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Abstract: The present study was focused on distributional patterns of
benthic macroinvertebrate community at spatial scale in the west
Himalayan streams, the Hiyunl. Five stations were selected on the
Hiyunl streams from head water to mouth (S1 to S5). The samples were
collected bi-monthly during January 2009 to December 2009. The total
density of benthic macroinvertebrate community was increased
longitudinally from S1 to S5 but differed significantly among the
stations. Dipterans (81%) were dominant at S1 while, Trichoptera was
dominant at S2 (75%), S3 (80.7%) and S4 (54.5%). However,
Ephemeroptera was dominant at S5 (69.29%). At family level,
Simulidae was most abundant taxon at S1, while Limnephilidae and
Hydropsychidae were at S2 and S3, respectively. Heptageniidae and
Chironomidae were dominant at S4 and S5, respectively. Principal
Component Analysis (PCA) indicated that the characteristic taxa varied
at S1 and S2, but common taxa were observed at S3, S4 and S5. The
variation in the taxonomic composition and characteristic taxa at stations
were attributed to variation in landuse type and physico-chemical
variables.

Key words: Ganga, Himalaya, Spatial variation, Trichoptera,
Zoobenthos

Introduction

Longitudinal changes in the faunal composition are more likely to
be found where strong environmental gradients occur (Hawkins and Sedell
1981). The type and nature of gradients in the mountain river are
especially altitude, slope and current velocity (Suren 1994) substrate size,
water conductivity, current velocity and aquatic vegetation (Miserendino
2001). The benthic macroinvertebrates fauna are an important component
of aquatic communities; they have large distribution, being found in the
sediment, in accumulated leaves, associates with macrophytes between the
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rocks and therefore they interact with the environmental conditions
(Moretti and Callisto 2005; Wiirdig et al. 2007). In such a way, the benthic
organisms are sensible to the habitat characteristics and substratum (Buss
et al. 2004; Nautiyal et al 2004; Mishra and Nautiyal 2016), water
temperature (Camargo and Voelz 1998; Mishra and Nautiyal 2011), pH
(Sandin and Johnson 2004), electric conductivity (Buss et al. 2002),
sedimentation (Smith and Lamp 2008) and riparian vegetation (Silveira et
al. 2006).

In the India, especially in Himalayan region, the spatial and
temporal study is available on the glacier fed river (Singh et al. 1994;
Ormerod et al. 1994; Nautiyal 1997; Julka et al. 1999; Semwal and
Nautiyal 2009; Nautiyal et al. 2013), but not available in the spring fed
stream. Therefore the present study was conducted to gain information on
distributional patterns of the benthic macro invertebrate fauna at spatial
scale in a short spring fed stream; Hiyunl stream. This stream was most
ideal for the present study, as it is small in size, as far as snow line and
exhibits a rapid transition from alpine to sub-tropical conditions within a
very short distance.

Materials and methods
Study Area

The Hiyunl is a small tributary of the glacier-fed river Ganga in the
lesser Himalaya. The river flows from an elevation of 2400 m North-West
direction and meet the Ganga River at Shivpuri (375 masl). The Hiyunl
basin lies between latitude 30° 15' 30" N to 30°26° 25" to and longitude
78° 42" 30° to 75° 5' 4" E., covering an area of 167.50 sq km (Table 1).

Sampling

Five stations were selected in the Hiyunl stream on the basis of
variation in landuse type (forest type and agriculture). Sampling was
performed bi-monthly during January 2010 to December 2010 (Table 1).
Samples were taken from area of 0.09m? with respect to habitat type (20
samples per station).The standard methods for sampling (Singh and
Nautiyal 1990; Nautiyal and Mishra 2013a) and identification (Burks
1953; Pennak 1953; Edmunds et al. 1976) were adopted. Counts were
performed to obtain abundance (as %).

Significant difference in the density was observed among and
between the stations (the Mann—Whitney (U) and Kruskal-Wallis (H) test;
PAST software http://nhm2.uio.no/norlex/past). Principal Component
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Analysis (PCA) was used to determine the characteristic taxa at each
station (CCA,; ter Braak & Smilauer 2002.

Results

The physico-chemical characteristics varied among the stations
from S1 to S5 in the Hiyunl stream. The air temperature (4-42°C) and
water temperature (3-25°C) ranged from S1 to S5. Similarly, dissolved
oxygen (7.4-12.5 mgl™), pH (6.8-7.3), conductivity (80-350 pS™) and
current velocity (0.1-4.8 msec™) also varied from S1 to S5. The total mean
density increased from S1 to S5 (except S4). The density differed
significantly between the two stations and among the stations. However,
the density difference between the stations was observed to significant
(Table 1). The total mean density increased from S1 to S5 (except S4).
The density differed significantly between the two stations and among the
stations. However, the density difference between the stations was
observed to significant (Table 1).

Taxonomic composition

Diptera (81%) was dominant stations at S1 while, Trichoptera at
S2 (75%), S3 (80.7%) and S4 (54.5%). At station S5 Ephemeroptera
(69.3%) was dominant taxa (Figure 2). The composition of other taxa
varied with according to their dominant taxa at each station.
Longitudinally, Diptera, Trichoptera and Ephemeroptera dominated the
assemblages in the Hiyunl stream. Odonates and Annelids exhibited a
similar profile though their share was low in the community. Diptera
declined abruptly from S1 to S2, while increased from S3 to S5. The
communities differed structurally primarily on account of proximity to
snow line and high gradients in the Himalayan Rivers Hiyunl. At family
level, Simulidae was most abundant taxa at S1 followed by Limnephilidae,
while Limnephilidae and Hydropsychidae were dominant at S2 and S3. At
S4 and S5 Heptageniidae and Chironomidae was dominant, respectively
(Table 2). The taxonomic composition of Simulidae and Chironomidae
decreased and increased from S1 to S5, respectively.

Characteristic taxa: Principal Component Analysis

The eigen values for PCA axis 1 (A=0.501) and 2 (A=0.293)
explained cumulative variance in taxonomic composition and taxon-
nvironmental relationships in the Hiyunl stream and caused 5.01 and
29.3% variation in the taxon-environmental relationship, respectively. The
characteristic benthic macroinvertebrate taxa varied at station. Simulidae
was characteristic taxa at Slwhile Siphlonuridae, Chironomidae and
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Agrionidae were characteristics to the S2. The taxa Hydroosychiidae,
Glossosomatidae, Leptoceridae, Rhyacophilidae, Tendipedini, Tipulidae,

Table 1 Geographical co-ordinates of the sampling station in different forest
types in Hiyunl Basin. Total density (mean, SE) at different stations in Hiyunl
River. Density is calculated from 15 quadrants data at each stations. Kruskal —
Wallis test (H-test) and Mann-Whitney tests (U-test) determines significant
difference in mean densities (indiv. m®?) among and between the stations in the
Hiyunl River. Abbreviations - C-Cobble, P-Pebble, PMB-Prismatic Maturing
Boulder, LMB-Large Maturing Boulder, Gravel and St-Silt

Hiyunl Station Khuret Kurialgaon Nagani Jajal Shivpuri
(S1) (S2) (S3) (S4) (S5)

Forest Oak Forest | Pine Oak | Agriculture | Agriculture Mixed

Forest Forest

Stream Order | 1l Il 11 Il

Distance from 6 11 21 29 43

Source (Km)

Latitude (°N) 30°23' 25" 30°21'25" 30° 19' | 30°18'15" 30°8'15"

15"
Longitude (°E) 78°19' 30" 78°20" 10" 78°21'10" | 78°20' 40" 78° 23
30"
Altitude (masl) 2200 1571 1400 1200 375
Substrate type CPPMB, | LMB C,PMB,St | LMB,C,P, C,P,G,St
St G,St

Total Mean Density | 542.36 617.49 649.62 588.07 754.54

+SE (Indiv.m? +15.18 +15.31 +16.80 +19.66 +39.88

Final p value S1-S2 S2-S3 S3-S4 S4-S5 S1-S5=

(U test) 0.003653 0.06448 0.02122 =0.0004915 | 2.3E-05

Final p value

(H test) S1-S5=2.312E-06

Perlodidae, Dryopidae, Dytiscidae and Notonectidae were characteristic at
S3, S4 and S5 (Figure 3).

Discussion

In the study, the total mean density increased from S1 to S5
(except S4). The density differed significantly between the two stations
and among the stations. However, the density difference between the
stations was observed to significant (Table 1). Singh and Nautiyal (1990)
suggested that density increased in the mouth zone of the Himalayan river
the Bhagirathi. Mishra and Nautiyal (2011) also observed increase in
density at mouth zone in the Paisuni river. However at S4, the sudden
decline of density was attributed to dumping of the waste materials of road
construction in the river which caused habitat loss and fragmented habitat
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resulting decline the colonisation of the benthic macroinvertebrate
community. The density decline is also attributed to anthropogenic activity
like abstraction of water, agriculture (Nautiyal and Mishra 2013a; Mishra
and Nautiyal 2013).

Table 2 Percentage composition of benthic macroinvertebrate community in
Hiyunl stream.

Taxa S1 S2 S3 S4 S5

Heptageniidae 2.27 2.07 3.57 9.62 9.29
Baetidae 2.47 3.66 6.20 2.51 5.57
Ephemerellidae 1.87 2.24 2.96 3.43 2.23
Leptophlebidae 2.20 2.01 4.01 2.70 5.29
Caenidae 2.27 2.13 4.28 3.00 2.88
Siphlonuridae 2.73 2.60 2.25 2.27 4.64
Ecdyonuridae 1.33 3.01 2.47 2.08 2.04
Hydroosychidae 2.66 6.91 9.88 7.84 3.07
Limnephilidae 1579  16.30 4.61 4.60 2.14
Glossosomatidae 2.07 3.37 2.69 5.39 0.93
Leptoceridae 0.87 3.84 2.47 0.67 0.65
Philopotamidae 5.06 4.25 3.84 5.27 2.69
Brachycentridae 1.40 2.72 2.36 1.65 0.05
Psychomyiidae 1.07 2.30 4.83 4.11 3.11
Rhyacophilidae 0.93 2.95 2.58 2.82 1.25
Simulidae 26.98 2.36 2.96 2.45 1.02
Blepharoceridae 1.20 1.12 0.88 1.10 0.60
Tendipedini 1.87 2.01 2.09 2.21 1.02

Chironomidae 4.40 5.26 477 3.68 23.97
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Ephemeroptera Trochoptera

51 52 53 54 85 81 52 53 54 S5
| Diptera Coleoptera
51 52 53 54 ss | sl S2 53 54 88

Plecoptera
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Figure 2 Longitudinal distribution of benthic macroinvertebrate fauna
(order) at various stations in the Hiyunl stream.

Longitudinally, Diptera, Trichoptera and Ephemeroptera
dominated the assemblages in the Hiyunl stream. Diptera declined
abruptly from S1 to S2, while increased from S3 to S5. The communities
differed structurally primarily on account of proximity to snow line and
high gradients in the Himalayan Rivers Hiyunl. At family level, Simulidae
was most abundant taxa at S1 followed by Limnephilidae, while
Limnephilidae and Hydropsychidae were dominant at S2 and S3. At S4
and S5 Heptageniidae and Chironomidae was dominant, respectively. The
taxonomic composition of Simulidae and Chironomidae decreased and
increased from S1 to S5, respectively.

Nautiyal et al. (2015) indicated that Trichopterans were dominant
in the headwater section of the Himalayan spring-fed streams. The spring-
fed Himalayan streams are also dominated by Ephemeroptera in the
Khanda Gad (Kumar 1991) and the Gaula (Sunder 1997), while
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Figure 3 Principal Component Analysis (PCA): The ordination indicates
the characteristic taxa through graphical presentation between the taxon
(arrows) and station (filled diamond) in the Hiyunl stream. The taxa close
to the station are characteristic of that station and encircled. Acronyms:
HE-Heptageniidae, BA-Baetidae, EP-Ephemerellidae, LE- Leptophlebidae
CA-Caenidae, SP-Siphlonuridae, EC-Ecdyonuridae, HY-Hydroosychidae,
LI-Limnephilidae, GL-Glossosomatidae, LP-Leptoceridae, PH-
Philopotamidae, = BR-Brachycentridae, = PSY-Psychomyiidae, @ RH-
Rhyacophilidae, SI-Simulidae, BL- Blepharoceridae, TE-Tendipedini,
CH-Chironomidae, PY-Psychodidae, LT-Leptidae, TI-Tipulidae, PE-
Perlodidae, PR-Perlidae, CHL-Chloroperlidae, NE-Nemouridae, DR-
Dryopidae, HD-Hydrophilidae, EL-Elmidae, HA- Haliplidae, PS-
Psephenidae, DY-Dytiscidae, SA-Sialidae, CO-Corixidae, NA-
Naucoridae, GE-Gerridae, VE-Vellidae, NP-Nepidae, NO-Notonectidae,
BE-Belostomatidae, AGN-Agrionidae, GO-Gomphdae, CE-Coenagridae,
CHP-Chlorocyphidae, AG-Agridae, LD- Lipidoptera, MO-Mollusca

Trichoptera was the abundant taxon in the headwater zone of
Vindhyan (Central Highlands) river Paisuni (Mishra and Nautiyal 2011).
Contrarily, Ward (1944) stated that Ephemeroptera proceed Trichoptera in
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alpine glacier fed stream (E, P, T) dominated drifts in early spring and
autumn, while Diptera in summer. This is in striking contrast to the
present situation where stream of high altitude in the Hiyunl stream are
dominated by Trichoptera. The continuum concept models (Vannote et al.
1980) may be used to predict the spatial distribution patterns of benthic
macroinvertebrate. The characteristic benthic macroinvertebrate taxa
varied at station. Simulidae was characteristic taxa at Slwhile
Siphlonuridae, Chironomidae and Agrionidae were characteristics to the
S2. The taxa Hydroosychiidae, Glossosomatidae, Leptoceridae,
Rhyacophilidae, Tendipedini, Tipulidae, Perlodidae, Dryopidae,
Dytiscidae and Notonectidae were characteristic at S3, S4 and S5.

The variation in the characteristic taxa at S1 and S2 was attributed
to differences in landuse type at S1 (Oak forest) and S2 (Oak-Pine forest).
However, PCA indicated similar characteristic taxa at S3, S4 and S5
because of similar landuse type (Agriculture —-Human Activities) at S3 and
S4, while at S5 mixed forest landuse is found. Agriculture is both
extensive and intensive in this lower stretch of the stream and
anthropogenic influences hence become prominent factor because of
fertilizer and other inputs. Functionally, the gathering and filtering
collectors prevailed in the Hiyunl stream attributed to presence of fine
particulate organic natter (FPOM) from agricultural land and habitation as
also witnessed in case of other Indian Himalayans rivers (Nautiyal et. al.
2015) and central Indian river (Nautiyal and Mishra 2012; Mishra and
Nautiyal 2013b). Vannote et al. (1980) suggested that the longitudinal or
continuum models predict that invertebrate assemblages will change along
the length of rivers as evident in the present study.

Conclusion

The present study indicated that the mean density of benthic
macroinvertebrate increased along the river (except S4). The taxonomic
composition and function of invertebrate fauna varied along the river
length indicated the impact of landuse and physico-chemical variables of
the Hiyunl stream. However, at some stations taxonomic composition
were observed to be similar with other station. Thus, the present study
indicated the variations in the taxa spatially along the river.
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Abstract

The fish samples were collected at random during the months of July
2013 to June 2014 from the Yamuna river at Prayagraj, India. Fishes
measured from 12.5 to 65.5 cm (total length) were grouped into 0+ to
10+ age groups. The maximum growth rate was recorded in 1+ age
group (18.96 cm) and minimum in 8+age group (2.72 cm).The age
groups 2+ to10+ showed that the growth rate as 7.16 cm, 4.71 cm, 6.47
cm, 4.11cm, 4.4 cm, 5.24 cm, 6.33cm and 5.4 cm, respectively. The
male was dominant in 0+, 1+, 2+ and 4+ age groups while female was
dominant in 3+, 5+, 6+ 7+and 8+ age groups. The bell shaped age
pyramid was recorded that revealed the abundance of 3+ age group of
L. calbasu in the river Yamuna. The collected data indicate that the
stock of Labeo calbasu may decline in the river Yamuna in coming
future.

Keywords: Labeo calbasu, Yamuna river, population structure, age
pyramid, growth rate.

Introduction

Understanding the population structure of Labeo calbasu can
provide important information for fish stock and essential aspect to
manage their fishery. L. calbasu is an economically important fish species
in the Yamuna river, India (Singh et al. 1998; Imran et al. 2014; Mayank
and Dwivedi 2015). It is very common in the commercial catch of the
rivers Narmada, Godavari, Ganga, Yamuna (Chondar 1999; Tripathi et al.
2017), Ghaghara river (Rizvi et al. 2010) and rivers of Vindhyan region
(Dwivedi and Nautiyal 2010). It is a large size species with higher
consumer preference in Indian-subcontinent (Imran et al. 2015). It is a
predominantly herbivorous, illiophage fish that feeds on dead and
decaying matter at the bottom so it acts as scavenger and improves the
sanitation of rivers, reservoirs, lakes and ponds. It is suitable for composite
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fish culture with other carp species such as Catla catla, Labeo rohita,
Cirrhinus mrigala and Cyprinus carpio (Mohanta et al. 2008; Dwivedi et
al. 2018a, b). Its fecundity ranged between 193,000 and 238,000 (Talwar
and Jhingran1991; Alam et al. 2000).

Investigation on age and growth of fish is of prime importance in
management and forecast of their fisheries (Khan and Khan 2009, Mayank
et al. 2018). Age and growth of L. calbasu studied by Rao and Rao (1972)
Narejo et al. (2009), Dwivedi and Nautiyal (2010). Population structure,
age pyramid and growth rate studies are therefore essential in assessing
population characteristics that can impact the productivity of fish
population or fishery, including life history traits such as age and size of
sexual maturity. But nothing is known about L. calbasu of the Yamuna
river at Allahabad, India. This study will help in formulation of the fishery
management policies of L. calbasu from the Yamuna river, India.

Methods and materials

Total 288 specimens of L. calbasu were sampled monthly from the
Sadiapur fish market during July 2013 to June 2014 in the Yamuna river at
Prayagraj. Total length (in mm) of fish was measured from tip of the snout
to the largest rays of caudal fin. The key scales were removed from the
row above (fourth and fifth) lateral line below dorsal fin region. After
proper cleaning of the scales (in 5% KOH solution to remove adhering-
tissues), the counting of growth rings was performed according to Bagenal
and Tesch (1978) and Dwivedi and Mayank (2013). The number of fish of
each age group were recorded and converted into percentage to obtain
population structure. The age pyramid was prepared by Odum (1971).

Results

The largest size of fish was recorded as 65.5 cm (total length)
which showed the healthy stock of Labeo calbasu in the Yamuna river,
India. In present research, 147 male samples were collected out of 288
samples. Its constituted 51.04% of male and remaining was female. The
0+ to 10+age groups were found in case of female stock while 0+ to 8+
age groups were recorded in male case. The male and female was
dominant with 32.65 % and 35.46 %, respectively in 3+age group. The
male was dominant over female in 0+, 1+, 2+ and 4+ age groups with 4.76
%, 14.96 %, 20.41 % and 14.28 % of total samples. While female was
dominant in 3+, 5+, 6+ 7+and 8+ age groups with contribution of 35.46
%, 7.09 %, 4.96%, 3.54 % and 1.42 %, respectively. 9+ and 10+
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Figure 1 Scales between two slides to avoid curling age group was
contributed 0.71% (each age group) of the female stock. According to data
females survive more compare to male.

Age groups

-40 -30 -20 -10 0 10 20 30 40
Percentage

Figure 2 Age pyramid of L. calbasu from Yamuna at Allahabad
recorded as 20.49%. The 0+, 5+, 6+, 7+ and 8+ age groups were
constituted 4.17

A Dell-shaped age pyramid was observed which represents the nearly
equal population of pre-reproductive (small sized fish) and reproductive
age group of L. calbasu in river Yamuna. This type of pyramid is the
characteristic of stable populations.3+ age group shared maximum 34.03%
of total samples. The age groups 1+, 2+, and 4+were constituted 12.85%,
19.79% and 13.54%, respectively. The share abruptly increased between
2+ to 3+ with 14.24%. The percentage abruptly declined between 3+ to
4+ age groups as difference was %, 6.25 %, 4.51 %, 3.12 % and 1.04%,
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respectively. The minimum percentage 0.35% (each) was contributed by
9+ and 10+ age groups. Age pyramid revealed the abundance of 3+ age
group of L. calbasu in the river Yamuna. This fish was over exploited in
the past which resulted in less recruitment. This may be the reason behind
the minimum contribution of small sized fish.

The cycloid scales of L. calbasu are roughly oval in shape with a
distinct focus/nucleus. The mean length of fishes were recorded as 18.96
cm in 1+ age group, 26.12cm in 2+ age groups, 30.83cm in 3+ age groups,
37.3cmin 4+ age groups, 41.41cmin 5+ age groups, 45.81 cm in 6+ age
groups, 51.05 cm in 7+ age groups, 53.77cmin 8+ age groups, 60.1 cm in
9+ age groups and 65.5cmin 10+ age groups, respectively. The maximum
growth rate was recorded in 1+ age group (18.96 cm) and minimum in
8+age group (2.72 cm). The growth rate/increment of 2+, 3+, 4+, 5+, 6+,
7+, 9+ and 10+ age groups was recorded as7.16 cm, 4.71 cm, 6.47 cm,
4.11cm, 4.4 cm, 5.24 cm, 6.33cm and 5.4 cm, respectively. The growth of
this fish was greatly affected by some other exotic fishes such as common
carp (Cyprinus carpio) and Nile tilapia (Oreochromis niloticus) in the
Yamuna river at Prayagraj. The breeding season of Common carp and Nile
tilapia recorded twice or sometime thrice in a year so their population
grows rapidly. These exotic fishes are bottom feeder in feeding habit so
the competition among them for food and breeding ground increases
which may affects the growth rate of this species.

Discussion

In the present study, 0+ to 10+ age groups were recorded for L.
calbasu. The 1+ to 7+ age group was recorded by Rao and Rao (1972),
Dwivedi et al. (2007) and Natarajan (1971) from the Godavari river,
Ghaghara river and from Bhabanisagar reservoir while Narejo et al (2009)
reported only 0+ to 5+ years of L. calbasu from Keenjhar lake (District:
Thatta), Sindh, Pakistan. Rizvi et al. (2012) reported the L. calbasu of
7.5+ years. In the present study appearance of 10+ age group indicate the
survival of this species in Yamuna river is good.

The 3+ age group shared maximum 34.03% of total samples in
present study. Similar finding was reported by Bhatia and Dua (2004) in
case of L. calbasu of Harike wetland, Punjab, India while Rao and Rao
(1972) and Dwivedi et al. (2009) reported that 2+ age group was
dominated from the Godavari river and Ghaghara river respectively. In
present study abundance of mature samples and lack of small sized fish
indicate the decline of this species in coming days.

Large water bodies have more favorable environmental conditions
for fish growth, such as abundance of energy-rich food and a more stable
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environment (Ishikawa et al. 2013; Mayank et al. 2018). The present study
showed bell shape age pyramid which indicated the population is in stable
condition with slow growing phenomenon.
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Abstract:

Study was undertaken during the period of October 2015 to September
2016 from the Paisuni river, Bundelkhand region, India. Invasive
potential of Cyprinus carpio (Common carp) was measured through the
size structure, age composition and growth increments from the Paisuni
river at Bundelkhand region. The total length of fishes varied from 108
to 749 mm in 0+ to 11+ age groups. The mean lengths according to
scale reading at ages from 0+ to 11+ years were recorded to be 139,
207, 345, 437, 515, 583, 635, 679, 708, 731, 741 and 749 mm,
respectively. The maximum growth increment was recorded in
1%yearwith 207 mm and minimum in the 11" year with 08 mm of the
life cycle. The maximum exploitation percentage was recorded in 301-
400 mm with 26.75% and minimum was recorded in 701-800 mm with
2.88%. Their size structure, age composition and growth increments
indicated that the C. carpio are powerfully invaded and very well stable
from the Paisuni river. Their stock and density (example landing) from
the Paisuni river are helping to fishermen community for their
livelihood and malnutrition as well as poor men malnutrition.

Key words: Cyprinus carpio, invader potential, age and growth,
Mahseer, food.

Introduction

Cyprinus carpio (Common carp) is reformed to their own set of
local ecological and climatic conditions for the Paisuni river and the
Ganga river basin, India (Tiwari et al. 2016; Dwivedi et al. 2016a; Tripathi
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et al. 2017a). It is exotic fish species for the India. The quantity of the fish
caught in many of the world’s rivers is declining and species assemblages
are being modified with the disappearance of some native species and the
established of exotics (Welcomme 2006; Weber et al. 2010; Toussaint et
al. 2016). Many freshwater ecosystems suffer from dense stock of
Common carp (Arlinghaus and Mehner 2003). Consequently, ecological
conditions and their connectivity to organisms may play a big role in
generating growth outcome of non-native species in the natural
environments (France and Duffy 2006; Gozlan et al. 2010; Vilizzi et al.
2015; Savini et al. 2010). Invasion of the organism is the indicator of
ecological changes and alteration of habitats (Toussaint et al. 2016;
Laverty et al. 2017; James et al. 2018).

Riverine fisheries play a significant role in the livelihoods of the
fishermen communities (Almeida et al. 2003; Rizvi et al. 2010; Vass et al.
2010; Dwivedi et al. 2014; Imran et al. 2015) and other persons which are
involved in fishery activities (Pathak et al. 2011; Dwivedi and Mayank
2017).The fishery resource operation is the chief and economic activities
at regional level and globally (Laverty et al. 2017; Tripathi et al. 2017b;
Dwivedi et al. 2018a, b; Mayank et al. 2018). Fishes are the top consumers
in aquatic ecosystems and their size, age and growth can be used as an
indicator of resource use efficiency and invasive potential of fishes within
the ecosystems.

Material and Methods

Study was undertaken during the period of October 2015to
September 2016 in the Paisuni river at Bundelkhand region, India. The
Paisuni river is a perennial river. It arises at 275 m above sea level (m asl)
in the Kaimur hills of Vindhyan range and flows ca. 100 km north across
the Bundelkhand Plateau to meet the Yamuna river at 80 m asl. The stony
substrate occurred from upper and middle stretch while silt clay-sand at
lower stretch (Nautiyal et al. 2004). Water levels are found lowest during
May-June and highest during July to September, when a 3-5 meter rise in
water level forms a broad channel of the River. For the purpose of
collection of data on fish size and scale (for age determination) from
Karwi wholesale fish market was preferred. Karwi fish market is just by
the right side of the Paisuni river and major part of fish catch from the
lower stretch of the river is brought to this market for selling.

Fishing was conducted by local fishermen with the help of using
drag net, gillnet, cast net, scoop net and hook and line. Total length (TL)
of fishes was measured from tip of the snout to the largest fin rays of
caudal fin. Collected data were classified at 100 mm intervals for
estimation of size group and exploitation frequency of fishes. The number
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of samples calculated according to size group and converted into
percentage. Near about twenty samples were collected per month while
243 samples were collected for the present study. The scale method has
been used in the present investigations, as scales reflect faithfully changes
in rate of growth and other valuable life history information. The key
scales were removed from the row above lateral line below dorsal fin
region (Bagenal and Tesch 1978; Mayank et al. 2015). The scales were
cleaned in5% KOH solution to remove adhering- tissues and finally
washed in distilled water. The scales were then pressed while drying in
order to avoid their curling. The growths of fishes were measured
individually in mm. The all measured fishes were arranged according to
age wise and calculated mean length for those age groups. The mean
length of individual age groups represented that growth.

Results

The size composition (total length) and age composition of C.
carpio varied from 108 to 749 mm and O+ to 11+, respectively from the
Paisuni river, India. The mean lengths according to scale reading at ages
from 0+ to 11+ years were recorded to be 139, 207, 345, 437, 515, 583,
635, 679, 708, 731, 741 and 749 mm, respectively. The maximum growth
increment was recorded in 1+ Year (207 mm) and minimum in the 11+
year (08 mm) of the life cycle (Table 1). The fish growth increment was
observed to be 138 mm, 92 mm, 78 mm, 68 mm, 52 mm, 44 mm, 29 mm,
23 mm and 10 mm in age of 2+, 3+, 4+, 5+, 6+, 7+, 8+, 9+ and 10+,
respectively.

The maximum exploitation of fishes was recorded in 301-400 mm
with 26.75% and minimum was recorded in 701-800 mm with 2.88%. The
301 to 400 mm size of fishes most attracted to the fishers for harvesting.
This size group of fishes was also easily harvested by middle class
fishermen community with three or four persons and medium size of nets
(example low cost). The size groups 101-200 mm, 201-300 mm, 401-500
mm, 501-600 mm and 601-700 mm were exploited with 10.70%, 19.34%,
21.81%, 11.93% and 6.58%, respectively (Figure 1). The exploitation of
fishes was significantly differentiated by season to season. The largest size
of fishes (e.g., individual species) is often considered as a key measure of
resource use efficiency. The largest size of C. carpio is not distributed
equally in the whole stretch of the Paisuni river. The large size of fishes
was encountered only in the lower stretch of the Paisuni river.
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Table 1 Age and growth of Cyprinus carpio from the Paisuni river,
Bundelkhand

S. No. Age groups | Size Classes | Mean Growth
(mm) length increments
(mm) (mm)

1 0+ 108-179 139
2 1+ 168-281 207 207
3 2+ 262-384 345 138
4 3+ 365-478 437 92
5 4+ 462-559 515 78
6 5+ 539-647 583 68
7 6+ 635-687 635 52
8 7+ 671-698 679 44
9 8+ 686-719 708 29
10 9+ 708-741 731 23
11 10+ 738-747 741 10
12 11+ 749 749 08
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Figure 1 Size composition and exploitation of Cyprinus carpio from the
Paisuni river, Bundelkhand
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The size ranges of fishes indicated that those fishes which had
been using resources efficiently are attaining more growth rate compared
to other fishes in same age group. The size range data also indicated that
the ecosystem functioning are also responsible to individual fish growth in
same habitat.

Discussion

The courses of organic material in the food webs were estimated
very high from the Paisuni river due to agricultural activities, forest
behavior, anthropogenic pollution and pilgrim activities. Although food
web is assumed to supply a quantitative structure to link invaded
prospective and resource use efficiency of the ecosystem (Pathak et al.
2015, Mayank and Dwivedi 2017; Rooney and McCann 2012). If invaded
fish species have a large body size, which is modifying the overall tropic
structure of recipient communities (Thompson et al. 2012; Cucherousset et
al. 2012; Dickey et al. 2018). Medium size fish species have more
potential for resource use efficiency compared to the larger size fish
species. Fish body size is given strong relationships between oxygen
consumption and body size. Larger sized fishes consume more oxygen per
unit time. Cyprinus carpio have very high potential for fish faunal
homogenization of the Ganga river basin, India (Dwivedi et al. 2016b,
2017). C. carpio has food security and livelihood in the Indian sub-
continents (Mayank and Dwivedi 2015). The size compositions of fishes
in riverine ecosystem have been declined especially for commercially
important fishes (Tripathi et al. 2017a). After invasion of C. carpio in the
Paisuni river, Tor mahsees, Tor tor stock dramatically declined due to
food and space crisis. These fishes are modifying the food web in the
Paisuni river.

Karatas et al. (2007) length in different age groups of C. carpio
was 18.1, 22.01, 28.7, 33.5, 35.2 and 36.67 cm in a life span of 1-7 years,
respectively in the Almus Dam lake in Turkey. According to Vilizzi and
Walker (1999) fish attained mean length 20.7, 29.2, 43.6, 44.8, 50.0,51.6,
56.6, 60.6, 62.8, 64.3, 64.4 and 68.6 cm at the end of 1, 2, 3,4, 5, 6, 7, 8,
9, 10, 11 and 15 years, respectively in the river Murray, Australia. The C.
carpio attained an average length of 19.0, 26.7, 37.5, 41.1, 45.5, 49.6,
54.9, 59.5, 63.1, 66.2, 70.9 and 76.2 cm, respectively at the end of 1+ to
12+ years of the life. The maximum growth was observed in 1+ year (19.0
cm) and minimum in the 10+ year (3.1 cm) of the life span from the
Ganga river at Allahabad, India (Dwivedi and Mayank 2013). The
differences in mean length attained in the same period in different regions
may be due to variations in the climatic and ecological conditions of the
regions (Zambrano et al. 2006; Tempero et al. 2006). Fishing pressure and
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fishing style (example degree) are mostly responsible for decreasing of
age, size of fishes and recruitment (example damage breeding ground) in
lotic ecosystems (Dwivedi et al. 2016b).

It may be concluded that the resource use efficiency and invasive
potential of C. carpio is most strongly from the Paisuni river at
Bundelkhand region, India. Data also indicated that the C. carpio stock in
near future would be increased (e.g. by size and age) from the Paisuni
river at Bundelkhand region. Mahseer (Tor tor) stock from the Paisuni
river in near future would totally be distorted by non-native fishes. The
food web of the Paisuni river supported to herbivorous fishes as like
Oreochromis niloticus and C. carpio. These fishes dominated in the
landing of the Paisuni river. Differences in growth rate may be observed
when same species inhabit different rivers of same ecoregion (Tahseen et
al. 2015; Vilizzi et al. 2015).
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Abstract: Enriched Orgosa is an Bioorganic fertilizer prepared with of
Neem (Azadirachta indica) and Karanj (Pongamia pinnata), fortified
with trichoderma & mycorrhizal spores along with biomimetic silver
nanoparticles as bio stimulators. On application, Enriched Orgosa
limits the leaching loss of chemical fertilizers, thus enhance their
bioavailability coupled with higher Nitrogen content in the soil (NFE).
Apart from this, it also shows pesticidal, anti-nematodal, pH mordant
and soil binding activities in the agriculture fields. The surface
functionalized Urea/DAP/CAN particles (with Enriched Orgosa)
enhance flowability, minimize the moisture pickup, stabilize the
surface, enhance appearance and modify nutrient release
characteristics. The anti-oxidant property in bioorganic Enriched
Orgosa helps to keep longer shelf life period of the products.
Application of Bioorganic Enriched Orgosa ranges from agro covering
use: diverse food crops, cash crops, vegetables, horticultural crops,
plantation, lawns to forestry produce etc. Field trial on sugarcane,
Arhar, Potato, Mustard evident from the results that application of 2%
Enriched Orgosa with 50 kg bag of nitrogenous fertilizer led to
increased yield in crops from 3.94%, 8.98%, 21.33%, and 18.78 %,
respectively with reduced input of fertilizer. Bioorganic Enriched
Orgosa promotes economic farming and supports farmers by various
means like increasing in production, quality of product, increasing
keeping quality.

Keywords: Enriched Enriched Orgosa, bioorganic
fertilizers, NFE, Pongamia pinnataand Azadirachta indica

Introduction

Bio-Organic fertilizer is the fermented materials organic matter
with addition of other functional beneficial microorganism of your choice.
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Organic Matter which help in retaining nutrients ensures efficient uptake
of nutrients by the plant. Extensive chemical fertilizers input in farming
guarantees high yields (Sultan 2014,)but also causes various
environmental problems (Gupta 2010)Being single chemical entity,
chemical pesticides have resulted in increased resistance in pests
(Kumawat 2014). Besides this, volatilization of chemical fertilizers like
Urea can increases with increase in soil temperatures (above 65°F),
humidity (above 60%) and pH (>7.0) ( Lemus 2011). Thus environmental
conditions have major impact on productivity of crops associated with
application of chemical fertilizers. Bioorganic farming will overcome
these problems upto a certain extent. Bioorganic farming includes creation
of diversified, balanced farm ecosystem that will help to restore and
harmonize the vital life forces of the farm and to enhance the nutrition,
quality and flavor of the food being raised (TFYP 2001) and food quality
(Diver 1999). Enriched Orgosa bio-organic Fertilizers contain various
types of organic matter and functional microorganisms to help soil nutrient
retention, restore soil biodiversity and reduce chemical fertilizer usage by
unlocking soil minerals. Being organic in nature, they form the bulk base
of the fertilizer to hold the nutrients together, preventing leaching, as they
are released slowly into the soil. Application of green manures in the soil
is not only beneficial to disease management but also improving plant
growth and productivity ( Pakeerathan 2009, Lemus 2011), Nitrogen loss
could be reduced when coats are applied to fertilizers, (when optimum
field conditions are not available, Lemus 2011).

Gnanavelrajah (2011) studied the effect of blending Urea with
organic materials possessing antimicrobial property on nitrification and
ammonia volatilization in a tropical soil (Gnanavelrajah). Keeping view of
the above mentioned considerations, we device a biomimetic input called
Enriched Orgosa to cater the some foremost obstructions faced by
agriculture practitioners/farmers in today’s scenario. Azadirachtaindica
(Neem) and Pongamiapinnata (Karanj) are the major green inputs of
Enriched Orgosa (Kumar 2015). The Neem tree is indigenous to India .
Neem comprises of 40 different active compounds called Liminoids or
Tetranortriperpernoids, known for preventing the insects from feeding,
breeding or metamorphosing by hormonal disruptions as a result also
prevents from development of resistance in future generations
(Sanguanpong and Schmutterer, 1991).

Triterpenes present in Neem extracts has bacteriostatic properties
that result in retardation of Nitrosomonas activity responsible for
Nitrification thus ensuring slow & targeted supply of Nitrogen to the
plants. The Karanj cake contains Nitrogen, Phosphorous (as P205), and
Potassium (as K20) in 5.1, 1.1 and 1.3 percent respectively and has been
reported as useful Organic manure for crops like Sugarcane, Paddy,
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Coffee and Oranges . However, Karanj oil is widely used as natural
insecticide and is effective against a wide range of pests. In addition,
added nano particles together with mycorrhizal and trichoderma spores
aids further nutrient uptake efficiency (accelerates chelation process and
active state mobilization frequency; increase the apparent solubility of
poorly soluble active ingredients; and protects active ingredients against
premature degradation etc.). Currently India ranks 33" in terms of total
land under organic cultivation and 88th in terms of the ratio of agricultural
land under organic crops to total farming area. Organic farms although
yield on an average 10-15% less than conventional farms, the lower yields
are balanced by lower input costs and higher margins (Pandey 2011).

Materials & Methods

Quality control parameters were standardized in order to test the
efficacy of Enriched Orgosa ( Kumar 2015) Enriched Orgosa can be
applied as basal application, top dressing, plough sole placement, localized
placement, and pellet application etc. Application rates were standardized
as per the outcomes of extensive field trials ( Kumar 2015) on Sugar
cane,potato, Arhar, Mustard. 50 kg/hectare minimum basal dose of
Enriched Orgosa can be used for exclusive bioorganic farming.

Table 1: Major crops currently cultivated under BioOrganic farming
methods in India

Cereals Wheat,paddy,jowar, bajra, maize

Pulses Pigeonpea, Chikpea, Green
gram,Blackgram,Chana

Oil seeds Groundnut, castor,mustard,sesame

Commodities Cotton,Sugarcane,

Spices Ginger, Turmeric, Chillies, Cumin plantation
Crops, Tea, Cofee,Cardamom.

Fruits Banana, Sapota,Custard apple and papaya.

Vegetables Tomato,Brinjal,Cucurbits,ColeCrops,Leafy
Vegetables.

Results

Performance of sugarcane, potato, mustard and arhar
(Cajanuscajan) in the presence of Enriched Orgosa was tested. It was
evident from the results that application of 2% Enriched Orgosa with 50
kg bag of nitrogenous fertilizer led to increased yield in crops from 3.94%,
8.98%, 21.33%, and 18.78 %, respectively with reduced input of fertilizer.
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Enriched Orgosa also led to significant control over pests and insects and
imparted economic benefit to farmers. Based on the results provided
above table, bioorganic Enriched Orgosa can be recommended for large
scale popularization among the farming community

Table 2: Effect of enriched Orgosa on crops

S.No. | Crop Control with Yield (g/ha) | Yield % increase
recommended with 50% increase over control
fertilizer dose urea+2% over control
(Yield g/ha) enriched (a/ha)

Orgosa

1 Sugarcane | 782 813 31 3.94

2 Potato 245 267 22 8.98

3 Arhar 22.5 27.3 4.8 21.33

4 Mustard 16.5 19.6 3.1 18.78

Effect of enriched margosa on sugarcane, potato, arhar and mustard

900 A

200 - M 1 Sugarcane
700 - m 2 Potato
600 - 3 Arhar

500 - M 4 Mustard

400 -
300 A
200 A

100 A

Control with Yield (g/ha) with Yield increase %% increase over
recommended 50% urea+2% over control control
fertilizer dose enriched (a/ha)

(Yield g/ha) margosa

Fig 1: Combine effect of enriched Orgosa on crops.

Discussion

Dominance of Chemical fertilizers in Agriculture cannot be
neglected. However, Chemical fertilizer can increase crop productivity,
but consequential environmental hazards should also take into
consideration with deep sense of seriousness. Along with this, requirement
should b to understand the circumference of the Chemical fertilizers
inputs, infield and outfield. Chemical fertilizer ensures higher
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productivity, but their day-by-day overuse will be responsible for various
kinds of environmental hazards. Therefore, there is a need to understand
the threshold level and productivity saturation limit of these Chemical
Fertilizers. Leaching loss coupled with less nutrient availability could be
one of the most probable reasons behind overuse of Chemical Fertilizers.
Enriched Orgosa is effective against such type of losses. Enriched Orgosa
is an ideal candidate for alkaline, acidic soil and submerged conditions
when applied with chemical fertilizers due to its natural pH mordant
activities. Bioorganic Enriched Orgosa enhances the overall appearance,
farming texture and quality of produce and gives higher 'Returns on
Investment' when induced with Urea/NPK/DAP/CAN by enhancing
flowability, minimizing moisturization and stabilizing the surface while
improving compatibility in end uses. With multidimensional benefits it is
a highly economical proposition for the farming community at large.

Conclusion

Bioorganic is a ‘process claim’ rather than a ‘product claim
Processing in order to promote biological pesticides in readily usable form
is one of the ways of popularizing it. Health conscious Indian citizens
have created a demand of an Organic food. Bioorganic Enriched Orgosa is
an effort in the same line to encourage Organic farming through
sustainable routes. It is very much effective to prevent fertilizer losses
(Nitrogen or others) due to leaching, volatilization and denitrification.
Coupled with Organic agriculture based practices together with various
bionic/ biological agents, there is a need to think sustainably. Organic
agriculture era is presently in its beginning phase, therefore to potentially
strengthen this, we need to think sustainably, till the time promotes
techniques and methodologies that can limit the overuse of Chemical
fertilizers
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Abstract

Aguatic cyanobacteria and green algae are known for their highly
variable and extensive blooms that occur in freshwater and marine
environment. The use of microalgae cells is considered as an effective
approach  for CO, fixation and consequently  causing
possible mitigation of global warming. The microalgae were treated
with 4 different concentrations i.e. 0.42, 0.56, 0.72, 1.12 M of Ethyl
Methane Sulphonate (EMS) to test that how the mutation affects the
synthetic algal communities. All cultures were considered for studying
their growth, dried biomass, carbohydrate and CO, sequestering
efficiency. Indeed, in chemically mutated consortia, the maximum
specific growth rate, dried biomass, carbohydrate production and
carbonic anhydrase activity were found to be altered when compared
with wild type species. This study showed that how the mutagen EMS
can affect the algal community and its functioning.

Key words: Microalgae consortia, Chemical mutagenesis, EMS,
Photosynthetic acclimation

Introduction

Cyanobacteria and green algae are mostly aquatic
and photosynthetic organisms distributed in fresh as well as in saline water
(Zimmerman and Cardinale 2014). Because cyanobacteria are Gram
negative bacteria, they are quite small and usually unicellular, though;
there are some strains that grow in colonies which are large enough to
look like green algae (Bose et al. 2011). They have the distinction of being
the oldest known fossils, more than 3.5 billion years old. In fact, they are
one of the largest and most important groups of bacteria on Earth (Renuka
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et al. 2013). They have no nucleus, DNA without histone protein and Chla
encloses in the photosynthetic membranes.

In fact, blue-green algae are more similar to bacteria and their
biochemical and structural characteristics. They are oxygen evolving
prokaryotes, and play significant role in global carbon cycle for
sequestration of CO; during photosynthesis (Power and Cardinale 2009;
Gross et al. 2014). Thus, they enhanced the accumulation of primary
products such as lipid rich biomass that are considered as biofuel agents.
Microalgae being fast growing accumulate more lipid and carbohydrates
in their biomass, and they reach high densities by absorbing solar energy
(Patel et al. 2016). The production of large quantities of carbohydrates and
lipid rich biomass is highly important for the microalgae biofuels. The
ever increasing demand of fuels lead to increase in their prices, instability
of fuels, ultimately increase the level of greenhouse gases in the
environment (Godwin et al. 2017; Cardinale et al. 2007). All these factors
are responsible for increasing our interest towards the sustainable
approach of microalgae consortia primary production (Mahapatra et al.
2014; Hena et al. 2015; Londt and Zeelie 2013; Chinnasamy et al. 2010;
Viswanathan et al. 2011; Lima et al. 2004).

The CO; conversion into biomass is high only under conditions
where the CO, mass loading rate is low. At a high CO, mass loading rate,
the formation of volatile organic compounds is the main CO,
biotransformation route (Berg et al. 2009). So, there is need of rapid
growth of microalgae and more production of biomass but conventional
methods are ineffective. There is genetic manipulation applied by EMS
mutagen to mutate microalgae for more production of sustainable biomass.

Material and methods
Microalgae consortia development

The microalgae sp. namely Spirulinaplatensis, Synechocystis
PCC6803, Anabaena cylindrica, Scenedesmus dimorphus, Chlorella sp.,
were treated with 4 different concentrations i.e. 0.42, 0.56, 0.72, 1.12 M of
Ethyl Methane Sulphonate (EMS) to test that how the mutation affects the
synthetic  algal communities.  Microalgae  consortia  (MC)1
(Spirulinaplatensis, Synechocystis PCC6803, Anabaena cylindrica MC2
(Scenedesmus dimorphus, Chlorella sp. MC3 (Spirulinaplatensis,
Synechocystis PCC6803, Anabaena cylindrica, Scenedesmus dimorphus,
Chlorella sp) (Narwani et al., 2017).All cultures were obtained from
National Phytron Facility Centre, IARI, Pusa, New Delhi, India.

Culture conditions
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The different consortia were initially cultivated in 500 mL of steam
sterilized BG11+ medium. The culture was adjusted to 7.8 and cultures
were incubated at 27+1 °C temperatures and illuminated with an irradiance
of 46.25 pmole m™ s photons under the regime of 18:06 light-dark period
in 500 mL Erlenmeyer flasks with initial cell density of 1.62x10” cells
mL™. All the experiments were carried out in triplicates (n=3) (Patel et al.,
2013).

Growth attributes and kinetics

Microalgae cell density was determined using the
spectrophotometric methods and cell counting by haemocytometer. One
unit OD at 750 nm wavelengths was considered equal to 9.58x10° cells
mL™ for different consortia. The method standardized by (Li et al. 2010a).

Biomass determination; dry weight (mg/mL)

To determine dry weight, around 25 mL of microalgae suspension
was centrifuged in a pre-weighed tube say A at 12000 rpm for 8-10
minutes, by (Ono et al., 1999). Mutagenic strain were developed by using
EMS i.e. 5 ml of culture OD at 750 nm containing 10%cells was taken in
falcon tubes was estimated by (Patel et al., 2016). The Chlorophyll
estimation was performed by from initial stationary phase, 1 mL of algal
suspension was taken for the estimation of chlorophyll by standard method
(Rippaka et al. 1949). The estimation of carotenoid was calculated by
(Jensen 1978). The phycocyanin estimation was also done for both treated
and non-treated microalgae at 620 nm by (Bennet and Bogoras 1973). The
100puL supernatant from each eppendorf tube was used for the estimation
and determination of total carbohydrate contents (Loewus 1952). The 100
ML supernatant from each was used for the evaluation of total protein
content (Lowry et al. 1951).

Protein extraction and total cell protein profiling

The total cell protein was isolated from WT and mutant strains
using the extraction buffer having composition: 0.1M trisHCI (pH 8.0),
0.01 M MgCl,, 18% wi/v sucrose, 40 mMp- mercaptoethanol, 2% (w/v)
SDS, 5mM ethylene diamine tetra-acetic acid (EDTA), 0.1mM
phenylmethanesulphonate fluoride (PMSF). The cultures from late
exponential phase were harvested and crushed in liquid nitrogen, added
500-1000 pL extraction buffer in each, incubated at R.T. for 20 minutes,
centrifuged at 4°C at 8000 rpm for 5 min, collected the supernatant for
analysis. The 35 pg protein from each mutant was used for performing the
sodium dodecyl sulphate- polyacrylamide gel electrophoresis (SDS-
PAGE) with slight modifications as described by Laemmili.
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Quantification of lipid accumulated in microalgae and mutant species

The methods used for extraction of lipid were also given by Bligh
and Dyer (1959). For carbon analysis a weighed amount (20-50 mg) of
the dried biomass was treated with 5 ml of 0.4 N potassium dichromate
solution (K2Cr,0y7) followed by addition of 10 ml of concentrated sulfuric
acid by modified Walkley-Black titration method.

Statistical methods

Comparative analysis of growth rates, pigments, biomass,
carbohydrate and lipids data of all the mutants of microalgae monocultures
and consortia of them and all WT were performed using Graph Pad Prism
version 5.0 and involving either repeated measures of one way ANOVA
and Dunnett’s multiple comparison test or two way ANOVA and
Bonferroni posttests, as where needed. Significant differences among
comparative study were based on rejection of Null hypothesis including;
p-values (at 5% probability and 95% confidence level) and Fisher F-test in
ANOVA.

Results and Discussion
Specification of mutagen

The EMS mutagen shown as decreased up to 100% to 0% survival
rates from 0.42- 1.2 M EMS mutants viable cells density showed in Figure
1 The quantification of living cells on selection plates rates was equivalent
to mutation with nonlethal doses). Applied mutagenesis cell viability was
examined by chlorophyll fluorescence and microscopically determined
wild type with 3 mutagen dose status of cells individually microalgae and
their consortia (Figure 1).

Pigments and biochemical

The tolerated temperature in monocultures and consortia with and
without EMS treatment were analyzed by chlorophyll fluorescence and
microscopic examination of biofilm between 70% to 0% against the
course of culture viability and temperature tolerance capability rounds
with mutagenesis). Lee et al. 2014 proved that random EMS treatment
showed characteristically enhanced phenotypes with her wild type in
growth and FAME content.

In 26 days cultivation period, microalgae and their consortia
experienced fluctuating growth rate (Figure 2). Highest density occurred
on day 4 for control and in consortia, than individual’s highest yielding
monocultures i.e. Chlorella sp. and Spirulina platensis with EMS mutagen
highest density occurred on harvesting day (Figure 2).
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Regarding photosynthetic pigments Chlorophyll a also increases in
mutagen rather than wild type with gross primary productivity enhanced
as per species richness facts On the other hand dried biomass yield was
higher in wild type microalgae and their consortia (Figure 3). The above
results successfully demonstrated that consortia of wild type increased
temperature tolerance and selected mutagenesis allow fatty acid industrial
scale production. The highest density in all fourtreatment occurred in EMS
1.2 M treatment with a number of 71.7 + 7.93 x 10° cells/mL (Figure 3).

The phases in consortia of WT were less productive with 1.2 M
EMS concentration treated consortia had the highest density at mid-log
phase. This value was higher than specific growth rate of highest density
with 1.2 EMS concentrations (2.39/harvesting day) (Table 1).

Table 1 Quantification of Phycocyanin and Protein

Organism Phycocyanin (mg mL™) Protein (mg mL™)
Chlorella sp. WT 2.998 1.89000
Chlorella sp. mutant 3.018 1.921
Spirulinaplatensis WT 3.879 2.340
Spirulinaplatensis mutant 3.921 2411
Scenedesmus dimorphus WT 2.786 1.4100
Scenedesmus dimorphus mutant 2.797 1.563
Anabaena cylindrica WT 1.883 1.0030
Anabaena cylindrica mutant 1.896 1.121
Synechocystis PCC6803 WT 2.898 1.0280
Synechocystis PCC6803 mutant 2.931 1.113
Consortial WT 3.872 2.183
Consortia 1 mutant 3.868 2.174
Consortia 2 WT 3.734 2.198
Consortia 2 mutant 3.721 2.187
Consortia 3 WT 3.698 2.221
Consortia 3 mutant 3.697 2.211

When compared to control cultivation, specific growth rate in both
EMS treatments has higher value, on harvesting day in mid-log state.
While in consortia of WT, highest specific growth occurred in day
harvesting with a value of 2.21/ harvesting day. Specific growth rate in
this experiment showed similar value with the research conducted by
Doan and Obbard, 1959 reported that 0.56/day for original species
cultivation and 0.58/day for mutant species cultivation with certain EMS
concentration. Previous research stated that, cultivation experiment that
use higher concentration of EMS would produce lower density, when
compared to its original species. It is proven by this research, where
specific growth rate went lower from 0.42 to 1.5 M EMS concentration.
Highest Chlorophyll-acontent in both wild type and mutant
microalgae has been observed and their consortia are cultivated in
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presence of 1.2 M EMS mutagen. Highest carbohydrate content occurred
in wild type microalgae and their consortia cultivation thus it was
decreased in mutant shown in Figure 4(628ug mL™ in wild type consortial
on harvesting day). Highest lipid content, shown in occurred in 1.2 M
EMS cultivation mutant, inversely compared to biomass value Figure 5).
The highest biomass occurred in wild type microalgae consortia
cultivation while lipid content in 1.2 M EMS concentration was also
considerably high, but this research also discovered that high biomass
does not always resulted in high lipid content.

Table 2 Carbon content and carbon fixation rate estimation in different
wild type and mutagen microalgae strains with their developing consortia
by Walkley-Black titration

Species name Dried algal Carbon content CO, fixation rate
Biomass (g/L) (C=3.951/g)(1-T/S) s(f=x1.83)

18 day (gm./dry weight) gm./mL18/day

Synechocystis PCC6803. 1.31 0.582 3.898
Synechococystis PCC6803m 1.28 0.591 3.992
Anabaena cylindrica 1.46 0.579 3.878
Anabaena cylindricam.m. 1.42 0.585 3.871
Spirulina platensis 1.61 0.465 3.114
Spirulina platensis m. 1.53 0.521 3321
Scenedesmus dimorphus 1.41 0.53 3.549
Scenedesmus dimorphus.m. 1.32 0.52 3.543
Chlorella sp. 1.52 0.413 2.766
Chlorella sp. m. 1.48 0.438 2.821
Consortia 1 3.27 0.201 1.346
Consortia 1 m. 3.19 0.221 1.780
Consortia 2 2.42 0.303 2.029
Consortia 2 m. 2.38 0.291 2.056
Consortia 3 2.03 0.304 2.036
Consortia 3 m. 2.00 0.303 2.028

High amount of growth rate wild type microalgae consortia in
without EMS, gave more protein content compared to lipid content in the
cells. In microalgae consortia, the protein and phycocyanin yield were
quite similar their best producing monocultures Spirulina platensis. The
phycocyanin and protein vyield in highest producing strains in
monocultures Spirulina platensis were 3.921mg/mL™ and 2.411 mg/mL™*
respectively on harvesting day. The highest heterogeneous species
richness consortium 1 was producing quite less than most producing
monocultures  (3.872 mg/mLphycocyanin and 2.183mg/mL™* on
harvesting day (Tablel). Another microalgae species that has been tested
using EMS method is Chlamydmonas reinhardtii. Lee et al (2014) stated
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that after randomly mutated by EMS, that species produced more lipid
content than its original form. At exponential phase, mutant species lipid
content was twice as much as the original species. And at the stationary
phase, lipid content in mutant species did not show any significant rises.
This fact in line with this research’s result where microalgae consortia of
wild type and mutant that had been given certain amount of EMS
produced more lipid than the original species, at stationary phase. On the
other hand just reverse result in carbohydrates production; it was higher in
wild type rather than mutant. This research and the one previously
mentioned showed that a possibility where EMS could produce more lipid
content in microalgae generation that has been mutated by random
mutagenesis method and consortia of wild type for bioenergy production.

Dose response curve of Chlorella sp. Dose response curve of Spirulina platensis.
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Figure 1 Survivalist performance of cell against different dose of EMS
mutagen (a) Chlorella sp. (b) Spirulinaplatensis (c) Scenedesmus
dimorphus (d) Anabaena cylindrica (e) Synechocystis PCC 6803
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Figure 3 Biomass productions by different wild type and EMS mutagen
microalgae with their developing consortia.

Total cell protein profiling of different EMS mutants and WT microalgae
modulated progressive photosynthetic mutated proteins

To better understand the metabolism behind the mutant’s phenotype,
changes in protein expression of these mutants were analyzed. The total
cell protein profiling of mutants and WT of 5 microalgae strains revealed
an altered expression in proteins of 23, 25, 27, 29 kDa and 55 kDa
molecular weight (Figure 6). PS Il proteins; DI, D2, CP43, CP29, 9 kDa
protein and the 25 and 27 kDa polypeptides of peripheral LHC Il are
known to be phosphorylated in light. Light dependent proteolysis of DI
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protein give rise to primary degradation fragments of 23 kDa(Gilmore et
al. 1996).

Chl-a production by WT microalgae
and mutant strains
20

Synechocystis PCC6803 WT

18 EE3 Chlorella sp. mutant . K
&= Chlorella sp. WT Spirulina platensis mutant
B Scenedesmus dimorphus mutant @& Spirulina platensis WT

16 OI0 Scenedesmus dimorphus WT XN Anabaena cylindrica mutant

Synechocystis PCC6803 mutant  ZZ4| Anabaena cylindrica WT

14
12

10

Chl-a (ug mL-1)

Chl-a production by WT and mutant consortia

20

Consortia 1 WT Consortia 3 WT
&% Consortia 1 mutant Consortia 3 mutant
E=3 Consortia 2 WT

I Consortia 2 mutant

18

P N =
N} i o

Chl-a (ug mL-1)
© 5

e e e e e

4 !
2
2 ﬁ % "H
L
0 e T 4 T T T
© ° g o SRV
Days

Figure 4 Chlorophyll a quantification of different wild type and mutagen
microalgae with their developing consortia
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;
:

Figure 6 Total protein profiling (1a, b) Synechocystis PCC6803 WT and
mutant (2a, b) Spirulina platensis WT and mutant (3a, b) Scenedesmus
dimorphus WT and mutant (4a, b) Anabaena cylindrical WT and their
mutant (5a, b) Chlorella sp. WT and their mutant.

Thus based on published literature and correlating protein profiling
results, we obtained an over expressed protein product of 23 kDa, perhaps
D1 protein. Literature survey revealed that large subunit and small subunit
of RUBISCO has molecular weight of 55 kDa and 17 kDa respectively
(Campbell et al. 1998).

The over-expressed 47 kDa protein in Chlorella sp., Synechocystis
PCC 6803 and Scenedesmus dimorphus mutant than other mutants and
WT microalgae strains indicate the possibility of much efficient light
absorption, water oxidation and biosynthesis of D1 and D2 PSII proteins.
CP 47 protein is associated with three extrinsic membrane proteins of 33,
24 and 17 kDa in cyanobacteria, green algae and higher plants appear to
act as enhancers of oxygen evolution process. They are necessary for high
rate of water oxidation. Among these mutants the polypeptides of 25, 23
and 17kDa were observed. The small subunit of rubisco also has
molecular weight of 17 kDa, thus further research should be done in future
for identifying these polypeptides and probable reason behind its over-
expression in mutants (Figure 6).
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Carbon content and carbon fixation

The amount of carbon fixation was enhanced in consortia showing
that increasing carbon content increase growth, chlorophyll, biomass and
carbohydrate indicated that photosynthetic pigments have loss of
photosynthetic efficiency. The carbon content of the dried microalgae
biomass was higher in wild type microalgae consortia whilst carbon
fixation in mutant of microalgae consortia indicates mutant was better
efficient for aqueous phase co-productivity and wild type community for
sustainable productivity (Table 2). The microalgae consortia were highly
CO, tolerant than monoculture showing excellent stabilities to high
concentration of CO, and high temperature. So it was evident that the
growth and carbon fixation rate was influenced by carbon.

Conclusion

The use of EMS mutagen does affect carbohydrate and protein
content but it increased the lipid content in microalgae consortia of wild
type and mutant. The determined optimal dosages for the nonlethal
induction of point mutations for % for EMS mutagen appear to be well
suited to the generation of tolerances in different microalgae monocultures
and their consortia. At the very least, random mutagenesis methods can be
used as a first step in a combined approach with genetic modification (that
is analyzed through next-generation techniques), to determine suitable
target-genes for more focused and comprehensive methods for microalgae
consortia development.
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Abstract

Different  dielectric parameters have been investigated for
antiferroelectric induced mixture W-132A. The relaxation frequency,
dielectric strength and distribution parameter have been determined as a
function of temperature. Impedance spectroscopy of the material under
planar anchoring condition has been carried out in the frequency range
of 1 Hz to 10 MHz using Impedance Analyzer of Solartron. Two
relaxation modes are observed in SmA* and biphasic region in which
high frequency mode is related to soft mode whereas low frequency
mode is end-over-end rotation.

Keywords: Impedance spectroscopy, Antiferroelectric Liquid Crystals,
Dielectric constant, Dielectric Loss, Relaxation frequency

Introduction

The anti ferroelectric liquid crystals (AFLC) are attractive for tri-
state switching behaviour, easy DC compensation, microsecond response
hemispherical viewing angle (in plane switching geometry) gray scale
capability, wide viewing angle and no ghost effect (Castillo et al. 2004;
Quintana et al. 2004; Dabrowski et al. 2004; Lagerwall 1999; Rudquist et
al. 2002; Lagerwall et al. 2001). Around 1989-1990 the first case of
anticlinic order was identified in chiral smectic (Chandani et al. 1988). In
such materials the tilt is in the opposite direction from one layer to next.
This means that the local polarization, which appears in the chiral case,
also changes sign thiauin every successive layer. AFLCDs are still in the
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stage of development and further studies are needed for mass scale
applications.

Dielectric relaxation spectroscopy has proven to be a powerful
technique to study the dipolar ordering and molecular dynamics of
collective and non-collective molecular processes. In the paraelectric
(SmA”) phase, soft mode appears because of the fluctuation of the
amplitude of the tilt angle. The dominant Goldstone mode appears in
SmC” phase due to the fluctuation of the azimuthal angle of the director
around the helical axis in a planar aligned cell. The weaker modes of
vibration in SmC” phase cannot be observed due to huge fluctuation of
azimuthal angle. Te detail investigation of different modes in
antiferroelectric phase of this materials have already been reported
(Srivastava 2005). In this paper, the detailed dielectric investigation of
SmA*-SmC* biphasic region of multicomponent antiferroelectric liquid
crystal mixture (namely W-132A) are reported.

Materials & Methods

Complex relative dielectric permittivitiese = (=&, - je, ) of
planar aligned samples have been acquired in the frequency range of 0.1
Hz to 10 MHz by using Solartron 1260 impedance gain phase analyzer
interfaced with 1296 dielectric interface in cooling cycle. Sample cell
was placed in Instec temperature controller model HS-1 with mkl
controller. The sample cell consists of indium tin oxide (ITO) coated
glass plates having sheet resistance ~25 ohm/C]. Two plates have been
separated by mylar spacers of the thickness 10 um. Active capacitance of
the dielectric cell has been determined by using standard liquid
cyclohexane.

To analyze the measured data, the dielectric spectra has been
fitted on the generalized Cole-Cole equation [8]

N . 2 Ae), A c i .
e =g - j& =s(00)+z + - j — JAf
-1 .f a-h;) fn 2ze f
e I 0
f

(1)

where & () is relative permittivity in the high frequency limit, Ag;, f; and
h; are dielectric strength, the relaxation frequency and distribution

parameter (0<hi<1) of i"" mode respectively. The third term of Eq. (1)
represents the contribution of electrode polarization capacitance at low
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frequencies, where A; and n are fitting parameters. Accounts for

27, f "

the contribution of dc conductivity, with « and k as a fitting parameters,
usually k=1. g (=8.85 pF/m) is the free space permittivity. The measured
dielectric absorption ¢ may contain a contribution above 100 kHz due
to finite resistance of ITO coated on electrodes, inductance of leads and
capacitance. An additional imaginary term. Af" is empirically added in
Eqg. (1) to partially account for this effect, where A and m are fitting
constants. The real and imaginary parts of the second term (Cole-Cole
term) of Eq. (1) can be written as

oS Ae I+ (0 ©,)" " sin (h,n/2)] (2a)
g =
T lv(o )" 420 1,)" W sin (h,n2)
2 Ae (o 1.'i)(1 h‘)cos(h \/2) (2b)
g =
21 T+ (o t) ™ 42 0,)" " sinth ,22)

Different parameters have been estimated by fitting the experimental
curve of real (¢ ) and imaginary (¢ ) part on Eq. (1) at different

frequencies in the temperature interval from 73°C to 53.0°C, and obtained
the values of the dielectric strength Ag, relaxation frequency f.and
distribution parameters different modes in SmA* and biphasic region of
SmA* and SmC*.

Results and Discussion

W-132A is a multi component mixture was procured from R.
Dabrowski Institute of Chemistry, Military University of Technology, 00-
908, Warsaw (Poland). The mixture was synthesized by mixing two basic
multi component mixtures, namely, B-2 and K-128. The ratio of the
different individual components has been tailored to optimize the
different physical parameters.
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Table 1 Weight ratio of different components of mixtures B-2 and K-
128.

Components of B-2 Weight %
CoH1ePhPhCOOPhCOOC*H(CH3)CesH13 38.22
CsH17OPhPhCOOPhCOOC*H(CH3)C7H1s 18.52
C4H9O(CH2)30PhCOOPhPhCOOC*H(CHs)CsH13 9.27
C2H50(CH2)20PhPhCOOPhCOOC*H(CH3s)CsH13 13.99
C10H210PhCOOPhCOOC*H(CH3)CesH13 20.00
Components of K-128 Weight %
CeF13CH2CH20PhPhCOOPhCOOC*H(CH3)CesH13 12.13
CeF13CH2CH20PhCOOPhPhCOOC*H(CH3)CesHa3 11.87
CeF13CH2CH20PhCOOPhCOOC*H(CH3)CeH13 38.80
CeF13CH2CH20PhPhCOO(F)PhCOOC*H(CHs)CsH13 24.30
CgF17CH2CH20PhCOOPhCOOC*H(CH3s)CsHa13 12.90

Components of B-2 and K-128 with their weight ratio are shown in Table
1. Phase sequence for W-132A with the transition temperatures (°C) in
parenthesis in cooling cycle is as follows:

I->(85) —>SmA*—>(59) —>SmA*-SmC* biphasic region—(53)
—SmMC*—>(48) >SMCa —(< 0 °C) — Crysta

Two relaxation modes have been observed in SmA* phase and
SmA*-SmC* biphasic region. The relaxation mode observed in SmA”
has been identified as soft mode on the basis of the temperature
dependence of Ae and f..The value of relaxation frequency was found to
be strongly dependent on temperature and decreased from 100.0 kHz to
1.0 kHz with decrease in temperature.Dielectric strength of the soft mode
(Aes) increases with decrease in the temperature as shown in Figure 1.
According to Curie-Weiss law, the reciprocal of Aes should vary linearly
with the temperature. The values of Aegs have been fitted (Gouda et al.
1991) to the Eq. (3) in the temperature range of 59.7 to 69.5 °C.

eozaz(oo)c Z/oz Te (3)
[TL-l] +Kg P faT,

Cc

Ae, =
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Figure 1 Temperature dependence of dielectric strength (a¢) and inverse
of dielectric strength (a¢)* for soft mode in SmA”™ phase
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Figure 2 Temperature dependence of relaxation frequency (f ;) for soft
mode in SMA* phase

where T is Curie (paraelectric to ferroelectric transition) temperature.
£,€ 2 (0)C ?

o

q, = 2/ pitch term is arising due to the coupling between
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tilt and polarization. kq’/e (K =K, —z,2(w)u’) is temperature
equivalent energy needed to unwind the helical structure at the transition.
C and 4 are the coefficients of flexo- and piezo-electric coupling

between director gradient and polarization, and between tilt and
polarization respectively. Ks; is the bend elastic constant and , is a
critical exponent which has been incorporated to account for the
deviation from the linearity in 1/s_, if any. From fitting, the exponent

y 1s found to be 1, which means Curie-Weiss law holds. The value of T¢

in Eq. (3) was found to be 59.0 °C. DSC thermogram also shows a weak
and broad peak about this temperature. On the basis of dielectric
parameters, we believe that this temperature corresponds to transition
from pure paraelectric (SmA”") to a biphasic region of SmA” and SmC”
phases. From fitting the value of S"SKLZ)C which represents a cut-off
q,

value of dielectric strength. is 19.9, also agrees well with the
experimental value of dialectic strength at 59.0 °C Experimentally, the
value of dielectric strength at 59.0 °C is found to be 15, and that means
that at T., 1/A¢ =0.067.The temperature dependence of the soft mode
relaxation frequency in SmA” phase is shown in Figure 2. From Landau
free energy expansion, the temperature dependence of the soft mode
relaxation frequency (fs) is given by [9].

oot fa( T, )+ Ka ] (4a)
2y

The temperature dependence of rotational viscosity (. ) may be

(E, I KgT

expressed by the well-known Arrhenius equationy , = y e ", where

Ea is the activation energy. Hence Eq. (4a) can be written as

fszﬁ[a(T—Tcp Kq ] (4b)
27y e

The temperature dependence of soft mode relaxation frequency has been
fitted to Eq. (4) and activation energy of 0.77 eV is determined. The

2
value of X95 s found to be same as obtained from Eqg. (3). The fitting
o
parameters of soft mode are given in table 3.1.

From Egs. (2) and (3), for » =1,
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~ aosz(ac)Cz 1 (53.)

hence _gE(@)C7 1 (5b)
S s (E, /k,T)

2 708

Variation of A& f, with temperature is shown in Figure 3. Temperature
dependence of a¢, f, has been fitted to Eq. (5b) and the activation

energy is found to be 0.75 eV, which compares well with E;=0.77 eV

gz(oo)Cz

obtained from Eq. (4). The value of fo obtained from fitting is

27y,
1x10"".
Figure 4 shows that A ¢ and f, have strong temperature dependence even
in the biphasic region of SmMA”and SmC indicating that soft mode exists
in this region as well. Slopes of A« andf, also show change of slope

o 140
= o
8 Ae.f, = 1x1017_g-8.6445(1000/T)
> Correlation factor (R2) = 0.992
120
« 100 -
w
@
=
80 1
60 r r T . T
29 292 294 296 298 3 3.02

1000/T/K-
Figure 3 Variation of A¢, f
mode in SMA” phase

with temperature for soft

S
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Figure 4 (a) Variation of dielectric strength

(Ae)and relaxation

frequency (f;) with temperature in Biphasic region. at 59 °C meaning
thereby that there is a weak transition and the system goes to a different
phase (mixture of SmMA™ and SmC") at this temperature. As temperature
decreases, SmC" structure dominates and therefore €,' and A= increase.
Temperature dependence of these parameters reminds the dielectric
behaviour of SmC,,” phase observed between SmA™ and SmC” phase in
pure system (Takanishi et al. 1991). Variation of Ae and f; with
temperature in the biphasic region are shown in Figure 4a and that of

1/Aa¢ in Figure 4b.
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(b)

Biphasic SmA’ phase
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0.0

53 56 59 62 65
Temperature/ °C

68 71

Figure 4 (b) Temperature dependence of inverse of dielectric strength
in SmA* and biphasic region. Vertical arrow represents the SmA*-

Biphasic region transition temperature
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The values of distribution parameters (h) for SmA"(soft mode) phase are
very low (~0.04). The value of h obtained for soft mode in mixed phase is
~0.1, which is a high value in comparison to those found in literature for
soft mode of SMA”" phase (Mukherjee 2000), but resembles with those of
SmC,  phase (Takanishi et al. 1991). This fact also suggests the presence
of partial tilted structure below 59 °C.

Low frequency relaxation phenomenon (Lr mode) has also been observed
in W-132A mixture as shown in Figure 5. We could observe this
relaxation phenomenon both in SmA* and biphasic regions but not below
54 °C, where SmC™ and SmCa” phases exist. This relaxation frequency
decreases slowly with decrease in temperature, becomes ~0.2 Hz at 54.7
OC. This relaxation process may be present in SmC” and SmC," phases
also as observed by Uehara et al. (1995) in all the three (SmA”, SmC’,
and SmC,a") phases. Dielectric strength of Ly mode decreases with
decease in temperature as shown in Figure 5. The space charge
accumulation on the interfaces between liquid crystal and polyamide

nylon coating have been taken care by the terms af " in ¢ and
o 12z  f in &"in EQ. 1, and therefore it may not be due this effect. This
mode is attributedto end-over-end rotational ~mode.Distribution

parameters vary from 0.15 at 72.4°C to 0.07 at 54.7 °C for low frequency

relaxation mode.
600
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Figure 5 Variation of dielectric strength (a ¢) and relaxation frequency
(f;) with temperature for L mode.



[62] Anoop Kumar Srivastava

Conclusions

Dielectric spectroscopy of the mixture (W-132A) reveals soft
mode dielectric relaxation in SmA* and an intermediate mixed phase
between SmA* and SmC* phases. Distribution parameter for soft mode
of the mixed phase is larger than in SmA* phase. Soft mode in SmA*
phase follows the Curie-Weiss law, with Currie temperature Tc = 59 OC.
Temperature dependence parameters in biphasic region resemble well
with the dielectrichehaviour of SmC, phase. The observed low
frequency mode in the SmA* and biphasic region is due to the end-over-
end rotation of the molecules.
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Abstract

In humans majority of diseases are mainly due to oxidative
stress caused by free radicals. The free radicals (oxidants)
are species with very short half-life, high reactivity and
damaging activity towards macromolecules like proteins,
DNA and lipids. In general, the reactive oxygen species
circulating in the body tend to react with the electron of
other molecules in the body and these also effects various
enzyme systems and cause damage which may further
contribute to conditions such as cancer, ischemia, aging,
rheumatoid arthritis etc.  Antioxidants are compounds
which retard or prevent the oxidation and in general
prolong the life of the oxidizable matter. Dietary plants
contain variable chemical families and amounts of
antioxidants. It has been found that plant antioxidants may
contribute to the beneficial health effects of dietary plants.
In the present paper we have determined the antioxidant
activity of Vitisvinifera using DPPH method. The grapes
have shown high antioxidant activity.

Keywords: oxidative stress, antioxidants, Vitisvinifera,
DPPH.

Introduction

Studies around the world have identified that high intake of fruits
and vegetables leads to lower incidences of chronic diseases such as
cancer and heart diseases (Gupta and Sharma 2006). The reason for this is
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attributed to the presence of phytochemicals and these phytochemicals
have antioxidant activity (Komes et. al. 2011).

Antioxidants prevent the damage done to the cells by free radicals
molecules that are released during the normal metabolic process of
oxidation. Some of these free radicals include reactive oxygen free radical
species, reactive hydroxyl free radicals, the superoxide anion radical,
hydrogen peroxide and peroxyl which generates metabolic products that
attack lipids in the cell membranes or DNA. These are associated with
several types of biological damage, DNA damage, carcinogenesis, and
cellular degeneration related to aging and also contributes to heart diseases
and arthritis (Saeidnia and Abdollahi 2012; Anonyms 1995).

Vitisvinifera commonly known as grapes extensively cultivated as
an article of food in India. The grapes contains about a tenth portion of
pure sugar, which is one of the glucose or fruit sugars and is very
wholesome. Vitisvinifera is rich in Vitamin C which helps in fighting with
diseases. Grapes are also very rich in phenolic compounds and
anthocyanin. Phenolic compounds have specifically been shown to
possess various antioxidants functions(Hogan at. al 2009; Dimitrios2006).
In this paper we determine the antioxidant activity of methanolic and
aqueous extracts of fruits of Vitisvinifera (Grapes) by Free radical
scavenging activity (DPPH* method) and reducing power assay.

Materials and Methods

The grapes were collected from the local market. Grapes was
thoroughly washed with double distilled water and crushed. The crushed
fruits were mixed with 500 ml of different solvents i.e. methanol/water
and extract was prepared using steam distillation method. General
chemical reagents including ethanol, acetone, sodium carbonate, acetic
and hydrochloric acids were supplied by their local representatives. They
were of analytical grade and used as received.

Determination of Antioxidant Activity:
The antioxidant activity was evaluated by the following methods.
Free radical scavenging activity (DPPH* method):

The hydrogen atom or electron donating ability of the compounds and
standard - BHT was determined from bleaching of purple colored
methanol solution of DPPH*. This spectrophotometric assay uses the
stable radical DPPH* as a reagent. The diluted working solutions of
essential oils of both plants were prepared in methanol (2.0, 1.0, 0.5, 0.25
and 0.062 mg/ml).
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Different concentrations of methanloic and aqueous stock solutions
of grapes were taken in each test tube and volume was made up to 2ml.
Then 2ml of DPPH* solution was added in each test tube and these
solutions were kept in dark for thirty minutes. DPPH* was prepared at a
concentration of 0.002%. The same procedure was followed for BHT as
well. All the samples were tested in triplicate. Later optical density was
recorded at 517nm using UV- visible spectrophotometer. Methanol with
DPPH* was used as a control. The method was same as used by (Kahalaf
et al.2008), with slight modifications. The formula used for the calculation
is

% inhibition of DPPH* activity= (A - B/ A) X 100
Where A= optical density of control
B = optical density of sample.

Reducing Power Assay:

The reducing antioxidant activity of the grapes has been analysed by the
method given by Huda Fajan et. al. (2009) with slight alterations. In this
method different concentrations of methanloic stock solutions of both
essential oils (2.0, 1.0, 0.5, 0. 25 and 0.062 mg/ml) were taken in different
test tubes and volume of all the working solution is made upto 1 ml by
adding distilled water, in these added 2.5ml of phophate buffer (0.2M, pH
- 6.6) and 2.5ml of potassium ferricyanide (1%). The mixture was
incubated for 20 min at 50 degrees. Then 2.5 ml trichloro acetic acid
(TCA, 10%) was added to each mixture and these were centrifuged for 10
min at 3000 rpm. Then 2.5 ml of the upper layer was mixed with distilled
water (2.5ml) and 0.5 ml ferric chloride (0.1%). Then absorbance was
recorded at 700nm against a blank using UV - Visible spectrophotometer.
The same procedure was repeated with BHT used as standard and sample
without plant extract was used as control. Increased absorbance of reaction
mixture indicates increase in reducing power.

Results

Antioxidant activity of methanolic and aqueous extract of grapes
was evaluated and showed in figure 1.
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Figure 1 Antioxidant potential of methanolic and aqueous extract of
Vitisvinifera

Reducing power ability of methanolic and aqueous extract of
Vitisvinifera were investigated and shown in figure 2.

=== ethanol Extract == Aqueous Extract BHT

80 A
70 A
60 -
50 A
40 A
30 A
20 A
10 A

% Inhibition

0.062 0.25 0.5 1 2
Concentration (mg/ml)

Figure 2 Reducing power ability of methanolic and aqueous extract of
Vitisvinifera
Discussion

Antioxidant activity of methanolic and aqueous extract of grapes
was evaluated by DPPH* assay.Figure 1 shows that percentage inhibition
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of methanloic extract of Vitisvinifera is in increasing order with the
increase in concentration more precisely 39 %, 50 %, 66 %, 74.4 %, 82 %
and for aqueous extarct of Vitisvinifera is found to be 37%, 46.2%, 61 %,
68% and 79.8% respectively. Similar concentration standard BHT
exhibited percent inhibition of 34.1%, 48 %, 55.6 %, 68.2% and 76.1%.

Reducing power characteristic of any compound serves as a
significant indicator of its potential as an antioxidant and is a supporting
feature for its antioxidant activity. Reducing power was found to be
significant and the values were found to be (Figure 2) 0.988, 1.0, 1.150,
1.223, 1.350 for methanol extract and 0.898, 0.922, 0.988, 1.112, 1.23
respectively.

The results were found to be better as compared with the standards
BHT (0.890, 0.900, 0.903, 0.925 and 0.975) respectively. The activities
were statistically significant (Figure 2) when compared with control.
Antioxidant activity of extracts is strongly dependent on the solvent due to
their diverse antioxidants potentials of compounds having different
polarity. In the present research attempt, amongst the two extracts the
methanolic extracts showed highest antioxidant and reducing ability in
comparison to the aqueous extracts. The greater radical scavenging and
reducing ability may be due to the rich content of phenolic compounds and
terpenoids (Sharma et. al.2014).

Conclusion

From the results we can conclude that the Vitisvinifera showed
significant antioxidant and reducing ability in both the extracts in
comparison to standard BHT. The highest activity may be due to the rich
content of phenolic compounds and anthocyanin. Plant materials rich in
phenolics are increasingly being used in the food industry because they
retard oxidative damage and improve the nutritive value. Thus the major
constituents of the Vitisvinifera can also be isolated and can be utilized for
prevention of various diseases.
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Introduction

Municipal Solid Waste Management (MSWM) refers to a
systematic process that comprises of waste segregation and storage at the
source, primary collection, secondary storage, transportation, secondary
segregation, the resource recovery, processing, treatment, and final
disposal of solid waste. The situation of Indian cities are this regard very
poor and under developing phase. The management of municipal solid
waste in India has surfaced or continued to be a severe problem not only
because of environmental and aesthetic concerns but also because of the
enormous quantities generated every day. Even though only 31% of Indian
population resides in urban areas, this population of 377 million (Census
of India, 2011) generates a gigantic 1,43,449 metric tonnes per day of
municipal solid waste, as per the Central Pollution Control Board (CPCB),
2014-15 and these figures increase every day with an increase in
population. India’s sift from the agricultural economy to industrial and
service-oriented economy which in result it throwing its rural population
into cities. Increased Population and urbanization both escalate the
pressure of solid waste management. Many cities in developing word
facing the problem of safe disposal of solid. There traditional method of
disposal needed more land which becomes scarce day by day. That
method posed the challenges of health hazard and same time disastrous to
the environment. Causing threat to the ecology of the vicinity and also
polluting the water, land, and air (Kansal et Al., 1998). Planning
Commission Reported that 377 million people residing in urban area
generate 62 million tons of MSW per annum currently and it is projected
that by 2031 these urban centres will generate 165 million tons of waste
annually and by 2050 it could reach 436 million tons. To accommodate
this amount of waste generated by 2031, about 23.5 x 107 cubic meters of
landfill space is required and in terms of area, it would be 1,175 hectares
of land per year. The area required from 2031 to 2050 would be 43,000
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hectares for landfills piled in 20-meter height. Currently, Indian cities
directly disposed of over ninety % of the solid waste in the landfill. If
India continued Annually, regarding twelve million loads of inert waste
are generated in Bharat from street sweeping and Collection and Disposal
waste and within the landfill, it occupies regarding third of total MSW. In
India, MSWM is ruled by Municipal Solid Waste (Management and
Handling) I, 2000 (MSWR) and implementation of MSWR could be a
major concern of urban native bodies (ULBS) across the country.

According to Hari Bhari data Allahabad producing total 600 TPD garbage
on an average where potential is around 800 TPD. Seadon (2006) clarified
that solid waste management is at least four millennia old issue, which
forces us to think about the integrated solid waste management. Drawing
on the time-targeted action plan for management of MSW by each city and
town is essential to the population and developmental growth, otherwise,
with the increasing quantity of waste will lead to unhealthy environmental
conditions.

City: An Overview- Geographically, Allahabad is located at 25.45°N
81.84°E in the south eastern part of the Uttar Pradesh. To its south and
southeast is the Bagelkhand region, to its east is middle Ganges valley of
North India, or Purvanchal, to its southwest is the Bundelkhand region, to
its north and northeast is the Awadh region and to its west along with
Kaushambi it forms the part of Doab i.e the Lower Doab region. In the
north Pratapgarh, in the south Rewa (M.P.), in the east Sant Ravi Das
Nagar and in the west Kaushambhi districts are located. The total
geographical area of the district is 5482 Sq. The average hight from sea
level is 93.57m near jhunsi (city profile: Gov of India). Km.The district is
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divided into 8 Tehsils, 20 development Blocks, and 2802 populated
Villages. The city has the total population of 1.4 million approx 23 percent
of total population of the district which Located at the confluence of
Ganga Yamuna and Saraswati (disappeared).

o 4.'1{},/

Allahabad Municipal Corporations (AMC) is responsible to manage waste
and MSW in The city area of about 72 square km. Allahabad Municipal
Corporation is divided into 5 Municipal Zones and total 80 election wards.
There are total 200,000 households and about 85,000 commercial
customers. Earlier time the city is divided into 20 wards for the purpose
of sanitization. The SWM in Allahabad is in critical condition. About 680
MT of solid waste generated in the Allahabad city (Report on the smart
city project. The entire collection of waste management divided into the
four heads, namely cleaning collection transportation, and disposal.
Recently Allahabad Municipal Corporation moved to the PPP system and
handed over its MSW to a privet venture named HARI BHARI recyclable.
Which providing more systematic and scientific solution to city’s MSW.
AMC splendid approx 20% of its annual budget and proposed to spent
about on MSW in ambitious Smart CITY project on the infrastructure and
up gradation.
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MATERIAL AND METHOD:A questioner has been ready to search out
the final perception of the common subject of the town of Allahabad
regarding the various aspects of the municipal solid waste and its
consequences and management within the city. Questioner contains
queries associated with the kinds, sources, strategies of the collection,
storage, transportation etc. of the municipal waste generated within the
municipality of Allahabad. The questioner has been provided to regarding
one thousand people and some time has been given to fill the answers.
Time has been given in order that members of the family will discuss on
different issues and proper answer is obtained. Questionnaire has been
provided to different types of community and individuals like social unit,
shops, government offices, non-public offices etc. homes of each variety
has been elite as well as from terribly poor to terribly wealthy households,
each ward etc. outlets of each variety has been elite as well as fabric,
stationary, food items, physical science and electrics, general stores,
medical stores, hardware things, vehicle showrooms, malls etc. there are
eighty wards within the Municipality of Allahabad, thus regarding ten
questioners are distributed in each ward. Numbers of questioners were
also covering both area and population of the ward. Then additional
questioners were also distributed within the wards with larger space or
larger population. After about one week questioners were collected and
numbered in the order that can be simply organized. Few citizens haven't
answered the questioner, thus this kind of questioners was discarded out
and not assessed for final results. 700 questioners were sorted out for the
conclusion. Information obtained from these questioners were organized
and results were presented in the graph. These data were analyzed and
come to the logical fact.

The city of Allahabad has a poorly planned solid waste management
system, or at least the implementation and execution of such a system.
During the inspection visit of the city, a vast amount of solid waste such as
plastic bags, debris etc was come across which go its way into the sewers
and surface drains thus choking them completely. The SWM in Allahabad
is in a really critical situation. About 680.0 MT of solid waste is generated
every day in the Allahabad municipality. It has been considered that the
local residents of municipal generate solid waste at the rate of about 539
grams per capita per day on an average. This all generation of solid waste
on an average, includes local inhabitants (comprising the wastes generated
by the resident population, shops and commercial establishments,
vegetable and fruit markets, industries, slums, construction and demolition
and hospital wastes — non-infectious and non-hazardous) and the floating
population in the town. But Solid Waste Management (SWM) — AMC has
already initiated solid waste management programs in collaboration with a
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private partner to progress towards 100% door-to-door collection and
disposal of segregated waste. I. To achieve better results and visible
improvement in sanitation including SWM for 100% door-to-door
collection and disposal of segregated waste, adopt (i) Garbage collection
trucks (ii) NFC tagging of all households (iii) Provision of 7500 No’s of
community dustbins across the city’s residential area(iv) Waste to Energy
Treatment facility (smart city proposal, prepared by NNA).

Sort of waste:

The main problem in Indian traditional system of SWM is the heavy and
undesired work of sorting the waste (CPCB 2014). As a secondary source
we find that these type of garbage are generally found as mentioned by
Raj Kumar Joshi et al., (2016)

Composition and characteristics of Indian municipal solid waste following
major categories of waste are generally found in MSW of India:

« Biodegradable Waste: Food and kitchen waste, green waste
(vegetables, flowers, leaves, fruits) and paper.

« Recyclable Material: Paper, glass, bottles, cans, metals, certain
plastics, etc.

» Inert Waste Matter: C&D, dirt, debris.

« Composite waste: Waste clothing, Tetra packs, waste plastics such
as toys.

» Domestic Hazardous Waste (also called “household hazardous
waste”) and toxic waste: Waste medicine, e-waste, paints,
chemicals, light bulbs, fluorescent tubes, spray cans, fertilizer and
pesticide containers, batteries, and shoe polish.

Primary collection of SW

The method of collection of data has been changed theoretically. Now
focus shifted to enlarge the coverage area. The concept of DTDC (door to
door collection) implemented. The door to Door collection of waste is
being carried out by twin bin rickshaw/auto. Hari Bhari and
ALLAHABAD Nagar Nigam are at the contract of 30 years inviting a
viable model of PPP. To make user charge collection inefficient manner,
stop any illegal pilferage of cash and other account reconciliation process
easy. We are providing the handheld device to our supervisor. This
handheld is using same RFID household tag to identify house details and
their fixed service cost details which they have to pay on monthly basis
and we are also able to track their previous month’s dues. After making all
the transaction supervisor need to sync the device with our server to
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upload all the data online and deposit the cash to authorized authority
(according to Hari Bhari). First time in Allahabad the revenue share model
implemented. Hari Bhari paying to Nagar Nigam 10 lakh per month
collected by DTDC safai Mitra. But the waste collection still is in limbo
for several reasons. Point to note is Outside of the active Hari Bhari
concession area (see Fig.1 below), the door-to-door collection is not being
carried out. Waste is thrown outside the property from where sweepers of
AMC collect waste by means of rickshaw trolley and dump the same into
the dustbins or onto streets (open dump)

e e = e el el et e

Allahabad vs. MOUD Benchmarks According to 2015 CDP

1 Household coverage 100% 0%
2 Collection efficiency of MSW 100% 80%
3 Extent of segregation of MSW 80% 0%
"4 Ex?em of MS; rt;co;e;ed 3 100%7 0%7
5 Extent of scientific disposal of MSW 100% 0%
6 Efficiency in redressal of customer complaints 100% Data not available
7 Extent of cost recovery in SWM services 80% 0%
8 Efficiency in collection of SWM charges 90% 0%

Street sweeping

Under the Municipal Act, road/ street sweeping and drain cleaning are the
responsibilities of AMC and street sweeping is carried out by 2200
sanitation workers. The waste from drain silt and waste heaps from
roadsides are collected and disposed of at nearby open dumps. These
unorganized disposal methods have resulted in the accumulation of solid
waste on roadsides and vacant plots and in low lying areas and storm
water drains.

Transportation

Outside the concession area (see below), waste is being transported by
AMC from collection points to a treatment site located at a distance of 19
Km from the city. The transportation makes two or three trips per day to
transport all waste to the treatment site in Baswar Allahabad. It takes
almost 1.5 to 2.0 hours to make a trip depending on the traffic conditions.
The site is located at a distance of 19 Km from the main city on an area of
25 hectares. The facility houses a 500 TPD mechanical composting
treatment plant and landfill site. Hari Bhari has also deployed 200 vehicles
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across to the city. They are with the attendant. They pick up the garbage
and transport it to 15 modern collections and storage center. Where these
waste is sort out in the different type of waste like plastic, electronic, silt
and hazards.From where they sent it to the recycling center.

Secondary Transportation

The secondary transportation in hanging in the secondary transportation is
not being handed over to Hari Bhari which has to be handed over by 12
month period. Nagar Nigam itself takes responsibility for secondary
transportation. The reason enumerated by Hari BHari to us is: once the
transportation handed over Nagar Nigam’s income b from Manpower,
Diesel & Maintenance would be gone. 1: Nagar Nigam would have to pay
tipping fees to Hari Bhari. This tipping fees secondary transportation.
Once secondary transportation is handed over to Hari Bhari, Nagar
Nigam’s select official’s income would directly hamper fund allocations
to dubious money churning projects. 2: We have evidence of your seeking
help from central Government for Equipment & tipping fees budget, due
to lack of fund with Nagar Nigam. Question is if you did not have budget/
fund for this project, with what authority did you enter into an agreement
with Hari Bhari on false representation? 3. We have evidence that based
on 3rd Party’s report, ANN had decided to handover secondary
transportation to Hari Bhari vide note sheet and everybody including legal,
finance & accounts. But they both still with no resolution.

Disposal

Most waste is collected and treated before disposal. The development of
modern & scientific Primary collection centers across 15 locations in the
city which helping and handling the waste for processing. All mode of
disposal still been used in the city like: open dumping, land filling, waste
to energy conversion plant which is newly proposed involve biological
aerobic and vermin composting. From direct throwing the garbage in the
landfill to adopting a new technology which involves processing, sorting,
recycling, composting of waste.

Technology implemented:

Technological improvement in last decade adopted in the city waste
management system. Making energy and compost from waste
implemented at the pilot level. Allahabad Municipal Corporation adopted
a PPP model for the purpose. And understanding between Hari Bhari and
AMC to install 150 MT/day Concrete & Debris waste to Eco Brick Plant
in the city a move to green disposal, Operation & Maintenance of existing
Compost Plant, Operate & Maintain SLF. In an important understanding,
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Hari Bhari also builds 6 MWh Power Plant which will meet latest
Pollution Emission Norms.

I11. Results and Discussion

1. About Dustbin Installation --It has been observed that 69% of the
citizens accepted that there are dustbins present in their respective mohalls
while only 31% answered no. It shows that about two third of the city has
the dustbins and other one third is still lacking the presence of dustbins. So
this is the major reason for the inefficient collection of the municipal solid
waste and in result a big amount of the solid waste being thrown on the
roadsides which further becomes agents of infectious diseases and a place
for the search of food material for the castles, dogs, and pigs etc.

2. Secondary storage in Mohalla--Only 27% of the citizens were
accepted that secondary waste storage depot is situated in nearby areas of
their respective mohalls rest 73% did not agree with this. AMC said the
reason for the less secondary storage is that now most of the area is being
covered by the waste collection agencies Hari Bhari then there is no need
for this secondary storage depot. Due to less secondary waste storage
depot, a large amount of the municipal waste is being dumped and thrown
on the roadsides near to the dustbins which in turn again creates hazards to
health and environment. For the search for the food by cattle, dogs and
pigs gathered around and it resists the smooth traffic on the road.

100% -
80% -
60% -
40% -
20% -

0% -

H No

M Yes

Secndary storage Dustbin

Fig 1 percentage of people in reach of dustbin and secondary storage

3. Waste collection system -- Approx 71% of the citizens consented that
method of waste collection in the area is door to door waste collection. In
this method the responsibility of the citizen to come out and made the
collection when the waste collector comes on the door and whistles came
and then they give the waste of their home to him. The waste collector
comes with a trolley/rickshaw in which he collects the waste accordingly
and goes to next door. About 29% of the people accepted that the waste
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collection system was not of the door to door but of community bins type,
in which system they have to throw the waste of their homes time to time
in large community bins which are kept on the open common area or
roadsides. In this collection system when the bins get filled people start to
throw the waste in the sides of the bins which again become unaesthetic
for the health of the city and becomes the breeding place of the infectious
agents. For the search of food for the cattle, dog and pigs gathered around.
It concludes that Due to lack of door to door collection method many
times people do not go to the community bins but throw their waste on the
roads and open area.

Collection system

100
50 -
B Collection system
0 .
DTDC Comunity Basis
Fig 2

4. Waste collection agency--In Allahabad waste is being collected by two
parties respectively the Municipality and private agency both. The private
agency is the Hari Bhari Recyclable Pvt Ltd  (HBR). The survey resulted
that 28% of the citizens are given node that the waste is being collected
mostly by the Municipality while 72% are agreeing that waste collection
still by the agency is HBR. It has been seen that HBR is more efficient and
scientific in the waste collection but the work area of HBR is the cover
total area of AMC.

Collection agency
80
60 -
M Collection agency
40 -
20 -
O .
Hari Bhari ANN

Fig 3
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5. Type of waste-During survey it has been found that most the citizens
about 81% were agreeing that the daily waste produced from their homes
contains only food or flower or degradable item while 17% citizens were
agreeing that the daily waste also contains plastic and about 2% were
agreeing that the daily waste necessarily contains e-waste.

100 Type of Waste

50 1

B Type of Waste

degradble with dgradble with e Waste

6. Satisfaction with waste collection-About 68% citizens answered that
they are satisfied with the degree of the waste collection while 32% were
not satisfied. This higher level of dissatisfaction shows that in most part of
the city the waste collection service is not efficient. The reason behind this
is that the waste collection is being carried out by the municipality but
with fewer resources like less human resources and inefficient vehicles
and regularity is also a problem.

80
60 -
40 1 B yes
20 - B No
0 -

regidential Area commerciall area

Fig 6: % of satisfaction with waste collection
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7. Waste collection Frequency-Approx 63% citizen were replied that
waste is collected daily, 25% replied for 2-4 days, 12% replied for more
than 4 days collection of solid waste.

citizen
80
60
40
B citizen
20 -
O T
Dailly two to three days more than four days

8. Will to pay for waste collection-About 58% of the citizens answered
that they are ready to pay for the waste collection service monthly but only
21% annually. The people denied argued that no matter how much they
pay but services and especially municipal services can never be in good.
So if the people are not ready to pay for the waste collection service then
this is a problem of lack of confidence in ANN.

100
80
60

M yes
40 - Y

Hno
20 -

0 -

monthly system for collection bulk system for collection

9. Sell waste to scrap vendor - Most of the citizen approx 90% agreed
that they sell their solid waste from home to the local scrappers while a
very little approx 10% denied this. The reason is that no one wants to have
solid waste in their home and also it is very easy to sell these waste to
local scrappers also little monitory return on it.
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10. Dustbin at home- Most of the people around 62% has answered that
they have dustbin at their home while 38% denied. Actually, most of the
houses used to have dustbin of different shapes, sizes, and purpose. They
use it to collect the solid waste house daily and then emptied these Dustbin
waste on the roadsides. It is a good habit of people to have dustbins in
their home and it is an old practice too but the disadvantage it is that now
it is very difficult to process.
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Dustbin in house

11. Daily sweeping in locality-About 64% of citizens answered positively
that daily sweeping take place at their lanes and roads but 36% denied
that. Not only has this but it also seen that the areas where daily sweeping
take place the sweeping is not proper. The reason for the non- sweeping in
certain areas is that there is great lack of sweeper and their supervision is
also not very good. Their wages are also not good so some time they go to
do some other work too.
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12. Waste increases during festive seasons -Most of the people approx
85% were said that the amount of the solid waste is increased during
festival season. The reason is that in Indian tradition during the festival the
cleanliness of the house takes place. By which a large amount of the solid
waste produces there other reason too.
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more Garbage During Festivals

13 Whether participated in dream city project: Proposal for the smart
city-Around 27 percent of the citizen were accepted their involvement
Smart City project by means of social media, campaign, suggestion. Most
of them are youth. Rest have either denied the knowledge of it or not
interested in any specific opinion about it.
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Suggestions by the respondents through the survey-

a. There should be Door to door collection system-Most of the people are
of the view that there should be daily and Door to door collection system
of the waste. So that the solid waste may be under control handling, and
do not increase very much. If the solid waste is less outside the house then
it is very easy to handle it like collecting and processing otherwise
municipality or private agencies have to spend their money and resources
to handle it. Further with the risk of compromising citizen’s health.

b. About dustbin and their location- It has been seen that most of the time
dustbins are overflowing; the reason behind this is that the size of the
dustbins are not large it would be wise to install large size container in
proper location especially away from runs of the road. Many times it was
spotted people set fire to garbage. Or due to fire left in waste set a flame in
dustbin. Afterward that plastic bin is useless to collect waste of any kind.
For roadside dustbin, they ask to increase the number and reduce the size
of bin s that they cannot create another problem. Of traffic

c. Protection of dustbins from the animals and stealing- There is also
reporting of stealing of dustbin. The bin should be tied or be so heavy that
it could be protected. Large size dustbin also is considered as the solution.

d. Separation of waste is needed-- This would be a great solution if the
waste separated at the source. For this propose an awareness program
needed to teach people how to an where they should dispose their waste in
separate dustbins to proper handling and avoid the charges can occur in
future.

e. Waste to energy method should be utilized—very few persons are aware
the fact that there could be energy generated by the waste. But people are
very interested in such green concept. Even most f them do not know that
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there is ongoing proposal to set up such plant in their city. They insist to
invest more in such infrastructure.

f. Sewage choking main reason to mismanagement-Sewage sludge is also
a kind of a municipal solid waste. People raises the issue to get resolves it.
In most of the cases it is reported that the solid material that dug out from
savage lines left un transported to the side of canal. This sludge should
also be disposed or managed because remains in the drain due to which
the drains starts to overflow. Basically, the problem of pre-monsoon
digging of the drainage system is accounted for it.

g. No Fire No Flame. — Many times it was reported that the collector
himself set the fire to solid waste instead of transporting responsibility.
When we ask hari bhari for reason they told us. Whenever dispute occurs
between HBR & AMC at many clauses they really failed to perform we
generally left with no option but stop due several financial and official
reasons. The AMC official starts blazing the waste. The very bad odor of
burn also makes people often uneasy.

h. Collection transportation--Waste collection and transportation should be
carried out only by closed trucks. Every time they transporting the garbage
waste from one place to another They do not carry it but the fraction of the
waste get scattered on the roadsides which creates an unpleasant unhealthy
sometimes inviting to an accidental condition. So the waste collection
vehicles should be closed and automated. People are hailed the automated
trucks incorporated by HBR.

i. Citizens participation-The sanitation condition should be checked and
audited by the civilian too. Many times people reported about dead animal
body or negligence made in collection transportation and disposal but the
output was nothing. So they need of a mechanism which involvement of a
citizen by term basis to take note action regarding irresponsibility of
SWM.

This civilian should allow the inspecting all aspects of the sanitation
including solid waste management.

J. USE of social media- Information technologies improved and made a
healthy reach to every section of society. Though they show less interest
in its success but were agree to report and complain system if it is handled
by the appropriate authority.Can also be utilized for updating the real-time
status of the solid waste like social media and the actual performance in
the locality.
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Conclusion

Approx 69% citizens answer that there were dustbins in their
locality. Only 27% respondents replied that there is secondary storage
depot in their locality. Only 72% respondents approved that there is the
door to door collection system exist in their locality and 28% respondents
answered that there is only community dustbin collection system exist in
their locality. The survey revealed that 28% of the citizens are agreeing
that the waste is being collected by the Municipality while 72% are
agreeing that waste collection agency is HARI BHRI PVT LTD (HBR). It
has been found that all the people were agreeing that the waste produced
from their homes contains degradable garbage like food or flower and
plastic while 80% citizens were agreeing that the waste contains plastic
paper/cardboard and about 90% were answered that the waste contains
plastic and e-waste. About 68% people answered that they are satisfied
with the ways of the waste collection while 32% were not satisfied in a
residential area while only 54 % satisfied in the commercial area. Most of
the people accepted that they sell their solid waste from home to the local
scrappers while a very little part merely 10% denied this. Most of the
citizens 62% have answered that they have dustbin at their home while
38% denied. About 64% of citizens answered in the positively that daily
sweeping take place at their lanes and roads but 36% denied that. Most of
the citizens (85%) were agreeing that the amount of the solid waste is
being increased during festival season. around 27 percent of the citizen
was accepted their involvement Smart City project by means of social
media, campaign, suggestion. other Important suggestions obtained from
the citizens through the survey were that there should be daily waste
collection, large dustbin size and durable bins, more dustbins on the
roadsides and open areas, protection of bins from the animals and stealing
captured for personal use, separation of waste must be carried out
minimize cost, waste to energy method should be utilized and forwarded,
better sewage management with no burning of waste should be take place,
closed. waste collection vehicles should be deployed, the involvement of
social media like WhatsApp facebook twitter etc. To utilize as feedback
also obtain real-time status of waste management, citizen audit of
sanitation condition.
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Abstract
Background: Human Papilloma Virus is the most common type of
sexually transmitted disease with double-stranded circular DNA of the
genus alpha-papillomavirus. The transmission of this virus occurs by
the genital areas of men and women. It is characterized by genital warts
which causes discomfort or pain, though they may itch.
Aims: Qualitative PCR for the detection of HPV DNA in cervical
brushing and its applications.
Settings and Design: Total of 30 cases were considered having a
symptom of genital warts and itching suspected to have HPV. Then
DNA is isolated from the silica column method which is studied under
nested PCR followed by gel electrophoresis.
Methods and Materials: Isolation of DNA for the quantification of
HPV DNA by silica column method and then DNA is quantified by
Nested PCR followed by gel electrophoresis.
Results: Among the 30 cases taken from the patients belonging to
North India, Dehradun region were checked for the presence of HPV
out of 30 samples, 5 were positive and the remaining are of negative
patients. The patients who are coming in the age group of 41-60, 5
patients are diagnosed by HPV positive. Hence, the prevalence was
calculated to be 16.66% of the positive cases.
Conclusions: HPV is a disease with worldwide significance. This
disease is a persistent problem in the developing world and the biggest
cause of mortality due to a single pathogen. At every 8 minutes, one
woman dies by HPV. Effective treatment requires the rapid detection of
HPV.
Keywords: HPV, Nested PCR

Introduction

Cervical cancer is the fifth most common cancer in humans, the
second most common cancer in women worldwide and the most common
cancer cause of death in the developing countries. In 2012, about 528,000
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new cases and 266,000 deaths occurred from cervical cancer worldwide.
Around 85% of these occurred in the developing world. In the United
States, about 27,000 cases of cancer due to HPV occur each year. About
1% of sexually active adults have genital warts. While cases of warts have
been described since the time of ancient Greece, their viral nature was not
discovered until 1907. Human Papilloma Virus is the most common type
of sexually transmitted disease [1] with double stranded circular DNA
with 55-60 nanometer capsid composed of 72 star-shaped capsomers. It is
sensitive to temperatures above 56°C but lower than 70°C. It is the
member of the genus alpha-papillomavirus complex. Around 40 of the
HPV types affect the genital areas of men and women, including the skin
of the penis, vulva (area outside the vagina), anus, and the linings of the
vagina, cervix, and rectum [2]. Around 20 of these types are thought to be
associated with the development of cancer. The WHO International
Association for Research on Cancer (IARC) identifies 13 of these types as
oncogenic (cancer causing). This means there is direct evidence that they
are associated with the development of cervical cancer and are considered
high-risk [3]. These high risk types of HPV are: 16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, and 68 [4]. A person infected with high-risk HPV will
show no symptoms so they may never even know they have it. HPV is
transmitted by direct skin-to-skin contact with an infected individual.
Transmission is usually from vaginal, oral, or anal sexual contact and can
occur whether or not warts or other symptoms are present (McDermott-
Webster, 1999). Unprotected penetrative intercourse with multiple
partners is the greatest behavioral risk for contraction of HPV (Kjaer et al.,
2001; Winer et al., 2003) [5].The incubation period ranges from 2 weeks
to 8 months. In women, it is characterized by genital warts mostly on the
vulva but can also occur near the anus, on the cervix. In men, it is
characterized by genital warts appear on the penis and scrotum. Genital
warts rarely cause discomfort or pain, though they may itch, Common
warts, planar warts and flat warts. An HPV infection is caused by human
papilloma virus family, of which over 170 types are known. More than 40
types are transmitted through sexual contact and infect the anus and
genitals.

Most HR HPV infections regress spontaneously 6 to 12 months after their
appearance, probably due to successful attack by the immune system [6].
Only a small percentage of infections persist. Without surgical treatment,
these infections can progress to high-grade lesions and to squamous cell
carcinoma or adenocarcinoma of the cervix [7,8,9].

Pap smears are often not obtained during routine medical examinations by
primary clinicians who provide care. [10] Some possible explanations for
this include the inconvenience, time, and discomfort often involved with
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obtaining Pap smears in older patients. Also, clinicians frequently assume
that Pap smears are being obtained elsewhere, and many male physicians
feel uncomfortable obtaining Pap smears and taking sexual histories [10].
The availability of a noncytologic screening method not requiring a
vaginal speculum examination may reduce under screening in women who
have access to health care. A self-collected screening method may also be
expected to increase access to screening in many resource-poor areas
where there are limited numbers of clinicians trained in performing
speculum examinations.

The aim of this study was to examine the Qualitative PCR for the
detection of HPV DNA in Cervical Brushing and its Application. A total
of 30 clinical samples were used in this study. Cervical Brushing samples
were taken from the infected cases of Human papillioma virus.

Materials and methods

A total of 30 clinical samples were used in this study. Cervical swab
samples were taken from the suspected cases of HPV and further
processed in the Central Molecular Research Laboratory (CMRL), Shri
Guru Ram Rai Institute of Medical & Health science (SGRRIM & HS),
Patel Nagar, Dehradun (U.K.) for the Qualitative PCR for the detection of
HPV DNA in cervical brushing. Collection of cervical swab samples and
centrifuges it at 13000 rpm for 10 minute at 4° C. The sample was
separated from cervical swab & then subjected for the isolation of DNA
for the quantification of HPV DNA virus by silica column method. Initiate
it by taking the pellets and add 20ul ofprotease into it. Then incubate it at
56° C for 15 minute. Then add 250ul of absolute ethanol and vertex it.
Transfer the total samples in labelled silica column and centrifuge it in
10,000 rpm for 1 minute. Add washing buffer 1&2 with respect to ethanol
in 500ul of equal volumes followed by centrifuge each time. Finally put
the elution buffer and hold it at 3 minutes at room temp. Again centrifuge
it at 10,000 rpm for 1 minute and remove the silica column, ultra purified
DNA can be obtained. After DNA is obtained, Master Mix preparation for
HPV DNA is done by Nested PCR followed by Gel Electrophoresis.

Results

A total of 30 clinical specimen were collected from the patients with
abnormalities in cervix from Gynecology and Obtains Department of Shri
MahantIndiresh Hospital Dehradun. Processing was done of all the 28
cases and further DNA was isolated by silica column method. Further the
isolated DNA was utilized as target/template.
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Observation of the gel under UV-Trans illuminator

After the electrophoretic run of the gel, the gel is placed on the UV Trans
illuminator which is used to view DNA or RNA that has been separated by
electrophoresis through an agarose gel. The stained gel is exposed to a
UVB trans illuminatorlight source causes the DNA/dye to fluoresce and
become visible which is than observed in UV trans illuminator.

Ladder

HPV positive band «—
HPYV Negative band

Figure 1 - Visualisation of bands by UV illuminator
HPV positive band:-above 235bp at gene (E6 and E7).
HPV Negative band:-below 235bp at gene (E6 and E7)
Table 1 Number of positive and Negative cases.Chart-1 Showing

distribution of positive and negative cases.

Total number of case for HPV Positive cases Negative cases

30 5 25

Table 2.Gender distribution of HPV patients

Gender Number of cases Positive Cases Negative Cases

Male 00 00 00
Female 30 05 25
Table 3.Age wise distribution of HPV

Age Number of cases Positive Negative

(in years) Cases Cases
0-20 00 00 00
21-40 13 00 13
41-60 17 05 12

60 Above 00 00 00
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Samples were collected in cervical Sampler with cytobrush. Then proceed
it into DNA amplification through Nested PCR. Finally observe the bands
at early gene (E6 and E7) base pair at 235 by Gel Electrophoresis.

Out of 30 samples, 5 were positive and the remaining are of negative
patients. The patients who are coming in the age group of 41-60, 5 patients
are diagnosed by HPV positive. Hence, the prevalence was calculated to
be 16.66 % of the positive cases

Discussion and Conclusion

HPV is a sexually transmitted disease caused by double stranded circular
DNA alpha-papillomavirus of papillomaviridae family. The most common
presentation of HPV is Genital warts, common warts appear on the hands,
fingers or elbows and flat warts which commonly appear on the face of
children, men tend to get flat warts in the beard area and women tend to
get them on the legs. The estimated incubation period from HPV infection
to genital wart development is 2 weeks to 8 months, with the majority of
genital warts appearing 2-3 month after an HPV infection? HPV is the
main cause of cancer in the cervix and can also cause precancerous
changes to the cells of the cervix, or dysplasia. HPV may also cause
cancer of the vulva, which are the external genital organs of the women, as
well as penile and anal cancer.

The preventive measure among the individual level included the use of
vaccines to Prevent diseases and cancers caused by HPV. The Cervarix
and Gardasil vaccines protect against most cases of cervical cancer.
Gardasil also protects against most genital warts. HPV vaccines are
recommended routinely for boys and girls aged 11-12 years; either vaccine
is recommended for boys/men. These vaccines are safe and effective.
Another preventive measure which can be used is Condoms. By using it
consistently and correctly can lower the chances of acquiring and
transmitting HPV-related diseases (e.g., genital warts and cervical cancer).
However, because HPV can infect areas not covered by a condom,
condoms might not fully protect against HPV. The risk factor of HPV can
also reduce by limiting number of sex partners. However, even persons
with only one lifetime sex partner can get HPV.

Educational strategies are essential, given several new and highly effective
technologies to prevent HPV and related diseases such as cervical cancer.
A country empowerment and mobilization is crucial for the prevention and
control of HPV.

Acknowledgements: The authors are grateful to chairman, Shri GURU
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oM & oIy warE AEE & | HI &1 9 B GHT, old Bl Adbdl § A

TrdieTaiISe © ol AgHE, fid @ faRN, SR onfe | den § Wed 2|

IR QT 3REX 1A Bl JOR Bl T & ®©Y H W ST Sl & | 3RS Pl
YRA H YA YU & S € | 3RER § YIS, g9l Hraiel Ud By dvg @
UIYd I Bl & | 98 WIS &7 Haiad Sid 2| I8 48 & Bidl § BRIeHg ®
3RER ¥ Wiferd ol BIAT & Sl Tadl AfRersll & folg dMeds® Bl © |
IRER ¥ WRY 19, 3T, 9aRIR, U &, S8} & Y9I ¥ GehRT fHefdm 2 |

sheTm aifia »R e REd & IgUR IRaR & ulg wow=i & fog
AT STaTIHT:

LAY ST T

3T HeAd PR dTell Yoy 14.4 27

I HEId B dTell 10.8 2.25
Afgel

1—6 dY &1 g 5 1.1

7—12 99 BT g 9 1.8

ol CIIART g 9 18

Hol— 482 9.65




[100] TTH 737 9T B& GBI ST

37 TSIl B GATT | AIC STl P difkedar 7 St

SIS are= BIarel AR IR DfcaTH
qIORT 10.6 13 23 16.9 38
g 11.8 1.2 15 53 41
EIEG 6.8 02 0.6 07 10
BIal 83 9 26 0.6 31
Cascal 77 76 15 9.3 17
Tl &1 Yiftear:
| gre DTS JARA SIDIEE] RadetfaT
HEl
SRl 20—25 55 5.0 20 15
He 22 64 5.0 13 85
3NEX 25 61 9.0 13 15
q 25 55 9.0 3.50 15

39 UHR QT H 55 ¥ 61 UfAd drEel (T & ®©U H), 60 H 240 Hou™
gfa 100 TT0, SIE 99T 50 | 10¥0, faer™ d11,di2, Fpifed o, amafas 1.3
A 35 foumo Brar 2 arell # faerf®E o o1 M BT § UR=g 19 QTel Bl
AR fbar orar € a1 faerf@ WMo 98 Sar & <1l § diE vd R
TS AIAT | U SIAl § SIdid IFTSl H IS &I AF $HH Bl § SHfely
TSI & A1 I H YIS AR o | YIS Bl A1 YHEd gl BRal @
Td @UIYOT G BIAT 2| WHRI &I B-N oxalyla-B dicimine acid wTH& fadem et
BT 2| e SuarT & dgRsw 8 orar @ R R #§ dddr AR qar ®
STl B 99 | gd T 99 | SrRiE & 81 ofrar @ faviyst @ g ' fF
AU FHY ARV H T U9 ISl AT ®U ¥ WA Y, gedi D SER A
IS Td STl gATE A H feAr S A@nfgy o SHer gl vd faerd A
T T Ugd A ¥ dRE—aRE & Ao R [~ f[HRal 7 3 S
2 —IEIICH, TR, |7 9T | 3 Ud STl @ B W gfg vl fdems
2 39D 3ACIdT aTll § BIgcIdbfhbed, AU, TS HIRASI=G 99 B1d © |

T BT TGQYY: N 3TTT BT IEQYI IS T4 TTedl & YI9oT Ul Td
BT WRY TR TS dTel YUTd UG Y BT 0T HRAT & ATl UG aleli I
¥ ded UTd BId & Sl INIRe fafor, St ge &rar T foRigs e dr

Ue R H AED ¢ |
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IS UG Tl | WY oY -

1. 3G UG &I A JATER BT A SMaeIdhdl & U] Afe ATl Bl
BRI HREG WA W ol UINE Hed 98 I ¥ S WReAyS 2|

2. IS U4 TTell ¥ IRR gelel, I, R Ud geax fawar 7|

3. JAGHRA I Td Il FHRIG: Ped TGl H Ud ded 3ffdd 8Ial @
WWW@JW?HWW&THH%TWW%@
TSI AT qAT RSATIRIN B FARM B R XA H A ¢ |

4. WIS ¥ 3T UG TTell A Sod BISeR & 3fldl el & Hgd UR SR
Td & Rrad USsH SfaRIg®, Wisce, ATdRAele, UlelihArd, dAuif=+=
3R BIgeReRIet 81 B |

5. T (SR, IS8, o1, IRE) UICH &I AgdyUl WA 8 g8 Sod A
# A, *E, TR S o, Teifie o iR Snfife grar @

ST o] TRE W Hdfeld SMawId ! 3 ST BT © |

A TAR IS H STl Td TG Bl MASA HIAT AER B RAWIRET BT =T
PR P U R TRIBT © Sl By YR [AIRAT & SIRgA | T 8 39 91
R SIS Ud Sl $ UhE Y9Id DI USRIT PR P (U gHBIGD ATgIeed
e Wed & Aaeadmdr © | GUINT H I T SNl @ A1 H%ell
fAsfid axa <7 | FAWe R fH1 1 Faar 7 |

frep: @7 Fen fafi=1 SrguarTl # S QAN & forg omenied g9 ugE
BHRITHG O 3R AR & foly e UIEH Td M IadAE 3R SWRal
TP AR BT Sacpd PRaT 2 | AT & [Fad d yIa 0T 8H &
PRI IE WReY B gfte W dgd "edqUl © Oeld Jad arel, AN, dAMbR
YA AT I WM | HAR, Heof Td A= I & 921 <1 |Waha1 2| B
U1 IT A Ml U9 &Il &l SARR @R Udh dlaTg ATl dbl ATl H |
AT Ud Yol 3FIST g, Sil, 91O, 7], SR, S789 99 AT AT el
JET aige WS 3R R GG AN ¥ RE THN W, T W HH
TN TS B |
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WL R Faed TP qdb-lih & g8l Aiferid a1 a3 (Gls) Uh
fNEyeR & Atedk & O eifpel @ YeRv uRdge fawvor @
ATI—ATY HUYRY G dead faseryor & Jfer f Iucrer it 2 |
R dIeT MU N d@efe 9 2 R el axg @
SR a1 axg fNy &1 Wy {6y Hagd g7 off ol 2 |
HIed & oy mawre Hoit @ Wi faga g fafdwor emr) |
T Bl 81 39 UBR I8 W § 6 fa fga geer fafawo
EMR) & GGX WG AWd eI & | 99 argHAsSd H 9Ied B B
21 @ gx 9ded & foU IER (REDAR) &1 WANT fhar 7am = |
AR W fayga g fAfexe fafva w=xa § fSew 9iffe
fafhRoT ®1 STfUTerd & WRUlg 8 9T & | 39 UbR g3 Hdad
A UPR & B AT YR WIed UG Afh ggR HIed |
o fafexer oo &1 uge sid gd 2| faga gae fafaso
FH 98 WE Sl gR ¥Haed & oy Iuees B OEr 21 S
argHeed Rasdl ded © | fafr=T TR0 <& & folw A=—fr=
Hded R B B |

Key words - GG HIGAHMfold FIAT T, Faad axvl ol

YIG: GgR Hdad daiiih & g f[aera d9dl wardl # fgd f[Iayge
® GHI RS B3AT | i argaml @l e Hftad AW 9 Sar 981 SSir o
AHdT 3ATd aId HICUTH! gRT fhdl 98 &3 I TP 8l BIeims H 3ifdhd
IRAT Wva T2 2| fgd wgg o 9199 BT & @ud w9 W SuAnT
fopam T o

1950 & TYH H ITbc db-ld dl dReel A5 & & & USE Td USSR &
g gfcRuEl oRH UR UZd TMATI955 H USA & RTEfd 9 ¥g =won fd
1957—58 @ AR YIS I9 § UH HIFH IUUT BIST SIRAT g sH4
gd & USSR 7 4 JTATEX 1957 BT WAH—Hd 30 YoM ISWIE BT eI
PR QAT IRA H JRIEI  GRAIE DI YR 1975 H §3AT Sd ISRO 7T 3RINE
TS YH SUUE T e o |

SUIE 3T YR & BT 2 |
(1) I geasIfers
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(2) Y—geudiicrd

T oI Fifeld IUUE Yo A 800 fhoHlo @ Hars W enfid fBy o 2 |
q@Id: ¥ W9l @ 99 vd oy el 2g vefid fRY o € s i
Jeddlerd gafelt ®ed 2 & gedl uReAr ¢a ¥ ga @l 3R &xd gy fagaa
T B U fHftead Wy 99 U &) R UR &R © |

Safh qgeadlicid SUTE Yl &l ey i | ARy @Al & AR 24 °¢ 4
T URPAT G PRAT 2 | UHR I8 BAY & Gl & fhedl 9 & A RerR
BT | B M TE 3ol QX Yl P ABIed Tel BRAT © | ORI o
36000f&H0% @I HaTg U AT by O €1 59 YSR & SRl & JaUT &
fog wRa apfl ff IRFed! U MBI 2| R & UARY H g SUUE D

T Bl 2 |

Hdgh: oI AN WR F 3w fbe 2 S YR o9 Su¥sl d Gded o B
2 Sl WEAfTd ol T I B & | SUUT FAGh| B oy lchHM I e
F BRI 2 | R R awgell A1 9 &5 B G H AR B AR I
TR BT drell dis A Jifye Ay a1 Sudvor Hded dednd 2| Fded
P W dXT 227 & forg & fhardial 81 B 1 39 UBR STl el dxiTesy
-3 HIgdh BRI B o | g Fraara AfeR &1 v @ Wagd &
IR Haed @ fory ugad BT ® S92 agAsand Rasal dEd 21 g
Hded & fou Sude fagd g fafesor § Rk ddedl &1 faavor
fAeraa 21

REEED faga gy fafdRo &1 wRE
1. 9T D (Aerial Camara) 0.4u m-0.7um
2. JZWICHI HHAAIED (MSS) 0.3um-0.9um
3. A9 $HHAIED (TM/ETM (3-5)um(8-14)um
4. AT FIgh (Micro wave sensor) (1Imm-1m)

WE%WW&%B(Sceanner)aﬁ@ﬁ%GﬁaﬁWWﬂﬁﬁmaﬁ
Thd BIA & | HAGEI TR B T qAT MMIRG g919¢ & ATAR IgUagHl
FHIIED A UBR & BN o |

1. Cross track scanner: I @ U & of¥gdd fQuT H HHANETT |
2. Along Track Scanner: T P UJ b aﬂé?ﬁ ST HHIIRIT |

fEaRagH HHdled 30 ERITC IS AN & IR—IYR ofad fQuT H 3ra=
HEF A IR HMR UG —GAR DI HUG—hRId WY PR dlell IR

HHAIETT XTRAT (Scan lines) BT STT—3TST SHHAAIEN] BT BN TR ERTAATI
A1l BT HaR BRaT 2 |

$Hdled  (Pushbroom MSS)[ZaRhgd TgWacHl HHdled I Wil 9
PHdless | Blg O AT SUATIAE TUUT TE! BT aRA IFb WIH W Th
oI I SN ST AN & AR Rerd AER AU [GTRA | UTE ol

BT HAGNED B RIP g W BIHd Bl 2 |




[104] THIT FHR GI0sy

qusH gorell & g g H e b S el I )T «'d & fou U
gerds Ufd Bl 2 Ud Ufdd H U B9IR AT J1fd HIGd ol B © | JUSH
JUTell H \Radvegg & IS Aqad & a9 A JHAE SusHEg sffd T
ERIT NS Udlss H AFF I8 A1 A 39 @1 3@afdy e ol Bl
2| Aaed iy f g g7 wRmafda fafewer & wEn @raden) o € 9gfud
IRA | 39 AGfaT ot @ AT B e wu § WeIRd fhar S 2
YSRUT &I dh-lfh & AR TR OF PR & ifhd fd T (Digital image
format)ﬁa%l

1. BIP: U% 9vs & fiadal wAw: HSIRd 81 & 3feiid $9 gaver &l
T dd e 2|

2. BSQ: YWERU U8 & IR BT 3| AT $H XA BT UHE T
qvs B |

3. BIL: Ud qUs I U gl qeirg ufdadl AW WsTRd 8iil 2| 39
IRAT BT YA Ted G 2 |

IgEHHAIED TUITCll H A4 dUS B & | Sl el 8% el d 3faRad [Afhror &
TR P NN FRA § | 19 3favad fAfHROT B At BT BT qAT UG B
[T BN AT T P 9ve | yfaRenfud wxad § ar sﬁ false color composite(FCC)
FEd 2 | g Il o faves amar W eyl g S IR UBR &1 B o

. R e - Al e el <R gmn Rerd s S arel
TRTQE] SIRIA B AT 8| gad & Udh UJR & 50UTaud &3
R Rere R T R el # 9 Agad o WagH fawe
HEd T |

2. A feq : e faved <1 axgell & 9 & 98 =Faw 0
o . 39 ggell @ Uil & WK Ud U §aN ¥ 9UF a@l o
qD |

3. MR faved: a8 =ad 99g A [l axg &1 9 dar 39
weIRd fasam Siar 2 |

4. T fades: fogg geo fafexer g8 a9 w1 e
AT Y Fhell B R quﬁwaﬂms e yga Tel b

I Gox Haed H UTd 3Tl BT HI—(Ashd AR H ARDBRI HRA IS
YGX Waed HRIM (NRSC BaxMEIG) ERT a1 Sl 2 ST SUUsl gR1 uivd
Jifdrel & THAGROT & AR 396 uRIgd & & ff Fxell 21 g
Hded ¥ UTd 3ffhel b Acid ARAT & 70 UMNeT asgd & Sl IR
R Fded ax= (Institute of Remote Sensing Dehradun) gIXT Farferd fear AT 8
| NRSC Ud 1IRS Ml B WRAR iciRe AT ST (Indian Space research
organization ISRO) P Q_Cb—lé?ﬁ 2| 997 ufderor @ SuuE gnT U 9w # I
ST S BlaT & WIefl N8R Wed Aal UsTs Hl HWall ¢ |

AT & F9g IuTsl B AT T A § aRadd & A1 gedl &I goid I
& BRU A AP AhST § D! [Apferdt o Sl ¥ | Hded B forg ugad
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TYT & HIOT § gRIcH I @I el DI YEAT DI JIAd BT 2 | TINT |
Ugel 39 AYfGAT DI gX BRAT B & | $H JHord 97 IRYTEH PEl Sl © |
v fapfodt freiferRaa 3—

yRuefig afidel gRT Yedifbd fapfadl —

1. 9l & gUiF gRT S+ fApferdt
2. IIRET I &I T H gRac= ¥ a1 fapfadr

frd ¥ ey eaifod Rofvd
1. AR IF Bl JArg H URTa d a1 fAgfert
2. R I & A H gRId" H I fapfadf

frafia faefdt —
1. HHAED TUU & 9 H gRacd § Ica [Apfort
2. FHdleds fAgion—

(@) madied dfad &1 ge, (@) fHH Hadled B Udh <RI & Isard
TR 37 81T | (W) fohefl dfe 1 Sarar =Hear g |

S aReIRIT affdweT & Hifraei (Enhancement) foam STTaT 2
T I oI 81 O € 3R g2 fAelfSa &_ar god &1 oIl © |

9 UBR IRl T UTPiad ddl @ USdM @ SMHR MM Tod Ufdwd
Areed ganfe Uggell R AR &= BT © | waifde wewyt 98 ? fF s9
Tpblfd gRT 9T uRemd a9 9 JeIed & o/ dd el gra gRomd &l
&3 JeTUT §IRT Sild (Cross-verity) &l &X odl & | $9 YHR A AdAld gRI
ﬁ?ﬁﬁaﬁazﬁrﬁwmwwﬁwﬁlqﬁﬂmﬁ ¥4 q@fd @1
UINT el A= ﬂi Afre| argHse fae |qa fAs 29 seade giaRor
fas g aafa fagmm w&(ﬁa@mﬁwﬁmwmélw
TDbAIfh & AJUANT P QW Y 2141 W] DI ¥ —FAT TF Geo- informatics
DT YIT Dl ST Hhdl HKIRIIEES Skl T (Geographical Information System) BT

g H Geographical Information System <21 YT YRS H Botanical Information

system & M ¥ |l YHRA 7 |

TN (Applications) : Fgx Fdad A UK 9% &I GIS WHCdIR H AT B
HAIHATTAR I3 DT U B © | SRl & U 39 AfedR Yool o
AHfTEE @ |- e A e IR e @ gl Bk 7 e s
foyy @1 $=1E AT 8 A § UG RIS & gl &1 MR 81 ST 7 | 89
3D fd9 &7 i@l S=aad URISY (Digital Elevation Model) & M | J&HRA % |

WIATHIS AFREA § GRARI & owls & 9Nl ¥ AU & &R 9 JhTS
PRI BT S0 IS0 THO AITCAIR & ITANT A WReAdl 9 Y& & A far
ST XET | are IRl BT MeRMAfy faswer | 9o ud ¥l @ ugdE
WIAHYl BT AR Ud BRIGR Ieadad Bl AU GIS & ATed A A=
T B &1 ¥ | BERR SWId & "M 9 Udd Fedl Ud uul @ ggE
KINIEI S RSN
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A=y el # YR HdaT BT YANT Fgd &1 Aol | g3l | Irkdd § g9 ddbeilid
BT YIHD TR R AN A fdEygg H E URW g3 AT| 9YRA WRBR Bl
I oraRel NfY 78 & f 98 S99 A& &1 YA dadal ANTRG S
A B B AfBT BRI (2001) B TS B 96 Wi B HICRIC BT F&gof
=1 ded H oor e 1 HieR @) BIdI R T8 @1 awg B A RIFET (Track)
BT ST AHaT | AT WRA 9 &3 H g & AR giar gedl § ¥ B
fT9® ITT AT Telldel GIRTe=iT RIRed (GPS) ® | T (GAGAN) SUUE! &l
Udh GPS Wicdd © | I8 WIRd Hied FAK Q&N QU &I ANRSG Jaam yam
|

JE TSI Edb SUUSI b UHUYT H 9RT DI &HA g H HaH 2 | R |
2017 ¥ UP AT 20 SYTS] BT YU R Jg A1fed W $x fear R faza @
famfyd <o & S9UE 9 o |

=1 g&R & FgMi @ g, dd &3] &I Ugd §HE d Sfdl & JIYH &
AU & A BT gaigae ff $9 d@ie Arad 9 d8d) gall © | Yol Wik
& AERHT © AR RIS alel &3 BT AT W $9 dddlid | b
ST RET 2 | i g9 qablfh @ SIuANT SRIMAT 2 |
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- TR Rl R AT & AY—AY SRV dgd SR -l
TEH AR Gl HAAT DI MALIHAT gl ST T AR Bfd—HH BfS gran
S | Sedt 9 # wfaar & IR # Csfadr @ ¥ g § emer e
Yo BT IE DA 2141 ¥l H GO qRE F9 WIfed 8 I8 21 ggwul AR
g 39 T ¥ BT FH BfSA B AT & B BAAT B AELIHAT 9¢ T
2| A9 WIE 99 gH 2| AR WG IR AR ST &1 eRT 7| STd®,
g AR T8 @) BT 2| A1 &W el wwdr § fa w) @ F W
T H 21d1 I # BT gRT ARIar & W8 3R Whe T Bl UgAEs dTel
HfAadl H T qadlel | IR B GeH UgA, FHI P Bl—sd RN iR
g Pl Bfaar § ®UIRIT BRIl fewal Hiddl bl S Bl fawR H_d
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