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Butterfly as Pollinating Insects of Flowering
Plants

Pollobi Duara ¢ & Jatin Kalita °

Abstract- The research showed that butterflies are the main
pollinators of Ixora coccinea in Nambor Wild Life Sanctuary,
Assam. The family of Papilionidae (6 species), Pieridae (3
species) and Nymphalidae (2 species) are mainly found as
insect visitors. The time of the day had a significant effect on
the number of butterflies that visited the flowers. Afternoons
had more visitors than mornings suggesting that the butterflies
become active as the day warms up. The frequency of
butterflies visited the flowers was high during 09:00-13.00 hour
and month of april to august. Flower colour had a positive
influence on the number of visitors. The flowering season of
l.coccinea is mainly summer and butterflies are deriving most
of their heat from the sun.

. [NTRODUCTION

lants and animals have a close interrelationship
for their survival, propagation and control.
Berenbaum  (1995) states that  “Sexual
reproduction is just as important for plants as it is for
animals when it comes to sex they can't just get up and
find themselves a mate.” Plants must rely on pollen
vectors, from wind to insects to birds, to transport their
pollen to another individual.

The process of transportation of pollens from
stamens to the ovary is called pollination. The insects
that visit flowers belongs to the group Hymenoptera,
Leopidoptera, Diptera, Coleoptera, Thysanoptera and
Hemiptera. Very scanty works have been done on
pollinating insects of North Eastern states. However, it is
generally only adult winged insects that specialise in
visiting flowers. Bhattacharjee (1985a, 1985b) studies
the taxonomy and distribution of Nymphalidae, Pieridae
and Lycanidae butterflies in North Eastern region of
India. North East India accounts for nearly a two-third
(962 species) (Evans, 1932) of the India’s total butterfly
species (Kunte et.al, 1999) Plant diversity influences the
diversity of pollinating insects like butterfly.The present
study is conducted on Pollinating insects of Ixora
coccinea.

II.  MATERIALS AND METHOD

Study Site: Study was conducted at Nambor
Doigrung wild life sanctuary which is situated in the
Golaghat district of Assam. This sanctuary shares its
boundaries with the Nambor Reserve Forest and
Garampani wild life sanctuary. It covers and entire area

Authors a 0. Department of Zoology, Gauhati University.
e-mail: pallu111.111@gmail.com

of 97.15 sqg. km. Study was conducted from January
2011 to december 2011.Nambor Doigrung Wildlife
sanctuary is geographically located between 920 52 to
920 53 east longitude and 260 22 to 260 24" North
latitude.

The area is in tropical basin of India and as a
result of that the temperature are never too high or low
with a very heavy monsoon. The maximum/minimum
temperature remains in between 8o to 300c. Annual
rainfall is 2500mm.

Study plant. The study was conducted on Ixora
coccinea. Ixora is a genus of flowering plants in the
Rubiaceae family. It consists of tropical evergreen trees
and shrubs and holds around 500 species. The plants
possess leathery leaves, ranging from 3 to 6 inches in
length, and produce large clusters of tiny flowers in the
summer. |. coccinea is a dense, multi-branched
evergreen shrub, commonly 4-6 ft (1.2-2 m) in height,
but capable of reaching up to 12 ft (3.6 m) high. It has a
rounded form, with a spread that may exceed its height.
The glossy, leathery, oblong leaves are about 4 in (10
cm) long, with entire margins, and are carried in
opposite pairs or whorled on the stems. Small tubular,
scarlet flowers in dense rounded clusters 2-5 in (5-13
cm) across are produced almost all year long.

Pollination  Syndrome: Pollination syndrome
study include flower shape, size, colour, odour, reward
type and amount, nectar composition, timing of
flowering, etc. Pollination syndromes reflect convergent
evolution towards forms (phenotypes) that limit the
number of species of pollinators visiting the plant.

Medicinal value. The flowers, leaves, roots, and
the stem are used to treat various ailments in the Indian
traditional system of medicine, the Ayurveda, and in
various folk medicines. The fruits, when fully ripe, are
used as a dietary source. Phytochemical studies
indicate that the plant contains the phytochemicals
lupeol, ursolic acid, oleanolic acid, sitosterol, rutin,
lecocyanadin, anthocyanins, proanthocyanidins, and
glycosides of kaempferol and quercetin.[1]

Flower Phenology : Flower phenology was
observed at both plant and inflorescence level with
reference to day to day flowering pattern. Flower
phenology is determined by observations made atleast
3times per week, flowering time, time of opening and
closing of flowers (Mark and Francoise, 2005) The
flowering season of Ixora coccinea was recorded.The

© 2014 Global Journals Inc. (US)
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phenological traits were estimated by counting flower
heads in anthesis on individual plants every seven days.

Pollination syndrome : Pollination syndrome
study include flower shape, size, colour, odour, reward
type and amount, nectar composition, timing of
flowering, etc. Pollination syndromes reflect convergent
evolution towards forms (phenotypes) that limit the
number of species of pollinators visiting the plant.

Insect Pollinators Diversity : Diversity of insect
pollinators was observed using line transect and point
transect method. Several insect visitors were collected
for species identification purpose.

Insect Pollinator visiting Frequency:
Observations of insect flower visiting frequency were
conducted by scan sampling methods (Martin and
Bateson, 1993). The observations included foraging rate
(number of flowers/minute), flower handling time
(seconds/flower) and plant handling time
(seconds/plant) [Dafni 1992]

Data Analysis. Measures used were Visitor
abundance, number of flower visitors seen per transect,
and visitor species richness, number of insect species
visiting flowers in each transect in each week.

[11. RESULT

Table 7 . Family and species of butterfly as pollinator for 12 month observation

Taxon Family

Species Percentage

Papilionidae

1.Atrophaneura varuna 54.54%
2.Papilio clytia
3.Papilio nephelus
4.Papilio helenus
5.Papilio polytes
6.Papilio mormon

Lepidoptera Nymphalidae

1.Melantis leda 18.18%

2.Ypthima huebneri

Pieridae

1.Hebomoia glaucippe 27.27
2.Ixias pyrene

3.Ixias moriame

11 100%

© 2014 Global Journals Inc. (US)
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Table 2 : Total species of insect visitor in time blocks for 12 month observation

Time block (h) Family Species
7.00-8.00 2 3
8.00-9.00 1 4
9.00-10.00 2 5
10.00-11.00 2 7
11.00-12.00 3 8
12.00-13.00 2 8
13.00-14.00 1 5
14.00-15.00 2 2
Table 3 . Temperature and Rainfall of the study area during the study period
Minimum Temperature(degree
Month celcius) Maximum Temperature(degree celcius) | Rainfall
January 10 24 1cm
February 15 30 2cm
March 15 30 5cm
April 20 30.5 15cm
May 21 31 23 cm
June 25 31 30 cm
July 25 32¢c 30 cm
August 24 31.5 25¢cm
September 24 30 15¢cm
October 21 29.5 5cm
November 15 26 2cm
December 11 255 2cm

Discussion.: Butterflies are the most frequent
pollinators of I.coccinea. Similar findings were reported
by S.V.A.Hameed(2012). Bees, wasps, moths and other
insect groups were also observed visiting l.coccinea
flowers, but were less frequent pollinators,so the study
was conducted mainly on butterflies as pollinating
insect. The family of Butterfly that act as pollinators of
l.coccinea are Papilionidae(6 species),Pieridae(3
species) and Nymphalidae(2 species).

Ixora are tubular and bloom in dense rounded
clusters about 2 to 5 inches across. The tubular shape
of Fragrant ixora flowers prevents many insects from
gaining access to the nectar that is stored at the base of
the floral tube. The nectar is only accessible to insects,
such as hawkmoths, whose mouthparts are long
enough to reach to the base of the floral tube. As these
insects reach into the floral tube to obtain the nectar
they touch the pollen producing structures, or stamens,
and transport that pollen to other flowers they visit to
obtain more nectar.But when the suitable insect is
absent then the pollination mechanism is brought about
by the insect that is available in the surrounding.As the
body of butterfly is large enough so pollen stuck to it
and help in transfer of pollen.Without the specialist

© 2014 Global Journals Inc. (US)

insect pollinators to move pollen between flowers, fruit,
which only develop following fertilization (of the ovule by
the pollen), are not produced.

Data obtained in the present study showed that
the flowering season of l.coccinea is mainly
summer.Earlier research showed that warmth is
essential. These plants cannot tolerate temperatures
below 15°C (59°F).The present study also report similar
findings(Table4). Temperature has a profound effect on
pollination  particularly in  poikilothermic  insects.
Butterflies are mainly diurnal and are mostly active in
bright sunshine with relatively low humidity. Butterflies
are deriving most of their heat from the sun (Owen,
1971). and are inactive early in the morning, late in the
evening, at night, and during cold and wet weather
(Larsen, 1991). According to our observations the
frequency of butterflies visited the flowers was high
during 09:00-13.00 hour (table2) and month of april to
august.
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Floristic Composition and Ecological
Characteristics of Shahbaz Garhi, District
Mardan, Pakistan

Musharaf Khan ¢, Farrukh Hussain ° & Shahana Musharaf ®

Abstract- The study was designed to explore the floristic
composition and biological characteristics of the area. A
record of plant species of Shahbaz Garhi, Mardan was
organized during 2009 — 2010. A record of plant species was
organized on the source of field trips conducted in winter,
summer and monsoon and identified with available literature.
The plants were classified into different life form and leaf size
classes after standard methods. The flora consisted of 132
plant species belonging to 104 genera and 47 families.
Asteraceae and Poaceae are the dominant families. The
biological spectrum explains that therophytes (63 spp.,
47.73%) were the dominant followed by chamaephytes (24
spp., 18.18%), magaphanerophytes (15 spp., 11.36%),
hemicryptophytes (13 spp., 9.85%), nanophanerophytes (12
spp., 9.09%), geophytes (4 spp., 3.03%) and parasite (1 spp.,
0.76%). Leaf size classes of plants consisted of microphylls
(62 spp., 46.97%), mesophylls (28 spp., 21.21%), nanophylls
(18 spp., 13.64%), leptophylls (15 spp., 11.36%) and
megaphylls (9 spp., 6.82%). Analysis of the study reveals the
phytoclimate to be of therophytic type. The domination of
therophytes indicates that the investigated area is under deep
biotic stress.

Keywords: flora, ecological characteristics, shahbaz
garhi, mardan, pakistan.

. INTRODUCTION

axonomists are naturally interested to record flora
Tof different geographical areas. Since very long

time many attempts have been through by different
workers in searching away Flora of our dear native soil,
Pakistan. The effort of both Pakistani and Foreign
Taxonomists is basic approach. Different workers have
worked in different parts of Pakistan still when it was part
of United India. The area under discussion is typically
unfamiliar and very a small number of reports are
originated. Khan (2004) has effort on the flora of Tehsil
Banda Daud Shah Karak, Khan (2007) has work on
ethnobotany of Tehsil Karak. The floristic composition of
Dureji (Khirthar range) was reported by Parveen et al.,
(2008). They recorded 74 species belonging to 62
genera and 34 families. Qureshi, (2008) identified 120
plant species belonging to 84 genera and 39 families of

Author o Department of Botany, Federal Government College Mardan,
Pakistan. e-mail: k.musharaf@grmail.com.

Author o Department of Botany, Bacha Khan University Charsadaa,
Pakistan.

Authorp: Department of Chemistry, G.G.D.C. Sheikh Malfoon, Mardan,
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Chotiari  Wetland Complex, Nawab Shah, Sindh,
Pakistan. Hussain, et al., (2009) reported 62 species
including 15 monocots and 01 pteridophyte of 24
families from Azakhel Botanical Garden, University of
Peshawar. Muhammad, et al., (2009) reported 67 weed
species out of which 2 belonging to monocot families,
and 27 to dicot families from wheat, maize and potato
crop fields of Tehsil Gojra, District Toba Tek Singh,
Punjab. Qureshi and Bhatti (2010) recorded 93 plant
species belonging to 67 genera and 30 families of Pai
forest, Nawab Shah, Sindh, Pakistan. Khan et al., (2011a
& b), designed the ethnobotany of halophyte of Tehsil
Karak and dara Adam Khel. Khan et al., (2011c)
reported 161 plant species in the Tehsil Takht-e-Nasratti,
District Karak where 25 monocotyledonous and 136
dicotyledonous species belonging to 52 families.
Biological spectrum of vegetation is the index of the
phytoclimate of the site, deduction of which is based on
diverse life-forms composing the flora of the site. The
life-form in its turn is the ultimate manifestation of
the sum of all the adaptations undergone by a plant
to the climate in which it resides. Raunkiaer (1934)
proposed the term “Biological Spectrum” to express
both the life-form distribution in a flora and the
phytoclimate under which the prevailing life-forms
evolved. Life-form study is thus an important part of
vegetation description, ranking next to floristic
composition. Leaf size classes have been set up to be
very positive for plant links. The leaf size knowledge may
help out in the accepting of physiological processes of
plants and plant communities (Oosting, 1956). Life form
and leaf size spectra indicates climatic and creature
fracas of a particular area (Cain & Castro, 1959). The life
form and leaf size spectra are significant physiognomic
feature that comprise generally in vegetation studies.
The life form spectra are supposed to be the signal of
micro and macroclimate (Shimwell, 1971). Disturbances
can have an unfathomable outcome on life forms,
phenology and distribution of plant populations.
Disturbances caused by man and animals such as fire,
scraping and profound grazing frequently reappear
within the life period of a plant and may comprise
significant constituent of its life cycle (Agrawal 1989).
Literature dealing with the life form and leaf size spectra
shows that very little work has been made in Pakistan
i.e. Abbas et al., (2010), Qureshi & Ahmad (2010) and
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Khan et al, (2011a,b, 2012, 2013). The biological
spectrum is thus useful as an index of the health status
of a forest. When worked out at  periodic intervals,
biological spectrum may set the guidelines for eco-
restoration and optimization of a community. y. In view
of this, the present work was under taken in the forested
areas of Shahbaz Garhi, Mardan.

a) Location of the study area and physiography

The district lies from 34°12'0"N 72°224"E. The
elevation of the valley is 1000 to 2056m above sea level.
The total area of the district is 1632 kilometers. Mardan
district may broadly be divided into two parts, North-
Eastern hilly area and south western plain (Figure 1).
Shahbaz Garhi is situated on the junction of three
ancient routes i.e. Kabul to Pushkalavati, Swat through
Buner and Taxila through Hund on the bank of Indus
River. The town was once a thriving Buddhisy city
surrounded by monasteries and stupas. The Emperor
Babar in his book Tuzk-e-Babri has given reference of
this monastery. It has also been stated that this village
has named with the name of a famous religious person.
In the ancient books the name of this village is Varsha
pura. In 7th century, a Chinese pilgrim Mr.Haven Sang
visited this monastery and recorded this polosha in his
book. In local language it is called Shahbaz Garha. This
is the place to take a break or rest when you are tired. It
has beautiful mountains, green trees, open fields and a
small river in the centre of the village. In old times all

= Research Site

Fig. 1. Map of District Mardan showing research area

© 2014 Global Journals Inc. (US)

these facilities made it attractive for the army and
travelers to dig in their tents here, stay for few days and
organize their further strategy. The historic Stones of
Ashoka (Figure 2) and other sites like Mekha Sanda are
worth visiting. The most attractive building of the new
era is the high schooal, this has given a new look to the
ancient stones of Ashoka. The local people had put their
efforts and resources in building the school. Many sites
have been discovered in Mardan and it looks as Mardan
was the heart of Gandhara civilization. One of the
Buddhist monasteries is of Mekha Sanda, which is
located 17 km from Mardan in the North Eastern side in
the Hills of Shahbaz Garha (Figure 3, 4). This site was
surveyed and excavated by a team of Japanese
archaeologists between 1959 and 1965. During courses
of excavations a good number Gandhara art sculptures,
main stupa, votive stupas, monastery, chapels and
Monks' chambers were found. This site became a place
for research and a tourist spot. The name is derived
from Pushto language. Mekha means a female buffalo
and Sanda means a male buffalo. The arrangement of
the stones is in such a way that it looks like buffaloes.
Unfortunately some treasure hunters illegally dug out the
site in search of antiques and it has been spoiled. It is
the utmost responsibility of the government to provide
guards, restore this site and protect it from further
destruction. So far there is no sign of it happening.
(Khan et al., 2011d).
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Fig. 2 . Historic Stones of Ashoka in research site
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Fig. 3 : View of Research area

[I.  MATERIALS AND METHODS

The study area was thoroughly surveyed during
the year 2009 - 2010 from time to time to learn the
botanical and biological situation with students of
biology, Federal government collage Mardan. It
presents a prospect to compose plant compilation and
field interpretation throughout the flowering and fruiting
of maximum quantity of species. Plant specimens

Fig. 4 . View of Research area

collected from the area were dried and preserved
(Figure 5). They were identified from first to last available
literature Nasir & Ali (1970-1994) and Ali & Qaisar (1971-
2006). The plants were classified into different life form
and leaf size classes as follows after Raunkiaer (1934),
Muller and Ellenberg (1974) and Hussain (1989). These
plant specimens were submitted to the Herbarium,
Department of Botany, Federal Government College
Mardan, Pakistan.

Fig. 5 : Collection of plant species in research area

I1I. REesuLt

Field survey and collection of plants were
completed 2009 -2010. The current result reveled that
132 plant species belonging to 47 families and 104
genera were initiate in the area (Figure 6). Along with
these presented 16 trees, 10 shrubs, 106 herb species
(Figure 7). Asteraceae and Poaceae were the dominant

with 15 species then Amaranthaceae, Solanaceae both
by 7 species, Cucurbitaceae, Euphorbiaceae,
Laminaceae and Moraceae by means of 6 species.
Polygonaceae had 5 species. Chenopodiaceae and
Zygophyllaceae had 4 species each. Brassicaceae,
Cyperaceae and Malvaceae had 3 species each one.
Apiaceae, Boraginaceae, Caesalpinaceae, Liliaceae,
Myrtaceae, Nyctaginaceae, Papaveraceae,
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Papilionaceae, Rosaceae and Verbenaceae each and
every one had 2 species. Adiantaceae, Asclepiadaceae,
Cactaceae, Canabinaceae, Caryophyllaceae,
Commelinaceae, Convolvulaceae, Crassulaceae,
Cuscutaceae, Fabaceae, Fumariaceae, Meliaceae,
Mimosaceae, Oxalidaceae, Portulacaceae, Punicaceae,
Rhamnaceae, Rubiaceae, Rutaceae, Sapindaceae,
Scrophulariaceae, Simaroubaceae and Tamaricaceae
had 1 specie each one (Table 1).

The biological spectrum  explains that
therophytes (63 spp., 47.73%), chamaephytes (24 spp.,

18.18%), megaphanerophytes (15 spp., 11.36%),
hemicryptophytes (13 spp., 9.85%), nanophanerophytes
(12 spp., 9.09%), cryptophytes (Geophytes) (04 spp.,
3.03%), parasite (1 spp, 0.76%) had originated in the
investigated area (Table. 3). Leaf spectra of plants
consisted of microphylls (62 spp. 46.97%), mesophylls
(28 spp. 21.21%), nanophylls (18 spp. 13.64%)
leptophylls (15 spp. 11.36%) and megaphylls (9 spp.
6.82%) (Table 2; Figures 8, 9).

Table 1 :Floristic list of Shahbaz Garhi, District Mardan

SN Family . . Life Leaf size
Species Habit Form classes
1 Adiantaceae Adliantm capillus veneris L H Hem Na
Achyranthus aspera L H TH Mes
Aerva javanica(Burm.f.) Shult H CH Mic
Alternanthera sessi{L.) R.Br. ex DC H CH Mic
2 Amaranthaceae Amaranthus spinosus L H CH Mg
Amaranthus torreyi Benth. Exs Watson H NP Mic
Amaranthus viridis L H TH Mic
Digera muricata (L.) H CH Mic
3 Apiaceae Corfandrum sativum L. H TH Lep
Eryngium bourgatii L H NP Mg
4 Asclepiadaceae Calotropis procera (Wight.) Ali S CH Mes
Carthamus oxycantha M. Bieb. H TH Mic
Carthamus tinctirius L H CH Mes
Centaurea calcitrapa L. H TH Mes
Conyza aegyptiaca (L.) Aiton H CH Mes
Echinops carnigerus DC. H CH Mes
Launea procumbens Roxb. H TH Mes
5 Asteraceae Onopordum acanthium L. H CH Na
Parthenium hysterophorus L H TH Mes
Silybum marianum (L.) Gaertn. H TH Mes
Sonchus arvensis L. H TH Mes
Sonchus asper (L.) Hill H TH Mic
Sonchus auriculata L H TH Mic
Sylibum marianum (L) Graertn H CH Mic
Taraxacum officinale Weber. H T™H Mic
Xanthium strumarium L. H CH Mes
6 Boraginaceae Heliotropium europaeum L. H TH Na
Heliotropium strigosum Willd H ™ Lep
Capsella bursa-pestoris Medic. H TH Mic
7 Brassicaceae Descurainia sophia (L.) Webb. H TH Na
Eruca sativa Mill H TH Mic
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8 Cactaceae Opuntia littoralis (Engelm.) S NP Lep
9 Caesalpinaceas Cassia fistula L. T MP Mes
Cassla occidentalis L. H TH Mes
10 Canabinaceae Cannabis sativa L. H TH Mic
11 Caryophyllaceae Stellaria media (L) Cry H TH Na
Chenopdium ambrosiodes | H TH Mic
12 Chenopodiaceae Chenopodium album L. H TH Mic
Chenopodium murale L. H TH Lep
Spinacea oleracea L. H TH Mic
13 Commelinaceae Commelina communis L. H TH Mic
14 Convolvulaceae Convolvulus arvensis . H TH Mic
15 Crassulaceae Sedum acre L H TH Mic
Citrullus lanatus (Thunb.) Mats H TH Mes
Cucimus prophetarum L. H TH Mes
16 Cucurbitaceae Cucurbita maxima Duchesne. H TH Mg
Cucurbita pepo L. H TH Mg
Luffa cylindrica (L.) Roem. H TH Mg
Momordica charantia L. H TH Mes
17 Cuscutaceae Cuscuta reflexa Roxb. H P Lep
Cyperus compresus L H Hem Lep
18 Cyperaceae Cyperus rotundus L. H Hem Lep
Cyperus scarlosus R.Br. H Hem Lep
Chrozophora oblique (Vahl) A. Juss. H CH Mes
Chrozophora tinctoria (Linn) Raffin. H NP Mic
19 Euphorbiaceae Euphorbia helioscopia Mewski H TH Na
Euphorbia hirfa L. H TH Mic
Euphorbia prostrata L. H TH Lep
Riccinis communis L. S NP Mg
20 Fabaceae Indigofera hirsute L H CH Na
21 Fumariaceae Furmaria indica (Hausskn) Pugsley H TH Lep
Ajuga bractiosa Wall. Benth. H TH Mic
Ajuga parvifiora Benth H TH Mic
2o Laminaceae Mentha arvensis L. H Geo Mic
Mentha longifolia L. H Geo Mic
Ocimum basilicum L H CH Mic
Selvia moorcroftianaWall. ex Benth H CH Mg
23 Liliaceae Allium sativurm L. H Geo Mic
Oxalis caniculata L H TH Na
Abelmoschus esculentus L. H ™ Mic
24 Malvaceae Malva neglectaWallr. H TH Mic
Malvastrum coromanaelianumL.)
Garcke H TH Mic
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25 Meliaceae Melia azedarach . T MP Mic
26 Mimosaceae Acacia modesta\Wall. T MP Lep
Broussonitia papyrifera(l.) Vent T MP Mg
Ficus carica Hausskn. Ex. Boiss. T MP Mes
57 Moraceae Ficus palmata Forssk. T MP Mes
Ficus religiosa L. T MP Mes
Morus alba L. T MP Mes
Morus nigra L. T MP Mes
o8 Myrtaceae Eucalyptus camaldulensis Dehnh. T MP Mic
Eucalypltus lanceolatushoney T CH Mic
Boerhaavia procumbens Banks ex
29 Nyctaginaceae Roxb. H CH Mic
Mirabilis jalapa L. H CH Mes
30 Oxalidaceae Oxalis corniculata L. H Geo Mic
31 Papaveraceae Papaver rhoeas L H TH Mic
Papaver somniferum L. H TH Mic
30 Papilionaceae Alhagi maurorurm Medic. S TH Na
Vicia sativa L H TH Na
Avena satival. H TH Mic
Bromus japonicus Thumb ex Murr H Hem Mic
Cenchrus ciliaris L. H TH Na
Chymbaopogon jawaracosa L. H TH Mic
Cymbopogon  distans  (Nees  ex
Steud.)Watson H Hem Mic
Cynodon dactylon L. Pers. H Hem Lep
33 Poaceae Daijcanthium annulatumfForssk.) Stapf H TH Na
Desmostachya bipinnata(l) H Hem Mes
Hardeum murinum L H TH Na
Hordeurn vulgare L H TH Mic
Imperata cylindrica (L.) P. Beauv H Hem Mic
Phalaris minor L H CH Mic
Saccharum spontaneum L. S Hem Mic
Sorghum halepense (L.) Persoon H Hem Mic
Zea maysL. H TH Mg
Polygonum barbatum L. H CH Mic
34 Polygonaceae Polygonum plebjumR. Br. H CH Mic
Rumex dentatus L. H TH Mes
Rumex hastatus D.Don H TH Na
Rumix dantatus L. H TH Lep
35 Portulacaceae Portulaca olearaceae |_. H Hem Na
36 Punicaceae Punica granatum L. T MP Na
37 Rhamnaceae Ziziphus jujuba Mill. T MP Mic
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38 Rosaceae Prunus persica (L.) Batsch T MP Mic
Rosa indlica L. S NP Mic
39 Rubiaceae Gallium aparine L. H TH Lep
40 Rutaceae Citrus aurantifolia Christmann S NP Mic
4 Sapindaceae Dodonaea viscosa (L.) Jacq. S NP Mic
42 Scrophulariaceae | \grpascum trajpses L H NP Mic
43 Simaroubaceae | Ajanthus althesema (Mill.) Swingle T MP Mic
Datura metel L. S NP Mes
Datura stramonium L. H NP Mes
44 Solanaceae Physalis minima L H CH Mic
Solanum nigrum L. H TH Mic
Solanum surattense Burm.f H H Mic
Withania somnifera (L) Dunal. S CH Mes
45 Tamaricaceae Tamarix indica Willd. T MP Na
6 Verbenaceae Lantana camaralL. H CH Mic
Verbena hastata L. H NP Mic
Fagonia cretica Burm. H TH Na
47 Zygophyllaceae Peganum harmala L H Hem Mic
Tribulus terrestris L. H H Mic
Zygopylurmn simplex L. H TH Lep

AYA DISCUSSION

The work will indubitably present much help out
to future investigator assets trying in this field in this
area. The area consists of both hills and plains, differing
much in floristic composition. Irrigation facilities are very
less in the area, depending on rainfall. Due to lack of
irrigation conveniences the Flora, particularly cultivated
Flora has much difference from highly irrigated areas of
Khyber Pakhton Khawa. The chief Agriculture crops are
Wheat, different legumes, fodder crops and barely,
grown. On hills different grasses, Acacia modesta,
Achyranthus aspera, Calotropis procera, Carthamus
oxycantha, Conyza aegyptiaca, Xanthium strumarium,
Opuntia littoralis, Sorghum halepense and Fagonia
cretica etc are commonly found. Mostly the Xerophytes
such as Broussonitia papyrifera(L.) Vent, Ficus carica
Hausskn. Ex. Boiss., Ficus palmata Forssk., Morus alba
L., Eucalyptus camaldulensis Dehnh., Eucalyptus
lanceolatus honey etc are found on road sides while
Melia azedarach L., Ficus religiosa L., Prunus persica
(L.) Batsch, Alianthus althesema (Mill.) Swingle, Tamarix
indica Willd etc. are commonly found in Grave-yards.
Such type of study was also taken by Khan et al.,
(2011a,b, 2012, 2013). With the passage of time,
increase in population and rising in need of facilities in
the culture declining the natural habitats. Our result is
similar with that of Khan et al., (2012). The natural assets
are being over-used, unclear and spoil. In the research

area, commonly people depend on agricultural and
domestic animals. They also collect medicinal plants,
fodder, fuel wood and timber.

According to the Raunkiaer (1934) that climate
of a region is characterized by life form. Plant species
were identified and classified into major life forms to
build biospectrum. The biological spectra is helpful to
comparing geographically far and wide separated plant
communities and used as an indicator of prevailing
environment. Biological spectrum may be significantly
changed due to preface of therophytes like annual
weeds, biotic pressure like agricultural practices and
grazing, deforestation and trampling etc. The
dominance of therophytic life form showed that the area
was under heavy biotic pressure. Our results agree with
that of Khan et al., (2011a,b) and Khan, et al., (2012).
Comparisons of the percentage of the life form classes
of the research area with Raunkiaer standard biological
spectrum (RSBS), therophyte form the largest life form
class and their percentage is more than thrice (47.73%)
that of the RSBS (13.0%). The phanerophytes forms, the
second highest class with (21.21%). Their percentage
was 46.0 in the RSBS. Thus, the biological spectrum of
the research area marker “Therophytic” Phytoclimate at
the same time as this class proves the greatest
deviation from the standard spectrum. Hemicryptophyte
is equal (9.85 %) with that of the RSBS (9.00 %).
Cryptophytes was less percentage 3.03 than in the
RSBS (6.00 %) (Table. 3). In this study, the domination
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of therophytes and phanerophytes over other life forms
give the idea to be a response with to the warm dried up
weather, topographic divergence, human being and
creature disturbance. The dominance of therophytes
occurs due to un-favorable environment conditions as
definite by a lot of research (Shimwell, 1971, Khan et al.,
2011c, 2012). The current results in this regard also
agree with them. Khan et al, (2012) considered
chamaephytes and therophytes as the major life form in
unfavorable environment in desert region. In the
investigated area arid conditions, low temperature in
winter, high temperature in summer, wind and biotic
factors result in un-favourable conditions paving way for
therophyte. Saxina et al, (1987) stated that
hemicryptophytes dominated temperate zone in
overlapping and loose continuum. Therophytes continue
in unfavorable condition during seeds production. The
predominance of therophytes in unstable conditions
such as dry, hot or cold met for low to higher elevation
might be the reason for their higher percentage in the
present study.

The present study shows that leptophylls were
high at the hilly area while microphylls and nanophylls
were present in plain area. Species with large leaves
take place in warmer wet climates while smaller leaves
are characteristic of cold and arid climates and
degraded habitats. A high percentage of microphylls
might be due to dry climate in area. Leaf size spectrum
of the plant revealed that microphyllous species
followed by nanophylls species were dominant in the
investigated area. Microphylls are usually characteristic
of steppes while nanophylls and leptophylls are
characteristic of hot deserts (Khan et al., 2013; Tareen &
Qadir, 1993). The soil was poorly developed with thin
sheet that banned root penetration. Furthermore, roots
absorb low moisture and nutrients under dry conditions.
In this region’s the plant face drought during winter
especially in dry soil. The species with microphyllous

leaves were abundant due to ecological adaptation for
these arid conditions. The present findings agree with
those of Khan 2013 who reported high percentage of
microphylls in the dry climate of Tehsil Takht-e-Nasratti.
These data indicated that the percentage of various leaf
form classes varied with increasing altitude. Khan (2013)
and Khan et al., (2013) also observed that the
percentage of microphylls was positively linked with the
increasing altitude and this also hold up our findings.
According Dolph & Dilcher (1980 a, b) large leaved
species were dominant in tropical wet forest. This
difference is mainly due to climatic variation such as
temperature and wet tropical condition. The situation in
our case is far more xeric than in the wet tropics. The
size of leaves alone could not be used to identify
specific leaf zone or climates. Other features of plants
such as habit and root system might also play important
role in biodiversity.

An ecologically operating problem of the area is
grazing, browsing, and trampling by domestic animals
(Figure 10). These elements cause species not to reach
its climax stage. Grazing is one of the depressing
aspects, which has caused the reduction in vegetation
(Khan and Hussain, 2012). In these processes the
palatable species are selected and these make the non-
palatable species to increase. This can be noticeably
seen in many places, which results in stunting growth
and not reaching to flowering stage: so these are a
danger of their extinction. The most important factors
disturbing the Flora of area are humidity, light,
temperature, soil conditions, topography, elevation from
sea level, rain fall and other forms of precipitation. On
soil having high Nitrogen content are found Malva
neglecta, Chenopodium album etc, as occurring near
human duellings, on compost heaps and in back yards.
The finding is similar with that of Khan et al., (2012,
2013), Khan and Hussain (2013) and Khan (2013).

Table 2 Total number of plant species and percentage of life-form and leaf size classes of Shahbaz Garhi District

Mardan
No. of No. of
Life-form classes species Percentage Leaf size classes species Percentage

Therophytes 63 47.73 Microphylls 62 46.97
Chamaephytes 24 18.18 Mesophylls 28 21.21
Megaphanerophytes 15 11.36 Nanophylls 18 13.64
Hemicryptophytes 13 9.85 Leptophylls 15 11.36
Nanophanerophytes 12 9.09 Megaphylls 9 6.82
Geophytes 4 3.03

Parasite 1 0.76
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Table 3 - Comparison of biological spectrum of the area with Raunkiaer’'s Standard Biological Spectrum (SBS).
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Fig. 7. Habit of plant species in research area

Spectrum PP ChpP TP HP CrP Total
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Fig. 9 : Leaf size classes of plant species in research
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V. CONCLUSION

The region is extremely prosperous in
biodiversity. In the current study, the high percentage of
therophyte is supported in the study region for the
reason that the region is semiarid zone of Khyber
Pakhtonkhawa. The dominance of therophytes indicated
that the investigated area was under heavy biotic
pressure due to deforestation and over grazing. Most of
the plants were uprooted for burning purposes and
grazed by the livestock. Many plant species were
decreasing in the area and special care is needed for
their plant life conservation. Many fruits are worn out
annually due to non-availability of marketplace. The
market convenience has fine result on plants and on
nation. Medicinal farm should be set up in the area to
support the essential importance of the plants and its
conservation.

VI.  ACKNOWLEDGEMENT

Authors are grateful to the local people,
principal and student of Federal Government College
Mardan who have exposed valuable information of plant
species and facilitate all way throughout the study.

REFERENCES REFERENCES REFERENCIAS

1. Abbas H, Qaiser M, Alam J. 2010. Conservation
status of Cadaba heterotricha stocks
(capparaceae): an endangered species in Pakistan.
Pak. J. Bot. 42(1), 35-46.

2. Agrawal A K. 1990. Floristic composition and
phenology of temperate grasslands of Western
Himalaya as affected by scraping, fire and heavy
grazing. Vegetatio 88, 177-187.

3. Ali SlI, Qaiser M. 1995-2006. Flora of Pakistan.
Fakhri printing Press Karachi, Pakistan.

4. Cain SA, De Oliveria Castro GM. 1959. Manual of
Vegetation Analysis. Harper & Brothers, New York.

© 2014 Global Journals Inc. (US)

10.

11.

12.

13.

14.

¢ “al

MO L

Fig. 10 : Goat graze plant species in research area

Dolph GE, Dilcher DL. 1980a. Variation in leaf size
with respect to climate in Costa Rica. Biotropica 12,
91-9.

Dolph GE, Dilcher DL. 1980b. Variation in leaf size
with respect to climate in the tropics of the Western
Hemisphere. Bull. Torrey. Bot. Club 107, 145-54.
Hussain F, Shah SM, Hadi F, Asadullah. 2009.
Diversity and ecological characteristics of weeds of
wheat fields of University of Peshawar Botanical
Garden at Azakhel, District Nowshera, Pakistan.
Pak. J. Weed Sci. Res. 15(4), 283-294.

Hussain F. 1989. Field and Laboratory Manual for
Plant Ecology. Univ. Grants Commission,
Islamabad.

Khan M & F. Hussain. 2013. Plant Life Classification
in Summer of Tehsil Takht-e-Nasrati, District Karak,
Khyber Pakhtun Khawa, Pakistan. Annual Review &
Research in Biology, 3(3):176-187.

Khan M, F. Hussain, S. Musharaf 2013. Floristic
Composition and Biological Characteristics of the
Vegetation of Sheikh Maltoon Town District Mardan,
PakistanAnnual Review & Research in Biology, 3(1):
31-41.

Khan M, F. Hussain, S. Musharaf. 2011c.
Preliminary floristic range of Tehsil Takht-e-Nasrati
Pakistan. International Journal of Biosciences. 1
(6): 88-99.

Khan M, F. Hussain, S. Musharaf. 2011d. A fraction
of fresh water algae of Kalpani stream and adjoining
area of district Mardan, Pakistan. International
Journal of Biosciences, 1(3): 45-50.

Khan M, F. Hussain, S. Musharaf. 2012. Degree of
Homogeneity of Plant Life in Tehsil Takht-e-Nasrati,
Pakistan. Global Journal of Science Frontier
Research, 12(4): 65-72.

Khan M, F. Hussain. 2012. Palatability and animal
preferences of plants in Tehsil Takht-e-Nasrati,
District Karak, Pakistan. African Journal of



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Agricultural  Research. 5858-5872. DOI:
10.5897/AJAR12.2095.

Khan M, Hussain F, Musharaf S, Imdadullah.
2011(a). Floristic composition, life form and leaf size
spectra of the coal mine area vegetation of Darra
Adam Khel, Khyber Pakhtonkhwa, Pakistan. Journal
of Biodiversity and Environmental Sciences 1(3),
1-6.

Khan M, S. Musharaf, Z. K. Shinwari. 2011b.
Ethnobotanical importance of halophytes of
Noshpho salt mine, District Karak, Pakistan.
Research In Pharmaceutical Biotechnology, 3(4),
pp. 46-52.

Khan M. 2004. A fraction of Angiosperm of Tehsil
Banda Daud Shah, NWFP, Pakistan. MSc. Thesis.
Gomal University D.l.Khan. Khyber Pakhtunkhawa,
Pakistan.

Khan M. 2007. Ethnobotany of Tehsil Karak NWFP
PAKISTAN. M.Phil  Thesis. Kohat University of
Science and  Technology, Kohat, Khyber
Pakhtunkhawa, Pakistan.

Khan M. 2013. Dimension and composition of plant
life in Tehsil Takht-e-Nasrati, District Karak, Khyber
Pakhtunkhawa, Pakistan. PhD. Thesis. University of
Peshawar, Peshawar, Khyber Pakhtunkhawa,
Pakistan.

Mueller Dum-bois and Ellenberg, H. (1974) “Aims
and Methods of Vegetation Ecology”, John Wiley
and Sons, New York, 547.

Muhammad S, Khan Z, Cheema TA. 2009.
Distribution Of Weeds In Wheat, Maize And Potato
Fields Of Tehsil Gojra, District Toba Tek Singh,
Pakistan. Pak. J. Weed Sci. Res. 15(1): 91-105.
Nasir E, Ali Sl. 1970-1994. Flora of Pakistan.
Fascicles. Karachi. Pakistan.

Oosting HJ. 1956. The Study of Plant Communities,
2nd edition, 69-78. W.H. Freeman and Co.,
Sanfrancisco.

Perveen A, Sarwar GR, Hussain I. 2008. Plant
biodiversity and phytosociological attributes of
Dureji (Khirthar range). Pak. J. Bot. 40(1), 17-24.
Qureshi R, Ahmad M. 2010. Some notes on the
vegetation of Achhro thar (white desert) of Nara
region, Sindh, Pakistan. Pak. J. Bot. 42(5),
2985-2994.

Qureshi R, Bhatti GR. 2010. Floristic Inventory of Pai
Forest, Nawab Shah, Sindh, Pakistan. Pak. J. Bot.
42 (4), 2215-2224,

Qureshi R. 2008. Preliminary floristic list of chotiari
wetland complex, Nawab Shah, Sindh, Pakistan.
Pak. J. Bot., 40(6): 2281-2288.

Raunkiaer C. 1934. The life form of plants and
statistical plant geography. The Clarendon Press,.
Oxford, 632 p.

Saxina AK, Pandey TP, Singh JS. 1987. Altitudinal
variation in the vegetation of Kaumaun Himalaya.
Perspective Env. Bot. 44-66.

7(44):

30. Shimwell

31.

DW. 1971. The Description and
Classification of Vegetation Sedgwick and Jackson,
p: 322. London.

Tareen RB, Qadir SA. 1993. Life form and Leaf size
spectra of the plant communities of diverse areas
ranging from Harnai, Sinjawi to Duki regions of
Pakistan. Pak. J. Bot. 25 (1), 83-92.

© 2014 Global Journals Inc. (US)

Global ]()urnal of Science Frontier Research (C) Volume XIV Issue [ Version I H



Global Journal of Science Frontier Research (C) Volume XIV Issue I Version I E Year 2014

FLORISTIC COMPOSITION AND ECOLOGICAL CHARACTERISTICS OF SHAHBAZ GARHI, DISTRICT MARDAN, PAKISTAN

This page is intentionally left blank

© 2014 Global Journals Inc. (US)



GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH:C
BIOLOGICAL SCIENCE

Volume 14 Issue 1 Version 1.0 Year 2014

Type : Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)

Online ISSN: 2249-4626 & Print ISSN: 0975-5896

Restoration of Degraded Lands through Plantation Forests
By Priyanka Bohre & O.P. Chaubey

Abstract- Degradation of soil is a matter of serious concern. Vast area of land all over the world has been
converted into unproductive and degraded lands. Eco-restoration through plantation forests is the most
effective technique to reclaim the degraded ecosystem. Six dominant species viz, Dalbergia sissoo,
Pongamia pinnata, Tectona grandis, Gmelina arborea, Azadirachta indica and Cassia siamea were
studied for restoration of degraded ecosystem. No amendment was given during plantations except farm
yard manure (FYM), Urea and Aldrin as soil insecticide before planting the seedlings. The density of
plants was 3333 ha-1. The present paper deals with the edaphic development of degraded coal mine
spoil through establishment of six dominant tree species at Northern Coalfield Limited, Singrauli. The
results indicated that the bulk density of the reclaimed sites was gradually reduced with the age of the
plantations. The soil organic carbon, pH, EC, water holding capacity and nutritional status were found
increasing with the age of the plantations. As regards the organic carbon in mine spoil under different tree
cover, it was found improved to the maximum extent during 16 years interval in Dalbergia sissoo (358%)
followed by Azadirachta indica (317.8%), Pongamia pinnata (273.8%), Tectona grandis (233.3%) and
others. The similar increasing trend was found in pH.

Keywords: restoration, plantation forests, degraded lands, productive ecosystem, dominant tree species.

GJSFR-C Classification : FOR Code: 829999

RESTORATIONOFDEGRADEDLANDSTHROUGHP LANTATIONFORESTS

Strictly as per the compliance and regulations of :

© 2014. Priyanka Bohre & O.P. Chaubey. This is a research/review paper, distributed under the terms of the Creative Commons
Attribution-Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.



Restoration of Degraded Lands through
Plantation Forests

Priyanka Bohre “ & O.P. Chaubey °

Abstract- Degradation of soil is a matter of serious concern.
Vast area of land all over the world has been converted into
unproductive and degraded lands. Eco-restoration through
plantation forests is the most effective technique to reclaim the
degraded ecosystem. Six dominant species viz, Dalbergia
siss00, Pongamia pinnata, Tectona grandis, Gmelina arborea,
Azadirachta indica and Cassia siamea were studied for
restoration of degraded ecosystem. No amendment was given
during plantations except farm yard manure (FYM), Urea and
Aldrin as soil insecticide before planting the seedlings. The
density of plants was 3333 ha-1. The present paper deals with
the edaphic development of degraded coal mine spoil through
establishment of six dominant tree species at Northern
Coalfield Limited, Singrauli. The results indicated that the bulk
density of the reclaimed sites was gradually reduced with the
age of the plantations. The soil organic carbon, pH, EC, water
holding capacity and nutritional status were found increasing
with the age of the plantations. As regards the organic carbon
in mine spoil under different tree cover, it was found improved
to the maximum extent during 16 years interval in Dalbergia
sissoo (358%) followed by Azadirachta indica (317.8%),
Pongamia pinnata (273.8%), Tectona grandis (233.3%) and
others. The similar increasing trend was found in pH. The
electrical conductivity was the maximum in Tectona grandis
followed by Azadirachta indica, Dalbergia sissoo, Gmelina
arborea, Cassia siamea and Pongamia pinnata. There was
gradual increase in microbial biomass from younger to older
plantations in different dominant species. It ranged from 40.2
(2 years old plantation) to 51.5 mg kg-1 (18 years old
plantation) in T. grandis, from 32.5 (2 years old plantation) to
66.6 mg kg-1 (18 years old plantation) in D. sissoo, from 21.2
(2 years old plantation) to 52.7 mg kg-1 (18 years old
plantation) in A. indica, from 35.5 (2 years old plantation) to
50.3 mg kg-1 (19 years old plantation) in C. siamea, from 24.2
(2 years old plantation) to 54.7 mg kg-1 (18 years old
plantation) in P. pinnata and from 31.7 (6 years old plantation)
to 42.6 mg kg-1 (10 years old plantation) in G. arborea. As far
as, the concentration of heavy metals like Cu, Zn, Fe, and Mn
was concerned, their concentration in soil of rhizosphere
decreased with the age of the plantations.

Keywords. restoration, plantation forests, degraded
lands, productive ecosystermn, dominant tree species.

. INTRODUCTION

estoration is defined as a tactic employed to
Qretum degraded lands to its original condition.
With the planned increase in coal production,
more and more land is being brought under mining
operation. The most serious impact of mining is the land
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degradation, and ecosystem as a whole. Overburden
degraded soils consist of several impediments for plant
growth in respect of physical, chemical and biological
properties, and also associated with deficiency/non
availability of organic matter. The heavy metal toxicity of
mine spoil inhibits uptake of nutrients, plant growth and
microbial populations.

Selection of ideal species for restoration of
mined out areas is very important step in degraded
ecosystem (Mukhopadhyay et al., 2013). Soil nutrients
can be taken as a functional index of soil development
after reclamation. Soil microorganisms play significant
role in soail fertility and ecosystem functioning. The
demand for a particular mineral nutrient depends on
plant internal requirements, while the supply of that
nutrient primarily depends on its availability and mobility
in soils (Allen et al., 1979; Parfitt and Russell, 1977;
Marschner, 1995, Marschner and Timonen, 2004; Chiti
et al., 2007). Without microbes and their functions, plant
species could not be supported by the soil alone
(Kennedy and Smith, 1995; Filcheva et al., 2000).
Mineral nutrients such as phosphorus have very limited
mobility in soils (Parfitt and Russell, 1977; Insam and
Domsch, 1988; Marschner, 1995; Booze et al., 2000;
Boswell et al., 1998, Bucking and Shachar, 2005). Thus
to obtain more phosphorus, plants must bypass the
depletion zones by further root activity elsewhere in the
soil. The outcome of this quest for phosphorus (and
other relatively immobile soil resources) should largely
be determined by the surface area of a plant's root
system. The most important role of mycorrhizal fungal
hyphae is to extend the surface area of roots. The
capacity of plants to influence nutrient availability in soils
will also depend on the extensiveness and activity of
their root system, since young roots are the primary
source of exudates (Curl and Truelove, 1986; Uren and
Reisenaur, 1988; Warcup 1990; Nguyen, 2003; Jeffries
et al., 20083). Soil microbial biomass measurements were
useful in determining the degree of disturbance as well
as subsequent recovery of degraded ecosystems
(Sandra Brawn, 2002; Chaubey et al., 2012; Tran Van
Con, 2001; Vo Dai Hai, 2009; Singh et al., 2012a, b).

The present paper deals with the restoration of
degraded ecosystem aiming at studying the changes
brought about in physical, chemical and biological
properties of soil under the tree cover of dominant tree
species in age series of plantations carried out at
Northern Coalfield Limited (NCL), Singrauli, India.
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[I.  MATERIALS AND METHODS

Singrauli (24° 46" 60”7- 24° 78 33”N, 82° 49’
59”- 82° 83 30"E, 275 -500m AMSL) was granted
district status on 24th May 2008, with its headquarter at
Waidhan. Climate of the area is tropical with mean
maximum and minimum temperature of 48°C and 21°C
respectively, with average rainfall of 1000 mm. 95%
precipitation occurs in rainy season. Vegetation during
pre-mining period was very dense and covered with
northern tropical dry sal forests and northern tropical dry
mixed deciduous forests. Due to mining, the large forest
areas were clear felled. The present study was carried
out in age series of plantations raised on different
dumps of mined out Northern Coalfield Limited (NCL)
area.

A large number of over burden mixed and
monoculture plantations are being continuously raised
by M.P. State Forest Development Corporation/ U.P.
forest department in different areas of Singrauli
coalfields. The species planted were mainly Acacia
catechu (L. f.) Willd, A. mangium Willd, A. nilotica (L.)
Del., Aegle marmelos (L) Correa, Albizia procera
(Roxb.) Benth., Anthocephalus kadamba (Roxb.) Miq.,
Azadirachta indica A. Juss., Bauhinia variegata Linn.,
Bombax ceiba (L.) Gaertn, Cassia fistula L., C. siamea
Lamk., Dalbergia sissoo Roxb. ex DC., Delonix regia
(Hook.) Raf., Emblica officinalis Gaertner., Eucalyptus
camaldulensis Dehnh., Gmelina arborea Roxb.,
Holoptelia integrifolia (Roxb.), Leucaena leucocephala
(Lam.) de Wit, Madhuca indica Roxb., Mangifera indica
L., Peltaphorum sp (Miquel) Kurz, Pongamia pinnata (L.)
Pierre, Prosopis juliflora (Sw.) DC., Syzygium cumini (L.)
Skeels, Tectona grandis L. f., Terminalia arjuna (Roxb.)
Wight & Arn., T. belerica (Gaertner) Roxb., etc. The
spacing of plants between row to row and plant to plant
was 1.5 m and 2 m, respectively. The plants were raised
in pits of size 45cm3. No amendment was given during
plantations except farm yard manure (FYM), Urea and
Aldrin as soil insecticide. Poly-potted seedlings of 6
months old were taken for plantations.

The phyto-sociological study was carried out for
determining the dominant species in the coal mine
areas of Singrauli, India (Mishra, 1989). Importance
Value Index and Shannon Wiener Index of diversity were
used for determining the dominant species in different
plantations. On the basis of Importance Value Index (IVI)
and diversity index (H), the dominant species, viz,
Dalbergia sissoo ( IVI- 35.80, H- 0.2537), Pongamia
pinnata (IVI - 26.52, H - 0.2144), Tectona grandis (IVI-
23.82, H- 0.2011), Gmelina arborea (IVI - 22.60 , H -
0.1948), Azadirachta indica (IVI - 22.55, H - 0.1945) and
Cassia siamea (IVI - 16.40, H - 0.1589 ), were selected
for the study.

To know the effect of plantations on sail
properties, soil samples from rhizosphere of six
dominant species were collected from surface soil up to

© 2014 Global Journals Inc. (US)

the depth of 30 cm. Five samples from different aged
plantations of each species were collected and mixed
thoroughly to get a composite sample and then, were
divided into three replicates for analysis of physico-
chemical properties and microbial biomass. Soil organic
carbon was determined by Black (1956) method. The
physico-chemical and nutritional properties (N, P, K) of
soil were analyzed using soil testing methods by
Jackson (1976) and Piper (1950). The chloroform
fumigation extraction method (Carter, 1991) was used
for estimation of microbial biomass. The microbial
biomass was expressed on the oven dry (105°C for 24
hours) soil basis. Microbial biomass was correlated with
the nutritional characteristics using IBM SPSS statistics
19 software.

I11. RESULTS

Soil nutrients can be taken as a functional index
of soil development after reclamation. The slightly acidic
to neutral pH under the different plantation forests was
suitable for greater availability of nutrients, decom-
position of litter and microbial activity especially bacteria
and VAM fungi that decomposed organic matter and
released nitrogen (Chaubey et al., 2004). On perusal of
results (Table - 1), the pH has improved to a great extent
in Dalbergia sissoo (30.5%) followed by Azadirachta
indica (28.1%), Pongamia pinnata (23.8%), Tectona
grandis (22.5%) and others after 16 years interval of
plantations. The electrical conductivity has improved to
a great extent in 16 years interval in Tectona grandis
(233.3%) followed by Azadirachta indica (220%),
Dalbergia sissoo (142.9%), Cassia siamea (90%) and
Pongamia pinnata (83.3%) and others. The bulk density
reduced to the maximum extent in Dalbergia sissoo
(180.9%) followed by Azadirachta indica (133.3%),
Tectona grandis (63.6%), and others during 16 years
interval of plantations. The nutritional status was also
showing more or less similar trend in different dominant
species and was found to be increasing with the
advancement of age of different dominant species. As
regards the organic carbon in mine spoil under different
tree cover, it was found improved to the maximum
extent during 16 years interval in Dalbergia sissoo
(358%) followed by Azadirachta indica (317.8%),
Pongamia pinnata (273.8%), Tectona grandis (233.3%)
and others. The improvement during the period of 16-
years in terms of available nitrogen was maximum in
Pongamia pinnata (227.9%) followed by Azadirachta
indica (143.9%), Dalbergia sissoo (157.7%), Tectona
grandis (127.8%) and others. The improvement during
the period of 16-years in terms of available phosphorus
was maximum in Dalbergia sissoo (199.8%) followed by
Azadirachta indica (62.1%), Pongamia pinnata (52.4%),
Tectona grandis (17.7%) and others. The improvement
during the period of 16-years in terms of available
potassium was maximum in Dalbergia sissoo (262.2%)



followed by Pongamia pinnata (190.3%), Tectona
grandis (133%), Cassia siamea (121.1%), Azadirachta
indica (92.3%), and others. The improvement during the
period of 16-years in terms of calcium was maximum in
Tectona grandis (154%) followed by Dalbergia sissoo
(115.9%), Pongamia pinnata (113%), Cassia siamea
(85.9%), Azadirachta indica (33.8%) and others. As far
as the concentration of heavy metals like Cu, Zn, Fe,
and Mn are concerned, it was found that their
concentration in soil of rhizosphere decreases with
increasing the age of the plantations. There was gradual
increase in microbial biomass from younger to older
plantations in different species. It ranged from 40.2 (2
years old plantation) to 51.5 mg kg-1 (18 years old
plantation) in Tectona grandis, from 32.5 (2 years old
plantation) to 66.6 mg kg-1 (18 years old plantation) in
Dalbergia sissoo, from 21.2 (2 years old plantation) to
52.7 mg kg-1 (18 years old plantation) in Azadirachta
indica, from 35.5 (2 years old plantation) to 50.3 mg kg-
1 (19 years old plantation) in Cassia siamea, from 24.2
(2 years old plantation) to 54.7 mg kg-1 (18 years old
plantation) in Pongamia pinnata and from 31.7 (6 years

old plantation) to 42.6 mg kg-1 (10 years old plantation)
in Gmelina arborea.

The nutritional characteristics like organic
carbon, available nitrogen and available phosphorus
maintained significant positive correlation with microbial
biomass. The most significant correlation between
organic carbon and microbial biomass was found in
Azadirachta indica (95%) followed by Gmelina arborea
(93%) Pongamia pinnata (79%), Cassia siamea (79%),
Tectona grandis (63%) and Dalbergia sissoo (51%).
However, the most significant correlation between
available nitrogen and microbial biomass was found in
Gmelina arborea (99%) followed by Tectona grandis
(94%), Pongamia pinnata (91%), Cassia siamea (81%),
Dalbergia sissoo (80%) and Azadirachta indica (75%). In
terms of available phosphorus and microbial biomass,
the most significant correlation was found in Gmelina
arborea (99%) followed by Pongamia pinnata (92%),
Azadirachta indica (91%), Cassia siamea (82%),
Dalbergia sissoo (82%) and Tectona grandis (72%)
(Table 2).

Table 1 : Physico-chemical and biological properties of soil in plantation forests of Tectona grandis Linn. f.,
Dalbergia sissoo Roxb., Azadirachta indica A. Juss., Cassia siamea Lamk, Pongamia pinnata (Linn) Pierre and
Gmelina arborea Roxb.

(n=3in each plantations; values are mean = standard deviation)

Species | Age Physico-chemical properties and microbial biomass
) | Buk | Water | pH |EC (ms|Organi|Availabl[Availa]AvailablCalcium| Cu | Zn |Fe (mgMn (mg|Microbi
density | holding cm™) c e ble e |kgha') (mg | (mg | kg™ | kg™ al
(g cm®)|capacity carbon| nitroge |phosp|potassi kg") | kg™ biomas
(%) (%) | n(kg |horus|um (kg s (mg
ha') | (kg | ha) kg™
ha™")
7. grandis| 2 180 | 1816 | 596 | 0.03 | 0.82 180 | 8.60 | 63.5 167 | 083|298 |2350| 0.72 |40.2 =
+0.07 | =0.91 |+0.42|=0.003| =£0.03 | =7.54 |=0.70| £4.45| =13.36|=0.07|+=0.24| =2.12| £0.06 | 2.41
7. grandis| 8 1.60 | 2015 | 6.01 | 0.04 | 090 | 345 |8.82 | 69.3 235 | 069|250 |1230| 7.40 | 461
+0.08 | =1.41 |+0.48|+0.004| =0.05 |+10.00{+0.45| +6.24 | =16.45|+0.06|+0.23| +0.98 | +0.67 | +3.23
7. grandis| 9 150 | 21.29 | 6.06 | 0.05 | 0.93 355 885 | 70.3 256 | 0.64 |261|1430| 790 | 474
+0.09 | =1.28 |+0.42|+0.004| =0.06 |+10.00|{+0.40| +5.62 | =15.36|*+0.04|+0.26| +1.05| =0.55 | +3.79
T grandis| 10 | 140 | 2272 | 724 | 009 | 184 | 398 | 950 | 137.0| 381 0.61 | 210 | 1206 | 6.35 | 48.7
+0.13 | =1.82 [+0.36|+0.006| =0.16 |+11.13|+0.47| =8.22 | =19.05|+0.07|+=0.19| £0.96| =0.51 | +3.90
T . grandis| 18 | 110 | 2825 (730 | 010 | 220 | 410 |1012| 1480 | 425 |[040|1.70| 865 | 435 | 515
+0.08 | =1.98 |+=0.51|=0.008| £0.09 |=18.02|=0.96|=13.32| =34.00|=0.05|+=0.14| =0.87| £0.44 | =4.64
D. sissoo| 2 1.77 2680 | 531 | 007 0.36 187 | 667 | 508 176 138 | 236 | 1364 | 1461 | 325+
+014 | =322 |+042|+0.006| =0.04 | 1523 |+048| £356 | =1584 | =0.15|+024| =123 | =117 | 228
D. sissoo| 4 1.60 3294 | 568 | 007 0.48 215 | 760 | 690 222 139 | 229 | 1346 | 1457 | 343 =
+0.14 | =264 |+062|+0.008| =0.06 | =20.41|+0.54| +4.14 | 2220 | =014| +025| £148 | +1.02 | 240
D. sissoo| 5 1.50 3310 | 581 | 007 050 267 [1090| 740 267 136 | 226 | 1341 | 1449 | 364 =
+011 | =298 |+0.58|+0.007| =£0.07 | +1832|+0.78| £7.40 | =21.36 | =0.11|+0.18| =1.07 | £1.30 | 2.91
D. sissoo| 6 1.32 3475 | 573 | 007 1.00 225 1190 | 780 292 129 | 217 | 1293 | 1402 | 386 =
+012 | =382 |+0.69|=+0.008| 0013|2055 =085 | £7.02 | £26.28 | =0.14| =0.20| =091 | £1.47 | 2.70
D. sissoo| 7 1.09 3660 | 644 | 008 144 278 11290 | 890 334 117 | 210 | 1240 | 1257 |39.7 =
+011 | =366 |=0.71{=0.009| £0.19 | 2957 |+093| £9.79 | =36.74 | =0.14| =025 =149 | =151 | 2.78
D. sissoo| 8 1.06 3950 | 646 | 009 144 380 |1340| 940 338 098 | 190 | 11.67 | 11.79 [ 402 =
+013 | =474 |+065|/+0.009| +0.19 | +33.15|+096| +9.40 | +33.80 | +012| +0.23| £1.17 | 136 | 322
D. sissoo| 9 0.96 3766 | 649 | 009 1.46 286 |1445| 955 351 093 | 1.73 | 1058 | 10.71 [41.8 =
+008 | =301 |=0.78|=0.011| =019 | 3048 |+1.04| =764 | =2808 | =0.10| =0.14| =0.85 | +£0.86 | 2.93
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Species | Age Physico-chemical properties and microbial biomass

r) | Buk | Water pH |EC (ms|Organi|Availabl Availa|AvailablCalcium| Cu Zn |Fe (mg|Mn (mgMicrobi

density | holding cm™) c e ble e |kgha') (mg | (mg | kg™) | kg™ al
(g cm®)|capacity carbon| nitroge [phosp| potassi kg™ | kg™ biomas

(%) (%) | n(kg |horus|um (kg s (mg

ha') | (kg | ha') kg™

ha™)

D. sissoo| 10 | 092 3820 | 651 | 009 1.49 288 | 1452 | 968 357 | 091 | 158 | 985 | 1065 | 425
+008 | =420 |+0.72|+0.010| =021 | +=32.80|+1.08|+10.65| +39.27 | +0.10| =0.17| =1.03 | =131 | £3.40

D. sissoo| 11 0.87 3875 | 655 | 010 152 290 | 1480 | 980 360 | 087 | 147 | 920 | 1057 | 436 =
+0.10 | =388 [+066|=*+0.010| =022 | =33.10|+1.15| =9.80 | 4320 | =0.09|+0.10| =120 | =143 | 3.05

D. sissoo| 13 | 084 3967 | 663 | 0.11 156 328 |1580| 1090 | 368 | 073 | 084 | 795 | 875 |445=
+008 | =476 |+0.80|+0.010| 023 | +34.25|+1.17|+13.08| +=44.16 | =0.09| +0.10| =0.87 | £1.01 | 3.56

D. sissoo| 14 | 076 4220 | 667 | 0.11 1.60 362 |1630| 1380 | 373 | 064 | 076 | 670 | 690 |472=
+0.07 | =388 |+0.60|x0011| =023 | 3511 |x1.17|=1242| +39.17 | =0.05| £0.08| +£0.67 | =062 | 3.78

D. sissoo| 15 | 0.70 4230 | 670 | 0.11 164 363 |1760| 1470 | 376 | 063 | 060 | 544 | 619 |513=
+006 | =338 |+0.74|x0.012| =023 | £37.12|+x1.22| =16.17| =41.36 | =0.07| £0.03| £0.49 | =047 | 359

D. sissoo| 16 | 0.70 4230 | 671 | 016 164 367 |1790| 1560 | 376 | 063 | 050 | 460 | 842 |545=
+007 | =381 |+087|=+0.021| =026 | +38.68|+1.30| =1560| =37.60 | =0.08| +0.04| =044 | £0.70 | 327

D. sissoo| 18 | 063 4400 | 693 | 017 165 482 |2000| 1840 | 380 | 061 | 020 | 354 | 470 |666 =
+006 | =484 |+0.76|=0.019| =023 | =4040|+1.45|+2024| +41.80 | =0.05|+0.01| =0.30 | =045 | 5.33

A indica| 2 175 | 1743 | 513 | 0.05 | 0.73 164 |8.33 | 91.0 157 | 174|268 | 13.83| 1128 | 21.2
+0.16 | =1.83 [+0.52|+0.005| =0.06 |+11.48|+0.75| =7.92 | =14.44|+0.14|+=0.21| =1.13| =1.04 | =1.48

A. indica | 5 140 | 21.30 | 559 | 012 | 1.35 | 225 | 955 | 1150 | 272 |1.74 | 167 |11.95| 9.20 | 25.1
+0.15 | =2.45 |+0.63|=0.009| =0.09 |=18.00{+0.96|+11.04| =21.22|(*=0.17|+0.15{ =0.91 | =£0.80 | £2.01

A. indica | 6 115 | 2361 | 568 | 0.13 | 1.69 | 267 | 990 | 131.0| 332 | 156 | 132| 999 | 7.71 | 29.3
+0.10 | =2.24 |+0.48|+0.011| =0.10 |£26.70[{+0.89|+11.00| =26.23|*+0.12|+0.09| £0.92| +0.59 | +2.64

A. indica | 7 108 | 2575 | 581 | 0.14 | 1.73 | 329 [10.70| 140.0 | 385 | 152 | 1.08| 7.07 | 6.42 | 30.7
+0.07 | =2.21 |+0.54|+0.013| =0.14 |£23.03|+0.64|+10.50| =31.96|=0.12|+0.08| £0.62 | =0.61 | £2.46

A. indica | 8 098 | 26.06 | 589 | 142 | 1.79 | 358 |1112|156.0| 387 |145|1.05| 6.23 | 590 | 326
+0.09 | £2.06 |+0.48|+0.144| =0.11 |£28.68|x=1.11|£12.79| =29.41|=0.17|+£0.09| £0.49 | =0.51 | £2.28

A.indica | 10 | 095 | 27.30 | 597 | 0.15 | 1.95 | 365 |12.30| 160.0 | 389 |1.39 | 1.03| 510 | 560 | 36.2
+0.11 | =259 |+0.55(+0.018| =0.14 [£29.20|+1.11|£11.04| =35.79|=0.14|+0.09| £0.42 | =0.59 | £3.26

A.indica | 14 | 085 | 3240 | 625 | 0.15 | 225 | 390 |12.60| 166.0 | 395 | 1.19 | 093 | 465 | 355 | 425
+0.07 | =2.66 |+0.63|=0.014| =0.16 |£35.10|+1.26|+£13.78| =44.24|+0.10/+0.10[ £0.35| =0.40 | £3.40

A.indica | 18 | 0.75 | 3311 | 6,57 | 0.16 | 3.05 | 400 |13.50| 175.0 | 210 | 0.73 | 0.78 | 4.00 | 2.00 | 52.7
+0.06 | =3.05 |+0.58|+0.012| =0.27 |£38.50|+1.49|+14.70| =18.27|=0.06|+0.07| £0.39 | =0.17 | £4.22

C. siamea| 2 180 | 2023 | 525 | 0.10 | 0.23 137 |17.50| 95.0 217 |1 1.85]298|1430| 11.60 | 35.5
+0.17 | =1.72 [|+0.48|+=0.009| =0.02 | £6.02 |+=1.58| =7.79| +19.96|*+0.15|+0.22| =1.19| =1.01 | +2.49

C. siamea| 6 170 | 2265 | 574 | 0.11 | 0.25 142 |18.00| 103.0| 230 | 182|290 | 1450|1150 | 41.6
+0.15 | =1.72 |+=0.50/+0.010| =0.03 | £7.10 |+=1.26| =7.52 | +16.79|+0.14|+0.23| =1.15| =1.16 | +2.91

C. siamea| 11 160 | 23.75 | 590 | 0.11 | 0.28 | 149 [19.20| 121.0| 237 |1.76 | 2.87 | 14.70 | 10.76 | 445
+0.12 | =2.64 |+0.60{=0.009| =£0.02 |£11.92|+1.54|+11.13| =19.43|=0.16|+0.20| £1.07 | =1.21 | £3.56

C. siamea| 14 | 151 2490 | 6.10| 0.12 | 0.39 | 161 |19.57| 135.0| 265 |1.67 | 270 |13.80| 9.80 | 46.4
+0.14 | =3.14 |+0.68|=0.010] £0.03 |=11.27|=1.56| £9.05| =24.38|+0.12|+=0.22| =1.26| =1.22 | =418

C. siamea| 15 | 1.41 3053 | 6.16 | 0.15 | 0.47 | 181 |21.52| 166.7 | 281 146 | 2.33 | 1297 | 850 | 48.7
+0.12 | £2.66 |+0.55(+0.014| =0.03 |£14.48|+1.72|£13.84| =20.51|=0.16|+0.22| £1.45| +0.74 | £4.38

C. siamea| 19 | 120 | 3275 | 6.28 | 0.19 | 056 | 193 |22.95| 210.0 | 295 |1.24 | 210 |12.00| 6.40 | 50.3
+0.13 | =3.14 |+0.60{=0.017| =0.04 |£15.44|+1.84|+£22.05| =21.24|=0.11|+£0.18| £1.04 | =0.44 | £5.03

P. pinnata| 2 179 | 21.06 | 525 | 0.06 | 042 | 136 | 853 | 68.2 216 | 093 | 3.65|11.17| 1226 | 24.2
+0.19 | =1.94 |+0.46|=0.005| £0.03 |=10.88|=0.68| £6.27 | =18.79|+0.08|+=0.30| =1.03| =1.07 | =1.74

P. pinnata| 4 167 | 2272 | 561 | 0.06 | 0.89 | 164 |9.20 | 91.0 242 | 0.85|3.41|1050| 10.31 | 26.3
+0.183 | =2.61 |+0.63|=0.004| +£0.07 |=13.12|=0.83]| £6.83 | =18.15|=0.06|+=0.26| =0.91| =1.00 | =2.05

P. pinnata| 5 162 | 2317 | 583 | 0.07 | 096 | 184 [10.20| 121.0| 258 | 0.72 | 321 | 937 | 9.76 | 27.6
+0.19 | =1.81 |+0.48|=0.005| =0.08 |+16.54|+0.71] £8.11 | =19.61|=0.04|+£0.22| £0.98 | =1.05 | £2.26

P. pinnata| 6 154 | 2358 | 5.06 | 0.08 | 099 | 258 [10.30| 124.0| 282 | 0.69 | 271 | 9.21 | 870 | 29.4
+0.15 | =2.17 |+0.39|+0.008| =0.09 |+23.22|+0.83|+10.79| =24.53|+0.06|+0.24| +1.09 | +0.97 | +2.44

P. pinnata| 8 149 | 2652 | 589 | 0.08 | 1.15 | 268 [10.80| 160.0 | 298 | 0.62 | 240 | 8.36 | 8.40 | 32.7
+0.11 | =1.78 |+0.66|+=0.008| =0.09 |+18.76|+0.97|+17.92| +27.42|+0.04|+0.20| =0.63| =0.73 | +2.91
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Species | Age Physico-chemical properties and microbial biomass
) | Bulk | Water | pH |EC (ms|Organi|Availabl|Availa|AvailablCalcium| Cu | Zn |Fe (mg[Mn (mgMicrobi
density | holding cm™) c e ble e |kgha') (mg | (mg | kg™) | kg™ al
(g cm®)|capacity carbon| nitroge [phosp| potassi kg™ | kg™ biomas
(%) (%) | n(kg |horus|um (kg s (mg
ha”) | (kg | ha’) kg™
ha™)
P pinnata| 9 | 1.40 | 33.03 | 595 | 0.09 | 1.16 | 298 |11.00]179.0| 310 | 057 [232| 726 | 7.30 | 358
+0.12 | =2.568 |+0.53|=0.007| £0.10 |=20.86|=0.99|+22.73| =21.08|*+0.05|+0.16| =0.70| =0.55 | =3.29
P. pinnata| 10 | 1.35 | 4240 | 6.00 | 0.09 | 122 | 305 |11.20|183.0| 330 |051 | 227 | 650 | 6.40 | 372
+0.12 | =3.90 |+0.41|=0.010| =0.12 |+21.35/+1.01|=15.92| +41.91|+0.04|+0.24| +0.60| +0.54 | =3.46
P. pinnata| 13 | 1.30 | 4049 |6.14| 010 | 1.26 | 326 |11.60| 189.0| 348 |049|220| 530 | 570 | 404
+0.14 | =8.16 |+0.48|=0.011| =0.13 |£26.08|=0.81|+12.29| =33.06|=0.03|+0.26| £0.46 | =0.43 | £3.80
P. pinnata| 14 127 | 4475 | 616 | 010 | 1.29 330 (1210 191.0| 380 |0.46 | 215 | 470 | 490 | 439
+0.11 | =412 |+0.70|=0.011| £0.13 |=29.70|=0.85|=20.06| =43.70|+0.04|+=0.16| =0.49| =0.50 | =4.48
P. pinnata| 15 1.25 49.01 | 625 | 0.10 | 1.32 334 (12.40( 193.0| 410 [ 043|200 | 410 | 420 | 46.6
+0.08 | =5.39 |+0.66|+0.009| =0.13 |+30.06|+1.12|+14.67| =31.98|=+0.05/+0.19| +0.39 | +0.36 | +4.80
P pinnata| 18 | 1.20 | 50.39 | 650 | 0.11 | 157 | 446 |13.00| 198.0| 460 | 0.37 | 1.90| 390 | 4.00 | 54.7
+0.10 | =4.59 |+0.60{=0.010] =0.14 |£31.22|+1.04|£24.75| =51.29|=0.02|+0.15| £0.30 | =0.32 | £6.02
G. arborea|l 6 176 | 22.72 | 518 | 0.04 | 0.30 150 | 9.40 | 371 207 | 0721290 | 876 | 842 | 31.7
+0.15 | =1.98 |+0.58|=0.003| =0.02 | =9.5 |+0.70| £3.15| =23.18|=0.06/+0.28| £0.76 | =0.73 | £2.95
G. arborea|l 9 158 | 3447 | 558 | 0.06 | 0.68 | 245 | 9.85| 46.8 253 | 068 |245| 713 | 6.24 | 39.4
+0.12 | =3.34 |+0.49|=0.005| =0.05 |+=20.83|+0.89] +£3.56 | +22.01|+0.05/+0.26| +0.54| +£0.47 | =3.70
G arboreal 10 | 120 | 4839 | 586 | 0.10 | 1.11 270 |10.00| 58.6 380 | 061 ]220| 496 | 426 | 42.6
+0.10 | =5.23 |+0.45|+=0.008| =0.11 |+22.95/+0.80] £5.92 | +28.88|+0.06|/+0.25| +0.42| +£0.36 | =4.35
Table 2 . Correlation between nutritional and microbial biomass of tree species
Correlations
Organic carbon| Available Available Microbial
(%) nitrogen (kg | phosphorus biomass
ha™) (kg ha™) (mg kg™)
Organic carbon (%) Pearson correlation 1 0.701" 0.783" 0.779"
Sig. (2-tailed) 0.004 0.001 0.001
N 15 15 15 15
2 Available nitrogen Pearson correlation 0.701" 1 0.614° 0.948"
S (kg ha™) Sig. (2-tailed) 0.004 0.015 0.000
S, N 15 15 15 15
(g“ Available phosphorus Pearson correlation 0.783" 0.614 1 0.766"
S (kg ha™) Sig. (2-tailed) 0.001 0.015 0.001
~ N 15 15 15 15
Microbial biomass Pearson correlation 0.779" 0.948" 0.766" 1
(mg kg™) Sig. (2-tailed) 0.001 0.000 0.001
N 15 15 15 15
Organic carbon (%) Pearson correlation 1 0.776" 0.912" 0.733"
Sig. (2-tailed) 0.000 0.000 0.000
N 42 42 42 42
S Available nitrogen Pearson correlation 0.776" 1 0.882" 0.894"
2 (kg ha™) Sig. (2-tailed) 0.000 0.000 0.000
e N 42 42 42 42
% Available phosphorus Pearson correlation 0.912” 0.882" 1 0.913"
Q (kg ha™) Sig. (2-tailed) 0.000 0.000 0.000
Q N 42 42 42 42
Microbial biomass Pearson correlation 0.733" 0.894" 0.913" 1
(mg kg™) Sig. (2-tailed) 0.000 0.000 0.000
N 42 42 42 42
K 3 Organic carbon (%) Pearson correlation 1 0.897" 0.947" 0.966"
S8 Sig. (2-tailed) 0.000 0.000 0.000
3 S N 24 24 24 24
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Correlations
Organic carbon| Available Available Microbial
(%) nitrogen (kg | phosphorus biomass
ha™) (kg ha™) (mg kg™
Available nitrogen Pearson correlation 0.897" 1 0.958" 0.859"
(kg ha™) Sig. (2-tailed) 000 0.000 0.000
N 24 24 24 24
Available phosphorus Pearson correlation 0.947" 0.958" 1 0.935™
(kg ha™) Sig. (2-tailed) 0.000 0.000 0.000
N 24 24 24 24
Microbial biomass Pearson correlation 0.966" 0.859" 0.935™ 1
(mg kg™) Sig. (2-tailed) 0.000 0.000 0.000
N 24 24 24 24
Organic carbon (%) Pearson correlation 1 0.952" 0.954" 0.896™
Sig. (2-tailed) 0.000 0.000 0.000
N 18 18 18 18
. Available nitrogen Pearson correlation 0.952" 1 0.984™ 0.892"
S (kg ha™) Sig. (2-tailed) 0.000 0.000 0.000
= N 18 18 18 18
3 Available phosphorus Pearson correlation 0.954" 0.984" 1 0.915"
@ (kg ha™) Sig. (2-tailed) 0.000 0.000 0.000
O N 18 18 18 18
Microbial biomass Pearson correlation 0.896" 0.892" 0.915” 1
(mg kg™) Sig. (2-tailed) 0.000 0.000 0.000
N 18 18 18 18
Organic carbon (%) Pearson correlation 1 0.934" 0.960" 0.874"
Sig. (2-tailed) 0.000 0.000 0.000
N 33 33 33 33
3 Available nitrogen Pearson correlation 0.934" 1 0.948" 0.950"
S (kg ha™) Sig. (2-tailed) 0.000 0.000 0.000
- N 33 33 33 33
§ Available phosphorus Pearson correlation 0.960" 0.948" 1 0.924"
) (kg ha™) Sig. (2-tailed) 0.000 0.000 0.000
N N 33 33 33 33
Microbial biomass Pearson correlation 0.874" 0.950™ 0.924™ 1
(mg kg™) Sig. (2-tailed) 0.000 0.000 0.000
N 33 33 33 33
Organic carbon (%) Pearson correlation 1 0.999" 0.998" 0.294
Sig. (2-tailed) 0.000 0.000 0.443
N 9 9 9 9
?.3 Available nitrogen Pearson correlation 0.999™ 1 0.999™ 0.270
8 (kg ha™) Sig. (2>-tailed) 0.000 0.000 0.483
3 N 9 9 9 9
§ Available phosphorus Pearson correlation 0.998" 0.999™ 1 0.258
S (kg ha™) Sig. (2-tailed) 0.000 0.000 0.502
Q) N 9 9 9 9
Microbial biomass Pearson correlation 0.294 0.270 0.258 1
(mg kg™) Sig. (2-tailed) 0.443 0.483 0.502
N 9 9 9 9
**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
/N= Sample no. in dominant species.

IV. DISCUSSION

Under different dominant species, the pH range
was suitable for greater availability of nutrients, decom-
position of litters that decomposed organic matter and

© 2014 Global Journals Inc. (US)

released nitrogen, and is in agreement with the findings
of Chaubey et.al. (2004). After 16-year of plantation, the
pH improved to maximum extent in Dalbergia sissoo
followed by other species. The elemental variation of soil
under different species cover was also due to natural



variation of planted sites or dumps. The capacity of
species to influence nutrient availability of soil will also
depend on the extensiveness and activity of root
system, since young roots are the primary source of
exudates (Jeffries et. al., 2003). The results may be
attributed to the variation in nitrogen content of leaves
and rate of litter decomposition, plant canopy and age
of different species (George and Kohli, 1957; Puri, 1959;
Down, 1975; Rimmer, 1982; Banerjee et al.,, 1999;
Banerjee et al., 2000; Prakasham and Banerjee, 2001;
Jha and singh, 1991, Nandeswar et al., 1996). The
results were also in agreement with the findings of
reclamation of coal mine spoils with Juwarkar and
Jambhulkar (2009), Nath (2009), Jain et al. (2009).
Moreover, Dutta and Agarwal (2002) assessed soil
characteristics of vegetated Northern Coal Field Limited
(NCL) under plantations of five exotic species (Acacia
auriculiformis, Casuarina equisetifolia, Cassia siamea,
Eucalyptus hybrid and Grevelia pleridifolia) and found
improved soil status under different plantation stands of
4-year compared to over burden and Eucalyptus hybrid,
Acacia auriculiformis and Casuarina equisetifolia were
most suitable in terms of  modification of spoil
characteristics during the revegetation process. The
nutritional status was showing increasing trend with the
age of plantations of dominant species. As far as the
variation in soil nutrients among different species is
concerned, it may be due to the plant and microbial
interactions occur in different way with the advancement
of the age. Moreover, the bulk density values of the
reclaimed sites have gradually reduced with increasing
the age of the plantations. As regards the concentration
of heavy metals like Cu, Zn, Fe, and Mn was concerned,
it was found that their concentration in soil of
rhizosphere decreased with the increase in the age of
the plantations. It may be due to sorption and
desorption characteristics of soil and substantial amount
of organic matter (Krishnamurti et al., 1999; Chaubey et
al., 2012). The metals can also be sequestered in
cellular structure becoming unavailable for translocation
to the shoot (Lasat et al., 1998).

These species were good for nitrogen fixation.
With increasing the age of species, the microbial
biomass also increased in different species. The
findings were comparable with the observations
recorded by Daft and Nicoloson (1974), Gupta and
Shukla (1991), Jamaluddin and Chandra (2009),
Chaubey et al. (2012) in different studies.

The results indicated that organic carbon,
available nitrogen, available phosphorus were the good
indices of microbial biomass. However, the best positive
correlation between microbial biomass and nutritional
characteristics was found with available phosphorus
followed by available nitrogen and available carbon in
different dominant species (Curl and Truelove, 1986;
Uren and Reisenaur, 1988). The results were also in
agreement with the observation of Banerjee et al. (2000),

who reported a significant positive correlation between
the number of organisms and organic carbon in coal
mine spoil of Gevra colliery. Soil microbial biomass was
useful in determining the degree of recovery of
degraded ecosystem and nutritional budget. Microbial
activity is reported to improve gradually during
restoration of mine spoils (Stroo and Jeneks, 1982).
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Study and Optimization of Palm Wood
Mechanical Properties by Alkalization of the
Natural Fiber

M. Tlijania ¢, A. Gouadriab °, R. Benyounesc °, Jf. Durastantid ©® & A. Mazioude *

Abstract- This  Study is devoted to the characterization of
mechanical properties of a date palm Wood fiber (DPF).We
propose to measure mass loss, tensile strength, Young
modulus and elongation at failure. The use of natural fibers
requires specific chemical treatments to address mechanical
performance due to water absorption. For this reason an
alkaline (NaOH) treatment of different samples at different
concentrations was carried. We submit after that the samples
to a Thermo gravimetric analysis (TGA) to measure the
influence of soda treatment on the mass loss. In a second
time, mechanical properties were studied of unireated and
treated samples. Thus we can access to the elasticity limit,
tensile strength and Young modulus E. The results led us to
conclude that treatment of Palm fibers with soda at different
concentrations results in a significant improvement of the
mechanical properties.

Keywords: mechanical properties, palm fiber, tensile
Strength, young moaulus.

. INTRODUCTION

n the recent years, with the strong emphasis on

environmental awareness, scientists and

technologists have placed so much importance on
the application of natural materials. This move has
encouraged industries like furniture, automotive,
building construction, and packaging to search for new
form of berk composites that can substitute the
conventional composite materials.

Unfortunately, some drawbacks such as poor
wet ability, incompatibility with some matrix and high
moisture absorption by the fibers make them
undesirable for certain applications [1, 2, 3]. The main
problem often encountered in their use is the fiber —
matrix adhesion problem due to the incompatibility
between the hydrophilic natural fibers and the
hydrophobic matrix. This problem may be improved by
a chemically treating fiber surface. Therefore, alkaline
treatment is a common method to clean and modify the
fiber surface to lower surface tension and enhance
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matrix [4]. That is why several publications have
discussed the effects of alkaline treatment on structure
and properties of natural fibers, such as kenaf [5], hemp
[5], flax [6], jute [7] and sisal [8].

In this context this study was prepared and
divided into two major parts:

e In the first part stability and durability of the Date
Palm Frond (DPF) Fibers are investigated. It is worth
noting that one of the difficulties and disadvantages
which impedes the development of natural fiber use
in industry and in the manufacture of composites is
their poor dimensional stability due to water
absorption, that is why several authors do have to
study the effects of chemical treatments on the
properties of natural fibers to improve their
characteristics and whence comes the utility of
thermo gravimetric analysis performed on samples
types. These analyses were carried out on crude
and treated fiber to characterize the degradation of
the DPF palm fibers and consequently measure the
samples mass variation as a function of time or
temperature. The mode chosen to analyze the DPF
fibers in this case is the isothermal mode in which
measurement is done at constant temperature and
the measured parameter is the evolution of the
mass.

The samples proposed for thermo gravimetric
analysis, were extracted from the Date Palm Frond

(DPF) (figure 1).
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Fig. 7. Shematic representation of a Date Palm Frond

This extraction comes from the Stem, the Cluster and the Basel End of the DPF (figure 2).

Fig. 2. Test Piece of Basel End DPF

And subsequently treated with a sodium
hydroxide (NaOH) solution. This alkaline treatment was
conducted with concentration of 0.5%, 0.75% and 1%
NaOH. The variation of concentration was made to
optimize the treatment parameter. The DPF palm fibers
were immersed in  NaOH solution at various
concentrations for an hour and at temperature of 100 °
C , and after that they were rinsed with distilled water
until the rinsed solution reached neutral (PH 7). Then,
fibers were dried at room under atmospheric pressure,
temperature 23 = 2 ° C and humidity 50 % = 5 % for ten
days.

e While the Second part discusses the influence of
chemical treatment on the mechanical properties of
the Date Palm Frond Fibers. Therefore, fore
specimens of date palm Frond, untreated and
treated with concentrations of sodium hydroxide
(NaOH: 0.5 %, 0.75 % and 1% ) were tested for
tensile property determination and were examined
under scanning electron microscope (MEB) to study
the microstructure of the materials.

[I. DIMENSIONAL STABILITY OF THE DATE
PALM FROND (DPF)
a) Alkalization treatrment (NaOH freatrment)
Alkalization is a common preprocessing

technique used on base natural fiber to remove
hemicelluloses, fats and waxes that may reduce the

© 2014 Global Journals Inc. (US)

interfacial strength between the resin and matrix when
processed into composite form and often results in a
change in fiber surface energy in a polar or dispersive
manner. Hemicelluloses, which is thought to consist
principally of xylan, polyuronide and hexosan, has been
shown to be very sensitive to Caustic Soda. The Caustic
Soda (Sodium Hydroxide) is said to exert only minimal
influence on the lignin in the fibers and the high strength
alpha-cellulose. Therefore It is of great interest to
understand the effect this treatment has on the base
fiber mechanical properties, Indeed,the major effect was
the increasing of the resultant composite strength
through increasing fiber matrix adhesion. It is
additionally beneficial to investigate current literature to
aid in understanding other effects that alkalization may
have. These include transformation of cellulose type,
and also improved ability for microfibrils to rearrange to
accommodate loading of the fiber [9-14].

b) Thermo gravimetric Analyses

In order to characterize the stability and
durability of the Date palm Frond (DPF), a (TGA)
Thermo gravimetric analysis was performed on crude
and treated fibers with concentrations of sodium
hydroxide (NaOH: 0.5%, 0.75% and 1%). This measure
is to characterize the degradation of a material with
increasing temperature in which the mass variation of a
sample is measured as a function of time. The
measured parameter is the evolution of the mass.



c) Objective

The main purpose of this section was to
measure the change in DPF remaining residual mass as
the concentration of the NaOH treatment changes.

d) Thermal Characterization
Thermo gravimetric analysis (TGA) measure-
ments were performed in air atmosphere using (TA

instrument GA 2950) at a heating rate of 10 C/min. At
the end of assessing the effect of treatment on different
types of samples, we plotted as an example the curve
figure (3) which represents the residual mass versus
time for different concentration of sodium hydroxide
treatment.

100 ——— Raw basel end of the DPF
—basel end of the DPF treated at 0,5% NaOH
98 basel end of the DPF treated at 0,75% NaOH
———basel end of the DPF treated at 1% NaOH
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Fig. 3 Residual Mass variation of Raw and Treated Basel end DPF with Soda solution (0.5%-0.75%-1%) Versus
Time

This figure shows the variations of mass ratios
versus time respectively for typical DPF fibers samples
of Basel End Palm Wood. In another hand, the figure
(4) inform us on how vary the remaining residual mass
percentage of the different DPF samples when the
amount of NaOH used for the treatment increase. These

95

curves are represented respectively in black, blue, red
and green. The dark curve shows the response of an
untreated fiber, the blue curve shows the response of a
fiber previously treated at a concentration of 1% NaOH,
the red one at 0.5% NaOH while the last green one at
0.75% NaOH.
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By analyzing the curves of the figures
mentioned above, we note the following:
e The mass decreases with time until a stable

minimum value corresponding to the maximum
heating.

e The variation of sodium hydroxide treatment
concentration influences the value of the residual
mass. In fact, for the three samples of DPF, Basel
End, Stem and Cluster, the residual mass increase
from 0% NaOH (untreated DPF sample) to 0.75
% NaOH which corresponds to the minimum
mass loss. However it decreases for 1% NaOH.

o After stabilization, the difference between the
residual mass of an untreated sample (0%) and
treated with 0.75% is approximately: 0.486% for the
Basel End DPF, 1.06% for the cluster DPF and
1.125% for the stem DPF.

e Beyond a certain concentration of NaOH, we note
that mass loss increased significantly ( blue curve:
concentration of 1 % NaOH ), this is explained by

Fig. 5 (a) - Untreated Basel End DPF with 0% NaOH

Fig. 5 (c) : Basel End DPF treated 0.75%NaOH

[V. MECHANICAL PROPERTIES OF
ALKALIZED FIBER DATE PALM FROND

a) Tensile test

The trials of push-ups are made according to
the standard 1SO37/2005 and the method used is

(Dynamométrie sur ZWICK), the mechanical properties
measured were tensile strength, Young’s modulus, and
elongation to break of the DPF specimens. This ISO
37/2005 Standard is typically used to quantify the
mechanical properties. Tensile tests were performed

© 2014 Global Journals Inc. (US)

the fact that the internal structure of wood is quote
drops till and starts to degrade. Thus the optimal
concentration for treatment in alkaline NaOH is of
the order of 0.75 %.

[II.  MORPHOLOGY ANALYSIS

Microscopic examinations were carried out
using a HITACHI S3200N scanning electron microscope
(SEM) to study fiber morphology. Prior to those analysis,
the first step is to take a part of the sample of the wood
without altering the structure, the material is immersed in
nitrogen liquid for a minute, then a piece of a few
centimetres is collected by breaking the structure of the
material. This technique helps to avoid the formation of
ridges that can interfere with observation so that
sample, be well observed in the electron microscope.
The SEM micrographs for untreated and treated DPF
samples were analyzed, some examples of micrographs
for Basel end DPF Fiber are shown in figures (5a, 5b, 5c,
5d)

Fig. 5 (b) - Basel End DPF treated 0.5% NaOH

Fig. 5 (d) - Basel End DPF treated 1%NaOH

using a universal testing machine 1455 WN model
116942. A load-cell with a capacity of 2 KN was used to
monitor the applied load to the alkalized fiber; the
specimens were tested at 2 mm/min rate. The room
temperature tests were carried out at 23°C =2 with a
controlled room humidity of 50 =5%. Each sample of
DPF included three or more specimens. The dimension
of the specimen used to carry out test was adapted
from 1SO 37/2005, for tensile testing. All these testing
were carried out for untreated and treated DPF. The last
step is to calculate the elastic modulus and tensile
strength from the stress—strain curve.



b) Tensile strength

The specimens were tested for tensile property
determination. Consistent results were obtained for
tensile Strengths, which proved the effectivness of the

treatment. The mechanical properties of the DPF before
and after NaOH treatment at different concentrations are
shown in Figure (6).

(x0.84)

B Basel End DPF Fiber

Tensile strength (MPa)

0% 0,5%

(#1.42)

(+1.24)

0,75% 1%

Alkali Concentration of Sodiumn Hydroxide (NaOH)

Fig. 6. Average tensile strength of Basel End DPF Fiber Versus alkali concentration (NaOH)

The maximum tensile strength was reported at
0, 75% NaOH treatment. As soda concentration
increases the fiber become cleaner of its impurities and
later improves the tensile strength from 0% NaOH
through 0.5% NaOH to 0,75% NaOH treatment to
exceed 4,28 Mpa for Basel End DPF Fiber, 62,04 Mpa
for Cluster DPF Fiber and135,04 Mpa for Stalk or Stem
DPF Fiber.

However, it is interesting to note, as soda
concentration increases and reaches 1% NaOH, the
solution attacks the main construction components of
the fiber and more grooves appear on the surface of the
fiber. Improvement in tensile strength of DPF was
observed when soda treatment was applied. This results
in further weakening in fiber strength, so the tensile
strength start to decrease. As it is known, natural fibers
are usually composed of cellulosic materials cemented
together with weaker materials. The deterioration
mechanism has been explained to be due to the attack
of the cementing materials rendering the cellulose
chains unconnected and hence unable to carry any
load. Eichhorn et al. reported in there review that high
concentration of caustic soda results in a decrease of
fiber tensile strength due to notched grooves at the plant
fibers surface [15].

c) Tensile moaulus
Tensile modulus is a measure of rigidity of the
material. The effect of the alkali treatment for the DPF

fiber provides enhancement of their rigidity for all
conditions (different alkali concentrations). It means,
there is a significantly increasing in tensile modulus with
the increase in the alkali concentration. Figure 7 show
that the maximum tensile modulus was provided by 0,
75% alkali concentration. But, the most important
conclusion from these results is the significant
enhancement of the tensile modulus of DPF fiber with
the alkali treatment
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Rong et al. [16] reported that the alkali
treatment for sisal fibers provides the improved
crystallinity of cellulose and remove the hemi-cellulose
and lignin content. Then, it suggests that sisal fiber
becomes relatively ductile after the removal of some
hemi-cellulose and lignin. The fibers can result in higher
fiber stiffness due to the increased crystallinity of hard
cellulose. For the case of DPF fiber, similar reason for
the improvement in the tensile modulus is viewed.

The average tensile strength, tensile modulus
and elongation failure for each sample of groups
untreated and treated DPF Fibers were calculated as
the mean value of the carried out measurement on all
the specimens tested and shown for example for Basel
End DPF Palm Fibetr in table 1.

Table 7 . Mechanical properties of Raw and treated Basel End DPF with Soda Solution (0, 5%-0, 75% - 1 %)

Concentration of NaQH treatment Tensile Modulus (GPa) Tensile Strength (MPa) Elongation Failure (%)
Basel End DPF at 0% (Untreated) 0,230,005 0,730,260 3,3941,01
Basel End DPF at 0,5% 0,975+0,181 3,700,940 1.06+0,34
Basel End DPF at0,75% 1,150+0,256 4,28+1.420 0,96+0,58
Basel End DPF at 1% 0,95140.295 4,16+1.240 0,69+0,51

V. CONCLUSION

From this study, we conclude that the alkaline
treatment has significantly improved the tensile
properties of the DPF. This enhancement in tensile
strength and modulus is attributed to the improved
wetting of alkali treated fiber by removal of impurities
and waxy substances from the fiber surface and the
creation of a rougher topography after alkalization, thus
the mechanical interlocking and the interface quality will
be promoted. The hydrophilic nature of DPF palm fiber

© 2014 Global Journals Inc. (US)

has been reduced due to this treatment, the content of
hemicellulose and lignin decreased, thereby an increase
on the effectiveness of the orientated cellulose fibers ,
the tensile strength and a considerable improvement in
surface morphology were observed. The result indicates
that the treatment at the condition of 0.75% NaOH is the
optimum treatment which gives the maximum tensile
strength, tensile modulus, the minimum mass loss and
the better surface morphology of the DPF palm fiber.
Thermal analysis of DPF fiber shows that soda treated
fibers have better thermal resistance compared to raw



fibers which due to the repellent action of the treatment
of the sample to the phenomenon of water absorption.
However, at higher alkaline concentrations 1% NaOH,
the effect of these parameters on tensile properties is so
pronounced because at this condition, fiber damages
may have been dominant. The results obtained in this
study encourage us to integrate DPF Palm fiber as
reinforcement in a given matrix by a prior chemical
treatment at 0.75% NaOH that we can remedy to its
reliable mechanical performance before its integration.
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Genetic Proof of Chromatin Diminution under
Mitotic Agamospermy

Evgenii V. Levites

Abstract- The previously published data are examined on the
base of the hypothesis about the existence of chromosomes
differential polyteny and excessive chromatin diminution
during the first stages of sugar beet plant embryogenesis. It
has been concluded that available data provide the genetic
proof of that chromatin diminution is one of the mechanisms
underlying the origin of polymorphism in sugar beet
agamospermous progenies.

Keywords.: isozymes, polyteny; diminution, agarmo-
spermy; non-mendelian inheritance, sugar beet.

l. [NTRODUCTION

bulk of evidence has been obtained for
Apolymorphism in agamospermous diploid sugar

beet plant (Befa vulgaris L.) progenies. One of the
explanations of such polymorphism is based on the
recognition of the important role of mixoploidy in plants.
Mixoploidy is manifested by an admixture of tetraploid
cells among the bulk of diploid archespore mother plant
cells (Maletskii, Maletskaya, 1996; Maletskaya E.I.,
Maletskaya, S.S., 1999). The entering of a tetraploid cell
into meiosis leads to the diploid embryo sac formation
and, accordingly, to the formation of a diploid egg cell,
capable of entering into embryogenesis without
fertilization. This mechanism is characteristic for meiotic
diplospory which can be also designated as meiotic
agamospermy  (Levites, 2002). In this case
polymorphism is a natural consequence of meiosis and
can be designated by the known term "autosegregation”
(Gustafsson, 1946-1947; Maletskii et al., 1998). Genetic
and cytological data support this hypothesis (Szkutnik,
2010).

At the same time, an additional mechanism has
been proposed to explain  polymorphism in
agamospermous sugar beet plant progenies (Levites,
2005, 2007). It suggests that polymorphism occurs
mostly due to the polytenization of chromosomes
regions carrying marker loci. Differential polyteny could
subsequently lead to a random equiprobable loss of

excess chromatin by a cell before it enters
embryogenesis.
Theoretical calculations indicate that the

differential chromosome polytenization and subsequent
diminution of excess chromatin are possible both under
meiotic agamospermy and mitotic agamospermy
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(adventive embryony) when an offspring arises from the
somatic cells which have not undergone meiotic
genome transformations. There is also genetic evidence
that polytenization can occur in egg cells chromosome
regions under sexual plant reproduction (Levites and
Kirikovich, 2013a). A genetic proof of this hypothesis
has been obtained along with the proof that the
polytenization process depends on external conditions
(Levites and Kirikovich, 2013b).

The studies of agamospermous progenies, as
well as the consideration of chromosome polytenization,
provide a new insight into many genetic processes and
the causes of numerous variations in the genotype and
phenotype ratios of the resulting offspring. A
characteristic  feature  of  polymorphism  under
agamospermy is the mismatch between the identified
ratios and the normal Mendelian ratios.

Accounting for the effect of polytenization of
chromosome regions carrying marker genes on the
respective marker traits segregation expands the
boundaries of genetics. At present, trait segregation can
be attributed both to changes in the cell chromosomes
number (meiosis and gamete fusion) and to other
process not attributable to such changes (chromosome
endoreduplicated sites diminution).

The facts collected since the early studies have
contributed to a gradual shift in our view at the
mechanisms underlying agamospermy. At this stage it
is necessary to review our earlier data, which is the aim
of this article.

Under discussion will be the data presented in
the article entitled “Pseudosegregation in the
agamospermic progeny of male sterile plants of the
sugar beet (Befa vulgaris L.)” (1999), (Authors: Levites
E.V., Shkutnik T., Ovechkina O.N. and Maletskii S.I.).
Isozymes were used as genetic marker traits in this
work.

A wonderful peculiarity of isozymes is their
codominant inheritance due to which the hybrid plant
isozyme spectrum is different from each parent isozyme
spectrum (Schwartz, 1966; Scandalios, 1969). For
instance, one isozyme with fast (phenotype FF) or slow
(phenotype  SS)  electrophoretic  mobility, — which
corresponds to the genotype of a given locus, is
revealed in the electrophoregram for the homozygote FF
or SS on the gene controlling this marker enzyme. But
both enzyme allelic variants (isozymes) and also hybrid
isozymes are revealed in the heterozygote (phenotype
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FS). This allows one to reveal all 3 phenotypic classes in
the progeny of plant heterozygous at the isozyme locus:
two homozygous (FF and SS) and one heterozygous
(FS) (Schwartz, 1966; Scandalios, 1969).

In the considered paper the genetic methods
were used to show that the analyzed sugar beet
agamospermous progenies were formed from somatic
cells (Levites et al., 1999). This conclusion was based
on the monomorphism of the KWS1-5A offspring by
heterozygous isozyme spectrum of marker enzyme
alcohol dehydrogenase (ADH1). Interesting, the study
also revealed the dimorphism of the analyzed
progenies, including KWS1-5A, for other marker
enzymes. In the progeny the enzymes dimorphism was
expressed by the presence of only two phenotypic
classes: one homozygous and one heterozygous. Of all
the data from the cited article, let us consider two
offsprings: KWS1-5A and KHBC2-78A (Table 1).

In the cited article it was assumed that the
dimorphism was due to the inactivation in a part of the
offspring of one of the alleles at a heterozygous locus.
As a result, the seeds with the phenotypes similar to the
homozygous one carry one active allele which
determines the electrophoretic mobility of the enzyme
and one inactivated allele. However, later it was found
that phenotypes similar to those of the homozygous are
conditioned by homozygous genotypes indeed (Levites,
Kirikovich, 2003).

The findings allowed us to hypothesize that the
dimorphism of agamospermous progeny is due to the
heterozygosity at the marker enzyme locus with one
allele represented by a single copy and the other allele
represented by three copies arising as a result of
polytenization (Levites, 2005, 2007). Polyteny of
chromosomes in plants — a well known fact (Carvalheira,
2000). The somatic cells with genotype FFFS lose
excessive allelic copies equiprobably before entering
embryogenesis. The calculations assisted  with
hypergeometric  distribution formulas (Feller, 1950)
indicate that, in this case, only two genotypes, FF and
£S, in the ratio of 1:1 are theoretically possible.

The calculation is as follows:

For homozygotes FF - C%xC% /C?, - the
number of combinations of the choice two out of three,
multiplied by the number of combinations 0 out of 1 and
divided by the number of combinations 2 out of 4, i.e.,
3x1/6.

For heterozygotes FS - C';xC', /c?, - the
number of combinations of the choice one out of three
multiplied by the number of combinations one out of
one, and divided by the number of combinations 2 out
of 4, i.e., 3x1/6.

In the reduced form, this ratio expressed in
integers is 1:1.

© 2014 Global Journals Inc. (US)

The SS genotype is not formed because it
requires two allelic copies while only one copy is present
in the genome.

The equiprobable diminution process requires a
free exchange of chromatides between chromosomes.
The existence of such exchange was demonstrated later
on the base of the phenotype ratio observed in the

agamospermous  colchicine-treated plant  progeny
(Levites, Kirikovich, 2012).
Therefore, it is interesting to consider the

phenotype ratios of the marker enzymes isocitrate
dehydrogenase (IDH3) and malate dehydrogenase
(MDH1) in agamospermous progeny KHBC2-78A. This
offspring is of particular interest because it combines
two distinctive traits that are inherent to the
agamospermous progeny: the phenotype class ratio for
IDH3 corresponding to 3FF:8FS:3SS and dimorphism
for MDH1. The MDH1 phenotype class ratio 1FF:1FS
indicates that this progeny has originated from somatic
cells with different alleles doses at locus Mah7. The
somatic origin of these cells implies that no meiotic
genome transformations have occurred in such cells
nuclei.

Mathematically, ratio 3:8:3 is known to be
possible derived if 2 elements are selected randomly out
of a sample containing 4 elements of one type and 4
elements of the other type (Feller, 1950).

This occurs, for example, when a heterozygous
tetraploid cell of genotype FFSS enters into meiosis.
Since, at this moment, each chromosome s
represented by two chromatids, 8 allelic copies are
presented in the nucleus by 4 copies of each of the two
alleles. If the frequency of crossing-over between the
marker locus and the centromere is 50%, all allelic
copies behave independently and the random selection
of two copies obeys the probability laws. The
frequencies of the resulting gametes can be calculated
by the hypergeometric distribution formulas (Feller,
1950). For the above example the gamete frequencies in
units fractions can be determined as follows:

For homozygotes FF - C?,xC°% /C?%, the number
of combinations of the choice 2 out of 4 multiplied by
the number of combinations 0 out of 4 and divided by
the number of combinations 2 out of 8, i.e., 6x1/28.

For heterozygotes FS- C',xC', /C?%, the number
of combinations of the choice 1 out of 4 multiplied by
the number of combinations 1 out of 4 and divided by
the number of combinations 2 out of 8, i.e., 4x4/28.

For homozygotes SS - €°xC?, /C%, the number
of combinations of the choice 0 out of 4 multiplied by
the number of combinations 2 out of 4 and divided by
the number of combinations 2 out of 8, i.e., 6x1/28.

In the reduced form, this ratio expressed in
integers is 3:8:3.

From the above-mentioned it can be concluded
that the ratio 3:8:3 for /dh3 observed in the KHBC2-78A



offspring implies that: 1) the offspring emerged from the
cells with an increased copies number of each allele at
locus /dh3; 2) the number of allelic copies decreases in
the moment before cells entering into embryogenesis.
On the other hand, the presence in the same seeds of
this progeny of two phenotypic classes for MDH1
indicates that this progeny originates from the cells
which  have not undergone meiotic genome
transformations. Therefore, the reduction in the number
of allelic copies at the /ah3 locus is not a consequence
of meiosis, but it is the result of chromatin diminution
only.

Moreover, the phenotype class ratios in both
progenies described here can be explained precisely by
chromatin diminution.

The presence in one offspring of two
complementary traits (somatic origin of the cells
entering into embryogenesis and an increased dose of
alleles in the cells capable of embryogenesis) confirms
both the agamospermous origin of the offspring and the
process of chromatin diminution from the cells at the
moment before their entering into embryogenesis.

In conclusion, it should also be added that,
according to the proposed hypothesis, the equiprobable
diminution process of the number of redundant allelic
copies is a consequence of equiprobable allelic copies
attachment to the nuclear membrane (Levites, 2005,
2007). It is assumed that only one copy from each
chromosome out of two homologous ones in a diploid
plant attaches to the cell nuclear membrane before its
entering embryogenesis. The attached allelic pair
determines the genotype of a developing embryo while
the unattached allelic copies are lost.

Thus, a new analysis of the previously
published data gives a new insight on the
complementary genetic facts, which confirm the model
describing a specific mechanism of the origin of
polymorphism in agamospermous progenies. The
available data provide the genetic proof of that
chromatin diminution is one of the mechanisms
underlying the origin of polymorphism in sugar beet
agamospermous progenies.
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KWS1-5A 0:78:0 23:41:0* 9:0:0

KHBC2-78A - 9:47:10** 45:57:0*

The probability of affinity with theoretically expected ratio 3:8:3 - *- £<0.001; ** - 2>0.05
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Biochemical Effect of Two Molluscicide Baits
against the Land Snail Theba Pisana

Sharaf, H.M. ¢, Abdelmonem, M.K. °, Salwa, Z.A.° Arafa ® & Aya, AM. *

Abstract- The present study was investigated the biochemical
effect of two molluscicides baits Methomyl and Diazinon on
the tissues of the land snail, Theba pisana. The activities of
three vital enzymes, total protein (TP) and total lipid (TL) were
laboratory tested. The enzymes were aspartate amino
transaminase (AST); alanine amino transaminase (ALT), and
Alkaline phosphatase (ALK).

Results showed that all tested molluscicides lead to
increase the activity of AST, ALT and ALK in the tested land
snail, Theba pisana, except Diazinon 1% treatment showed a
decrease in AST and ALK when applied against the land snail.
On the other hand, the level of total protein was increased after
treatment with Methomyl 5% and 3% and Diazinon 5% and 3%
, while decreased after treatment with Methomyl 1% and
Diazinon 1%. The level of total lipid was increased with
Methomyl 5%, 3%, 1% and Diazinon 5%, 3%but decreased
with Diazinon 1%. In general, two molluscicides were
significantly affected on the activities of enzymes, total lipid
and total protein compared with control treatment when
applied against the tested snails.

Keywords. theba pisana, methomyl, diazinon, aspartate
amino transarminase (ast), alanine amino transarminase
(alt) and alkaline phosphatase (alk).

. INTRODUCTION

errestrial white garden snails, Theba pisana
T(Muller) are considered one of the most common

dangerous species in Delta region, esecpcially in
northern areas of Egypt. They are known as destructive
pests causing several damage to vegetables,
omamental and citrus trees (Hamdy, 1999).
E. vermiculata and M. cantiana were recorded with a
relatively high population density on the major economic
crops at Dakahlia governorate (Awad, 2000; Genena,
2003).

Control of land snails on different crops is
heavily dependent on the use of molluscicides that limit
the effect of these pests below damaging level. Hence,
the synthetic molluscicides are the most effective
measures available at present for the control of
terrestrial gastropods (Heiba et al., 2002; Genena, 2003;
Abd-EI-Ail, 2004; Ismail et al., 2005; Zedan et al., 2006;
Genena et al., 2008). Bait formulations of molluscicides
was the most effective application method in the field for
controlling terrestrial gastropods rather any other
technique (Kassem, 2004). Carbamate molluscicides
are known to act as nerve toxins by inhibition of

Authors a o p @ ¥: Zoology Department, Faculty of Science, Zagazig
University, Egypt. e-mail: sharaf hesham@yahoo.com

cholinesterase. Metaldehyde molluscicides caused an
excessive increase of fluid excretion in the soft snail
body, so leading to snail death (Kassem et al., 1993; El
Gohary, R.A. Laila and Marwa A.M. Genena, 2011). Both
carbamate and metaldehyde are successfully used in
Egypt as well as in many other countries to control land
snails (Heiba et al., 2002). Transaminase enzymes and
acetylcholine esterase as well as total proteins and total
lipids are important in the biological processes in the
land snails (Abd-EI-Ail, 2004).

The aim of this work was to determine the
biochemical effect of two molluscicides namely,
Methomyl and Diazinon on the activities of three vital
enzymes, Total Protein (TP) and Total Lipid (TL) to throw
a light on the toxicity and mode of action of these
molluscicides in the land snail, Theba pisana. The
enzymes selected for this study were; alanine amino
transaminase (ALT), aspartate amino transaminase
(AST), and Alkaline phosphatase (ALK).

II. MATERIAL AND METHODS

Tested snaifls: Adult snails of Theba pisana
collected from infested nurseries and field crops in
gardens in (Abees area, few kilometers south of
Alexandria and El-Montazah, Alexandria, Egypt. The
obtained snails were transferred in plastic bags to the
laboratory, then kept in plastic cages (40x30x30 cm,
with 100 individuals per cage) filled with moist sterilized
sandy loamy soil 1:1 (v:v) and fed on fresh leaves of
lettuce (Lactuca sativa L.) for 14 days to be laboratory
acclimatized.

Tested molluscicides. Two  molluscicides
belonging to two different chemical groups were tested.
The trade name, Common name, chemical name and
field recommended rates are shown in Table 1.

Experimental design: The experiment took place
under laboratory condition at 22+1°C and 60+2% R.H.
Field recommended rate for each molluscicide was
introduced to each land snail species. Ten adult snail
individuals with approximately similar size were then
transferred from stock culture to plastic cups 10 cm-
diameter filled with 100 g moist sterilized sandy soil:
loamy soil 1:1 (v:v). Each cup was then covered with
muslin cloth held by rubber bands. Each of the above
mentioned molluscicide and the control were replicated
five times. Biochemical studies were made after three
days of treatment.
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a) Biochemical studies

Sample preparation: After three days of
treatment, shells of tested snails were removed by
making a cut around the whorls in a continuous manner
starting at the aperture opening using bone scissors
and the broken fragments of the shell were carefully
removed. Snail tissues were dissected out and all
tissues of each treatment were homogenized in distilled

water (50 mg mL-1). The homogenates were centrifuged
at 8000 rpm for 15 min at 5°C in refrigerated centrifuge.
The deposits were discarded and the supernatants were
kept in a deep freezer till use to determine the activities
of alanine amino transaminase (ALT), aspartate amino
transaminase (AST), Alkaline phosphatase (ALK),total
protein (TP) and total lipid (TL).

Table 1 : List of molluscicides, their trade name, common name, chemical name

Trade name Common | Chemical group Chemical structure
name
Lannet(90%W.P) Methomyl Carbamate O
[
CH3~-C=N-0-C-NH-CHjy

I
S-CH,

Diazinon (60% E.C.) Diazonix Organophosphate

~"CH,

H:C = 7 \%’O‘VCHS
SN
H,C H,

Biochemical measurements: The activity of AST
and ALT were determined according to the method of
Reitman and Frankel (1957) using commercial reagents.
Total proteins were calorimetrically  determined
according to Bradford (1976) while total lipids were
assayed by the method of Knight et al. (1972).

Data analysis: Data were calculated as
Mean=SD and analyzed using analysis of variance
techniqgue (ANOVA) followed by Least Significant
Difference (LSD). Probability of 0.05 or less was
considered significant. All statistical analysis was done
with CoHort Software 2004.

I11. RESULTS

The biochemical effect of six concentrations of
molluscicides namely, Methomyl 5%, Methomyl 3%,
Methomyl 1%, Diaziono 5%, Diazinon 3% and Diazinon

1% on the activities of five vital enzymes, Total Protein
(TP) and Total Lipid (TL) to throw a light on the toxicity
and mode of action of these molluscicides in the land
snail, T. pisana. The enzymes selected for this study
were; aspartate amino transaminase (AST); alanine
amino transaminase (ALT) and Alkaline phosphatase
(ALK).

Activity of aspartate amino transaminase (AST):
Data in Table 2 showed that all tested molluscicides
were increase the level of (AST) when applied against
Theba pisana. Data also showed that there were not
significant increase between Methomyl 3% and
methomyl 1% in the activity of enzyme when applied
against land snail with mean values, 432.57+2.28 and
346.23+44.09 more than control, respectively.
Methomyl 5% caused the highest increase in the activity
of (AST) with mean value, 678.47+80.21.

Table 2 . Aspartate amino transaminase (AST) activity in the land snail, Theba pisana after 72 h of molluscicides

treatment
Snail Treatment Activity of AST (Mean=SD)
Theba pisana Methomyl 5% 678.47+80.21
Methomyl 3% 432.57+2.28
Methomyl 1% 346.23+44.09
Control 324.30+21.08
LSD(0.05) = 71.35

Specific activity of AST: (U x 103/ mg protein).
Values followed by the same letter (s) are not
significantly different at the 0.05 level according to
Duncan'’s test.

© 2014 Global Journals Inc. (US)

Activity of alanine amino transaminase (ALT).
Data in Table 3 indicated that, ALT activity was
increased in the land snail after treated with all tested
molluscicides. There were significant differences
between all treatments and control. Methomyl 5% and



Methomyl 3% gave the highest increase in ALT activity
with mean values, 452.97+14.32 and 387.33=7.70
more than control, respectively. Methomyl 1% gave the

lowest increase in the level of this enzyme with mean
value, 269.93+19.20 more than control.

Table 3 . Aspartate amino transaminase (ALT) activity in the land snail, Theba pisana after 72 hrs of molluscicides

treatment
Snail Treatment Activity of ALT(Mean=SD)
Theba pisana Methomyl 5% 452.97+14.32
Methomy! 3% 387.33=7.70
Methomyl 1% 269.93+19.20
Control 231.77+9.41
LSD(0.05) = 20.39
Specific activity of AST: (U x 103/ mg protein). There were significant differences between all

Values followed by the same letter (s) are not
significantly different at the 0.05 level according to
Duncan'’s test.

Activity of Alkaline phosphatase (ALK): Data in
Table 4 indicated that, ALK activity was increased in the
land snail after treated with all tested molluscicides.

treatments and control. Methomyl 5% and Methomyl 3%
gave the highest increase in ALK activity with mean
values, 173.47+20.5 and 151.14+2.78 more than
control, respectively. Methomyl 1% gave the lowest
increase in the level of this enzyme with mean value,
97.70+=4.769 more than control.

Table 4 . (ALK) activity in the land snail, Theba pisana after 72 h of molluscicides treatment

Snail Treatment Activity of ALK (Mean=+SD)
Theba pisana Methomyl 5% 173.47+20.52
Methomy! 3% 151.40=2.78
Methomy!l 1% 97.70+4.76
Control 88.26-2.96
LSD(0.05) = 16.29

Specific activity of ALK: (U x 103/ mg protein).
Values followed by the same letter (s) are not
significantly different at the 0.05 level according to
Duncan'’s test.

Total ljpid level: Data in Table 5 indicated that
tested compounds were increase the level of total lipids
when applied against land snail and there were no

significant differences between all treatments and
control except Methomyl 5%. Methomyl 5% gave the
highest increase in total lipids followed by Methomyl 3%
and Methomyl 1% with mean values 33.03+0.23,
31.183+x0.49 and 30.53=1.002 more than control,
respectively.

Table 5 . Total Lipids activity in the land snail, Theba pisana after 72 h of molluscicides treatment

Snail Treatment Total lipid(Mean+3D)
Theba pisana Methomy!l 5% 33.03+0.23
Methomy!l 3% 31.13+0.49
Methomy! 1% 30.53+1.002
Control 30.40+0.529
LSD(0.05) = 0.954

Total Lipids: (mg/ snail). Values followed by the
same letter (s) are not significantly different at the 0.05
level according to Duncan'’s test.

Total protein level: Data in Table 6 indicated that
Methomyl 5% and Methomyl 3% were increase the level

of total proteins when applied against land snail, with
the mean values 2.07+0.55 and 1.72+0.03 more than

control, respectively. Methomyl 1% was decrease the

level of total proteins with mean value, 1.41+0.13less
than control.

Table 6 . Total protein activity in the land snail, Theba pisana after 72 h of molluscicides treatment

Snail Treatment Total protein(Mean=SD)
Theba pisana Methomyl 5% 2.07=0.55
Methomyl 3% 1.72+0.03
Methomyl 1% 1.41+0.13
Control 1.64+0.12
LSD(0.05) = 0.152
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Total proteins (T.F). (mg/ snail). Values followed
by the same letter (s) are not significantly different at the
0.05 level according to Duncan’s test.

For Diazinon Activity of aspartate amino
transaminase (AST): Data in Table 7 showed that

Diazinon 5% and Diazinon 3% were increase the level of
(AST) when applied against Theba pisana. With mean
values 440.000+44.91 and 378.20+166.46 more than
control, respectively. While Diazinon 1 % was decrease
the level of AST with mean value 254.70+14.93.

Table 7 : Aspartate amino transaminase (AST) activity in the land snail, Theba pisana after 72 h of molluscicides

treatment
Snail Treatment Activity of AST (Mean=SD)
Theba pisana Diazinon 5% 440.000=44.91

— Diazinon 3% 378.20=166.46
o Diazinon 1% 254.70+14.93
- Control 324.30+21.087
g LSD(0.05) = 132.385
=

Specific activity of AST: (U x 103/ mg protein).
Values followed by the same letter (s) are not
significantly different at the 0.05 level according to
Duncan'’s test.

Activity of alanine amino transaminase (ALT):
Data in Table 8 indicated that, ALT activity was

increased in the land snail after treated with Diazinon 5%
and Diazinon 3% with mean values, 386.23+31.03 and
303.57+=3.98 more than control, respectively. Diazinon
% was decrease the level of this enzyme with mean
value, 222.63+6.67 less than control.

Table 8 : Aspartate amino transaminase (ALT) activity in the land snail, Theba pisana after 72 h of molluscicides

Frontier Research (C) Volume XIV Issue [ Version I
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treatment
Snail Treatment Activity of ALT(Mean+SD)
Theba pisana Diazinon 5% 386.23+31.03

Diazinon 3% 303.57+3.98
Diazinon 1% 222.63+6.67
Control 231.77+9.41

LSD(0.05) = 25.32

Specific activity of ALT: (U x 103/ mg protein). There were significant differences between all

Values followed by the same letter (s) are not
significantly different at the 0.05 level according to
Duncan’s test.

Activity of Alkaline phosphatase (ALK): Data in
Table 9 indicated that, ALK activity was increased in the
land snail after treated with all tested molluscicides.

treatments and control. Diazinon 5% and Diazinon 3%
gave the highest increase in ALK activity with mean
values, 190.30+4.80 and129.97+9.21 more than
control, respectively. Diazinon 1% gave the lowest
increase in the level of this enzyme with mean value,
118.87+0.49 more than control.

Table 9 . (ALK) activity in the land snail, Theba pisana after 72 h of molluscicides treatment

Snail Treatment Activity of ALK (Mean=SD)
Theba pisana Diazinon5% 190.30=4.80

Diazinon 3% 129.97+9.21

Diazinon 1% 118.87+0.49

Control 88.26+2.97
LSD(0.05) = 8.213

Specific activity of ALK: (U x 103/ mg protein).
Values followed by the same letter (s) are not
significantly different at the 0.05 level according to
Duncan'’s test.

Total lipid level: Data in Table 10 indicated that
Diazinon 5% and Diazinon 3% were increase the level of

© 2014 Global Journals Inc. (US)

total lipids when applied against land snail with mean
values, 34.16+0.95 and 31.93+0.55 more than control,
respectively. While Diazinon 1% was decrease the level

of total lipids with mean value 27.33+1.20 less than
control.



Table 10 : Total Lipid activity in the land snail, Theba pisana after 72 h of molluscicides treatment

Snail Treatment Activity of T lipid(Mean+SD)
Theba pisana Diazinon 5% 34.16=0.95
Diazinon 3% 31.93+0.55
Diazinon 1% 27.33+=1.20
Control 30.40+0.529
LSD(0.05) = 0.75

Total Lijpid: (mg/ snail). Values followed by the
same letter (s) are not significantly different at the 0.05
level according to Duncan’s test.

Total protein level: Data in Table 11 indicated
that Diazinon 5% and Diazinon 3% were increase the

level of total proteins when applied against land snalil,
with the mean values 2.44+0.46 and 2.35+0.12 more
than control, respectively. Diazinon 1% was decrease
the level of total proteins with mean value, 1.55+0.06
less than control.

Table 17 : Total protein activity in the land snail, Theba pisana after 72 h of molluscicides treatment

Snail Treatment Activity of T. protein(Mean=SD)
Theba pisana Diazinon 5% 2.44+0.46
Diazinon 3% 2.35+0.12
Diazinon 1% 1.55+0.06
Control 1.64+0.12
/.5/X0.05) = 0.378

Total protein (T.P): (mg/ snail). Values followed
by the same letter (s) are not significantly different at the
0.05 level according to Duncan’s test.

IV.  DISCUSSION

The present study revealed that all tested
molluscicides increased the activities of AST and ALT
when tested against the land snail, Theba pisana. The
transaminases enzymes; AST and ALT are not solely
located in hepatocytes but rather are also in many body
organs. Also, they elevation in their activities could be
due to a variety of conditions including muscle damage,
intestinal and hepatic injury and toxic hepatitis (Farkas et
al., 2004). On the other hand, the decrease activities of
AST and ALT may be due to either to leakage of the
enzymes into extracellular compartments or to actual
enzymes inhibition by these molluscicides. Thus, the
deviation of both enzymes activities out of the normal
range could lead to biochemical impairment and lesions
of the tissues and cellular functions (Radwan et al.,
1992). Accordingly, the present elevations or reductions
in the activities of AST and ALT enzymes in tissues of
the two land snails, E. vermiculata and M. cantiana
treated with tested molluscicides could be partially due
to cell injury of their different organs and this may be led
to disturbances in their enzymatic systems (Mahmoud,
2006). These results support the findings of Radwan et
al. (1992) they found that carbamate compounds lead to
significant elevation of the activity of AST and ALT when
applied against the land snail, Theba pisana.

In general, the present data indicated that all
tested compounds increased the level of ALK in land
snail, Theba pisana. The current results indicated that
increase of total lipids (TL) and total proteins (TP) in the
tissues of land snail, T.pisana. But Diazinon 1% was
decrease total lipid. The current results are agreement

with the findings of Abd-EI-Ail (2004) found that
niclosamide molluscicide were increased the level of
total lipids and total proteins more than control after 24,
48, 72, 96 h of treatments when applied against the land
snail, E. vermiculata.

The decrease in the level of both total protein
and total lipids may be partly resulted from imbalance
between the rate of synthesis and the rate of
degradation. Gabr et al. (2007) reported that the
depression in total lipids may be due to decline in lipid
synthesizing capacity and/or due to an increase in the
hydrolysis of hepatic lipids to combat the stress
conditions. The harmful effect of chemical compounds
could be attributed to enhancement of energy utilization
and/or destruction of cells organelles of treated snails
that may be led to inhabitation of protein synthesis
(Eissa et al., 2002).

The data presented in this study, provide that
these chemical compounds caused an alternation in
some biochemical targets which could lead to serious
metabolic and cellular damage. In general, the two
molluscicides were affected in the activities of three vital
enzymes, total lipid and total protein when applied
against the tested land snails. Further studies are
needed to clearly the most probable mode of action of
these chemical compounds on the terrestrial snails.
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Effect of Dietary Incorporation of Gliricidia
Maculata Leaf Meal on Growth and Feed
Utilization of Cirrhinus Mrigala Fingerlings

S. A. Vhanalakar * & D. V. Muley °

Abstract-  An eight week feeding trial was conducted to
evaluate the potential of Gliricidia maculata leaf meal as
dietary protein source in the diet of Cirrhinus mrigala
fingerlings. Four experimental diets were formulated to contain
20%, 30%, 40% and 50% G. maculata leaf meal (Diets 1 — 4) to
partially replace other protein ingredients in the C. mrigala diet.
The diet containing 0% leaf meal served as the control. Each
dietary treatment was tested in triplicate groups of 10
fingerlings. The results of the growth and feed utilization
responses show that there were no significant differences
among the fish fed diets 1 — 3 but were significantly different
from fish fed on diet 4 which had lower growth and feed
utilization values. The present findings show that G. maculata
leaf meal has good potential for use as one of the protein
sources in C. mrigala diet up to 40% level without
compromising growth.

Keywords. gliricidia maculata, cirrhinus mrigala; growth,
feed utilization.

. INTRODUCTION

he current trend in fish culture is towards increased
Tintensification of culture systems whereby

provision of feeds becomes necessary and
success therefore depends significantly on the
availability of well-balanced, nutritionally complete and
cost-effective feeds. For many years, fish nutritionists
has done considerable research on the nutrient
requirements of fish, assessment of nutritive value of
available ingredients and development of simple and
appropriate feeding technology. These are all important
factors towards the development of cost-effective feeds
and feeding strategy. There is a need, however, for
these feeds to be continuously refined, improved and
tested for technical and economic feasibility.

In order to reduce the cost of a balanced fish
diet, locally available ingredients such as agricultural by-
products and plant proteins should be included in the
diet or substituted for expensive protein sources.
Research interest has been focused on different leaf
meals as protein sources in animal feeds (Wouters,
1994; Agbede and Aletor, 2003).
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The aim of the current study was to assess the
potential of Gliricidia maculata leaf meal as an
ingredient in practical feeds for freshwater fish, Cirrhinus
mrigala. The G. maculata is extensively used for social
forestry. This plant grows faster and in some parts of
India its leaves are used as feed for goat.

II.  MATERIALS AND METHODS

The feeding experiment was conducted in
triplicate for 8 weeks. Fingerlings of Cirrhinus mrigala
were used for the experiment.  Four types of pelleted
feeds were formulated using different ingredients such
as rice bran, groundnut oilcake, fishmeal, guar gum
binder, Vitamin — Mineral mixture, fine leaf powder of
Gliricidia maculata in different proportions (diet 1 - 4). A
diet with all above ingredients except leaf powder is kept
as control (Table 1). The diets were analyzed for their
proximate nutrient composition.

Fishes were fed at the rate of 5% body weight in
two equal rations daily. At fortnightly intervals a
minimum of 50% of fishes were sampled to record the
growth. At the end of experiment, the growth parameters
like mean body weight, specific growth rate (SGR), feed
conversion ratio (FCR) and protein efficiency ratio (PER)

were estimated. Difference between means of
treatments was tested to find out the level of
significance by ANOVA.
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Table 7 . Formulation and proximate composition of fish diets containing increasing levels of Gliricidia maculata leaf

meal
| Control Diet 1 Diet 2 Diet 3 Diet 4
Ingredients (%)
Groundnut oilcake 43 35 29 24 19
Rice bran 36 27 23 18 13
Fishmeal 10 09 09 09 09
Guar gum Binder 10 08 08 08 08
Mineral — Vitamin mixture 01 01 01 01 01
G. maculataleaf powder 00 20 30 40 50
Nutrient content (%)

Moisture 7.05 6.32 6.93 7.27 7.75
Total Ash 12.13 12.26 11.59 11.38 10.89
Protein 26.24 28.30 29.93 30.42 31.10
Fat 3.81 7.33 6.40 6.26 5.56
Fibre 10.54 9.21 10.78 11.76 11.60

I11. RESULTS AND DIsCUSSION

The growth study in regard with body weight,
specific growth rate (SGR), feed conversion ratio (FCR)

and protein efficiency ratio (PER) were given detailed in
the Table 2.

Table 2 . Growth performance and feed utilization in Cirrhinus mrigala fed diets containing Gliricidia maculata leaf

meal
Control | 20% 30% 40% 50%
Initial body weight (gm) 21 +0.05 2.4 = 0.02 2.3 = 0.06 2.3+ 0.05 2.1 = 0.04
Final body weight (gm) 14.64 = 0.42 17.04 =049 | 2285065 | 29.96 =086 | 26.56 = 0.76
NS * k) * k) * k)
Weight gain 12.54 + 0.36 14.64 + 0.42 20.55 = 0.59 27.66 = 0.79 24.46 = 0.70
NS * k) * k) * k)
Specific growth rate (SGR) 0.89 + 0.02 0.91 + 0.02 1.05 = 0.03 * 117 = 0.038 1.15 = 0.03
% day -1 NS *rx *rx
Food conversion ratio 2.49 + 0.07 2.49 + 0.07 1.98 = 0.05 158 = 0.04 1.36 = 0.03
(FCR) NS *k* * k) *k*
Protein efficiency ratio 0.65 + 0.01 0.48 = 0.01 0.66 + 0.01 0.85 + 0.02 0.71 = 0.02
(PER) NS NS

Fish groups fed with 40% Giliricidia diet showed
better growth performance as compared to other diet
groups. The final body weight (29.96 = 0.86), weight
gain (27.66 = 0.79) and SGR (1.17 = 0.03) were highest
in 40% diet group, whereas FCR was highest in control
and 20% diet group (2.49 = 0.07) and PER in 50% diet
group (0.71 = 0.02) (Table 2).

There was significant increase in case of weight
gain in all diet groups except 20% compared with
control. As compared to control, there was significant
decrease in FCR in all diet groups except 20%. The
fishes fed with 20% Giliricidia diet showed equal FCR
value as control. The increasing SGR was observed at
low level inclusion of Gliricidia and decreased SGR as
Gliricidia  inclusion  level increased. The same
observations were found for PER.

Utilization of Gliricidia leaf meal diet in the
present study showed their effectiveness regarding fish

© 2014 Global Journals Inc. (US)

growth within the inclusion range of 20 — 40%. The best
growth was recorded from 40% Gliricidia diet. The use
of leaf meal in fish feed at higher inclusion rate always
leads to fish growth reduction. A reduction of 60%
weight gain at 40% inclusion of moringa leaf meal was
reported by Richter et al. (2003) and Afuang et al.
(2003). The inclusion of Leucaena leucocephala leaf
meal (Wee & Wang, 1987; Santiago et al., 1988),
cassava leaf meal (Ng & Wee, 1989), salt bush atriplex
leaves (Yousif et al.,, 1994) and duckweed (Fasakin et
al., 1999) at higher level in fish diet lead to significantly
lower growth rates in fishes.

Higher inclusion of plant protein in formulated
fish diet causes the retarded growth of fish. In the
present study, it was observed that incorporation of
Gliricidia above 40% impaired the overall growth of
experimental fish, Cirrhinus mrigala. The data of the
present study agree with the finding of Pereira & Oliva -



Teles (2003), who reported that significant decreases
were found for both, growth and feed utilization with the
highest replacement levels of dietary fish meal with plant
proteins for gilthead sea bream.

IV. CONCLUSION

The present study confirmed that, Cirrhinus
mrigala is able to utilize plant based formulated diet. An
inclusion level of Gliricidia maculata leaf powder up to
40% in the practical diet for C. mrigala fingerlings had
no adverse effects on growth and feed utilization of the
fish. From the present work it is concluded that, G.
maculata may be a promising source of plant protein;
used for partial replacement of fishmeal in the
formulated feed. It will definitely help to small scale fish
farmers to overcome expenditure on traditional fish feed.

REFERENCES REFERENCES REFERENCIAS

1. Afuang, W., Siddhuraju, P. and Becker, K. (2003):
Comparative nutritional evaluation of raw, methanol
extracted residues and methanol extracts of
moringa (Moringa oleifera Lam.) leaves on growth
performance and feed utilization in Nile tilapia
(Oreochromis niloticus L.). Aquacult. Res., 34: 1147-
1159.

2. Agbede, J. O. and Aletor, V. A. (2003): Comparative
evaluation of weaning foods from Gliricidia and
Leucaena leaf protein concentrates and some
commercial brands in Nigeria. J. Sci. Food and
Agricult., 84: 21-30.

3. Borlongan, I. G. and Coloso, R. M. (1994):
Leafmeals as protein sources in the diets for milkfish
(Chanos chanos Forsskal). In: de Silva, S.S. (Ed.),
Fish Nutrition Research in Asia, Proceedings of the
5th Asian Fish Nutrition Network Workshop. Asian
Fish. Soc. Spec. Publ., vol. 9. Asian Fisheries
Society, Manila, Philippines, pp. 63-68.

4. Carter, C. G. and Hauler, R. C. (2000): Fish meal
replacement by plant meals in extruded feeds for
Atlantic salmon, Salmo salar L. Aquacult., 185: 299-
311.

5. De la Higuera, M., Garcia-Gallego, M., Sanz, A.,
Cardenete, G., Suarez, M. D.and Moyano, F. J.
(1988): Evaluation of lupin seed meal as an
alternative protein source in feeding of rainbow trout
(Salmo gairdneri). Aquacult., 71: 37— 50.

6. Farhangi, M. and Carter, G. (2001): Growth,
physiological and immunological responses of
rainbow trout (Oncorhynchus mykiss) to different
dietary inclusion levels of dehulled lupin (Lupinus
angustifolius). Aquac. Res., 32 (Suppl. 1): 329-340.

7. Fasakin, E. A, Balogun, A. M. and Fasuru, B. E.
(1999): Use of duckweed, Spirodela polyrrhiza L.
Schleiden, as a protein feedstuff in practical diets
for tilapia, Oreochromis niloticus L. Aquacult. Res.,
30: 313 - 318.

10.

11.

12.

13.

14.

15.

Ng, W. K., Soon, S. C. and Hashim, R. (2001): The
dietary protein requirement of a bagrid catfish,
Mystus nemurus (Cuvier and Valenciennes)
determined using semipurified diets of varying
protein level. Aquacult. Nutr., 7: 45 - 51.

Pereira, T. G. and Oliva-Teles, A. (2003): Evaluation
of corn gluten meal as a protein source in diets for
gilthead sea bream (Sparus aurata L.) juveniles.
Aquacult. Res., 34: 1111 - 1117.

Ritcher, N., Siddhuraju, P. and Becker, K. (2003):
Evaluation of nutritional quality of moringa (Moringa
oleifera Lam.) leaves as alternative protein source
for Tilapia (Oreochromis niloticus L.). Aquaculture,
217:599 - 611.

Robaina, L., Moyano, F. J., lzquierdo, M. S,
Socorro, J., Vergara, J. M. and Montero, D. (1997):
Corn gluten and meat and bone meal as protein
sources in diets for gilthead seabream (Sparus
aurata): nutritional and histological implications.
Aquacult., 157: 347-359.

Santiago, C. B., Aldaba, M. B., Laron, M. A. and
Reyes, O. S. (1988): Reproductive performance and
growth of Nile tilapia (Oreochromis niloticus)
broodstock fed diets containing Leucaena
leucocephala leaf meal. Aquacult., 70: 53 - 61.

Wee, K. L. and Wang, S. S. (1987): Nutritive value of
Leucaena leaf meal in pelleted feed for Nile tilapia.
Aguacult., 62: 97 - 108.

Wouters, R. (1994): Silvo aquaculture-fish, ponds,
trees and farms. Agroforestry Today (Research), pp.
3-5.

Yousif, M. O., Alhadhrami, A. G. and Pessarakli, M.
(1994): Evaluation of dehydrated alfalfa and salt
bush (Atriplex) leaves in diets for tilapia
(Oreochromis aureus L.). Aquacult., 126: 341 - 347.

© 2014 Global Journals Inc. (US)

Frontier Research (C) Volume XIV Issue [ Version I

Global Journal of Science



GLOBAL JOURNALS INC. (US) GUIDELINES HANDBOOK 2014

WWW.GLOBALJOURNALS.ORG



FELLOWS

FELLOW OF ASSOCIATION OF RESEARCH SOCIETY IN SCIENCE (FARSS)

Global Journals Incorporate (USA) is accredited by Open Association of Research

Society (OARS), U.S.A and in turn, awards “FARSS” title to individuals. The 'FARSS'

title is accorded to a selected professional after the approval of the Editor-in- l\
Chief/Editorial Board Members/Dean.

FARSS accrediting is an honor. It authenticates your research activities. After recognition as FARSB, you
can add 'FARSS' title with your name as you use this recognition as additional suffix to your status. This
will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, and Visiting Card etc.

The following benefits can be availed by you only for next three years from the date of certification:

FARSS designated members are entitled to avail a 40% discount while publishing their
research papers (of a single author) with Global Journals Incorporation (USA), if the
same is accepted by Editorial Board/Peer Reviewers. If you are a main author or co-
author in case of multiple authors, you will be entitled to avail discount of 10%.

Once FARSB title is accorded, the Fellow is authorized to organize a
symposium/seminar/conference on behalf of Global Journal Incorporation (USA). The Py
Fellow can also participate in conference/seminar/symposium organized by another '

institution as representative of Global Journal. In both the cases, it is mandatory for
him to discuss with us and obtain our consent.

You may join as member of the Editorial Board of Global Journals Incorporation (USA)
i\ after successful completion of three years as Fellow and as Peer Reviewer. In addition,

it is also desirable that you should organize seminar/symposium/conference at
least once.

We shall provide you intimation regarding launching of e-version of journal of your

stream time to time.This may be utilized in your library for the enrichment of 'ﬂ;‘{"‘-"’ -
knowledge of your students as well as it can also be helpful for the concerned facultyg M‘l

members.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .


mailto:eg.johnhall@globaljournals.org�

The FARSS can go through standards of OARS. You can also play vital role if you have
any suggestions so that proper amendment can take place to improve the same for the

Journals Rescarch benefit of entire research community.

As FARSS, you will be given a renowned, secure and free professional email address w
with 100 GB of space e.g. johnhall@globaljournals.org. This will include Webmail,

Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.

The FARSS will be eligible for a free application of standardization of their researches.

Standardization of research will be subject to acceptability within stipulated norms as
ﬁ'ﬁ the next step after publishing in a journal. We shall depute a team of specialized

HEEresearch professionals who will render their services for elevating your researches to
next higher level, which is worldwide open standardization.

The FARSS member can apply for grading and certification of standards of their -
educational and Institutional Degrees to Open Association of Research, Society U.S.A. Y
Once you are designated as FARSS, you may send us a scanned copy of all of your =
credentials. OARS will verify, grade and certify them. This will be based on your - ‘;"“"“
academic records, quality of research papers published by you, and some more """::Jff;*:f
criteria. After certification of all your credentials by OARS, they will be published on

your Fellow Profile link on website https://associationofresearch.org which will be helpful to upgrade

the dignity.

The FARSS members can avail the benefits of free research podcasting in Global

- .
L] ]

-.'-;-_- Research Radio with their research documents. After publishing the work, (including
'l-'-'(, _)-"' published elsewhere worldwide with proper authorization) you can

AZHIARCH AADIS . . .
upload your research paper with your recorded voice or you can utilize

chargeable services of our professional RJs to record your paper in their voice on
request.

The FARSS member also entitled to get the benefits of free research podcasting of
their research documents through video clips. We can also streamline your conference
videos and display your slides/ online slides and online research video clips at
reasonable charges, on request.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook



/4

”

%
lb:.m-.--lf

The FARSS is eligible to earn from sales proceeds of his/her
researches/reference/review Books or literature, while publishing with Global
Journals. The FARSS can decide whether he/she would like to publish his/her research
in a closed manner. In this case, whenever readers purchase that individual research
paper for reading, maximum 60% of its profit earned as royalty by Global Journals, will

be credited to his/her bank account. The entire entitled amount will be credited to his/her bank
account exceeding limit of minimum fixed balance. There is no minimum time limit for collection. The

FARSS member can decide its price and we can help in making the right decision.

The FARSS member is eligible to join as a paid peer reviewer at Global Journals
Incorporation (USA) and can get remuneration of 15% of author fees, taken from the
author of a respective paper. After reviewing 5 or more papers you can request to
transfer the amount to your bank account.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN SCIENCE (MARSS)

The ' MARSS ' title is accorded to a selected professional after the approval of the
Editor-in-Chief / Editorial Board Members/Dean.

The “MARSS” is a dignified ornament which is accorded to a person’s name viz. Dr. L\
John E. Hall, Ph.D., MARSS or William Walldroff, M.S., MARSS.

MARSS accrediting is an honor. It authenticates your research activities. After becoming MARSS, you
can add 'MARSS' title with your name as you use this recognition as additional suffix to your status.
This will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

MARSS designated members are entitled to avail a 25% discount while publishing
their research papers (of a single author) in Global Journals Inc., if the same is
accepted by our Editorial Board and Peer Reviewers. If you are a main author or co-
author of a group of authors, you will get discount of 10%.

As MARSS, you will be given a renowned, secure and free professional email address
with 30 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, w

Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .


mailto:eg.johnhall@globaljournals.org�

~ We shall provide you intimation regarding launching of e-version of journal of your

;/‘:""J stream time to time.This may be utilized in your library for the enrichment of

@/ knowledge of your students as well as it can also be helpful for the concerned faculty
members.

The MARSS member can apply for approval, grading and certification of standards of

their educational and Institutional Degrees to Open Association of Research, Society P L__..--

Once you are designated as MARSS, you may send us a scanned copy of all of your
~.~ credentials. OARS will verify, grade and certify them. This will be based on your
academic records, quality of research papers published by you, and some more
criteria.

It is mandatory to read all terms and conditions carefully.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook



AUXILIARY MEMBERSHIPS

Institutional Fellow of Global Journals Incorporation (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.

Journals Rescar

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .



We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. meminstitute to function as Regional/Zonal office on our behalf.
“F®The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and - .
proficient in an expertise course covering the professional code of conduct, and """'::Jff;f}“
follows recoenized standards of practice.

K'& -0

o Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
...'( r described in Corporate Statements, are educational, research publishing and
ALt i anni= brofessional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 1

Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a |
reviewer and remaining 5% is to be retained by the institution. ﬁ:‘

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

VI



In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z

© Copyright by Global Journals Inc.(US) | Guidelines Handbook .



PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.

. © Copyright by Global Journals Inc.(US)| Guidelines Handbook

VI
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e  Top Margin: 0.75

. Bottom Margin: 0.75
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1. General,
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3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e  One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
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(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)
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sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
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6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
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possible.
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the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear

- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.
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Abstract:

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?
Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

®  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e |f well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  |leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation an exacting study.
Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if
appropriate.

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)

®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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