and Kumar. 2014). It contains a milky sap containing a compound called thevetin that is 
used as a heart stimulant but in its natural form is extremely poisonous, as are all parts of the 
plants, especially the seeds. Antidotes for treatment include atropine and Digoxin antibodies and 
treatment may include oral administration of activate charcoal. These toxins have also been 
experimented for use in pest control. In Senegal water in which leaves and bark were macerated 
is taken to cure amenorrhea. In Kenya the Luo people use water in which leaves have been 
crushed to treat colds. The seeds may be used as a purgative (Rajbhar and Kumar, 2014) 

The seed oil is applied externally in India to treat skin infections. Care should be taken in all 
medical applications, in particular those used internally, as toxic doses are only a little higher than 
therapeutic ones.   

2.3.1. Palynological information 

Pollen class:  trilobed, tricolpate, colpi sunken, oblate, circular, triangular  
Aperture:  inaperturate, endopore absent 
Ornamentation: psilate 
Outline:  oblate, circular in polar view, triangular in equatorial view 
Fertility:  40%    (Plate 2.3) 

2.4. Plumeria acutifolia Ait. Hort Kew 

It is usually cultivated for ornamental purposes. This species is introduced from Mexico by 
Spaniards. Now pantropic in distribution (Choudhary et al., 2014). Root, Leaves, Latex and Bark 
of chempakamis used for skin diseases, inflammations, arthritis and constipation. Latex used for 
Mouth ulcer. Decoction of bark is used as purgative, emmenagogue, and febrifuge. Latex is 
similarly employed. Preventive for heat stroke: the material may be taken as a cooling tea. Root 
bark taken internally as a strong purgative.Root-bark used as abortifacient. Bark decoction used 

https://www.scienceopen.com/user/db1bf44c-7b41-4bf7-81ca-b2f9b7849c4f
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as antiherpetic. In Yucatan, latex is used for toothache. Infusion or extract from leaves is used for 
asthma. Leaves also used as cigarettes to inhale in asthma (Choudhary et al., 2014). 

2.4.1. Palynological information 

Pollen class:  tetracolpate, colpi sunken, unilobed, rounded, circular 
Aperture:  zonoaperture 
Ornamentation: psilate 
Outline:  rounded, circular in equatorial and polar view 
Fertility:  80%    (Plate 2.4) 

2.5. Plumeria rubra Ait. Hort Kew 

This plant is not native to Pakistan but it has great potential to invade areas with tropical and 
subtropical condition. Six cytotoxic constituents have been characterized from the bark of 
Plumeria rubra collected in Indonesia (Choudhary et al., 2014). Three iridoids, fulvoplumierin, 
allamcin, and allamandin as well as 2, 5-dimethoxy-p-benzoquinone, were found to be active 
constituents of the P. rubra petroleum ether and CHCl3 soluble extracts.Traditionally this plant is 
used for cholera and indigestion. Roots are used as astringent, carminative, thermo genic, 
laxative; useful in ulcers, pruritus and gastro path. Bark is effective as stimulant; decoction used 
as purgative, cathartic, febrifuge, emmenagogue; used in dropsy and venereal affection. Poultice 
used for dispersing hard tumours (Kishan et al., 2012). Latex is considered as rubefacient, 
purgative, cathartic; used to treat itch, rheumatism and gum troubles. In traditional system of 
medicine leaves are recommended for treatment of fever, inflammation, swellings and 
rheumatism. Flowers are being eaten with betel leaves as febrifuge. 

2.5.1: Palynological information 

Pollen class:  unilobed, bilobed, prolate, oblate 
Aperture:  monoaperturate 
Ornamentation: scarbate, lacunate, echinated, psilate 
Outline:  prolate, oblate in equatorial and polar view 
Fertility:  23%    (Plate 2.5) 

 

2.6. Plumeria obtuse Linn 

Plumeria obtuse is native to the Bahamas and the Greater Antilles in Central America. It is widely 
cultivated in tropical climates including eastern Africa, Asia and Hawaii. (Shinde et al., 2014). The 
flower oil mainly consists of primary alcohol, viz. geraniol, citronellol, farnesol and phenyl ethyl 
alcohol and some linalool (Shaida et al., 2008). The flowers contain quercetin and kaempferol. 
Two new and three known iridoids had isolated from the fresh, whole spring leaves of P.obtusa. 
The new iridoids have been characterized as 6’’-O-acetylplumieride p-E-coumarate and 6’’-O-
acetylplumieride –p-Z-coumarate, while the remaining compounds have been identified as 
plumieride, plumieride p-Z-coumarate and plumieride p-E-coumarate through spectral studies. 
The oil of P.obtusa was found to be rich in benzyl salicylate and benzyl benzoate but also minute 
concentrations of alkanoic acids. (Shinde et al., 2014) 

Plumeria obtuse were used by Bapedi traditional healers to treat diabetes mellitus in South 
America. (Semenya et al., 2012). The stem bark of Plumeria obtuse showed antiulcer effect by 
ulcer induced pylorus ligation. The methanolic extract of stem bark showed a significant reduction 
in pH, free acidity, ulcer index and percentage protection compared to control this is suggested 
that it is having antisecretory effect (Shinde. et al., 2014). This plant also possesses algicidal 
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activity. Roots and in particular the bark contained the highest concentrations of iridiods. The 
essential oil of P.obtusa flowers exhibited broad spectrum of inhibition of Staphylococcus aureus, 
Bacillus cereus, Candida albicans, C. humicola and Trichophyton mentagrophytes, T. rubrum and 
Microsporum canis.The dichloromethane of P.obtusa flowers inhibited the mutagenicity of the 
reaction product of I-aminopyrene nitrite model. The water-flower extract exhibited highest 
antimutagenic activity on strains TA 98. 

2.6.1. Palynological information 

Pollen class:   spherical, triangular, tricolpate, colpi sunken 
Aperture:  monoaperturate 
Ornamentation:  psilate, scarbate 
Outline:  spheroid triangular in equatorial and polar view 
Fertility:  50%   (Plate 2.6) 

2.7. Nerium oleander L. 

Nerium oleander is widely spread in all of Tunisia (from north to south). However absent in the 
Saharan part (Begum et al., 1998). This species is also reported from Morocco, Algeria, Tunisia 
Libya, south-western Asia and North Africa. Native to the Mediterranean region, Iran, the Indian 
subcontinent and southern China. 
 
2.7.1. Palynological information 
 
Pollen class:  oblate-spherical, triangular intine, rounded exine, trilobed 
Aperture:  inaperturate, endopore present 
Ornamentation: scarbate, echinated 
Ouline:   oblate-spheroidal in polar view, triangular in equatorial view 
Fertility:  51%     (Plate 2.7) 
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Plate 2.1: Pollen Morphology of Thevitia peruviana Pers. 
(a) Oblate Spheroidal (b) Tricolpate 

 

Plate 2.2: Pollen Morphology of Nerium oleander 
(a) Trilobed (b) Oblate Spheroidal 
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Plate 2.1: Pollen Morphology of Alstonia scholaris L. 
Oblate-spheroidal in equatorial view 

 

Plate 2.2: Pollen Morphology of Mexican oleander (Pers.) 
Tricolpate, Partially Sunken Colpi 

 
Plate 2.3: Pollen Morphology of Plumeria obtuse L. 

(a) Oblate Spheroidal (b) Partially Sunken Colpi 
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Plate 2.4: Pollen Morphology of Plumeria rubra Ait., Hort kew 
(a) Equatorial View (b) Polar View (c) Irregularly Elliptical 

 

Plate 2.5: Pollen Morphology of Plumeria acutifolia Ait., Hort kew 
(a) Aggregates (b) Tricolpate (c) Equatorial View 
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3. ARECACEAE 

The family is also known as plam family. This is a family of tropical and subtropical fruits of high 
energy value. Plam are considered good for construction, food, rituals and therapeutics (Gomez-
Beloz, 2002). Member of this species are rich in flavonoids, glycosides and micro and macro 
nutrients. Species of this family are reported to have antihepititis, antimalarial and anti cancerous 
activities.   

3.1. Pheonix dactylifera L. 

Phoenix dactylifera (the palm tree) is staple food and cultivated in many countries since 
thousands of years. This plant plays an important role in economics of some countries like Egypt 
and United Arab Emirates. In Pakistan this species is cultivated in different regions of Sindh 
province like Kharpur. Dates are also very popular in India, where they are widely cultivated in 
districts as Gujara (Silva et al., 2008)  

Important phytochemicals identified as active constituents of dates are Thirteen flavonoid 
glycosides such luteolin, quercetin, apigenin. Apigenin is present as only the diglycoside. 
Quercetin and luteolin formed primarily O-glycosidic linkages whereas apigenin is present as the 
C-glycoside. A significant amount of antioxidants and carotenoids was lost after sun-drying of 
dates, whereas the total content of phenolic and free and bound phenolic acids increased 
significantly (p < 0.05). Anthocyanins were detected only in fresh dates (Gomez-Beloz, 2002). 
Dates contain also certain macro-elements as calcium, phosphorous, sodium, potassium and 
magnesium and some essential micro-elements as iron, zinc, copper, manganese, cobalt, 
molybdenum, aluminium, arsenic, barium, cadmium, chromium, nickel, lead, strontium and 
vanadium (Gomez-Beloz, 2002). 

Among tropical and subtropical fruits, it is considered as a high energy value crop with a good 
nutritional value. Different plant parts like seeds, leaves, pollen, fruits and trunk provide a therapy 
for lot of ailments and nutritional value to human (Silva et al., 2008). Traditionally this species is 
considered useful against many diseases like cold, fever, cystitis, edema, sore throat, bronchial 
catarrh, liver cancer, low sperm count and abdominal trouble. Seeds in paste form use for ague. 
Its gum is used for the treatment of diarrhea. Roots are effective against tooth ache and pollen 
enhances production of estrogens. High magnesium content of Ajwah imparts affectivity against 
cancer (Gomez-Beloz, 2002). 

The fruit is a natural source of folic acid, an important micro nutrient and independent risk factor 
for cardio vascular disease. Because of its tannin content, is used medicinally as a detersive and 
astringent in intestinal troubles. High fiber content of dates aid in digestion and evacuation. 

Dates have being used for treatment of respiratory illnesses, gastrointestinal disturbances, and 
the improvement of fertility in both males and females. It is widely believed that Phoenix 
dactylifera possesses natural anti-inflammatory properties and may be used to treat conditions 
such as lupus or arthritis. Dates are rich source of potassium, to recover deficiency during 
diarrhea. Dates are a rich source of natural antioxidants, consider best to fight against ageing. . 
Dates are a rich source of vitamins, among those vitamins found in dates the most important 
group is the group of B vitamins. B vitamins are known to help you keep a healthy skin, hair and 
muscle tone and, therefore, dates are a natural way to achieve this. 
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3.1.1. Palynological information 
 

Pollen class:  circular, oblate, rounded, unilobed 
Aperture:  inaperturate 
Ornamentation: psilate  
Outline:   oblate, circular, rounded in equitorial and polar view  
Fertility:   100%   (Plate 3.1) 

3.2. Syagrus romanzoffiona cham. 

This species is native to Brazil, Paraguay and northern Argentina in South America. Now it is 
widely planted as a landscape item. It is especially popular in Central Florida from Orlando to 
Tampa-Saint Petersburg where it is seen almost everywhere. Major biochemically active 
compounds of Syagrus romanzoffiona are alpha-glycosidase, 13-hydroxykompasinol A and 
scirpusin C ( Kujawska and Lukasz, 2015). 
Syagrus romanzoffiona is a functionally important species. A fruit of this species is succulent and 
fibrous flesh and has sweet pleasant flavouf. Young buds are commonly used as vegetable. In 
traditional medicinal system, fruits after maceration in ethyl alchohol or made into syrup used for 
pectorals ( Kujawska and Lukasz, 2015). 

3.2.1. Palynological information 

Pollen class:  unilobed, oblate-spheoridal, rounded, circular 
Aperture:  monoaperture Ornamention:  psilate 
Outline:  rounded, circular oblate-spheroidal in equitorial and polar view  
Fertility:  90%    (Plate 3.2) 
 

 

Plate 3.1: Pollen Morphology of Pheonix dactylifera L. 
Oblate and Unilobed 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Kujawska%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=%26%23x00141%3Buczaj%20%26%23x00141%3B%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kujawska%20M%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=%26%23x00141%3Buczaj%20%26%23x00141%3B%5Bauth%5D
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Plate 3.2: Pollen Morphology of Syagrus romanzoffiona Cham. 
(a) Oblate Spheroidal (b) Polar View 
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3.          BIGNONACEAE 

3.3.  Jacaranda mimosifolia D.DON 

Jacaranda mimosifolia founds in bush land, grassland, wooded ravines and river banks. A plant 
of the moist tropics and subtropics, where it is found at elevations from 500-2400 meters (Rojas 
et al 2006). It grows best in areas where annual daytime temperatures are within the range 20 - 
34°c, but can tolerate 10 - 38°c. Young growth is intolerant of frost. It grows best on well drained 
sandy loam soils, although it will also survive on poor shallow soils. It does not tolerate 
waterlogged or clay soils and prefers a pH in the range 6.5-7.5. Established plants are drought 
tolerant. Its growing range includes South America – Bolivia, Brazil, and Argentina. 

In traditional system of medicinal this plant is use for treating various ailment associated with skin 
such as treatment of wounds and ulcerations and stomach (Mostafa et al., 2014). Leaves and 
barks which are applied directly to the wounds or in the form of infusion or decoction, and they 
are believed to be disinfectant. (Mostafa et al., 2014).The volatile oil obtained from Jacaranda 
leaves and bark has been found to be effective in the treatment of buboes (swelling in the lymph 
nodes in groin or underarm characterized by blisters). Buboes are caused by venereal diseases, 
besides tuberculosis. (Rojas et al 2006). 

4.1.1. Palynological information 

Pollen class:  triangular, trilobed, tricolpate, colpi sunken, oblate-spheroidal 
Aperture:  inaperturate, endopore present 
Ornamentation: psilate 
Outline:   triangular in equatorial view, circular in polar view 
Fertility:   100%   (Plate 4.1) 
 
3.4. Kigella pinata Lam. 

The Kigella piñata is a tree, found across sub-Saharan tropical Africa and as far south as South 
Africa. It is cultivated in other tropical countries and is used as an ornamental tree in Australia, 
USA and parts of South-East Asia. Major secondary metabolites, which impart medicinal value to 
this plant, are iridoids, napthoquinone, mono terpenoid napthoquinone, isocoumarins, lignans, 
sterols and flavonoids (Gabriel and Olubunmi, 2009). 

Traditionally various parts of this plant are used for treatment of various diseases like 
inflammation, Diabetes and wound healing (Siddiqui et al., 2015). Methanolic leaf extracts 
repoted to exhibit antineoplastic effect against lewis lung carcinoma. Therefore it is suggested 
that Kigellia pinnata as potential source of anticancer agents (Atolani et al., 2012). Potential of 
Kigellia pinnata as anti-diabetic agent was also reported by Bole et al., (2014). Atolani et al, 
(2012) reported antioxidant potential of Kigelia pinnata in root oil and its extract by using Total 
phenolic content and Free radical scavenging activity against standard α-tocopherol. It was found 
that the Kigelia pinnata root which is rich in phytochemicals showed a potent antioxidant activity. 
ethanolic extract of Kigelia pinnata fruit can  significantly reducing and prevening the formation of 
urinary stones (Kumar et al., 2012). The aqueous leaves extract of K. africana has been 
confirmed to possess antidiarrheal activity. 

3.4.1. Palynological information 

Pollen class:  oblate-spheroidal, triangular, trilobed, tricolpate 
Aperture:  inaperturate, endocolporate 
Ornamentation: scarbate, echinated 
Outline:  oblate-spheriodal in polar view, triangular in equitorial view 
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Fertility:  100%    (Plate 4.2) 

3.5. Tecoma stans Linn. 

Tecoma stans is native species of Argentina, Boliva, Brazil, Chile, Colombia, Costa rica, Ecuador, 
French, Guiana, Guatemala, Guyana, Haiti, Honduras, Mexico, Nicaragua, Panama, Paraguay, 
Peru, Puerto rico, Surinam, Uruguay, Venezuela (Sri et al., 2014). Now its population as exotic 
species is also found in Benin, Burkina faso, Cameroon, Chad, Gambia, Ghana, India, Kenya, 
Liberia, Mali, Mauritania, Nigeria, Pakistan, Rwanda, Senegal, Sudan, Tanzania, Togo, Uganda, 
United States of America. This species is common in tropical and subtropical regions. 

Therapeutically important active principle of Tecoma stan is Tecomine (the alkaloids isolated from 
the plant harvested in Egypt) was shown to be one of the compounds responsible for the 
hypoglycemic action given the interest in substances able to treat type II diabetes (Sri et al., 
2014). The two other alkaloids isolated, namely 5β-Hydroxyskitanthine, early called Base C, and 
Boschniakine were inactive both in vivo and in vitro assays. Other chemical constitutes are 
phytosterols, alkaloids, quinones, amino acids, monoterpenes, triterpene, glycosides, phenols, 
flavonoids, saponins, and tannins. Leaves and flowers of this species are used for the treatment 
of various diseases in different traditional medicinal system. Leaves extraction, rich for alkaloids 
tecomine and tecostamine called as hypoglycemic alkaloids are considered as potent 
hypoglycemic (Das et al., 2006). Whereas, flowers are characterized by beta caroteneand 
zeaxanthene, which are considered good for treatment of eye disorder.  

3.5.1. Palynological information 

Pollen class:    oblate-spheroidal 
Aperture:   inaperturate 
Ornamentation:   psilate 
Outline:   oblate-spheroidal in equatorial and polar view 
Fertility:   100%    (Plate 4.3) 

 

Plate 4.1: Pollen Morphology of Jacaranda mimosifolia D. DON 
(a) Tricolpate Polar View (b) Trilobed 
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Plate 4.2: Pollen Morphology of Kigella pinata Lam. 
(a) Tricolpate (b) Oblate spheroidal 

 

Plate 4.3: Pollen Morphology of Tecoma stans L. 
(a, b) Polar View 

4. BORAGINCEAE 

This family mostly consists of annual hispid plants. Members of this family contain acetic, lactic, 
ascorbic and nicotinic acids in leaves and whole plant (Samy et al., 2008). Moreover, they are 
rich in vitamins like beta carotene, ascorbic and choline. Important phytochemical consituents are 
from alkaloid, flavonoids, saponins and phenolics. Borages are sedative and diuretic. They also 
use for treatment of nail fungus (Samy et al., 2008).  

4.1. Cordia myxa L. 

Cordia myxa is commonly known as Lasura. It is found in moist and dry forests. Usually prefer 
ravines and valleys for vigorous growth. It is frequently found in Rajasthan, Punjab and parts of 
the sub-Himayalan tract (Rapisarda et al., 1997).  

Phytochemical analysis of Cordia myxa showed that this species is rich in tumorigenic 
pyrrolizidine alkaloids. Leaves and fruits are rich in pyrrolizidine alkaloids, coumarins, flavonoids, 
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saponins, terpenes and sterols (Hussain and Kakoti, 2013). Presence of these alkaloids and 
terpenes, impart action of potent hypotensive agent. The fruit of this species is being used as 
diuretic in traditional systems. Leaves are considered best in liver relatied diseases (Hussain and 
Kakoti, 2013). The bark is used in cough and chest complains. Juice of bark combined with 
coconut oil is good for colic pain.  

4.1.1. Palynological information 

Pollen class:   unicolpate, colpi sunken, trilobed, oblate-spheroidal 
Aperture:   inpaerturate 
Ornamentation:   psilate 
Outline: oblate-spheroidal/ rounded in polar view, elliptical in equatorial 

view 
Fertility:   46%    (Plate 5.1) 

4.2. Randonesia sp. 

5.2.1. Palynological information 

Pollen classs:    prolate, unilobed, tricolpate, colpi sunken 
Aperture:    zonoaperturate, endopore absent 
Ornamentation:  scarbate, psilate 
Outline:   prolate in equitorial and polar view 
Fertility:   20%    (Plate 5.2) 

 

Plate 5.1: Pollen Morphology of Cordia myxa L. 
(a) Polar View (b) Equatorial View 
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Plate 5.2: Pollen Morphology of Randonesia sp. 
(a) Trilobed (b) Polar View 

 
  

5. CARDIOPTERIDACEAE 

This is family of shrubs and trees occasionally climbers. Members of this family are found in 
tropical Asia and China (Pennington, 2004). A dye is extracted from the trees of this family and 
use for dying leather. Fruit is edible and considered good in dehydration.  

5.1. Citronella mucronatar Ruizet Pavon 
 
Citronella mucronatar is indigenous to countries like Chile (Biobio, Coquimbo, La Araycania, Los 
Lagos, Maule, O’Higgins, Saantiago, Valparaiso (González, 1998). It is endemic to lowland forest 
especially along the Coastal Cordillera. As far as its distrubtion in Pakista is concern, it is 
considered among the introduced species. Reports on traditional uses of this species are very 
limited. However it is considered valued for its bark, which is used for tanning the leather, for their 
wood which makes superior charcoal (Pennington, 2004)). Fruit is edible. Leaves contain alkaloid 
therefore it may be used for the treat of stomach disorders.   

6.1.1. Palynological information 

Pollen class:   trilobed, oblate-spheroidal 
Aperture:   endopore present, inaperturate 
Ornamentation:  lacunate, lophate, scarbate, echinated, psilate 
Outline:   oblate-spheoridal in equitorial and polar view 
Fertility:   20%    (Plate 6.1) 

 
6. CARICACEAE 

Herbs, shrubs and palm like trees are found in this family. Most commonly found in tropical areas 
of Africa and America (Aravind et al., 2013). Member of this family were extensively used in 
traditional system of medicine. A alkaloids commonly known as carpaine found in members of 
this family. Other important phytochemicals are Saponins. Fruit is very effective in digestive and 
blood circulatory disorders (Imaga et al., 2009)  
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6.1. Carica papaya L. 

This species is commonly known as papaya. The papaya is believed native to Tropical America, 
perhaps in Southern Mexico and neighboring Central America (Aravind et al., 2013).However 
successful commercial production has been achieved in Hawaii, Tropical Africa, the Philippines, 
India, Ceylon, Malaysia and Australia, apart from the widespread but smaller scale production in 
South Africa, and Latin America. In Pakistan, papaya is cultivated in tropical and subtropical 
areas (Imaga et al., 2009).  

All the parts of this plant are extensively explored for phytochemicals. Fruit is rich in protein, fat, 
fiber, carbohydrates, minerals, calcium, phosphorus, iron, vitamin C, thiamine, riboflavin, niacin, 
and caroxene, amino acid, citric acids and molic acid (green fruits), volatile compounds: linalol, 
benzylisothiocynate, cis and trans 2, 6-dimethyl-3, 6 expoxy-7 octen-2-ol. Different types of 
alkaloid like α; carpaine, benzyl-β-d glucoside, 2-phenylethl-β-D-glucoside, 4-hydroxyl -phenyl-2 
ethyl-B-D glucoside and four isomeric malonated benzyl-β-D glucosides (Karishna et al., 2008).  

N-butyric, n-hexanoic and n-octanoic acids, lipids; myristic, palmitic, stearic, linoleic, linolenic 
acids-vaccenic acid and oleic acid extracted from juice. Seed is considered best for Fatty acids, 
crude proteins, crude fibre, papaya oil, carpaine, benzylisothiocynate, benzylglucosinolate, 
glucotropacolin, benzylthiourea, hentriacontane, β-sistosterol, caricin and an enzyme nyrosin 
(Imaga et al., 2009). Phytochemicals present in root, leaves and bark are Arposide and an 
enzyme myrosin, Alkaloids carpain, pseudocarpain and dehydrocarpaine I and II, choline, 
carposide, vitamin C and E, β-sitosterol, glucose, fructose, sucrose, galactose and xylitol. 
Ethnobtanically this plant is used for treatment of various diseases like hypoglycemia, 
hypolipidemia, immunomodulation, hypertension, bacterial and fungal infections, cancers and 
inflammations (Karishna et al., 2008).  

7.1.1. Palynological information 

Pollen class:   prolate, elliptical 
Aperture:   zonoaperturate, endopore present 
Ornamentation:  psilate, scarbate, lacunate 
Outline:   elliptical in equitorial view, prolate in polar view  
Fertility:   100%    (Plate 7.1) 

7. COMBRETACEAE 

Species of this family are mostly herb shrub trees, sometime mangroves and rarely spiny (Patil 
and Gaikwad, 2010). Major Phytochemicals of family Combretaceae are phenols, flavonoids, 
tannin, saponin, alkaloids, glycosides, phytosterols and carbohydrate (Ghani, 2003). Presence of 
these phytochemicals impart antimicrobial, antibacterial, antiviral, anticancerous and antiheptatis 
properties to the member of family Combretaceae.  

7.1. Terminellia arjuna Roxb.ex Dc 

This species is usually grows well along bank of streams, rivers, ravines and dry water courses. It 
attains very large sizes on fertile alluvial loam. Terminalia arjuna is common in sub Himalayan 
tracts and Eastern India (Patil and Gaikwad, 2010). Terminalia’s active constituents include 
tannins, cardenolide, triterpenoid saponins (arjunic acid, arjunolic acid, arjungenin, arjun 
glycosides), flavonoids (arjunone, arjunolone, luteolin), gallic acid, ellagic acid, phytosterols, 
calcium, magnesium, zinc, and copper. Plant contains Arjunilic acid, Tomentosic acid, Sitossterol, 
Triterpine glycosides like Arjunetosides I, II, III, IV, Arjunine and Arjunetein. The bark is rich in 
Saponnins, natural anti-oxidants (flavonoids-arjunone, arjunolone, leteilin), gallic acid, ellagic 
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acid,  phytosterols, rich in minerals like calcium, magnesium, zinc and copper, reducing sugars 
and coloring matter (Patil and Gaikwad, 2010). 

The plant Terminalia arjuna has been used in different system of traditional medication for the 
treatment of diseases and ailments of human beings. The plants contain Arjunilic acid, Triterpine 
glycosides like Arjunetosides I, II, III, IV, Arjunine and Arjunetein (Ghani, 2003). The bark is rich in 
Saponnins, natural anti-oxidants (flavonoids-arjunone,arjunolone,leteilin), gallic acid, ellagic acid , 
phytosterols, rich in minerals like Ca,  Mg, Zn and Co, reducing sugars and coloring matter (Patil 
and Gaikwad, 2010). It has been reported as Cardio tonic, Hepato-protective, 
Immunomodulatory, Antihyperglycemic, Antihyperlipidemic, Analgesic and Anti-Inflammatory, 
Antibacterial and Antiulcer properties. It is thought the saponin glycosides might be responsible 
for the inotropic effect of Terminalia, while the flavonoids provide free radical antioxidant activity 
and vascular strengthening (Ghani, 2003).  

8.1.1. Palynological information 

Pollen class: unilobed, sub-circular, oblate-spheroidal, tricolpate, colpi sunken 
Aperture:   inaperturate, endopore absent 
Ornamentation:  psilate 
Outline:   oblate-spheroidal, rounded in equitorial and polar view 
Fertility:   50%    (Plate 8.1) 

8. EBENACEAE 
 
This is family of tropical and subtropical region. Some species are also found in higher elevation 
(Basinger and Christophel, 1985). Active chemical consituents are mostly alkaloids or flavonoids. 
Extraction from various species of this family is considered useful for treatment of ulcer. Few 
species like Diospyros peregrine are having potential of antimicrobial activities (Maridass, 2008).  

8.1.  Diospyros peregrina L. 

Distribution of Diosypyros peregrine is reported from Indo-malaysia; all along the Western Ghats. 
From India and Sri Lanka through Southeast Asia. Ecologically it prefers to grow along river 
banks and coastal lowlands (Basinger and Christophel, 1985). The fruit contain pectin (50%).Oil 
is extracted from the seeds. Betulinica acid is also present in seed.The fruit pulp contains 
hexacosane, hexacosanol, tasyerol, monohydroxy ketone, betulin, lupeol and sallic acid.  

Traditionally various parts of this species were used to cure different illness in human beings. It is 
being used for application on skin related ailments, wounds and ulcers. It is also used as enema 
in case of diseases of abdomen and douches in leucorrhea and uterus problems. It is effective in 
urine related problems and erectile dysfunction. Diosypyros peregrine is antidote for snake bite 
poisoning (Maridass, 2008).  

8.1.1. Palynological information 

Pollen class:   oblate, endopore absent, colpi absent, aperture present  
Aperture:   zonoaperturate 
Ornamentation:   psilate 
Outline:   oblate in equatorial view, elliptic in polar view 
Fertility:   22%    (Plate 9.1) 
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Plate 6.1: Pollen Morphology of Citronella mucronatar Ruizet Pavon 

Triangular Tricolpate 

 
Plate 7.1: Pollen Morphology of Carica papaya L. 

(a) Equatorial View (b) Aggregates 

 
Plate 8.1: Pollen Morphology of Terminellia arjuna Roxb. Ex Dc 

 (a, b) Prolate Polar View 
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Plate 9.1: Pollen Morphology of Diospyros peregrina L. 

(a) Polar View (b) Equatorial View 

10.    EUPHORBIACEAE 

This family is commonly known as spruge or rubber family. A large family of 300 genera and 7950 
species all over the world (Parveen and Qaiser, 2005). Whereas, 24 genera and 90 species 
represent this family in Pakistan (Radcliffe-Smith, 1986). Most of the species found in tropical 
areas. However some members are also found in temperate regions. Euphorbiaceae, the most 
diverse family, ranges from the herb (Euphorbia hirta), to tall tree (Hevea). This family 
characterized by the presence of latex, an emulsion of proteins, alkaloids, starch, sugar, oil, 
resins and gums. Therefore a wide range of medicinal uses of different Euphorbiaceous species 
are found. The members of this family are use as laxative, antidote, purgative, carminative, 
Whooping cough, Asthema, dropsy, leprosy enlarged spleen, Jaundice, colic, tumor and cathartic 
(Radcliffe-Smith, 1986).  

10.1. Jatropha multifida L 

Ethnopharmacology of this plant is very much emphasized in literature. Traditionaly this plant is 
used for treatement of oral thrush, constipation and fever (Kayode and Omotoyinbo, 2008; Kirtikar 
and Basu, 1981). Latex extracted from root and leaves are employed as anthelminthic, to prevent 
infection and skin inflammations (Shu et al., 2008). The root extract in various solvents (methanol, 
ethyl acetate, chloroform and n-hexane) reported to have antibacterial activity. Das et al., in 2010 
reported ant oxidative effect of latex on tumor cells. 

10.1.1. Palynological information 

Pollen class:  sub-circular, rounded, oblate 
Aperture:  pantaporate, rounded endopore ectopore absent 
Ornamentation: echinate, lacunate 
Outline:  sub-circular, rounded, oblate in equatorial and polar view  
Fertility:  80%    (Plate 10.1) 
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10.2. Jatropha integrima jacq. 

In Ayurveda and Unani traditional medicinal system this species is reported to be in use for a long 
time. Leave of this species are used for the treatment of warts, tumors, rheumatism, herpes and 
scabies (Sharma and Singh, 2013). Extracts of root are effective against ringworms. 
Anticancerous properties of latex were also recorded (Sharma and Sing 2012) 

10.2.1.  Palynological information  

Pollen class:  oblate-spheroidal, tricolpate 
Aperture:  monoaperturate 
Ornamentation: psilate 
Outline: oblate-spheroidal and rounded in equatorial view and elliptic in polar 

view 
Fertility:  90%    (Plate 10.2) 

10.3.  Sapium sabiferum( L.)Roxb. 

This species is commonly known as jangle tali. Pharmacological properties of Sapium sabiferum 
are reported in Chinese traditional medicinal system. This species has been used for the 
treatment of inflammatory skin disorders, eczema, shingles, edemia, swelling, ascites and 
scabies (Sharma and Singh, 2013). It is also used as antidote for snake bite. Anticancerous use 
of latex is also evident from literature.  

10.3.1. Palynological information  

Pollen class:  oblate-spheoirdal 
Aperture:  monoaperture 
Ornamentation: psilate, scarbate 
Outline:  oblate spheroidal in equitorial and polar view 
Fertility:  10%    (Plate 10.3) 
 
 
 

 
 

Plate 10.1: Pollen Morphology of Jatropha multifida L. 
Scarbate, Echinate and Rounded 
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Plate 10.2 : Pollen Morphology of Jatropha intgrima Jacq. 

(a, b) Oblate Spheroidal  

 

 

 

 

 

 

 

 

 

 

 
zonoaperturate 

Plate 10.3. : Pollen Morphology of Sapium sapiferum (L.) Roxb. 
(a) Polar View (b) Equatorial View 

 

11.  FABACEAE 

This family of trees, shrub, herbs, sometime climbers and decumbent. Legume family is rich in 
protein because of nitrifying bacteria in their nodulated roots. Members of family Fabaceae are 
potentially anti-oxidant, anticancer, anti-asthamatic, anti-neoplastic, antimicrobial, antiviral, 
antidote, antipyretic, cardiotonic, antinflammatory, diuretic and in the treatment of skin diseases 
like eczema, colpitis andpsoriasis (Lo et al., 2009).there Fabaceae is considered among the five 
angiospermic family richest in therapeutic properties (Moerman et al., 1999) 

11.1. Butea monosperma L. 

Butea monosperma L. is a moderate sized deciduous tree, commonly known as Flame of the 
Forest. It is native to tropical and subtropical parts of the Indian subcontinent. It is a characteristic 
tree of the plains, often forming pure patches in grazing grounds and other open places. This 
species is rich source of various phytochemicals. Therefore different parts of plant like flower, 
leaves, bark and roots used for extraction of compounds. Important phytochemical of B. 
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monosperma are Triterpene, several flavonoids butein, butin, isobutrin, coreopsin, isocoreopsin 
(butin 7-glucoside), sulphurein, monospermoside(butein 3-e-D-glucoside) and 
isomonospermoside, chalcones,aurones, isobutyine, , palasitrin, 3',4',7- trihydroxyflavone. Myricyl 
alcohol, stearic, palmitic, arachidic and lignoceric acids, glucose, fructose, histidine, aspartic acid, 
alanine and phenylalanine (Choedon et al., 2010). Tannins, mucilaginous material, pyrocatechin 
are present in gum. Seeds are characterized by Oil (yellow, tasteless), proteolytic and lypolytic 
enzymes, plant proteinase and polypeptidase. (Similar to yeast tripsin). A nitrogenous acidic 
compound, along with palasonin is present in seeds (Sindhiya and Bairwa, 2010). It also contains 
monospermoside (butein3-e-D-glucoside) and somonospermoside. Allophanic acid, several 
flavonoids (5, 6, 7, 4’-tetrahydroxy-8-methoxyisoflavone 6-O-rhamnopyranoside. Butin-α-Amyrin, 
β- sitosterol, β-sitosterol-β-D-glucoside, sucrose, Fatty acids such as myristic, palmitic, stearic, 
arachidic, behenic, lignoceric, oleic, linoleic and linolenic Monospermin and an acid imide. 15- 
Hydroxypentacosanoic acid nheneicosanoic acid δ-lactone. 10, 16-dihydroxyhexadecanoic acid, 
Phosphatidylcholine, phosphatidylethanolamine and phosphatidylinositol (Sindhiya and Bairwa, 
2010). 
In traditional system of medicine Butea monosperma is used to cure diabetes, eye related 
diseases (Sindhiya and Bairwa, 2010) Anaemia in kids, Kidney stones, urinary blockages and 
pain in bladder. It is widely used in Ayurveda, Unani and Homeopathic medicines (Choedon et al., 
2010). 

11.1.1. Palynological information 

Pollen class:  unicolpate, bicolpate, tricolpate, oblate-spheroidal 
Aperture:  endoaperturate 
Ornamentation: psilate 
Outline:  elliptic in equatorial view, oblate-spheroid in polar view 
Fertility:  50%    (Plate 11.1) 

11.2.  Bauhinia variegata Linn. 

Vernacular name is Kachnar. It is usually planted in the tropics and warm regions of 
Pakistan.Various phytochemicals have been extracted from flower like flavonoids, kaempferol-3-
galactoside and kaempferol-3- rhamnoglucoside (Gautam, 2012). The stem bark has 
hentriacontane, octacosanol and stigmasterol, while stem contains beta-sitosterol, lupeol and a 
flavanone glycoside. 
Traditionally this species is not only used in different medicine but used as food too. Different 
parts of plant used for treatment of various human body diorders (Gautam, 2012). Carminative 
nature of root is is valued it for dyspepsia and flatulence and antinode to snake poison. The bark 
is astringent, tonic, anthelmintic, scrofula and skin diseases. The juice of flower is used in 
treatment of diarrhea and dysentery, worm, piles and tumours. Leaves and bark is considered 
good for treatment of skin diseases, ulcers and leprosy. 

11.2.1. Palynological information  

Pollen class: triangular, tricolpate, colpi sunken, oblate-spheroidal, circular, rounded 
Aperture:  3 zonoaperturate, rounded endopore present 
Ornamentation: psilate, scarbate 
Outline:  triangular and elliptic in equatorial view, circular in polar view 
Fertility: 100%   (Plate 11.2) 
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11.3.  Bauhinia alba Buch.-Ham.ex Well 
 
11.3.1. Palynological information 

Pollen class:  trilobed, trocolpate, oblate-spherooidal, triangular 
Aperture:  inaperturate, rounded endopore present 
Ornamentation: psilate 
Outline:  oblate-spheroidal and triangular in equatorial and polar view 
Fertility:  100%    (Plate 11.3) 

11.4. Erithryna suberosa  Roxb. 

Erythrina suberosa is also known as flame of forest. This tree is native to the coast of Indian 
subcontinent and Malaysia. It has been introduced in coastal areas East Africa and Madagascar 
through India, Indochina, Malaysia, northern Australia and Polynesia (Chawla and Sharma, 
1993). Major phytochemicals reported to be present in various extraction of this species are 
alkaloids, Isoflavanoids, α-Hydroxyerysotrine, 4'-Methoxy licoflavanone (MLF), Alpinumisoflavone 
(AIF) and Wighteone (Chawla and Sharma, 1993). 

11.4.1. Palynological information 

Pollen class:  tricolpate, colpi sunken, oncus, sub-circular to circular, spheroidal 
Aperture:  inaperturate 
Ornamentation:  psilate 
Outline: rounded, sub-circular to circular, spheroid in equatorial and polar view 
Fertility:  50%    (Plate 11.4) 

11.5. Mellitia ovalifolia L. 

This species is exotic to Pakistan. It is widely distributed in Bago, Magway, Mandalay, Taninthayi, 
and Yangon. Important phytochemicals like flavonoids; chalcones prenylated isoflavanone, 
pervilleanone have been extracted from Mellitia ovalifolia. All parts of the plant have been used 
as traditional medicine to treat broad spectrum of diseases and wound (Rehman et al., 2015). It 
has been applied as crude drug for the treatment of tumours, piles, skin diseases and ulcers. 
(Rout et al., 2009). Seeds are rich in oil content, therefore this species is considered potential 
source of biodiesel (Rahman et al 2015). Root and root extracts are effective for treating 
gonorrhea, cleaning gums, teeth, and ulcers and is used in vaginal skin diseases. (Rout et al., 
2009).  

11.5.1. Palynological information 

Pollen class:  oblate-spheroidal, tricolpate, colpo sunken 
Aperture:  inaperturate, endopore absent 
Ornamentation: psilate 
Outline:  oblate-spheroidal in equatorial and polar view 
Fertility:  90%    (Plate 11.5) 

11.6. Acacia karoo Hyne. 

This plant can bear very high temperature conditions. This species is widely found in tropical 
areas. Acacia karroo gum furnishes L-rhamnose(20%), L-arabinos(36%), D-glucuronic acid(12%), 
3-O-β-L-Arabopyranosyl-L-arabopyranose,4-O-α-D-glucuronosyl-D-galctose, and 6-O-β-D-
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glucuronosyl-D- glactose have been isolated from the products of partial hydrolysis (Sapna et al., 
2011). The gum differs markedly in structure from other Acacia gum so far examined.  

Acacia species has significance importance in traditional system of medicines. It has been used 
for treatment of brain strokes like brain haemorrage, eye ailment like conjunctivitis, cold, 
wheezing (cough), wooziness (dizziness), oral ailments like muscle inflammation and sudden 
convulsion (El-Tahir et al., 1999). Bark and seeds are good source of tannin. Presence of tanins 
makes them useful for treating Diarrhoea, aresting secretion or bleeding. Fresh pods have been 
recorded in herbal medicinal system for treating sexual disorders like spermatorrhoea, frequent 
night discharges, loss of viscidity of the semen and premature ejaculation (El-Tahir et al., 1999).  

11.6.1. Palynological information  

Pollen class: tricolpate, colpi sunken, unilobed trilobed, rounded, circular, oblate-
spheroidal 

Aperture:  zonoaperturate, endopore absent 
Ornamentation: psilate 
Outline:  oblate-spheroidal,rounded,circular in equitorial and polar view 
Fertility:  100%     (Plate 11.6) 

11.7. Albizia lebbek (L.) Benth 

Shirin is vancular name of this species. Albizia lebbek is usually planted in tropical and 
subtropical areas of Pakistan. It is cultivated throughout Asia. It is native to deciduous forests in 
Asia from eastern Pakistan through India and Sri Lanka to Burma (Sharma and Dubey,. 2015). 
This species is well known for substantial amount of saponins. Important saponins extracted from 
Plants are albiziasaponins A, B and C. other important phytochemical present in bark are 
oleanane saponins: vitalboside-A and vitalboside-A 2’- methylglucuronate. Moreover, 
albiziahexoside was reported to present in leaves of A. lebbeck. Quercetin, kaempferol, 3-O-α-
rhamnopyranosyl (1→6)-β-glucopyranosyl(1→6)-β-galactopyranosides have been isolated from 
leaves (Kokila et al. 2013).  

Albizia has history of use in Unani, Ayurdevic and Asian traditional system of medicine. It has 
been used for treating different types of allergies. Ophthalmic diseases, night blindness, syphilis 
and ulcer, cold, cough, and respiratory disorders are being treated by leaf extracts. Roots of 
Albizia in past used to alleviate spasms and stimulate the cardiovascular system, besides having 
anticancer and spermicidal properties. Flowers are also in use as aphrodisiac, emollient, and 
maturant. Seeds are used as brain tonic. Antiprotozoal, hypoglycemic, antidiabetic, and 
anticancer properties of pods are also discovered by various scientists (Kokila et al., 2013).  

11.7.1. Palynological information 

Pollen class:  oblate-spheroidal 
Aperturate: endoaperturate  
Ornamentation: psilate 
Outline:  elliptic in equitorial view, oblate in polar view 
Fertility:  10%    (Plate 11.7) 

11.8. Acacia modesta Wall. 

Acacia modesta usually found as natural forests. It’s known introduced range started from New 
Caledonia, French Polynesia, Solomon Islands, Australia, and Indonesia to Mauritius Island. 
Important phytochemicals of A. modesta are a-Amyrin, botulin, Octacosanal and e-sitosterol (El-
Tahir et al., 1999). Various parts of this species are used to cure various diseases. The bark ash 
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in combination with mercury used for treatment of paralysis, asthma and as aphrodisiac (El-Tahir 
et al., 1999). Traditionally to cure chest pain and dysentery powder of bark with small amount of 
salt and sugar was recommended by herbal practioners. 
 
 
11.8.1. Palynological information 
 

Pollen class:  trilobed ,colpi sunken 
Aperture:  zonoaperturate 
Ornamentation: psilate 
Outline:  oblate-spheroidal in polar and equitorial view 
Fertility:  4%    (Plate 11.8) 

11.9.  Parkinsonia aculeata L. 

This species is commonly found in tropical America and have been recently established in hotter 
regions, e.g. Egypt and India. Parkinsonia aculeata is included in exotic flora of Pakistan. This 
plant is rich in phytochemicals. A large number of chemicals have been extracted from various 
parts of this plant. Orientin, iso-orientin, vitexin, isovitexin, lucenin-II, vicenin-II, diosmetin 6-C-
Bglucoside, apigenin, luteolin, kaempferol, chrysoeriol, epiorientin, parkinsonin-A, parkinsonin-B, 
and parkintin were identified in leaf extracts (Kamba and Hassan, 2010). Phytoconstituents 
include β- amyrenone, β- amyrin, daucosterol, palmitic acid and β- sitosterol in dried aerial parts, 
L-dopa isolated from dried seeds, β- amyrin from dried stem bark, prencence of alkaloids in 
flower, leaf and stem, Amino acid trytophan from dried seeds, Glycerol β-butanoate α, α’ 1- 
dipentanonate, β- Sitoeryl- β-D-glucoside, β-Sitosterol, glycerol α-heptanone kappa octanoate 
from stem of Parkinsonia aculeate. (Kamba and Hassan, 2010) 

Presence of large number of phytochemicals makes it of great worth from medicinal view. Leaves 
have Abortifacient, Antipyretic, Antioxidant, Antibacterial, Antispermatogenic and 
Hepatoprotective, Antimalarial, Anti-inflammatory and Antihyperlipidemic Activity (Gupta et al., 
2011). While the other parts of this species are useful for treating bacterial and viral infections 
(Leite et al 2011). 

11.9.1. Palynological information 

Pollen class:  oblate, prolate 
Aperture:  inaperturate, endopore absent 
Ornamentationl lophate, lacunate 
Outline:  oblate in equitorial view, prolate in polar view 
Fertility:  18%    (Plate11.9) 

11.10.  Acacia mearnsii De Wild. 

Acacia is native to Indian subcontinent. Now it has been introduced in Europe (Spain, France, 
and Turkey), South Africa, some regions in the USA, New Zealand. Bark of this plant is rich in 
tannins (Duke, 1981).  

This tree is extensively used for extracting dye for leather. This plant has important not only 
because of tannins and wood for fuel. However it plays an important role in soil reclamation by 
adding nitrogen and organic matter in soil (Duke, 1981). Various products of leaves bark and fruit 
of this plant are used as styptics or astringents (Duke, 1981). 
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11.10.1. Palynological information 
 
Pollen class:  unicolpate to tricolpate, oblate-spheroidal 
Aperture:  aperturate 
Ornamentation: psilate 
Outline:  trilobed in polar view,equitorial view elliptic 
Fertility:  100%    (Plate 11.10) 

11.11. Acacia retinodes Schtdl.,linnaea 

Warm region of the world are most favourable place for the cultivation of this species. (Plant, 
2003). Birds and ants are biggest agent for dispersal of seeds of A. retinodes. Traditional this 
species is use to cure heat stroke and number of other problems of human body.  

11.11.1. Palynological information 

Pollen class:  unicolpi, endoporate 
Aperture:  inaperturate  
Ornamentation: psilate 
Outline:  elliptic in polar view, oblate in equatorial view 
Fertility:  3%    (Plate 11.11) 

11.12. Caesalpinia pulcherimia L. 

The species is considered native to Asia and introduced to the West Indies and tropical region   
around the world, as it has been cultivated for its striking and colorful flowers (Acevedo-Rodriguez 
and Strong, 2012).  

Major active compounds of C. pulcherimia are Flavonoids, Alkaloids, Tannins, Glycosides, 
Phenolic compounds and Saponins. This was used to treat chest pain. Decoction of flowers was 
often used as an eye washes or applied to the body as an insecticide. For treatment of fever, 
jaundice, kidney disease and gastrointestinal disorder people used to make tea by boiling roots, 
bark and leaves of C. pulcherimia (Rodriguez and Strong, 2012).  

11.12.1. Palynological information 
 
Pollen class:  trilobed, tricolpate, colpi sunken, prolate, spheroidal 
Aperture:  pantoporate 
Ornamentation: lophate, psilate 
Outline:  spheroidal and rounded in polar and equatorial view 
Fertility:  24%    (Plate 11.12) 

11.13. Schotia branchypeta L. 

This plant is usually found on termite mounds and on river banks. The tree is considered drought 
resistant and can grow in dry regions as well. This plant is slightly frost tolerant (Duke, 1981). 
Active chemical components of Schotia brachypeta are 9, 12, 15-octadecatrienoic (linolenic) acid 
and methyl-5, 11, 14, 17-eicosatetraenoate. (Macgaw et al., 2002). Traditionally this leaves of this 
plants were used to stop nose bleeding. For this purpose leaves were burn and patient inhale that 
smoke to stop bleeding (Gelfand et al., 1985).Mental health problems and fontanel problems in 
babaies were treated by infusion and decoctions of bark (Macgaw et al., 2002). Bark of S. 
branchypeta was also used as tonic to cure diarrhea. 
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11.13.1. Palynological information 
 
Pollen class:   oblate-spheridal, unilobed to trilobed 
Aperture:  monoaperturate 
Ornamentation: psilate, scarbate 
Outline:  oblate-spheroidal in polar and equitorial view 
Fertility:   100%    (Plate 11.13) 

11.14. Prosopis juliflora Swartz. 

Originally P. juliflora is from Mexico, Central and northern South America. But now it has been 
naturalized in Australia, Brazil (outside its native range), Africa, western Asia, Arabia, the Indian 
Sub-continent and Hawaii. Major chemical compounds extracted from various parts of P. juliflora 
are 5-Hydroxytryptamine, Apigenin, Iaorhamnetin-3-Diglucoside, L-Arabinose, Quercetin, Tannin 
and Tryptamine (Duke, 1981). 

Prosopis juliflora is natural resource of gums, extracted from stem. This gum is significant 
ingredient of many medicines used for treatment of sunburn, infection/irritation of eyes, 
dermatological problems and stomach ailments (Duke, 1981). The inner yellow bark of branches, 
stems is characterized as purgatives. Aqueous extraction of leaves considered as very good eye 
wash for treatment of pink eye. Leaves are effective for treating headaches, painful gums and 
bladder infection. 

11.14.1. Palynological information 

Pollen class:  elliptical, colpi absent endoporate 
Aperture:  monoaperturate to zonoaperturate, rounded endopore   present 
Ornamentation: psilate, lacunate, scarbate 
Outline:  elliptical in equatorial and polar view 
Fertility  90%    (Plate 11.14) 

11.15. Delonix regia Bojer 

Delonix regia is native to Madagascar, Zambia. This species is exotic for Brazil, Burkina Faso, 
Cyprus, Egypt, Eritrea, Ethiopia, India, Pakistan, Jamaica, Kenya, Mexico, Niger, Nigeria, Puerto 
Rico, Singapore, South Africa, Sri Lanka, Sudan, Tanzania, Uganda, United States of America 
(Nikhal et al., 2010). Number of phytochemicals has been extracted from various parts of this 
plant. Stem bark is considered rich in flavonoids, alkaloids, saponins, sterols, stigmasterols, 
carotene, hydrocarbonsphytotoxins β-sitosterol, lupeol32, p-methoxybenzaldehyde, isolupeol, 
carotene, hydrocarbonsphytotoxins and phenolic acids. glycosides, tannins, alkaloids, 
sterols,terpenoids and carbohydrates have been extracted from root bark (Kavitha et al., 2011). 
Important phytochemicals characterized flowers are flavonoids, tannins, alkaloids, saponins, 
steroids carotenoids (lycopene, phytoene, phtofluene, β-carotene, prolycopene, neolycopene, δ-
lycopene and γ-lycopene),phenolic acid (gallic acid, protocatehuic acid, salicylic acid, trans-
cinnamic acid (Kavitha et al., 2011).  

Ethnobotanically various extractions of this species are used for antimicrobial and antifungal 
activities. It has been used in the folk medicine systems of several civilizations like for the 
treatment of constipation, inflammation, arthritis, hemiplagia, leucorrhoea and rheumatism. 
Flower of D. regia were used in dysmenorrhoea, as antibacterial, anti-inflammatory, broad 
spectrum antibacterial, analgesic, antimicrobial and antifungal (Kavitha et al., 2011). 
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11.15.1. Palynological information 

Pollen class:   oblate-spheroidal, rounded 
Aperture:   monoaperture, rounded endopore present 
Ornamentation:  psilate 
Outline:  rounded, circular in equatorial view, elliptic in polar view 
Fertility:  13%    (Plate 11.15)  

11.16. Calia secundiflora Ortega 

C. secundiflora is a bushy plant, distributed throughout Africa, America and Asia (Schultes and 
Hofmann, 1982). Cytisine, Lupinine, Anagyrine, Sparteine, N-methylcytisine, 5,6-dehydrolupanine 
and lupanine are major active compounds of this species. In past this plant was considered 
poisonous therefore inspite of presence of important phytochemicals in various plants medicinal 
uses are not reported. Only the use of seed as hallucinogen is reported (Schultes and Hofmann, 
1982).  

11.6.1. Palynological information 

Pollen class:  trilobed triangular intine and rounded exine 
Aperture:  inaperturate 
Ornamentation:  psilate 
Outline:  triangular in elliptical view, rounded in polar view 
Fertility:  50%     (Plate 11.16) 

11.17. Caliandra vermelha Koenitg. 

11.17.1. Palynological information 

Pollen class:  prolate, endoporate 
Aperture:  inaperturate 
Ornamentation: lophate, lacunate 
Outline:  prolate in equatorial and polar view 
Fertility:  50%    (Plate 11.17) 

11.18. Cassia fistula L. 

Amaltas is vernacular name of this species. This is native to south east region and usually found 
upto 1300m in Himalaya. The tree is extensively planted in tropical and subtropical areas for 
ornamental and medicinal purposes. It is commonly found in Swat and Hazara eastwards, 
ascending to 4000 ft. Common phytochemicals reported from leaves, roots and flowers of C. 
fistula are ceryl alcohol, kaempferol, rhein, bianthroquinone glycoside, which on hydrolysis, yields 
fistulin and rhamnose, rheinglucoside, sennosides A and B., chrysophanic acid; fistuacacidin, 
barbaloin, and rhein (Bahron et al., 2005).  

Historically this species is tremendiously use for treatment of various ailments. Roots are 
recomaned in chest and joint pains. It is also given in migraine and blood dysentery. Roots 
extractions are also good for lowering blood sugar upto 30 %.  The root is prescribed as a tonic, 
astringent, febrifuge and strong purgative (Bahron et al., 2005). Alcoholic extraction of root bark is 
effective for backwart fever. Aqueous extract of root has potential for anti-inflammatory activity. 
Leaves are of significance importance of medicinal worth. Mutagenecity of E. coli can be reduced 
by leaves extract. Due to laxative properties of leaves it is used as emollient, a poultice is used 
for chilblains, in insect bites, swelling, rheumatism and facial paralysis Leaves are also used in 
jaundice, piles, rheumatism ulcers and also externally skin eruptions, ring worms, eczema ( 



 xlvii 

Bhalerao and Kelkar, 2012). A mixture of bark, leaves and oil is applied to pustules, insect bites. 
Leaves and flowers are both purgative like the pulp. Hakims use to mix ash of pods with little salt 
and honey for curring coungh. Purgative, febrifugal, bilious and stringent properties of flowers and 
pods were also repoted in literature. Heated pods were frequently used to apply for swellings on 
the nect due to cold (Bhalerao and Kelkar, 2012) 

11.18.1 . Palynological information  

Pollen class:  unicolpate, oblate-spheroidal 
Aperture:  zonoaperturate 
Ornamentation: psilated, pantoporate 
Outline:  elliptic in polar view, oblate in equatorial view 
Fertility: 100%   (Plate 11.18) 

11.19.  Pethecelubium dulce Roxb. 

This is a plant of tropical and subtropical areas. The tree is found up to 1,500 m of Himalaya. 
Active phytochemicals extracted from seeds are A saponin, a sapogenin, pithogenin, a sterol 
glucoside B, and a flavone. Hexacosanol, sterol glucoside A, praline, leucine, valine, asparagines 
and glucose have been isolated from the mesocarp of the fruit. Α-spinasterolglucoside has been 
isolated from the bark. Afzelin and quercitrin have also been isolated from the plant (Rastogi and 
Mehrotra, 1993). 

In traditional system of medicine bark of tree is usually mashed and mixes with honey to treat 
diarrhea of unkown origin. This mixture is also useful for treating eyes and skin infections. 
Traditional healers use leaves for open and close wounds and for Genital herpes (Rastogi and 
Mehrotra, 1993).  

11.19.1. Palynological information 

Pollen class:  tricolpate, bilobed, rounded, circular 
Aperture:  di-aperturate, endopore absent 
Ornamentation: lacunate, psilate 
Outline:  rounded, circular in equitorail and polar view 
Fertility:  100%      (Plate 11.19) 

11.20. Cassia gluca L. 

This plant is found throughout Asia, particularly in Pakistan, India. This is also found in Australia. 
Linoleic acid, Andro-encecalinol, Prehnitol, Limonene, Azulene, phytol, Squalene and Oleic acid 
have been extracted from various part of C. gluca (Kittur, et al., 2015).  

The fruit is edible. This is very good species for producing gum, use in different medicine. This is 
use as culinary because of flavoring and aromatic qualities for centuries (Kittur, et al., 2015). 
Various extracts of leaves are reported to have have hypoglycemic and hepatoprotective effect. 

11.20.1. Palynological information 

Pollen class:  oblate-spheroidal, tricolpate, unilibed to trilobed 
Aperture:  inaperturate 
Ornamentation: psilate 
Outline:   oblate spheroidal in equatorial and polar view 
Fertility:  100%    (Plate 11.20) 
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11.21. Casia oxidentalis L. 

This is an erect woody shrub of tropical and subtropical areas. Its growth is starts immediately 
after rain and continued till the start of winter (Yadav et al., 2010). The main plant chemicals in C. 
occidentalis include: a chrosin, aloe-emodin, emodin, anthraquinones, anthrones, apigenin, 
aurantiobtusin, campesterol, cassiollin, chryso-obtusin, chrysophanic acid, chrysarobin, 
chrysophanol, chrysoeriol, emodin, essential oils, funiculosin, galactopyranosyl, 
helminthosporine, islandicine, kaempferol, lignoceric acid, linoleic acid, linolenic acid, mannitol, 
mannopyranosyl, matteucinol, obtusifolin, obtusin, oleic acid, physcion, quercetin, rhamnosides, 
rhein, rubrofusarin, sitosterols, tannins, and xanthorine (Yadav et al., 2010).  

Traditional herbal practitioner use this species for various purposes. Leaves and pods of this 
species are important ingrediation of polyherbal formulations. Pods of this plant are edible weed 
of agriculture in famine. Infustion of roots of Cassia occidentalis, Caesalpinia sepiaria and 
Azadirachta indica is given against white discharge in ladies. (Yadav et al., 2010). Boiled roots 
inform of tea are taken for constipation and incipient dropsy. Roasted pods are given in cough 
problems.  

11.21.1. Palynological information 

Pollen class:  unilpbed to trilobed, oblate-spheroidal 
Aperture:  inaperturate, endopore present 
Ornamentation: psilate 
Outline:  oblate-spheroidal in elliptical and polar view 
Fertility:  100%     (Plate 11.21) 

11.22. Mellitia pinnata L. 

This species is native of Bangladesh, India, Myanmar, Nepal, Thailand (Sangwan. et al., 2010) 
and exotic to Australia, China, Egypt, Fiji, Indonesia, Japan, Malaysia, Mauritius, New Zeeland, 
Pakistan, Philippines, Seychelles, Solomon Islands, Sri Lanka, Sudan, United States of America. 
Among active compounds of M. pinnata are mostly bitter alkaloids and oil. The decoction of 
leaves showed presence of carbohydrates, proteins, saponins, tannins and flavonoids (Sangwan. 
et al., 2010). 

Pharmacologically seed oil is of great significance. Oil is effective against many skin diseases like 
scabies, sores, herpes and the like cases of eczema (Satish and Sharma, 2014).It is also good 
for good in leprosy, piles, ulcers, chronic fever, liver pain, rheumatism arthritis and  whooping 
cough. Leaf extractions are good for treatment of flatulency, dyspepsia and diarrhea. Stem 
decoction is remedy for Gonorrhoea. Moreover stem bark exhibit significant CNS sedative and 
antipyretic activity. Various types of tumors specifically of stomach and female genital track can 
easily cure by fruit.  

11.22.1. Palynological information 

Pollen class:  trilobed, tricolpate, oblate 
Aperture:  inaperturate, endopore absent 
Ornamentation: psilate 
Outline:  oblate in equitorial view, triangular in polar view 
Fertility: 50%     (Plate 11.22) 
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Plate 11.1: Pollen Morphology of Butea monosperma L. 
(a, b) Polar View Unilobed (c, d, e) Equatorial View 

 

Plate 11.2: Pollen Morphology of Bauhinia variegata L. 
(a) Tricolpate (b) Equatorial View 
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Plate 11.3: Pollen Morphology of Bauhinia alba Buch.-Ham.ex Well 
(a) Trilobed (b) Polar View 

 

Plate 11.4: Pollen Morphology of Erythryna suberosa Roxb. 
(a) Tricolpate (b) Equatorial View 

 

Plate 11.5: Pollen Morphology of Mellitia ovalifolia L. 
(a) Aggregates (b, c) Polar View 



 li 

 

Plate 11.6: Pollen Morphology of Acacia karoo Hyne 
(a, b) Equatorial View (c) Polar View 

 

Plate 11.7: Pollen Morphology of Albizia lebbeck (L.) Benth 
(a) Equatorial View Monoaperturate (b) Polar View 
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Plate 11.8: Pollen Morphology of Acacia modesta Wall 
(a) Polar View (b) Equatorial View 

 
Plate 11.9: Pollen Morphology of Parkinsonia aculeata L. 

(a) Unilobed (b) Equatorial View 
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Plate 11.10: Pollen Morphology of Acacia mearnsii De Wild. 
(a) Tricolapte, Unilobed (b) Equatorial View 

 

 

Plate 11.11: Pollen Morphology of Acacia retinodes Schtdl. 
(a) Equatorial View (b) Polar View Unilobed 
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Plate 11.12: Pollen Morphology of Caesalpinia pulcherimia L. 
Scrabate, Polar View 

 

Plate 11.13: Pollen Morphology of Schotia branchypeta L. 
(a) Prolate (b) Equatorial View (c) Polar View 

 

Plate 11.14: Pollen Morphology of Prosopis juliflora Swartz 
(a) Equatorial View (b) Prolate 
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Plate 11.15: Pollen Morphology of Delonix regia Bojer 
Endoporate, Equatorial View 

 

Plate 11.16: Pollen Morphology of Calia secundiflora Ortega 
(a) Triangular Oblate Spheroidal (b) Polar View 

 

Plate 11.17: Pollen Morphology of Caliandra vermelha Koenitg 
Polar View 
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Plate 11.18: Pollen Morphology of Cassia fistula L. 
(a) Equatorial View (b) Polar View 

 

Plate 11.19: Pollen Morphology of Pethecelubium dulce Roxb. 
(a) Aggregate (b) Unilobed 

 

Plate 11.20: Pollen Morphology of Cassia gluca L. 
(a, b) Oblate spheroidal (b) Trilobed Equatorial View 
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Plate 11.21: Pollen Morphology of Cassia occidentalis L. 
(a) Polar View (b) Equatorial View 

 

Plate 11.22: Pollen Morphology of Mellitia pinnata L. 
(a) Aggregate (b) Tricolpate 
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12.        LAMIACEAE 

This is a cosmopolitan family and grow in all type of habitats. Species are very important for 
extraction of essential oils. Flavonoids and alkaloids also characterized this family. Essential oil 
extracted from various species of this family are used in cosmetic and medicinal industry (Ghani, 
2003).  

11.16. Vitex trifolia Linn. 

Origin of this species is unknown. Different varieties V. trifolia are reported from India and Mexico. 
The plant is often used as a hedge, especially in Asia. Various active compounds like essential oil 
and alkaloids have been extracted from various parts of this species (Ghani, 2003). Acitve 
compounds of leaf are flavones, artemetin and 7-desmethyl artemetin and some non-flavonoid 
components. The major monoterpenes found in the leaf oil are 1,8-cineole, terpinylacetate, 
sabinene and α-pinene and the major sesquiterpene is caryophyllene (Ghani, 2003). Leaves also 
contain friedelin, β-sitosterol, β-sitosterol glycoside, a long chain hydrocarbon (Rastogi and 
Mehrotra, 1993).  

In traditional system of medicine V. trifolia use for treatment of common cold, headache. It is very 
effective in viral infection as extraftion from leaves can easily stop the growth of virus. 
Antinthelmintic and anti-insecticidal activities were also reported for aqueous extracts of this plant 
(Rastogi and Mehrotra, 1993).  

11.16.1. Palynological information 

Pollen class:  tricolpate, colpi sunken, oblate-spheroidal 
Aperture:  zonoaperturate 
Ornamentation: psilate 
Outline:  oblate in equitorial view, elliptic in polar view  
Fertility:   68%    (Plate 12.1) 

 

Plate 12.1: Pollen Morphology of Vitex trifolia L. 
(a) Bi-aperturate (b) Tricolpate 
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12. LYTHRACEAE 

Many species (wild or cultivated) of family Lythraceae are considered as medicinally important. 
This family comprises of 31 genera and 620 species of mostly perennial herbs, shrubs or trees. 
Members of this family are mostly distributed tropics but ranging into temperate climate regions 
(Mabberley, 2008; Walter et al., 2008). Medicinally important genera of this family are Punica, 
Lawsonia and Lagerostoemia. Therapeutic properties of these genera are used to treat and 
prevent cancer, cardiovascular disease, diabetes, dental conditions and protection from UV 
radiation, Alzheimer‟s disease, male infertility, arthritis and obesity (Dipak et al., 2012). The most 
important phytochemical constituents found in the members of family Lythraceae are punicalin, 
punicalagin, fatty acids, sterols, triterpenoids, anthocyanins, flavonoids, alkaloids, glycosides, 
resins, volatile oils, fibres, proteins, polyphenolic compounds, gums and tannins (Lansky and 
Newmann, 2007).  

12.1. Punica garanatum L. 
 
Punica garanatum is used to cure a range of diseases, sore throats, coughs, urinary infections, 
digestive disorders, skin disorders, arthritis, and to expel tapeworms for thousands of years 
across different cultures and civilizations. It has great nutritional values and numerous health 
benefit (Lansky and Newmann, 2007). Major active constituent of this species are punicalin, 
punicalagin. These compounds are considered effective for Treatment of Cancer, Osteoarthritis 
and Other Diseases. Clinical research shows that pomegranates, when part of a healthy diet, 
might help prevent heart disease, heart attacks and strokes. This is because pomegranates have 
the potential to thin the blood, increase blood flow to the heart, reduce blood pressure, reduce 
plaque in the arteries, and reduce bad cholesterol while increasing good cholesterol (Lansky and 
Newmann, 2007).  
 
12.1.1.  Palynological information  

Pollen class:  unilobed to trilobed,tricolpate, rounded, circular, oblate-spheroid 
Aperture:  inaperturate 
Ornamentation: psilate 
Outline:  oblate-spheroid in eqiutorial and polar view 
Fertility:  100%     (Plate 13.1) 

12.2.  Lawsonia inermis L. 

This plant is commonly Henna. This is an important plant in pharmacopeia of Ayurvidic and Indian 
system of medicine. This is mostly use for skin diseases. L. inermis reported to have antibacterial, 
antifungal, antiparasitic, antiviral, anticancer, antidiabetic, tuberculostatic, anti-inflammatory, 
antifertility and wound healing properties (Ashnagar and Shiri, 2011). 

12.2.1. Palynological information 

Pollen class:  prolate, oblate. Elliptical, unilobed 
Aperture:  zonoaperturate, 2 endopore present 
Ornamentation: echinate, scarbate, lophate 
Outline:  prolate, oblate in equatorial view, elliptical in polar view 
Fertility:  75%     (Plate 13.2) 
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12.3.  Lagerostoemia indica rosea (L.) Pers 

Pharmacological properties of this species are febrifuge, stimulant and styptic. Leaves are 
considered as hydrogogue and drastic purgative. Bark and flowers are useful for treatments of 
cold (Ghani, 2003).  

13.3.1. Palynological information 

Pollen class:  prolate, elliptical 
Aperture:  zonoaperturate, irregular endopore present 
Ornamentation: psilate 
Outline:  prolate and elliptical in equatorial and polar view 
Fertility:  50%   (Plate 13.3) 

12.4.  Lagerostoemia indica (L.)Pers 

This species is traditionally used for curing diabetes and kidney disorders.  

13.4.1 Palynological information  

Pollen class:  irregularly rounded, unilobed, colpi sunken 
Aperture:  inaperturate 
Ornamentation: psilate, lacunate 
Outline:  irreglarly rounded in equatorial and polar view 
Fertility:  50%   (Plate 13.4) 

12.5.  Lagerostoemia lancasteri (L.)Per 

Bark leaves and flowers are reported to have medicinal uses. This species is important for curing 
hypo and hyper insulin conditions. L. lancasteri is very effective for treatment of kidney disorder 
(Gomez-Beloz, 2002).  

13.5.1. Palynological information  

Pollen class:  prolate, oblate, tetralobed 
Aperture:  zonoaperturate, endoaperurate 
Ornamentation: psilate, lacunate 
Outline:   prolate in equitorial viewand oblate in polar view 
Fertility:  50%    (Plate 13.5) 
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Plate 13.1: Pollen Morphology of Punica garanatum L. 
(a, b, c, d) Equatorial View (e) Polar View 

 

Plate13. 2: Pollen Morphology of Lawsonia inermis L. 
(a) Aggregate (b) Polar View (c) Equatorial View 
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Plate 13. 3: Pollen Morphology of Lagerostoemia indica-rosea (L.) Pers 
(a) Equatorial View (b) Polar View 

 

Plate 13. 4: Pollen Morphology of Lagerostoemia indica (L.) Pers. 
(a, b) Oblate Spheroidal, Trilobed, Polar View 

 
Plate 13. 5: Pollen Morphology of Lagerostoemia lancasteri (L.) Pers. 

(a) Tricolpate (b) Monoaperturate 
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13. MAGNOLIACEAE 

This family is commonly found in subtropical Eastern North America, India, Sri Lanka and 
Pakistan (Agababian, 1972). Species are rich in resins and essential oil. Species are mild 
diaphoretic, tonic, and aromatic stimulant. Member of this family are very effective in malaria 
(Wang et al., 2000).  

14.1. Magnolia grandifolia Linn. 

M. grandifolia is native to Southeastern United States, from coastal North Carolina south to 
central Florida, and then west to East Texas and Oklahoma. It is exotic to Pakistan and India and 
mostly found in tropical and subtropical regions (Wang et al., 2000).  ctive compound of this 
species are from chemical group of resins and essential oil. This species has used succuessfully 
for treatment of intermittent fever after failure of cinchona. Litter warm infustion of leaves and 
roots have genetle laxative and sudorific therefore it is used as tonic and antiperiodic and also as 
tincture powder (Wang et al., 2000).  

14.1.1. Palynological information 

Pollen class:  prolate, elliptical 
Aperture:  monoaperture, endopore present 
Ornamentation: psilate 
Outline:  prolate in polar view, elliptical in equitorial view 
Fertility:  100%   (Plate 14.1) 

https://en.wikipedia.org/wiki/Southeastern_United_States
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Plate 14.1: Pollen Morphology of Magnolia grandifolia L. 
(a) Aggregate (b, c) Equatorial View (d) Prolate 
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14. MALVACEAE 

Malvaceae is family of tropical and subtropical areas. Members of this family are distrubtued 
throughout Europe, Africa and Asia (Vartika and Verma, 2014). Species of this family contain 
several vitamins, essential oils, tannins and flavonoids. Traditionally speices of Malavaceae are 
used as expectorant and for treatment of genito-urinary tract imflammation. They are also 
reported to have antibacterial and antimicrobial activities (Ghani, 2003).  

14.1. Bombax ceiba Linn. (red) 

It is a deciduous tree, distributed in temperae and tropical regions of Asia, Africa and Australia 
(Vartika and Verma, 2014). Important phytochemicals of B. ceiba are lupeol, β-sitosterol, 
naphthoquinone compound, phenolic substances, a lactone and 4 sesquiterpenes. 
Phytochemicals extracted from roots are triacontanol, β- sitosterol and new glycosides (Jain and 
Verma, 2012). This plant is commonly use for diarrhoea, dysentery, menorrhagia, cough, 
leucorrhoea and stomatitis.externally flowers are use for boil, sores and itching (Vartika and 
Verma, 2014).  

14.1.1. Palynological information 

Pollen class:  oblate-spheroidal, rounded, elliptical 
Aperture:  inaperturate, operculum present, colpi absent 
Ornamentation:  psilate 
Outline:  elliptic in polar view, rounded in equatorial view  
Fertility:  50%    (Plate 15.1) 

14.2.  Hibiscus rosa sinensis L. 

This species is native to Southeast Asia particularly China. Plant is frequently present throughout 
the tropical regions and cultivated throughout the world for ornamental purposes. In Pakistan it is 
mostly found in cultivated form (Ghani, 2003). Major chemical compounds extracted from H. rosa-
sinensis are β-sitosterol, stigmasterol, taraxeryl acetate and three cyclopropane compounds and 
their derivatives. Flowers are rich in cyanidin diglucoside, flavonoids and vitamins, thiamine, 
riboflavin, niacin and ascorbic acid (Ghani, 2003). Quercetin-3-diglucoside, 3, 7-diglucoside, 
cyanidin- 3,5-diglucoside and cyanidin-3-sophoroside-5- glucosid. 

Various extractions of flower and leaves were used for treatment of different diseases. Aqueous 
extraction of leaves is proved to use in constipation and diarrhea, fatigue and skin disease. Fresh 
juice of roots is useful for gonorrhea (Ghani, 2003). Ethanolic extract of flower is use to inhibit 
angiotensin-I converting enzymes. 

14.2.1. Palynological information 

Pollen class:  unilobed, oblate-spherical, sub-circular 
Aperture:  endoaperturate 
Ornamentation:  ecchinate, lacunate 
Outline:  oblate-spheroidal in equitorial and polar view 
Fertility:  12%    (Plate 15.2) 

14.3. Grewia asiatica Linn. 

This is commonly known as Phalsa or Falsa. Native to Asia particularly India and other countries 
like Nepal, Pakistan, Bangladesh, Cambodia and Thailand (Ullah et al., 2012). Among important 
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phytochemical of G. asiatica are alkaloids, carbohydrates, glycosides, proteins and amino acids, 
saponins, steroids, acids, mucilage, fixed oils and fats (Muhammad et al., 2013).  

Phalsa is well known as astringent, coolant, and stomachic. In traditional system of medicine bark 
was used as a demulcent for treatment of rheumatism. Leaf powder is very useful for infections, 
and possesses strong antimicrobial and antibacterial properties (Muhammad et al., 2013).  

14.3.1. Palynological information 

Pollen class:   unilobed, oblate, elliptical 
Aperture:  monoaperture, endopore present 
Ornamentation:  psilate, scarbate 
Outline:  elliptic in polar view, oblate in equatorial view 
Fertility:  95%     (Plate 15.3) 

14.4. Stercolata colorata Roxb. 

This is an important deciduous tree of tropical areas. Important phytochemicals isolated from S. 
colorata and its close related species are 5,7,8-tetrahydroxy-4'-methoxyflavone-8-O-beta-D-
glucoside, 5, 7, 8-tetrahydroxy-4'-methoxyflavone-7-O-beta-D-glucoside, quercetin-3-O-beta-D-
glucoside, apigenin-6, 8-di-C-beta-D-glucoside, puerarin, 5, 7, 8, 3'-tetrahydroxy-4'-
methoxyflavone, 5, 7, 8-tetrahydroxy-3',4'-dimethoxyflavone, 5, 7, 8-tetrahydroxy-4'-
methoxyflavone (Xia et al., 2009). Leaves and bark of this plant are traditionally used for 
medicinal purposes. Seeds were eaten in roasted form during the famine (Sushama et al., 2006). 
In various traditional systems this species has been used to treat cold and high fever. It has been 
recorded as aphrodisiac. It has also been used for treatment of gonorrhea, snake bite, syphilis, 
tapeworm (Sushama et al., 2006) 

15.4.1. Palynological information 

Pollen class:   tricolpate, oblate-spheroidal 
Aperture:  monoaperturate, endpore present 
Ornamentation: psilate 
Outline:  oblate-spheroidal in equatorial and polar view   
Fertility:  100%   (Plate 15.4) 
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Plate 15.1: Pollen Morphology of Bombax ceiba L. (Red.) 
(a) Equatorial View (b) Oblate Spheroidal (c) Circular, Scarbate 

 

Plate 15.2: Pollen Morphology of Hibiscus rosa-sinensis L. 
Polar View 

 

Plate 15.3: Pollen Morphology of Grewia asiatica L. 
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Equatorial View 

 

Plate 15.4: Pollen Morphology of Stercolata colorata Roxb. 
(a) Prolate (b) Oblate Spheroidal 
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15. MELIACEAE 

This is the family of species distributed in China, India and Pakistan. Species are great resource 
of essential oils and resins. Members of Meliacea are used to treat various ailments like 
abdominal pain, dermatitis, jaundice and chest pain. Purgative, emetic and diuretic properties 
were also reported for some of species. Neem is extensively used in various cosmetic products 
because of its antimicrobial activities (Eshrat and Ali, 2002).  

15.1. Melia azadiarchta L. 

Commonly known as dharak. It is native to tropical Asia. Now this species is well naturalized 
throughout tropical and subtropical regions of world. Melia is rich in Bakayanin, quercitrin, rutin, 
backalactone 6 b-hydroxy-4-stigmastem-3-one and 6 b-hydroxy-4-campesten-3-one, 4, 5-
dihydroxy-7-0-a-L-rhamnopyranosyl-(1à4)-b-D-glucopyranoside, cystine, serine, arginine, glycine, 
glutamic acid, threonine, methionine, leucine, lycine, and proline (Vishnukanta, 2009). 
 
In Indian system of medicine M. azadiarchta is use for leprosy,  scrofu la, anthelmint ic,  
ant i l i thic ,  d iuret ic,  deobstruent ,  resolvent.  Root is  reported to have resolvent ,  
deobstruent propert ies . Seed is  ef fect ive in rheumat ism. Extract ions f rom wood 
are cons idered good for as thma. Bark  decoct ion is usual ly recommended in 
th irs t ,  nausea,  vomit ing, general debi l i t y and loss of  appet i te  (Vohra and 
Dandia, 1992).  
 

15.1.1. Palynological information 
 

Pollen class:  rounded, obate-spheroidal, unilobed, tetracolpate 
Aperture:  inaperturate, endopore present 
Ornamentation: psilate 
Outline:  rounded, oblate-spheroidal in equitorial and polar view 
Fertility:  50%    (Plate 16.1) 

15.2.  Azardiarchta indica L. 

Vernacular name of this species is neem. Indigenous to India and Pakistan. This plant can easily 
grow in tropical and subtropical regions. Rich in phytochemicals. Important phytochemical 
extracted from A. indica are (+)- azadirachtin, nimbinene, 6-desacetylnimbinene, nimbandiol, 
nimbolide, p-sitosterol, salannin, gedunin, azadirone, nimbin, nimbidine, nimbicidine, nimbinol, 
sitosterol glucocide1, quercetin, n-hexacosanol, nonacosane, moisture, proteins, fat, fiber, 
carbohydrates, minerals, calcium, phosphorus, iron, thiamine, niacin, carotene, gedunin, 7-
deacetoxy-7a-hydroxy gedunin, 17p-hydro.xy-azadiradione, 17-epiazadiradione and nimbiol 
(Rabiu and Subhasish, 2009) 

Ethnobotanicaly Neem has used effectively for treating certain fungi that can harm humans.it has 
also supressed several species of pathogenic bacteria, like Salmonella typhosa and 
Staphylococus aureus (Eshrat and Ali, 2002). Anthelmintic, antiperiodic, antiseptic, diuretic and 
purgative actions have also been observed by extraction of various parts of A. indica. This plant is 
also used to treat boils, pimples, eye diseases, hepatitis, leprosy, rheumatism, scrofula, ringworm 
and ulcers. Leaves of neem are used for making teas to treat malaria. Twigs of this species are 
excellent toothbrushes, used for prevention of periodontal disease (Eshrat and Ali, 2002).  
 

15.2.1. Palynological information 
 

Pollen class:  tricolpate, colpi suken, zonoaperturate 
Aperture:  colpi are partially sunken, endopore present, zonoaperturate 
Ornamentation: psilate 
Outline:  elliptic in polar view, eqiutorial view rounded 
Fertility:  100%   (Plate 16.2) 
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Plate 16.1: Pollen Morphology of Melia azadirechta L. 
(a) Polar View (b) Equatorial View 

 

Plate 16.2: Pollen Morphology of Azadiarechta indica L. 
(a) Tricolpate, Trilobed (b) Equatorial View Zonoaperturate (c) Polar View 
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16.     MORACEAE 

This is also known as mulbury or fig family. Distributed in tropical and subtropical regions, few 
species are also present in temperate region. Lactiferies and milky sap in parenchymatous cell 
characterized this family (Gilani and Rahman, 2005). Fruit of some species like Morus alba and 
and M. nigra are edible. Milky sap is used as antidote for snake and scorpion bits. Fruit of 
Moraceae species are reported as astringent, carminative, tonic, laxative, oleaginous, tonic, 
fattening and aphrodisiac.leaves are effective for skin diseases, asthma and diarrhea (Mazid et 
al., 2012). 

17.1. Ficus Carica L. 

Vernacular name of this species is anjeer and common name is fig. This species is cultivated 
extensively in warm and temperate region of world. Anjeer is native of western Asia (Dehgan, 
1998).Fig is rich in organic acids, sugars, chlorogenic acid, catechins, epicatechins, kaempferol-
3-Oglucoside, luteolin-8-C-glucoside, linoleic acid, phytosterols, polyunsaturated fatty acids and 
phenolic acids. Some important consitituent found in latex are 3-O- and 5-O-caffeoylquinic acids, 
ferulic acid, quercetin-3-O-glucoside, quercetin-3-O-rutinoside, psoralen and bergapten. 

In past figs were considered very good metabolic, cardiovascular, respiratory, antispasmodic, and 
anti-inflammatory remedy. Fruit is eaten in fresh form or used for preparing jams. Figs are rich in 
amino acids and free of fats and cholesterol therefore it recommended for laxative, 
cardiovascular, respiratory, antispasmodic, and anti-inflammatory remedies. Fruit juice in 
combination of honey is good for haemorrhage (Gilani and Rahman, 2005). 
 
15.2.2. Palynological information 
 
Pollen class:  unilobed, oblate-spheroidal, rounded, circular 
Aperture:  monoaperturate, endopore absent 
Ornamentation  psilate 
Outline:  oblate-spheroid in polar and equatorial view 
Fertility: 90%     (Plate 17.1) 

15.3.  Broussonetia papyrifera L. 

Jungle shahtoot is vernacular name of this species. B. papyrifera is an invasive species of 
Pakistan. Commonly found in East Asia - China. Occasionally naturalized in S.E. Europe (Son et 
al., 2001).  This species is rich in various types of alkaloids and flavonoids. Traditional this 
species is considered as Astringent; Diaphoretic; Diuretic; Galactogogue; Haemostatic; Laxative; 
Ophthalmic; Skin; Stimulant. Latex is used externally for neurodermatitis, tinea infection, eczema, 
bee sting, insect bites, and is also used as a vulnerary (Fang et al., 1995).  

17.2.1. Palynological information 

Pollen class:  unicolpate, bicolpate, tricolpate, oblate-spheroida 
Aperture:  irregularly, rectangular endoaperturate 
Ornamentation:   reticulate, scarbate and psilated 
Outline:  elliptical polar view, oblate-spheroidal equatorial view 
Fertility:  9%    (Plate 17.2) 
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Plate 17.1: Pollen Morphology of Ficus Carica L. 

(a) Aggregate (b) Polar View 

 

 

Plate 17.2: Pollen Morphology of Broussonetia papyrifera L. 
(a, b) Oblate Spheroidal Tricolpate (c) Equatorial View 

 

16.  MORIGNACEAE 

This is a monogenric family. Dicotyledenous species of tropical and subtropical region are 
included in genus Moringa. Members of this family are mostly originated fron India and Africa. 
However they have been introduced in Kenya, Bangladesh, Afghanistan, Iran and Pakistan 
(Abuye et al., 2012). Most important phytochemical of this family belongs to glucosinolates and 
flavonoid. Species are effective for treating stomach relating problems. Many species have 
antioxidant properites (Goyal et al., 2007). 

16.1. Moringna olifera Lam. 

This species is native to India, Pakistan, Malaysia, Oman, Qatar, Saudi Arabia, United Arab 
Emirates, Yemen, Republic of Afghanistan, Bangladesh, Benin, Burkina Faso, Cameroon, Chad, 
Eritrea, Ethiopia, Gambia, Ghana, Guinea, Haiti, Indonesia, Iran, Kenya, Kiribati, Liberia, Mali, 
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Marshall Islands, Mauritania, Myanmar, Nepal, Niger, Nigeria, Northern Mariana Islands, 
Pakistan, Philippines, Senegal, Sierra Leone, Sudan, Tanzania, Thailand, Togo, Uganda, 
Vietnam, Zanzibar (Abuye et al., 2012). Phytochemicals extracted from leaves of M. olifera are 3-
O-glucoside and quercetin-3-O-(6''-malonyl-glucoside), and lower amounts of kaempferol-3-O-
glucoside and kaempferol-3-O-(6''-malonyl-glucoside), 3- caffeoylquinic acid and 5-caffeoylquinic 
acid, 4-(alpha-l-rhamnopyranosyloxy)-benzylglucosinolate and three monoacetyl isomers of this 
glucosinolate. Other components in the leaf extract are O ethyl- 4-(alpha-L-rhamnosyloxy) benzyl 
carbamate 4(alpha-L-rhamnosyloxy)-benzyl isothiocyanate, beta-sitosterol, glycerol-1-(9-
octadecanoate), 3-O-(6'-O-oleoyl-beta-D-glucopyranosyl)-betasitosterol and beta-sitosterol-3-O-
beta-D-glucopyranoside (Goyal et al., 2007). 

Various parts of M. olifera were used for treatment of different ailments. Moringa leaf has 
potential to cure male sexual disorders. Leaf powder is used for treatment of Arthritis and Gout. It 
is believed to reduce inflammations and pain (Goyal et al., 2007). 

16.1.1. Palynological information 

Pollen class:  prolate, 4 zonoaperturate, oblate-spheoirdal, unilobed 
Aperture:  colpi and ectoaperture absent, endoaperture irregular in shape 
Ornamentation:  lacunate, psilate 
Outline:  rounded equatorial view, elliptic polar view 
Fertility:  50%    (Plate 18.1) 
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Plate 18.1: Pollen Morphology of Moringna olifera Lam. 

(a) Aggregate (b) Scarbate (c) Polar View (d) Equatorial View 

17.  MUSACEAE 

This is commonly known as banana family. Among the important phytochemicals of this family 
are flavonodes, indole compounds and tryptophan. Traditionally fruit of this family is recomanded 
for stomach disorders specially diarrhea, dysentery, intestinal lesions, ulcerative colitis and 
uremia. Leaves were used as cool dressing for boils (Ghani, 2003). Roots were reported as 
anthelmintic and good in blood diorders. The species of this family are also used in inflammation, 
snake bite and Pain (Agarwal et al., 2009). 

17.1. Musa acuminata Colla. 
Commonly known as banana. It was reported from Malaysia almost 4000 years ago. Now it has 
been naturalized in India, Pakistan and Philipine. Banana is rich in potassium, magnesium, 
calcium, fluorine, phosphorus, iron, zinc and copper, vitamins and, beta-carotene, B group 
vitamins, vitamins C and E (Agarwal et al., 2009). 

Different diseases can be treated by different parts of M. acuminate. Flowers were used for 
treating bronchitis and diabetes in past. Leaves were used externally as poultices on burns. Root 
extractions were recommended for treating digestive disorder. Bananas are useful for antifungal 
and antibiotic properties (Ghani, 2003).  

17.1.1. Palynological information 

Pollen class:  prolate, irregularly rounded 
Aperture:  inaperturate,irregular endopore 
Ornamentation: psilate 
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Outline:  prolate in equitorial view ,irregularly rounded in polar view  
Fertility:  21%    (Plate 19.1) 

 

Plate 19.1: Pollen Morphology of Musa accuminata Colla. 
(a) Equatorial View (b) Polar View 

18.  MYRTACEAE 

This family native to Australia and Tazmania. Now it is wide use in Australia, America and Asia. 
Velatile oils, terpene, alpha and beta terpene are important phytochemicals of this family 
(Stefanello et al., 2011). Crushed leaves in hot water were used for sinus congestion. Infusion of 
leaves is effective for cold, glandular fever and postviral fatigue, cough and skin infection (Santos 
et al., 2014).  

18.1. Callistemon citrinus Cart. 

Commonly known as bottle brush, Native to the Queensland, New South Wales and Victoria in 
Australia (Cock, 2012). This species is mostly found in the vicinity of rocky streams and near-
coastal swamps. Almost twenty four active compounds have been isolated from C. citrinus. 
Important compounds are α-pinene, β-pinene, α-terpinene, linalool, trans-pinocarveol, terpinen-4-
ol, geraniol and α-terpineol this is woody aromatic species and use for curing diarrhoea, 
dysentery and rheumatism. It is also used in anticough, antibronchtits and insecticide folk 
medicine (Santos et al., 2014).  

18.1.1. Palynological information 

Pollen class:  unicolpate, biprojectate, triangular, oblate-spheroidal 
Aperture:  endoporate, irregular endoporate 
Ornamentation: psilated, striated  
Outline:  ellpitical polar view, triangular, oblate in equatorial view 
Fertility:  50%      (Plate 20.1) 
 
18.2.  Eucalptus glabra Labill. 
 
This tree is indigenous to Australia and Tasmaina, however have extensively been introduced in 
South Asia (Oswaldo et al., 2012). One of the most important phytochemical constituent of this 
species is essential oil. This is considered strongest antiseptic oil. Antimalarial activity of this oil is 

http://en.wikipedia.org/wiki/Queensland
http://en.wikipedia.org/wiki/New_South_Wales
http://en.wikipedia.org/wiki/Victoria_(Australia)
http://en.wikipedia.org/wiki/Australia
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reported. This oil can also be used to increase cardiac action (Ghani, 2003). External it is used for 
skin infections and inflammation.  
18.2.1. Palynological information 

Pollen class:  trilobeb, tricolpate, sub-circular to circular, rounded, spheroidal   
Aperture:  endopore present, monoaperturate 
Ornamentation: psilate 
Outline: rounded, sub-circular to circular spheroid in equatorial and polar view 
Fertility:  50%   (Plate 20.2) 

18.3.  Syzigium cumini  L. 

Vernacular name is jamin. A tree of tropical and subtropical regions climates under a wide range 
of environmental conditions (Muniappan, 2012). Fruit is used in fresh form and in jams. 
Phytochemicals extracted from leaf and seeds are heptacosane, nonacosane, octacosane, 
tricontane, octadecane and 4-(2-2-dimethyl-6-6-methylenecyclohexyl) butanol, decahydro-8a-
ethyl-1, 1, 4a, 6- tetramethylnaphalene, octadecane, 1-chlorooctadecane and tetratetracontane. 
Syzigium cumini is used for treatment of diabetes mellitus, inflammation, ulcers and diarrhea. The 
pulp of fruit is best for lowering of blood glucose level (Santos et al., 2014).  
 
18.3.1. Palynological information 
 
Pollen class:  unilobed. Bi-colpate, colpi sunken, oblate, rounded 
Aperture:  inaperturate 
Ornamentation: psilate 
Outline:  oblate, rounded in equatorial and polar view 
Fertility:  40%    (Plate 20.3) 

18.4. Psidium guajana L. 

This is cultivated tree found in tropical and subtropical regions. Psidium guajana is native of 
Colombia, Mexico, Peru, United States of America and introduced in Australia, Bangladesh, 
Brunei, Cambodia, Cameroon, China, Costa Rica, Cote d'Ivoire, Cuba,Dominican Republic, 
Ecuador, Eritrea, Ethiopia, Fiji, Gabon, Gambia, Greece, Guyana, Haiti, India,Indonesia, Israel, 
Kenya, Laos, Malawi, Malaysia, Myanmar, Nigeria, Pakistan, Panama,Philippines, Puerto Rico, 
Samoa, Senegal, South Africa, Sri Lanka, Sudan, Tanzania, Thailand,Togo, Uganda, Venezuela, 
Vietnam (Ravi and Divyashree, 2014). Important active compounds are pentacyclic triterpenoid 
guajanoic acid, beta-sitosterol, uvaol oleanolic acid and ursolic acid  

Every part of plant from root to fruit used for treatment of number of diseases in ancient time. 
Leaves were used to treat intestinal issues internally and skin problem by external application. 
Ripen fruit is mild laxative and the unripe fruit works as an antidiarrheal (Ravi and Divyashree, 
2014). 

18.4.1. Palynological information 

Pollen class:  tricolpate, triangular 
Aperture:  inaperturate 
Ornamentation: psilate, lacunate 
Outline:  triangular in equatorial and polar view 
Fertility:  50%    (Plate 20.4) 
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Plate 20.1: Pollen Morphology of Callistemon citrinus Cart. 
(a, b) Polar View and Bilobed 

 

Plate 20.2: Pollen Morphology of Eucalptus glabra Labill 
(a) Tricolpate (b) Oblate Spheroidal 
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Plate 20.3: Pollen Morphology of Putranjiva roxburgii Wall. 
(a) Partially Sunken Colpi (b) Equatorial View 

 

Plate 20.4: Pollen Morphology of Syzigium cumini L. 
(a, b) Aggregate (c) Tricolpate 

19.  OCHNACEAE 
 
This is the family of tropical trees and shrubs. Most of the species of this family are native to 
Brazil. Species of this family are known to use for stomach disorders (Alfred, 2013). But the 
genus Ochna is native to Asia and Africa. Important phytochemicals isolated from various species 
of this family are flavonoids (including bi-, tri-, and pentaflavonoids), anthranoids, triterpenes, 
steroids (Bandi et al., 2012). Species of this family have been used for treatment of asthma, 
dysentery, epilepsy, gastric disorders, menstrual complaints, lumbago, ulcers. Leaf extract is also 
used as antidote for snake bite (Bandi et al., 2012). 
 

19.1. Ochna serulata (Hochst.) Walp 

This species native to South Africa. It is considered an invasive weed in some parts of Australia 
and New Zealand (Alfred, 2013). Decoction of roots use to given children suffering from bone 
diseases or gangrenous rectitis. Bark and roots are externally applied to treat wounds. In 
traditional African system fruit was given to patient suffering from diseases that attacks one’s 
bones (Alfred, 2013).  
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21.1.1. Palynological information 

Pollen class:  unilobed, oblate-spheroidal 
Aperture:  monoaperturate, endopore absent 
Ornamentation: psilate, lacunate 
Outline:  oblate-sheroidal, rounded in equatorial and polar view 
Fertility:  50%   (Plate 21.1) 

 

Plate 21.1: Pollen Morphology of Ochna serulata (Hochst.) Walp. 
(a) Aggregate (b) Equatorial View 

 

20. PLANTACEAE 
 
Most of the species of this area are deciduous trees. Native to North America however cultivated 
in tropical to sub temperate regions of the world. Phytochemicals isolated from species of this 
family are mostly flavonol glycoside, triterpenoids, tannins and caffeic acid (Thai et al., 
2016).Species are used for the treatment of dermatological, gastrointestinal, rheumatic and 
inflammatory diseases (Emami et al., 2004). 
 
20.1. Platanus orientalis L. 

Vernacular name is chnar. Native range for this species is Eurasia from the Balkans to at least as 
far east as Iran and to the Himalayas in the east (Emami et al., 2004). Active chemical 
compounds isolated from P. orientalis are Phenolic acid, Flavonoid glycoside, Ethyl acetate, 
Ethanol and Flavonoid aglycones (Thai et al., 2016).  

In traditional system of medicine leaves remain in use for treating ophthalmia of eyes. Decoction 
of leaves is good for dysentery treatment. Leaves are also use for making creams use for 
treatment of wounds. Bark after boiling in vinegar use in diarrhoea, dysentery, hernias and 
toothache (Emami et al., 2004).  

22.1.1. Palynological information 

Pollen class:  oblate-spheroidal, unilobed, tricolpate, colpi sunken 
Aperture:  inaperturate 
Ornamentation: psilate   
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Outline:  oblate-spheroid in equatorial and polar view 
Fertility:  20%    (Plate 22.1) 

 

Plate 22.1: Pollen Morphology of Platanus orientalis L. 
(a) Oblate Spheroidal (b) Equatorial View (c) Polar View 

21. PUTRANJIVACEAE 
 
This family is native to Southeast Asia, Indian subcontinent, Japan, Southern China and New 
Guinea. Phytochemicals of this family are mostly from glucosinolates group. Various parts of 
plant like root, shoot, flowers and leaves were used for treatment of different diseases produced 
by various micorbes (Jagdish, 2014). 
 
21.1. Putranjiva roxburgii Wall. 

This species is commonly found in dry evergreen or semi evergreen forest. Its distribution ranges 
from Pakistan and India to New Guinea and the Solomon Islands. Active chemical constituent 
comprises of Ethanol, Triterpenoids, Ellagic acid, Gallic acid, Gallocatechin, Saponins, Gallo-
tannins and Methyl putrate (Jagdish, 2014). P. roxbrugii is a medicinal tree. Its leaves, roots, fruit 
and seed are used for medicinal purposes. Refrigerant, analgesic, antipyretic and anti-
inflammatory activities were reported for leaves. Seed paste is effective for headache and powder 
is useful in knee pain (Ghani, 2003).  

23.1.1. Palynological information 
 
Pollen class:  rounded, circular, tricolpate, colpi sunken, 2 colpi groove 
Aperture:  inaperturate, endopore present 
Ornamentation: psilate 
Outline:  rounded, circular in equatorial and polar view 
Fertility:  100%    (Plate 23.1) 
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Plate 23.1: Pollen Morphology of Putranjiva roxburgii Wall. 

(a) Partially Sunken Colpi (b) Equatorial View 

 
22. ROSACEAE 
 
This family is commonly known as rosa family. Mostly species are shrubs and tree few herbs are 
also present in thie family. Important phytochemicals are from Alkaloids and Flavonoid groups 
(Fisk et al., 2015). Traditionally different species of this family were used for treatment of vaious 
diseases. Rose water is used for reduceing capilliaries swelling under the skin. Internally it is very 
effective to improve functional of liver and improve bile secretion. Rose tea is good for sore 
throats and fever. Essential oil extracted from various species of this family is used for treating 
hemorrhage, liver problems, nausea, fatigue, ulcers, asthma, dehydration, and bacterial infections 
of the stomach, colon, and urinary tract (Ghani, 2003). 
 
22.1. Prunus cerasifera Ehrh. 

Seventeen different compounds have been isolated from leaves. These compounds are β-
sitosterol, stigmasterol, daucosterol, lupeol, ursolic acid, arjunolic acid, Niga-ichigoside F1, 
apigenin, kaempferol, kaempferol-3-O-β-D-glucoside, quercetin, quercetin-4'-O-β-D-glucoside, 
hyperin, luteolin, luteolin-4'-O-β-D-glucoside, rutin, gallic acid (Fanning et al., 2014). These 
compounds impart significance importance to P. cerasifera. In the past leaves have been used as 
an agent for stimulation respiration and improvement of digestion. It has been specially use for 
apprehension of losing rationale and mind control (Fisk et al., 2015).  

24.1.1. Palynological information 
 
Pollen class:  triangular, tricolpate, colpi sunken, oblate-spheroidal 
Aperture:  tri-endoporate, monoaperturate 
Ornamentation: psilate, scarbate 
Outline:  triangular in equitorial view, oblate-spheroidal in polar view  
Fertility:  4%    (Plate 24.1) 

22.2. Rosa indica Linn. 

Commonly known as rose and vernacular name is gulab. This species is found throughout 
Pakistan as common ornamental plant. This species is native indian subcontinent (Fisk et al., 
2015). Quinic acid (43.12%),Pyrogallol (21.92%), and 5-hydroxymethylfurfural (11.52%) have 
isolated from rose. Among the other important phytochemicals isolated from essential  oil of rose 
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are methyl santonilate, butanoic acid, 2-methyl-5-oxo-1-cyclopentene-1-yl ester, santolina 
epoxide, artemiseole, 9-farnesene, octadecanoic acid ethyl ester, palmitic acid (2-phenyl-1,3-
dioxolan-4-yl methyl ester), isosteviol, caryophylline oxide, pentyl phenyl acetate, and 
dihydromyrcene (Fisk et al., 2015).  

Due to uplifting effect of rose on nervous system it was use for insomnia, depression and fatigue. 
Roses are also used for culinary purposes. Rose oil is frequently use in cosmetics (Ghani, 2003).  

24.2.1. Palynological information 

Pollen class:   oblate-spheroidal, lophate 
Aperture:  inaperurate  
Ornamentation:  psilate, lophate, scarbate 
Outline:  oblate-spheridal in equatorial and polar view 
Fertility:  100%    (Plate 24.2) 

22.3.  Prunus domestica Linn. 

Commonly known as plum and vernacular name is Alu bokhara. The small rose tree, most 
primitive species for domestication in rosaceae. Cultivated in temperate areas frequently. 
Important phytochemical constituents are Sugars; malic acid; pectin, sorbitol, pantothenic acid 
and isatin.  Fruit is small juicy with low calories and considered best for cancer patients (Fanning 
et al., 2014). Fruit also cotain dietary fibre, sorbitol and isatin make suitable to maintain proper 
functioning of digestive system.  Metabolism of metabolism of carbohydrate, protein and fat can 
be improved by niacin, vitamin B-6, and patothenic acid present in fruit. 
 
24.3.1. Palynological information 
 
Pollen class:  tricolpate, colpi sunken, trilobed, , triangular 
Aperture:  inaperturate 
Ornamentation: psilate 
Outline:  oblate in equatorial view, triangular in polar view 
Fertility:  100%    (Plate 24.3) 

 
Plate 24.1: Pollen Morphology of Prunus cerasifera Ehrh. 

(a, b) Equatorial View Prolate 
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Plate 24.2: Pollen Morphology of Rosa indica L. 
(a) Equatorial View (b) Oblate Spheroidal 

 

Plate 24.3: Pollen Morphology of Prunus domestica L. 
(a) Aggregate (b, c) Polar View (d) Equatorial View 

23. RUBIACEAE 

This family is commonly known as coffee or mardar family. Trees, shrubs, herbs and lianas are 
the habit of species beling to this family. Phytochemical constituents include alkaloids, terpenoids, 
phenols, tannins, flavonoids. In traditional system of medicinal species of this family were used 
for skin and urinary tract disorders (Khare, 2004).  
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23.1. Catesbae spinosa Lily. 

Indigenous to West Indies. Occasionally cultivated in Pakistan (Khare, 2014).Traditonal use for 
skin disorders. It is also effective for disorder of urinary tract.  
 
25.1.1. Palynological information 
 
Pollen class:  trilobed, angulaperture, triangular 
Aperture:  angulaperture, 2 rounded endopore present 
Ornamentation:  psilate, lophate 
Outline:  triangular in elliptical and polar view 
Fertility:   8%    (Plate 25.1) 

 

Plate 25.1: Pollen Morphology of Catesbae spinosa L. 
Triangular Tricolpate 

24.  RUTACEAE 
 
Commonly know as citrus family. Species are mostly found in warm temperate and tropical 
region.Major phytochemicals of species includes carotenoids, flavonoids, phenols (Khare, 2004). 
Orange water is used for culinary and confectionary purposes. Essential oil extracted from the 
species of family Rutaceae are use for aroma therapy (Ghani, 2003). 
 
24.1. Citrus limetta Risso in Ann. 

Cultivated in Pakistan. It is usually found in hot climatic conditions (Khare, 2004). Various active 
chemical constituents have been isolated from pulp and peel of C. limetta. Peel is rich in 
Flavonoids hesperidin, naringin, Carotenoids and hydroxycinnamic acids. Pulp contains 
essentialoils α-pinene, β-pinene, sabinene, β-myrcene, p-cymene, limonene, γ-terpinene, neryl 
acetate, β-bisabolene, and α-bergamotene (KunduSen et al., 2011).  

Ethnobotanically this species reported to have antimicrobial, Antihyperglycemic, Anti-
inflammatory and Antithrombotic Activities.Due to presence of flavonoids and limonoids make it 
suitable for treatment of cancer and wounds (KunduSen et al., 2011). 
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26.1.1 Palynological information 

Pollen class:   oblate-spheroidal, colpi sunken, oncus 
Aperture:  zonopaerturate 
Ornamentation: scarbate, psilate 
Outline:  oblate-spheroidal and rounded in polare view, elliptical in equatorial view 
Fertility:  100%    (Plate 26.1) 

24.2. Citrus sinensis Linn. 

Citrus are widely in tropical and subtropical regions of Pakistan and world (Piccinelli et al., 2008). 
It is cultivated in more than 130 countries including Indua, Pakistan.UK, France, Germany, 
Holland, Brazil, China, USA and Spain. Orange is major source of vitamins, especially vitamin C, 
sufficient amount of folacin, calcium, potassium, thiamine, niacin and magnesium (Angew, 2007). 
It also contains iron, chlorine, manganese, zinc, sodium, phosphorous, iodine, calcium, folic acid, 
potassium, pectin, beta-carotene and amino acids and fibre.  

In traditional system of medicine sweet orange is considered best for cardiovascular diseases (Di 
Majo et al., 2005).as this is low calorie fruit therefore very effective in persons with obesity. It is 
effective for reducing blood cholesterol. Regular intake of orange juice reduces calcium oxlate 
and stop kidney stone formation.  

26.2.1. Palynological information 

Pollen class:  oblate, tricolpate, colpi sunken, oncus 
Aperture:  zonoaperturate 
Ornamentation: psilate, scrabate 
Outline:  oblate-spheroidal and rounded in polar and equatorial view 
Fertility:  100%   (Plate 26.2) 

24.3. Citrus limon Linn. 

Commonly known as lemon. Mostly grown in tropical and subtropical regions. lemon contain 
Essential oil of complex composition (Di Majo et al., 2005): limonene, pinene, citral, citronellal, 
terpineol, camphene, phellandrene, coumarins, flavonoids, vitamin C, carotenoids, mucilages, 
calcium oxalate. Abundant pectin, sugar, citric acid, malic acid, flavonoids.  
Essential oild of lemon coupled with pleasant aroma is highly desirable for arom therapy. Lemon 
aroma can improve function of mind and have pleasant effect on mood. Its juice is very good 
choice for treating various type of skin diseases. Antiviral and anti microbial activities are also 
reported in traditional system of medicine (Di Majo et al., 2005).  

24.3.1. Palynological information 

Pollen class:  oblate-spheroidal, bicolopate, colpi sunken 
Aperture:  monoaperturate, endopore absent 
Ornamentation: psilate 
Outline:  oblate-spheroidal in equatorial and polar view  
Fertility:  100%    (Plate 26.3) 

24.4. Moraya paniculata L. 

Moraya paniculata is distributed upto the height of 1500m. Native to tropical Asia from India and 
Srilanka to Myanmar (Burma), southern China and Taiwan, Thailand and eastwords throughout 
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the Malesian region tonortheastern Australia and Caledonia. (Gautam et al., 2012). paniculatine, 
coumarrayin, osthol, 8-isopentenyllimettin, pheobalosin, murralongin, imperatorin, murrangin, 
issomexoticin, mupanidin,murapanicin,hainanmurpanin, isomerazin, 7-methoxy-8-(2’-methyl-2’-
formylpropyl) coumarin, murrayanone, murraculatin; coumarins isolated from M. paniculata.  

Ethnobotanically this species is proven as stimulant and astringent to treat diarrhoea and 
dysentery (Gautam etal, 2012). Leaf decoction is used for treatment of dropsy and leaf powder is 
applied on wounds. Root and bark is used to treat rheumatism, coughs and hysteria. (Gautam 
etal, 2012). 

26.4.1. Palynological information 

Pollen class:  prolate, elliptical, unilobed, tricolpate, 2 colpi sunken 
Aperture:   zonoaperurate, endoporate 
Ornamentation: scarbate, lophate, psilate, lacunate 
Outline:  prolate in equatorial view , elliptical in polar view 
Fertility:  80%    (Plate 26.4) 

 

 

Plate 26.1: Pollen Morphology of Citrus limetta Riso in Ann 
(a) Polar View (b) Equatorial View 
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Plate 26.2: Pollen Morphology of Citrus sinensis L. 
(a) Equatorial View (b) Polar View 

 

Plate 26.3: Pollen Morphology of Citrus limon L.) 
Oblate Spheroidal Tetracolpate 
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27. SAPINDACEAE 

This family is known as maple family. Mostly species are trees and shrubs. Phytochemicals of 
species belong to this family mostly includes terpenes and flavonoids (Kane, 2006). 

27.1. Sapindus saponin L. 

This species is present from the central Arizona, east to the Gila River and Rio Grande Drainages 
in New Mexico, to Texas and east to Louisiana. (Kane, 2006). Saponins, diterpenes and 
flavonoids, among other secondary metabolites. Several saponins and acyclic sesquiterpene and 
diterpene oligoglycosides have been isolated as secondary metabolites from various parts of . 
samponin.  
Ethnobotanically this plant is used as diuretic, stimulant, expectorant, natural surfactant, sedative, 
vermifuge and against stomachache and dermatitis in many parts of the world. (Tsuzuki et al., 
2007). Fruit is a remedy for ulcers, scabies, joint pain, inflammations. 

27.1.1. Palynological information 

Pollen class:  oblate-spheroidal, bi-colpate, colpate sunken 
Aperture:  4-zonoaperturate, endopore present 
Ornamentation: psilate, scarbate 
Outline:  oblat-spheroidal in equitorial view. Elliptical in polar view  
Fertility:  25%    (Plate 27.1) 

27.2. Litchi chinensis Sonn. 

This is original plant of Southern China but also found in Pakistan India, Vietnam, Indonesia, and 
Philippines. (Ibrahim and Mohamed, 2015). In many cultures cough, flatulence, stomach ulcers, 
diabetes, obesity, testicular swelling, hernia-like conditions, and epigastric and neuralgic pains 
have been treated by L. chinensis (Ibrahim and Mohamed, 2015).  L. chinensis is rich in 
antioxidants and phyto-nutrients like flavonoids (quercetin and kaempferol), vitamin C, 
polyphenols and proanthocyanidins, therefore it is used for treatment of cancers. These 
comopound are also useful for lowering blood cholesterol, it is used for imporving heart 
functioning.  
 
27.2.1. Palynological information 
 
Pollen class:  prolate, rounded 
Aperture:  inaperturate, endporate 
Ornamentation:  lacunate, scarbate,psilate 
Outline:  prolate in polar view, rounded in elliptical view 
Fertility:  3%  (Plate 27.2) 

28. SAPOTACEAE 
 
This family of tropical and semi arid tropical regions. Rich in alkaloids and flavonoids (Ghani, 
2003)  
 
28.1. Tamarindus indica L. 

Commonly cultivated in sub-tropical and semi arid tropical regions. it is naturally found throughout 
Asia up to an altitude of about 500 m (Kuru Pinar 2014). important phytochemical constituents are 
; phenolic compounds, cardiac glycosides, tartaric acid, the mucilage, pectin, fatty acids and 
essential elements; As, Ca, Cu, Fe, Mn, Mg. leaves are used for reduction of inflammatory 
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swelling, tumours, ring worm, diseases of blood, small pox, and ophthalmia and other eye 
disease and ear ache.  It is antidote for snake bite (Kuru Pinar 2014). Flower is good for: 
appetizing agent and for improvement of urinary discharges. Fruit pulp is recommended as 
laxative heating, tonic to the heart and anthelmintic. 

28.1.1. Palynological information 
 
Pollen class:  oblate, rounded, elliptical  
Aperture:   rounded endopore, monoaperture 
Ornamentation: psilate 
Outline:  oblate, rounded in polar view, elliptical in equitorial view  
Fertility:  50%    (Plate 28.1) 

28.2. Madhuca longifolia L. 

Distribution of this species reported from northern, central and southern part of peninsular India, 
Sri Lanka, Burma and in some parts of Pakistan. A great number of compounds from different 
part of this species have been isolated.Vitamins A and C. extracted from flower (Yadav and 
Agarwala, 2011). Ethylcinnamate, sesquiterene alcohol, α-terpeneol, 3β-monocaprylic ester of 
eythrodiol and 3β-capryloxy oleanolic acid. α- and β- amyrin acetates reported for bark. Nutshell 
is rich in  n-hexacosanol quercetin and dihyroquercetin, β-sitosterol and its 3β-Dglucoside. Seed 
and leaves contain arachidic, linolelic, oleic, myrisic, palmitic and stearic acids, α-alanine, 
aspartic acid, cystine, glycine, isoleucine and leucine, lysine, methionine, proline, serine, 
threonine, myricetin, quercetin, Mi-saponin A & B, β-carotene and xanthophylls; erthrodiol, 
palmitic acid, myricetin and its 3- O-arabinoside and 3-O-L-rhamnoside, quercetin and its 3-
galactoside; 3β-caproxy and 3β-palmitoxy- olean-12-en-28-ol, oleanolic acid, β-sitosterol and its 
3-O-β-Dglucoside, stigmasterol, β-sitosterol- β-Dglucoside, n-hexacosanol, 3β-caproxyolcan- 12-
en-28-ol, β-carotene, n-octacosanol, sitosterol, quercetin (Yadav and Agarwala, 2011). 

Infusion of bark used for treatment of stomach disorders. Bark is also recommended for chronic 
tonsillitis, leprosy and fever. It is also antidote for snake bite (Ghani, 2003).  Leaves considered 
good for chronic bronchitis due to expectorant properties. Fats of seed are very useful for skin 
disease, rheumatism, headache, laxative, piles and sometimes as galactogogue.  

28.2.1. Palynological information 

Pollen class:  oblate-spheroidal, rounded, sub-circular 
Aperture:  endopore present, inaperturate 
Ornamentation: psilate 
Outline:  oblate-spheoridal, rounded in eqiutorial and polar view 
Fertility:  100%     (Plate 28.2) 

28.3. Manikara zapota L.   

This is native species of Southern Mexico, Yucatan Peninsula, and Central America and among 
the popular introduced species of Philippines, Sri lanka, Thailand, Malaysia. Pakistan and India 
(Milind and Preeti 2015). Phytochemicals of M. zapota belongs to alkaloid, carbohydrate, 
glycosides, tannins, terpines and flavonoids. In traditional system of medicine seeds of this 
species were used for treatment of odema. Seeds also of diuretic properties and used for 
prevention of kidney stone (Milind and Preeti 2015). For reduction of pain and inflammation 
during gastritis, reflux esophagitis and bowel disorder fruit is useful. Seed oil of this species is 
among the herbal remedies to treat skin problems. 
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28.3.1. Palynological information 

Pollen class:  oblate-spheroidal, elliptica, unillobed bi-lobed 
Aperture:  inaperturate, rounded endopore present 
Ornamentation: scrabate, echinate, lacunate 
Outline:  oblate-spheoridal in equatorial view, elliptical in polar view 
Fertility:  82%    (Plate 28.3) 

29. STERCULIACEAE 

Important phytochemicals of this family includes Alkaloids and flavonoids. These phytochemicals 
confer the properties of antimicrobial and anti-inflammatory properties to many species. Some 
species of this family also has antioxidant properties (Al Muqarrabun and Ahmat, 2015).  

29.1. Pterospermum acerifolium L. 

P. acerifolium  is native of North East India; Bangladesh, Burma and Malaysia. It is cultivated in 
Pakistan and N. America. Bark of this species contains an acid polysaccharide composed of D-
galacturonic acid, D-galactose and L-rhamnose (Rastogi and Mehrotra, 1993).. Carbohydrates; 
kaempferol-3-O-glucoside as the major pigment and glycosides of luteolin, kaempferol and 
quercetin as minor components are reported from floweres. Fruit is capsule, and pericarp 
contains scopoletin, kaempferol and quercetin (Ghani, 2003). This is an important species of 
Ayurveda system of medicine. Flowers of P. acerifolium are used as tonic, laxative and 
anthelmintic (Rastogi and Mehrotra, 1993).Leaves act as haemostatic and antimicrobial agent. 
The flowers in combination with sugar  used to apply  locally for pain.  

29.1.1. Palynological information 

Pollen class:  oblate spheroidal,irregularly rounded 
Aperture:  monoaperturate, endoporate 
Ornamentation: psilate 
Outline:  oblate-spheoridal in equatorial and polar view 
Fertility:  30%    (Plate 29.1) 

30. THEOPHRASTACEAE 
 
This family and its species are yet to explore for their medicinal values.  

30.1. Jacqvinia aurantiaca L. 

30.1.1. Palynological information 
 
Pollen class:  unilobed, oblate-spheroidal 
Aperture:  triaperturate to zonoaperturate 
Ornamentation: psilate, scarbate 
Outline:  oblate-spheroidal in equatorial and polar view 
Fertility:  50%    (Plate 30.1) 
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Plate 27.1: Pollen Morphology of Sapindus saponin L. 
(a) Equatorial View (b) Monoaperturate (c) Polar View 

 

Plate 27.2: Pollen Morphology of Litchi chinensis Sonn. 
Sub-circular Scarbate 

 

Plate 28.1: Pollen Morphology of Tamarindus indica L. 
(a, b, c) Equatorial View Monoaperturate and Prolate 
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Plate 28.2: Pollen Morphology of Madhuca longifolia L. 
(a, b) Equatorial View (c) Polar View 

 

Plate 28.3: Pollen Morphology of Manikara zapota L. 
(a) Aggregate (b) Prolate (c) Rounded Circular 
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Plate 29.1: Pollen Morphology of Pterospermum acerifolium L. 
(a, b) Reticulate (c) Unilobed (d) Equatorial View 

 

Plate 30.1: Pollen Morphology of Jacqvinia aurantiaca L. 
(a, b) Polar View Monoaperturate 
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Palynology is the science of pollen grains and spores. It is particularly related with the study of 
Taxonomy , Paleobotany , Ethnobotany, Genetics, and evolutionary studies, pollination and 
climatic change and environment. Systematics and taxonomists are concerned to Evolution, 
classification of floras of various regions and groups like other disciplines. Pollen grains play 
important role to solve issue of modern Plant Taxonomy Bashir and Khan, (2003). During 
present work, Palynological studies including Pollen morphology and fertility estimation were 
conducted for 85 tree species of 31 different families included Anacardiaceae, Apocynaceae,  
Arecaceae,  Bignonaceae , Cardiopteraceae, Combretaceae, Caricaceae, Ebenaceae, 
Euphorbiaceae, Fabaceae, Lamiaceae, Meliaceae,  Moraceae, Morignaceae, Musaceae, 
Myrtaceae,  Ochnaceae, Plantaceae, Putranjivaceae, Rosaceae, Rubiaceae, Rutaceae, 
Sapindoidaceae, Sapondaceae, Sapotaceae, Sterculiaceae, Theophrastaceae, Borignaceae, 
Lythraceae, Magnoliaceae,  Salvadoraceae , Malvaceae. 

Palynological studies can provide more accurate basis for the identification of plant species (Daiz 
and Lifante, 1991). The study of pollen biology has direct relevance in agriculture, horticulture, 
forestry, plant breeding, forensic sciences and biotechnology. Pollen grains have potential use in 
gene transfer, monitoring cytotoxic effect of bioactive chemicals such as herbicides, pesticides 
and pollutants understanding the organization and function cyto-skeleton and association 
proteins, studies on expression and cloning of gene and research on intracellular differentiation 
and polarity (Zafar et al., 2007). Pollen morphology can be useful in supporting the taxonomic 
suggestions (Clarke et al,1980).Tomsovic., (1999) utilized pollen characters as additional 
information for systematic studies. Haung (1972) also used pollen characters of systematic 
purpose Mbagwu et al., (2008) used pollen characters for establishment of interspecific 
relationship among different flowers. They viewed that the difference and similarities in pollen 
morphology are significant and could be exploited for biosynthetic purpose. Similarly Edeoga and 
Gomina (2001) and Mbagwu and Edeoga (2006) utilized pollen attributes to establish probable 
evidences of relationship among certain groups of flowering plants. 

Family Malvaceae: 

In the recent work Bibi et al ., (2010)  examined pollen grains in family Malvaceae are usually 
spherical-globular in polar view and oval to elliptic in equatorial view. Pollen surface is echinate, 
porate with poly, panto and zono arrangement. Tectum is sub-psilate, often punctuate-granulate 
with scabrae in between spines/spine. Spines are evenly distributed on entire pollen surface and 
vary in height, apex, base and inter spinal distance. Exine is almost of the same thickness (3-5 
μm) among all taxa studied except Malvaviscus arboreus (7.36μm). 

 In the present  palynological study  of family Malvaceae pollen class is oblate-spheroidal, circular 
in equatorial view, and triangular in polar view. Pollen aperture is endoaperturate, and 
monoaperturate, Pollen surface is echinate, lacunate and psilated.Fertility is from 12% to 100% . 
Polar length is from (182.1μm to 116.1μm). Exine thickness is usually from  (2.2μm to 7.2μm)  
among all species of family Malvaceae  in this present work. 

Family Lamiaceae: 

In recent study of Pozhidaev (1992)  on the palynology of the Lamiaceae in which pollen grains of 
325 species from 162 gcnera were examined, the  6-colpate pollen grains of Prusrclrrfhera were 
used Moreover, 6-colpate pollen grains with three narrow mesocolpia alternating with three wide 
ones, identical with the 6-colpate 2-celled pollen grains described by Borzova, were also 
discovered in species of the subfamily Saturejoideae, which are characterized by 3-celled pollen 
grains only (Cantino & Sanders 1986). Pollen grains of this form have not been described in the 
available classifications of pollen grains shape of the Lamiaceae (Risch 1956, Wunderlich 1967). 
However, they .occur in all large tribes and subtribes of the subfamily Saturejoideae (system of 
Wunderlicli 1967). 
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In the present study of Family Lamiaceae only on member is study Vitex trifolia Linn. in which 
Pollen surface is psilate, Pollen class is tricolpate, colpi sunken, oblate-spheroidal.  Pollen 
aperture is zonoaperturate.Exine thickness and Intine thickness is from (15.8μm to 8.5μm).Colpi 
length is 74.4μm which indicate that a variety of differentiation lies in this specie of Family 
Lamiaceae. 

Family Fabaceae: 

In the recent work ,only a single member of Family Fabaceae was examined which was Pisum 
Sativum L. Pollen class was oblate-spheroidal , Endoaperturate was regularly outlined, 
ornamentation was psialte , outline was elliptic in polar view, Rounded in equatorial 
view.According to the finding of Khan et al.,(2005) the pollen class of family fabaceae was sub-
prolate-spheroidal , tricolpate. 

In the present work 21 members of Family Fabaceae is examined. Pollen class is unicolpate to 
tricolpate, unilobed to trilobed, prolate , oblate-spheroidal , circular to sub-circular. In Pollen 
aperturate a variety exists from  inaperturate, monoaperturate and  zonoaperturate. Pollen 
ornamentation is lophate, lacunate, scarbate, and psilate. Ellpitical in polar view and oblate-
spheroidal in equatorial view. Polar length ranged from (371.5μm  to 88.4μm). A large range of 
variation exists in polar length, and equitorail length.  

Family Euphorbiaceae: 

Euphorbiaceae is an eurypalynous family (Erdtman, 1952). Pollen grains are usually radially 
symmetrical, isopolar, prolate - spheroidal to sub-prolate or prolate rarely oblate -spheroidal. 
Usually tricolporate (copli 3) rarely 6-8 colporate, colpal membrane finely- coarsely granulated or 
sub-psilate. Tectum is mostly reticulate (coarse-fine). In addition this, various grades of rugulate-
reticulate, reticulate-rugulate often verrucate or striate tectum are also found. However, 
tricolporate pollen with reticulate tectum are more commonly found within the family. Most striking 
variation is found in the shape class, apertural types and tectal surface. Pollen morphology of the 
family is significantly helpful at the generic, specific level and subfamilial level. 

In the present work , 3 members of Family Euphorbiaceae are examined in which pollen class of 
Jatropha multifida L. , Jatropha integrima jacq.and sapium sapiferum (L.)Roxb are oblate-
spheroidal in polar and equatorial view.Pollen surface is echinate, lacunate, scarbate and 
psilate.Pollen aperture is pantaporate and monoaperturate.Polar length exists between 
(244.2μm-179.2μm). Colpi is found in only  one specie Sapium sapiferum(L.) and its length is 
(30.1μm). 

Family Lythraceae: 

Lythraceae is an europalynous family (Erdtman, 1952). Pollen data is based on 5genera 7 
species. Pollen grains generally isopolar tricolporate or heterocolpate with reticulate–rugulate or 
rugulate–striate often scabrate or subpsilate tectum. However, the most striking variation is found 
in the exine ornamentation and apertural types. On the basis of apertural types two 2 distinct 
pollen types viz., Lagerstroemia indica - type and Ammannia baccifera–type are recognized. 
Graham et al. (1987) also reported similar types of pollen in the family Lythraceae. 

In the present study of Family Lythraceae pollen class is prolate and tetralobed in some species 
colpi are sunken, Aperture is inapertuarte in Punica garanatum L. and Lagerostoemia indica alba 
(L.) Pers .while zonoaperturate in Lawsonia inermis L. and Lagerostoemia indica rosea (L.) Pers. 
and Pollen surface is echinate, lacunate and psilate. Polar length ranged from (153.1μm to 
92.1μm).Avariation is found in exine ornamentation and apertural types. 
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Family Bignonaceae, Meliaceae, and Morignaceae: 

In the recent study the of family, Meliaceae, Bignoniaceae are eurypalynous families having more 
than one type of pollen. Similarly, exine ornamentation also reveals great variation such as 
reticulate tectum is found in families like Bignoniaceae, Meliaceae Moringaceae (Qaiser and 
Perveen, 1997), reticulate- rugulate and striate reticulate tectum is found. Striate tectum is also 
found. In finely striate-rugulate tectum is found. However, sub-psilate, scabrate and echinate 
tectum is also found respectively. Palynology is significantly helpful at the generic and specific 
level. 

In present study of Family Bignoaceae, pollen class is triangular in equatorial view and oblate-
spheroidal in polar view.The fertility of Family Borignaceae ranges from 50%-100%. Pollen 
aperture is in-aperurate in Family Bignonaceae. Pollen surface is echinate, psilate, and 
scarbate.In Family Meliaceae pollen class is rounded oblate-spheroidal in polar and equatorial 
view.In this, colpi are sunken, pollen aperture is zonoaperurate.Pollen ornamentation is 
psilated.The fertility of Family Meliaceae exists between 50% to 100%. In Family Morignaceae 
pollen class is prolate in equitorial and polar view.Pollen aperture is lacunate and psilate, Pollen 
ornamentation is endoaperturate.The fertility of Family Moriganaceae is 50%. 

Family Sapotaceae:  

In the recent studies of Family Sapotaceae Pollen grains are generally radially symmetrical, 
isopolar, prolate, 5-colporate, sexine thinner than nexine, colpi long with distinct oranamentation . 
Tectum striate - rugulate. Pollen grains of Monotlzeca buxifolia type is characterized by tri-
zonocolporate pollen with striate - rugulate tectum. The pollen grains of closely related families 
i.e., Myrsinaceae and Styracaceae are different from Sapotaceae as both the families have 
tricolporate pollen (1991). However, pollen grains of family Sapotaceae are more or less similar to 
.Ebenaceae (Erdtman, 1952). 

In present study of Family Sapotaceace pollen class is oblate-spheroidal in polar view and 
elliptical in equatorial view. Pollen aperture is monoaperurate and zonoaperturate. Pollen surface 
is psilated. Polar length is (212.7μm to 146.7μm).The fertility of Family sapotaceae ranges from 
20%-100%. 

Family Rosaceae: 

Shinwari and Khan maintain that the palynological features of exine thickness, shape, length of 
equatorial and polar axes and length of ectocolpi were found useful criteria for species of genus 
Rosa delimitation. Results presented corroborate this Ueda and Tomita  examined pollen grain 
microstructure of 125 rose taxons and, on this basis, they distinguished 6 types and 3 subtypes of 
exine structure. Similar values of exine features were obtained in this study. 

Popek described exine sculptures of 54 species and 12 varieties of roses belonging to 4 sub-
genera. He distinguished sculpture reticulate and striate, the latter one with 11 subtypes 
(including R. gallica subtype). In the present work of Family Rosaceae 3 species are examined on 
the basis of palynology. Pollen class is oblate-spheroidal in polar view and triangular in equatorial 
view. Colpi are sunken and tricolpate in Prunus cerasifer (Ehrh) and  Prunus domestica 
Linn.Pollen aperture is tri-endoaperturate, inaperturate, and monoaperturate.Pollen surface is 
psilate and scrabate. Pollen length varies in these three species from (228.8μm -142μm).Colpi 
length ranges between (56.6μm -18μm). 
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Family Rubiaceae: 

Rubiaceae is known for its difficult intrafamilial classification. Schumann (1891)divided the 
Rubiaceae into two subfamilies, Cinchonideae and Coffeoideae based on a single characters, the 
numbers of ovules per locules. Bremekamp (1954, 1966) recognized eight subfamilies. 
Robbrecht (1982), divided the family Rubiaceae into 4 subfamilies Cinchonoideae, Ixoroideae, 
Rubioideae and Antirheoideae. The position of Rubiaceae in the order Gentiales was first 
suggested by Utzschneider (1947) and later established by Wagenitz (1959, 1964). This position 
is accepted by most taxonomists dealing with higher-level classification (Dahlgren, 1980. Thorne, 
1983, 1992, Takhtajan (1987) and is also supported by molecular and morphological data 
(Downie & Palmer, 1992) Chase et al., 1993 and Olmstead et al., 1993. According to molecular 
basis, the Rubiaceae are monophyletic and are a sister group to the rest of the Gentianales, rbcL 
sequencing is very useful for Phylogenetic analysis.  Rubiaceae seems to be very suitable for 
palynological studies. It has remarkable ecological, economical and taxonomical importance. It is 
heterogeneous enough from palynological point of view and exine structure also shows a 
remarkable morphological variation. 

In the present study of Family Rubiaceae only one specie is examined.Pollen class is triangular in 
equatorial and polar view. Polar length is (92.7μm). Colpi length is (21.2μm) Exine and intine 
thickness varies from (13.2μm to 10.8μm). 

Family Rutaceae: 

Rutaceae is an eurypalynous family (Erdtman, 1952). Pollen grains are generally prolate-
spheroidal to sub-prolate rarely oblate-spheroidal, 3-colporate rarely 4-5 colporate with striate-
reticulate tectum rarely striate-foveolate or reticulate-rugulate. Yunus & Nair (188) reported that 
the rugulate-striate and rugulo-striate-reticulate and other ornamentation are significant character 
for distinguishing different genera of the family Rutaceae. 

On the basis of exine ornamentation three distinct pollen types are recognized. The pollen type 
Haplophyllum dubium is easily delimited by striate-reticulate tectum. Five species representing 
two genera i.e., Haplophyllum and Boenninghausenia are included in this pollen type, these 
species are further delimited on the basis of pollen shape classes (see key to the species). 
Erdtman (1952) also reported similar type of pollen within family. Limonia acidissima - type is 
characterized by its reticulate-rugulate tectum, only single species is found in this pollen type, 
whereas Murraya paniculata-type is readily distinguished by having striate-foveolate tectum, in 
this type also only one species is found i.e., Murraya paniculate. The family Rutaceae is generally 
placed under the order Sapindales. 

However, Dahlgren (1989) and Takhtajan (1996) kept the family under separate order Rutales. 
Pollen morphology of the family supports the placement of family under separate order Rutales. 
Sapindaceae pollen grains are different from Rutaceae (Qaiser & Perveen, 1997). 

In the present study of Family Rutaceae 4 species are examined. Pollen class is prolate in polar 
view and elliptical and rounded in equatorial view. Pollen surface is scarbate, lacunate, lophate, 
and psilate. Pollen aperture is monoapertuate and zonoaperturate. Pollen length varies from 
(109.8μm-98μm). Colpi length varies from (13.5μm-17μm).but no colpi is examined in Moraya 
paniculata (L.)  

Family Sterculiaceae: 

In the recect studies the differences between the species are in the pollen size, in the shape of 
the muri ridges, which are sharply ridged, tetragonal to pentagonal in (Corchorus depressus, C. 
olitorius, C. trilocularis & Grewia tenax) or muri are irregular ridged (Grewia villosa, G. tembensis 
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& Triumfetta flavescens). In Sterculiaceae, there are two pollen types. The first is Hermannia 
type, which is closely related to the Grewia type, the pollen grains are spheroidal to prolate – 
spheroidal, tricolporate, exine sculpture is reticulate – undulate and perforate. This type is present 
in Hermannia modesta and Waltheria indica. The second type is Melhania type in which the 
pollen grains are oblate–spheroidal to spheroidal, trizono–porate, exine sculpture is spiny and 
perforate. It is present in Melhania phillipsiae and denhamii. 

Erdtman (1952) mentioned that Sterculiaceae is a eurypalynous, somewhat heterogenous family. 
Hosni and Araffa (1999) showed that the pollen morphology of Malvaceae is apparently uniform. 
One pollen type was recognized: pollen grains are spheroidal, with numerous pores 
(polypantoporate), exine sculpture is spiny. Thus, Sterculiaceae contains both of Tiliaceae–like 
type and Malvaceae–like type. In Tiliaceae, Sterculiaceae and Malvaceae, there is a  clear 
consistency between the results of the present study and the results of the previous studies of 
pollen morphology. 

Nair (1965), proposed that the porate form might have evolved from the colpate form by 
reduction. Furthermore, Saad (1972) mentioned that tricolporate aperture (primitive in Tiliaceae) 
gives triporate aperture (relatively advanced in Sterculiaceae). He added that the surface 
ornamentation of the exine is a significant morphological character the reticulate exine sculpture 
(primitive in Tiliaceae), the spiny exine sculpture (relatively advanced in Sterculiaceae) and 

In the present study only one specie is examined in which pollen class is irregularly rounded in 
polar and equatorial view , Pollen aperture is endoporate and monoaperturate , Pollen 
ornamentation is psilate, Polar length is 148.9μm Equitorial length is 128.6μm Colpi length is 
14.6μm.From Nair (1965) and Erdtman (1952) , A variety is examined  from family Sterculiaceae 
in specie Pterospermum acerifolium(L.) 

Family Magnoliaceae: 

In the recent studies of Agababian (1972) the pollen grains of the family Magnoliaceae belong to 
the distal-aperturate (anacolpate) type. They are bilateral, boat-shaped with pointed or rounded 
ends. The apertures are distal, sometimes extended towards the curved (proximal) side of the 
pollen. They may be narrow to very wide. As a rule the narrow colpi (fissures) are situated in a 
rather wide, thin apertural zone of the sporoderm which at the same time has a harmomegathus 
function. The exine dements in this part are much reduced or may almost disappear. Most 
species of the Magnoliaceae have pollen with a finely granular exine and a perforated tectum. 
The pollen grains of: most genera can readily be distinguished from one another by differences in 
the sporoderm structure and sculpture and by size differences. 

In the present study of Family Magnoliaceae specie Magnolia grandiflora (L.) has prolate shape 
of pollens as described by Agababian (1972) , monoaperturte pollen are found, Pollen surface is 
psilated. Exine and intine length varies from (12μm-14μm).Avariety is observed in polar and 
equatorial length and exine and intine thickness. 

Family Anacardiaceae: 

Anacardiaceae is a more or less eurypalynous family. Significant variation in exine pattern and 
apertural types has been observed. Pollen grains are sub-prolate to prolate spheroidal rarely 
oblate-spheroidal. Within the family two types of apertures i.e., colpate (short colpi or rugate) and 
colporate are found. Exine ornamentation is commonly striate (coarse-fine striation) or reticulate-
rugulate with spinules. All the three genera i.e., Cotinus, Pistacia and Rhus are clearly separated 
on the basis of exine ornamentation. The genus Cotinus has medium-coarsely striate tectum with 
perforations in between lirae, whereas, in the genus Rhus tectum is simply striate. Pollen garins 
of the genus Pistacia is recognized by having reticulate-rugulate tectum with spinulose muri. On 
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the basis of tectum and exine pattern family has been divided into three pollen types viz., Cotinus 
coggyria-type, Rhus javanica-type and Pistaca chinensis-type. 

In the present study of Family Anacardiaceae Mangifera indica L.,Sp it varies in rounded,circular 
in polar view and elliptic in Equitorial view.Scrabate, Lacunate, echinate pollen surface is 
examined. Polar length and equatorial length varies fron (261.1μm-248.2μm). 

Family Apocynaceae: 

In the recent study of Family Apocynaceae Prolate, tricolporate provided with 2 pseudocolpi and 
one normal colpi length 6.3 (8.61) 18.5μm and breadth 2.1 (2.52) 4.2 μm. Mesocolpium 6.3 (9.03) 
12.6 μm. Apocolpium 5.25 (5.355) 6.3 μm. Exine 1.05 (1.89) 2.1μm thick. Sexine as thick as 
nexine. Tectum sub-psilate.are examined by Aftab R, and Parveen A.(2006). 

In the present study of Familt Apocynaceae 7specie are examined in which Pollen class is 
tricolpate, tetracolpate ,colpi are usually sunken.Pollen surface is Psilated mostly in this family 
Apocynaceae.Avariety in pollen aperture is found it varies from inaperturate to monoaperturate, 
tri-endoaperturte , zonoaperturate. 

Family Myrtaceae: 

In the recent study of family Myrtaceae in Callistemon citrinus Curt. Pollen class is sub-prolate, 3-
colpate, syncolpate, triangular, colpi 5.25 (6.3) 7.35 μm long and 2.1 (2.415) 3.15 μm width, polar 
areas slightly depressed. Mesocolpium 9.45 (10.5) 11.55 μm. Apocolpium 13.65 (14.385) 
14.7μm. Exine 2.1(2.268) 2.94μm thick. Sexine as thicker as nexine ora lalongate, narrow. 
Tectum scabrate. In Euclaptus globulus Parker. pollen class is Oblate, tricolporate and 4-
colporate or parasyncolpate, colpi 4.2 (6.3) 8.4 μm long and 1.89 (2.079) 2.11 μm width, polar 
area slightly depressed. Mesocolpium 6.3 (6.615)  8.4μm. Apocolpium 7.14 (7.35) 7.56μm. Exine 
1(2.331) 3.36 μm thick. Tectum scabrate In Psidium guajana L.Sub-prolate, tricolporate, 
triangular straight, syncolpate, colpi length 2.1(2.7825)3.15μm and breadth 1.05(1.6275)2.1μm. 
Mesocolpium 11.55 (12.495) 13.65μm. Apocolpium 6.3 (7.644) 9.45μm. Exine 0.84 (1.68) 2.1 μm 
thick. Ora with a costa. Tectum scabrate. 

In the present study of Family Myrtaceae Pollen class is unilobedd to trilobed , unicolpate to 
tricolpate.Pollen aperture is inaperturate. Psilated pollen surface is found.Polar length varies from 
(225μm-65.2μm) , colpi length varies from (55.9μm-10.8μm). 

Family Caricaceae and Meliaceae: 

In the recent study of Family Caricaceae by pollen class is prolate, 3-colporate triangular colpi 
length 10.5(12.39)14.7μm and breadth 2.1(4.2)7.35μm. Mesocolpium 8.4(11.235)14.7μm. 
Apocolpium 6.3(7.35)9.45μm.  Exine 0.525(0.63)1.05μm thick.  Sexine is thicker than nexine. In 
the Family Meliaceae pollen class is  prolate-spheroidal, 3,4-colporate, ora distinct, circular-
lalongate, ends of colpi not well-defined. Sexine thinner than nexine. Tectum reticulate. In the 
present study of Family Caricaceae pollen class is prolate in polar and equatorial view. Pollen 
surface is psilated. Pollen aperture is  inaperturate. In Family Meliaceae  tetracolpate, tricolpate 
,colpi are sunken. Pollen aperture is inaperturate, zonoaperturate.Pollen ornamentation is 
psilated. Polar length is (224.6μm-221.6μm).exine and intine thickness varies from (6μm-
13.2μm).  
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Family Moraceae and Combretaceae: 

In the recent study of Family Moraceae and Combretaceae   the highest pollen fertility rate 
observed in F. palmate was 97.82%, while the lowest rate observed in F. virens was 60% .The 
results obtained showed that the well established flora among all the species within the genera 
was that of F. palmata with high pollen fertility rate in Pakistan, while low rate of pollen fertility 
was shown in F. bengalensis as it is a very slow growing plant having less chances of growth. 
According to Jennersten and Nilssen (1993), pollen fertility was obviously reduced in little 
disjointed populations. Pollen fertility investigation is an important feature of palynology, which 
shows the fertility status of plants. It indicates the viability of pollen grains, seen in their ability to 
develop into male gametophyte and continue their generation through fertilization. 

In the present study of Family Moraceae pollen class is unicolptate, bi-colpate, tricolpate, oblate-
spheroidal in polar and equatorial view, pollen aperture is inaperurate, irregularly rectangular 
endoaperturate. Polar length of Ficus carica L. and Broussnetia papyrifera L. from (291.7μm to 
109.7μm) exine and intine thickness varies from (17.1μm-13μm) , (30μm-14.6μm). 

Family Plantaceae, Cardiopteraceae, Arecaceae: 

In the recent studies pollen grains are usually free rarely polyads  (Perveen & Qaiser, (1998b). 
The shapes of pollen grains are mostly sub-prolate rarely oblate, tricolporate or colpate rarely 
porate. Tectum mostly reticulate rarely psilate often echinate or scabrate. The most striking 
difference found is in apertural types, on the basis of apertural types 4 distinct pollen types are 
recognized . 

In the present studies of Family Plantaceae pollen class is oblate-spheroidal, colpi are 
sunken.Pollen aperture is inaperturate. Pollen ornamentation is psilated. In Family 
Cardiopteraceae pollen class is oblate-spheroidal pollen surface is lacunate, lophate, scarbate, 
echinate and psilated pollens are found. In Family Arecaceae pollen class is unilobed to 
trilobed.Pollen aperture is inaperturate and pollen surface is psilated. 

Family Putranjivaceae, Theophrastaceae, Ochnaceae:  

In the present study of Putranjivaceae pollen class is pollen class is circular and rounded in 
equatorial and polar view. Pollen aperture is  inaperturate. Pollen surface is psilated. In pollen 
class of Family  Theophrastaceae is oblate-spheroidal in polar and equatorial view.Triaperturate 
to zonoaperturate. Pollen surface is psilated. In the Family Ochnaceae pollen class is oblate-
spheroidal in polar and equatorial view. Pollen aperture is  monoaperturate.Pollen surface is 
lacunate and psilated. 

Family Borignaceae, Musaceae, Ebenaceae: 

In the recent study of Family Borignaceae  Nowicke and Ridgway (1973) defined three pollen 
types in Cordia which are well correlated with flower and inflorescence characteristics, and which 
could be associated with the different sections proposed by Johnston (1930, 1935, 1940, 1949 & 
1950). The former authors associated section Varronia with “pollen type I, three-porate grains 
with a reticulate sexine”, section Cordia to “pollen type II, three-colpate or 3-colporoidate grains 
with a striato reticulate sexine” and sections Gerascanthus, Myxa, Plzysoclada and Rlzabdocalyx 
to “pollen type III, three-colpate or 3-colporate grains with a spinulose sexine”.  

On the basis of the pollen morphology, they suggested that section Varronia should be raised to 
the genus level. Taroda & Gibbs (1986 b) analyzed this division of the genus Cordia, arguing that 
“whilst it is possible to ‘draw lines’ around such groups by employing a single character such as 
pollen, it is difticult to find two still less more characters which are uniformly correlated and which 
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would readily allow one to recognize members of each group at generic level”. Also taking into 
consideration the difticulties this division would bring to the stability of nomenclature, due to the 
fact that the type-species corresponds to a very small section, these authors decided to elevate 
the three principal groups defined by pollen morphology to subgenus level. So, “pollen type I” 
referred to above would correspond to subgenus Varronia, “pollen type II”, to subgenus Cordia, 
and “pollen type III” to subgenus Myxa. These same pollen types, associated with the same 
taxonomic groups, were also found by Palacios-Chávez & Quiroz-Garcia (1985) and Moncada & 
Herrera-Oliver (1989) for species of the genus Cordia occurring in Mexico and Cuba, 
respectively. None of the species that we examined belongs to the subgenus Cordia. 

The pollen types that we described for the species of the other two subgenera and the resulting 
groups agree with the associations given above. The distinct pollen types that we found in this 
genus clearly show that it is a heterogeneous group of species without a close phylogenetic 
relationship. This agrees with the opinions of Nowicke & Ridgway (1973). In the tricolporate-
echinate pollen type, the species are more uniform. However, two sub-types were defined based 
on differences in shape, which is essentially suboblate in subtype-A and subprolate in subtype-B.  

In the recent studies of Family Ebenaceae the morphology of pollen is remarkably constant 
throughout the family. The main variations are in size, shape, and ora appearance (NG 1971). 
Pollen grains are tricolporate, prolate-spheroidal to prolate (globular to ellipsoid), binucleate or 
trinucleate at least in 4 species (SUGIURA et al. 1998), with a size range between 24 x 20 fi and 
75 x 60 (i [p/e (0.9) 1.2 - 1.5] (NG 1971). The sexine is as thick as the nexine, or thicker, smooth 
(psilate), or very finely warty, with a ± obscure (subreticulate) pattern. The pollen grains of all the 
species examined of D. sect. Royena and Euclea exhibit granular sculpturing patterns (Morton et 
al., 1997). Ora are mostly well defined, usually lalongate, sometimes with indistinct lateral edges, 
or rarely indistinguishable. 

In the present study of Fmily Borignaceae pollen class is triangular, trilobed, tricolpate, in polar 
and equatorial view. Pollen aperture is in-aperturate. Pollen surface is scarbate, psilated, and 
echinated. In the Family Musaceae Musa acumunata(Colla). Pollen class is prolate in equatorial 
view and irregularly rounded in polar view. Pollen aperture is in-aperturate ans pollen surface is 
psilated. In the Family Ebenaceae Pollen class is oblate in equatorial view and elliptic in polar 
view.Pollen aperture is zonoaperturate. Pollen  surface is psilated. 

Pollen fertility made: 

Citrus sinensis Linn. , Magnolia grandiflora Linn., cirtus limetta (Risso in Ann) , Schotia 
branchypeta L., Bauhinia alba (Buch.-Ham.ex Well), Bauhinia variegata Linn.,Punica garanatum 
L., Cassia gluca L., Papaya nucifera L, Kigella pinnata Lam., Cassia fistula L., Jcaranda 
mimisifolia D.Don., Acacia mearnsiiDe-Wild, Acacia Karoo Hyne,Madhuca longifolia L, Tecoma 
stans Linn.,Phoenix dactylefera L. , rosa indica L.sp, citrus limon L. all these species show 100% 
fertility. 

Tamarindus indica L. show 20% fertility, Syagrus romanzoffiona L. show 10% , citronella 
mucorata (Ruizet Pavon) show 20% fertility, pterospermum acerifolium L. show 30%, Musa 
acumiunata Colla show 20%, Hibiscus rosa indica L. show 12%, Acacia retinodes 
(Schtdl).,linnaea show 3% fertility, Diospyros peregrine L. show 22% fertility, Catesbispinosa L. 
8% fertility, Plumera rubra Ait.,Hort kew 23%,Litchi chinensis Sonn. 3% fertility,   Acacia modesta 
Wall. 4%, Salvdora persica Linn. 18%, Prunus cerasifera Ehrh 4% ,sapium sapiferum L. 10%, 
Jatropha multifida  L., 8%, Sapindus saponin L. 25%, Broussonetia papyrifera  L.9%, Platinus 
orientalis  L.20%,  fertility. 

Terminellia arjuna Roxb.ex.Dc. ,Bombax ceiba Linn.(red), bombax ceiba Linn. (yellow), Calia 
secundiflora Ortega., Jacqvinia aurantiaca L., Erithryna suberosa Roxb., callistemon citrinus 
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Cart.,Moringna oleifera Lam., Butea monospermum L., Lagerostomia indica rosea L.Pers., 
Plumeria obtusa L., spp , Melia azadiarchta L. , Mellitia pinnata L., Psidium guajana L., nerium 
oleander., show 50% fertility. 

The above mentioned result indicate that taxonomy is an effective taxonomic marker in 
classification of plants. The findings of present work can be utilized significantly in establishing 
palynological relationships and solving taxonomic confusions among different families and 
species of plants. 
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