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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.   
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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; Würdig 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
0
 15' 30'' N to 30

0
26

0
 25'' to and longitude 

78
0
 42' 30

0
 to 75

0
 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
2 

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
o
C) and 

water temperature (3-25
o
C) ranged from S1 to S5. Similarly, dissolved 

oxygen (7.4-12.5 mgl
-1

), pH (6.8-7.3), conductivity (80-350 µS
-1

) and 

current velocity (0.1-4.8 msec
-1

) 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 (λ=0.501) and 2 (λ=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 S1while 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
-2

) 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 

(S1) 

Kurialgaon 

(S2) 

Nagani 

(S3) 

Jajal 

(S4) 

Shivpuri 

(S5) 

Forest  Oak Forest Pine Oak 

Forest 

Agriculture Agriculture Mixed 

Forest 

Stream Order  I II  III III III 

Distance from 

Source (Km) 

 6  11 21 29 43 

Latitude (ON)  30o23' 25''  30o 21'25''  30o 19' 

15'' 

 30o18' 15''  30o8'15'' 

Longitude (OE)  78o19' 30''  78o20' 10''  78o21' 10''  78o 20' 40''  78o 23' 

30'' 

Altitude (masl)  2200  1571  1400  1200  375 

Substrate type C,P,P,MB, 

St 

LMB C,PMB,St LMB,C,P, 

G,St 

C, P,G,St 

Total Mean Density 

±SE (Indiv.m-2) 

542.36 

± 15.18 

617.49 

± 15.31 

649.62 

± 16.80 

588.07 

±19.66 

754.54 

± 39.88 

Final p value  

(U test) 

S1-S2 

0.003653 

S2-S3 

0.06448 

S3-S4 

0.02122 

S4-S5 

=0.0004915 

S1-S5= 

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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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 15.79 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 4.77 3.68 23.97 

 

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. 
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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 S1while 

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. 

 

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 bell-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
st
yearwith 207 mm and minimum in the 11

th
 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 0+ 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 

(mm) 

Mean 

length 

(mm)  

Growth  

increments 

(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 

 

 

 
 

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 P2O5), and 

Potassium (as K2O) 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
rd

 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 

recommended 

fertilizer dose 

(Yield q/ha)  

Yield (q/ha) 

with 50% 

urea+2% 

enriched 

Orgosa 

Yield 

increase 

over control 

(q/ha)  

% increase 

over control  

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  

                     

 
 

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 

 

Acknowledgements 

We acknowledge all the ones who dedicated themselves in this 

study by any means. Thanking Mr. Habib (Director) G&W Agrovet pvt. 

Ltd. for financial and R&D support, my parents Dr. Sk Md Noman and 

Mrs. Mahe Jabin for their unconditional love. Errors, if any, are purely 

unintentional. We attempted to trace and acknowledge the copyright 

holders of all materials reproduced in this paper and to copyright holders if 

permission and acknowledgements to publish in this form have not been 

given. 
 

 

 



Enriched Orgosa : Bio-organic Fertilizer [35]  

 

References 

Anonymous (2001) Report of the working group on Organic and 

Biodynamic farming. For the tenth five year plan government of 

India planning commission, September, 2001. TFYP working 

group Sr. No. 46/2001:25 

Diver, S. (1999) Biodynamic farming & Compost preparation, Alternative 

farming systems guide, www.attra.ncat.org. Appropriate 

Technology Transfer for Rural, pp: 20, Retrieved from: 

Gnanavelrajah, S. (2011) Blending Urea with Organic Materials 

Possessing Antimicrobial Property on Nitrification and Ammonia 

Volatilization in a Tropical Soil. World Journal of Agricultural 

Sciences, 7(6),: 705-709,  

Gupta, S. and Dikshit, S.K. (2010) Biopesticides: An eco-friendly 

approach for pest control. Journal of Biopesticides, 3(1 Special 

Issue), pp: 186-188 

Kandpal, V. Biopesticides. International Journal of Environmental 

Research and Development.4(2), pp: 191-196. 

Kumar, A., Solomon, S., Singh, N. and Mukherjee, S. (2015) Organic 

Enriched Margosa: A Natural Green Input for Increasing Crop 

Productivity. In: Proceedings of InternationalConference on 

Agricultural, Ecological and Medical International Journal of 

Advances in Science Engineering and Technology,Oct.-2015 

Organic Enriched Margosa: A Nitrogenous Fertilizer Enhancer 

(NFE) 194 Sciences (AEMS-2015), Penang (Malaysia); pp: 31-32,. 

Kumar, A., Solomon, S., Singh, N. and Mukherjee, S. (2015) Organic 

Enriched Orgosa: An Agent of Biodynamic Agriculture. In: 

Proceedings of International Conference on 

Chemical,Environmental and Biological Sciences (CEBS-2015), 

Downtown (Dubai); pp: 191-193,  

Kumawat, N., Shekhawat, P.S., Kumar, R. and Sanwal, R.C. (2014) 

Formulation of Biopesticides for Insect Pests and Diseases 

Management in Organic Farming. Popular Kheti, 2(2), pp: 237-

242,  

 Lemus, R. (2011) Enhancing Utilization of Urea-based Fertilizers in 

Forage Production. Vol. 4, Issue 3, Neem based 

Biopesticides/Biofertilizers.  

 Pakeerathan, K., Mikunthan, G. and Tharshani, N. ( 2009) Eco- Friendly 

Management of Root-knot Nematode Meloidogyne incognita 

(Kofid and White) Chitwood Using Different Green Leaf Manures 

on Tomato under Field Conditions. Sci., 6(5), 494-497 

http://www.attra.ncat.org/


[36] Md. Saiful et al.. 

 

Pandey, J. and Singh, A. (2012) Opportunities and constraints in Organic 

farming: An Indian perspective. Journal of Scientific Research 

Banaras Hindu University, Varanasi, 56: 47-72,  

 Solomon, S., Kumar, A., Singh, N. and Mukherjee, S. (2015) Organic 

Enriched Orgosa: A Comprehensive Agent of Sustainable 

Agriculture and Agrobiology Practices. WorldEngineering & 

Applied Sciences Journal, 6(3): 170-175 

Sultan, N.S., Raipat, B.S. and Sinha, M.P. (2013). ISESCO Journal of 

Science and Technology, 9(16), pp: 82-88,(2014). 

http://knowledgeshower.blogspot.in/2013/07/presentstatus- of-organic-

farming.html 

http://shodhganga.inflibnet.ac.in/bitstream/10603/3207/5/0 

http://tcdc2.undp.org/GSSDAcademy/SIE/Docs/Vol4/Neem_biopesticides

.pdf. 

http://www.bridgechem.com/Website%20Upgradation%20matter/NEE 

M%20BASED%20BIOPESTICIDES%20&%20FERTILI 

ZERS.pdf. 

http://www.demeter-usa.org/downloads/Demeter-Science-Biodynamic-

Farming-&-Compost.pdf. 

http://www.greeneem.com/about.htm 

http://www.sapinternational.be/PDF/I35%20Karanj%20oil%20formulas.p

df 

https://www.biodynamics.com/what-is-biodynamics 

 





                                                                                                                         ISSN: 2319-9997 

Journal of Nehru Gram Bharati University, Vol. 08 (01), 2019:37-52 

 

Effects of EMS Mutant on Different Synthetic Consortia, 

and their Comparative Studies for Environment 

Sustainability 
 

Adi Nath
1, 2

and Shanthy Sundaram
1 

 
1
Centre of Biotechnology  

Nehru Science Centre, University of Allahabad, Prayagraj-211002 
2
Department of Botany,  

Nehru Gram Bharati (Deemed to be University), Prayagraj-221505 
 

Corresponding author email: shanthy.cbt@gmail.com, adinathupadhyay@gmail.com 

             (Received: 29.01.2019, Accepted: 23. 03. 2019) 
 

Abstract 

Aquatic 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 CO2 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 CO2 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 CO2 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 CO2 conversion into biomass is high only under conditions 

where the CO2 mass loading rate is low. At a high CO2 mass loading rate, 

the formation of volatile organic compounds is the main CO2 

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 ºC temperatures and illuminated with an irradiance 

of 46.25 μmole m
-2

 s
-1

 photons under the regime of 18:06 light-dark period 

in 500 mL Erlenmeyer flasks with initial cell density of 1.62×10
6
 cells 

mL
-1

. 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 9.58×10
6
 cells 

mL
-1

 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
8
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 

100µL supernatant from each eppendorf tube was used for the estimation 

and determination of total carbohydrate contents (Loewus 1952). The 100 

µL 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 trisHCl (pH 8.0), 

0.01 M MgCl2, 18% w/v sucrose, 40 mMβ- 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 µL 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 µg protein from each mutant was used for performing the 

sodium dodecyl sulphate- polyacrylamide gel electrophoresis (SDS-

PAGE) with slight modifications as described by Laemmli.  
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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 (K2Cr2O7) 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
6
 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 

 

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 

Organism Phycocyanin (mg mL-1) Protein (mg mL-1) 

Chlorella sp. WT 2.998 1.89000 

Chlorella sp. mutant 3.018 1.921 

Spirulinaplatensis WT 3.879 2.340 

Spirulinaplatensis mutant 3.921 2.411 

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 

Consortia1 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 
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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(628μg mL
-1 

in wild type consortia1 

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 

 
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 yield in highest producing strains in 

monocultures Spirulina platensis were 3.921mg/mL
-1

 and 2.411 mg/mL
-1

 

respectively on harvesting day. The highest heterogeneous species 

richness consortium 1 was producing quite less than most producing 

monocultures (3.872 mg/mL
-1

phycocyanin and 2.183mg/mL
-1

 on 

harvesting day (Table1). 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.  
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       Dose response curve of Spirulina platensis.
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        Dose response curve of Scenedesmus dimorphus.
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       Dose response curve of Anabaena cylindrica

        cells with different doses of EMS
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     Dose response curve of Synechocystis PCC6803

        cells with different doses of EMS
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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 2 Growth curve of different wild type and EMS mutagen 

microalgae with their developing consortia. 
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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 II proteins; Dl, D2, CP43, CP29, 9 kDa 

protein and the 25 and 27 kDa polypeptides of peripheral LHC II are 

known to be phosphorylated in light. Light dependent proteolysis of Dl 
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protein give rise to primary degradation fragments of 23 kDa(Gilmore et 

al. 1996). 
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Figure 4 Chlorophyll a quantification of different wild type and mutagen 

microalgae with their developing consortia  
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Carotenoids production by WT and mutant

microalgae
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Figure 5 Carotenoid quantification by 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 

CO2 tolerant than monoculture showing excellent stabilities to high 

concentration of CO2 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 permittivities
*

ε


 (=
'

ε


- j
"

ε


) 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 mk1 

controller. The sample cell consists of indium tin oxide (ITO) coated 

glass plates having sheet resistance 25 ohm/. Two plates have been 

separated by mylar spacers of the thickness 10 m. 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]  
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where )( is relative permittivity in the high frequency limit, i, fri and 

hi are dielectric strength, the relaxation frequency and distribution 

parameter (0hi1) of i
th

 mode respectively. The third term of Eq. (1) 

represents the contribution of electrode polarization capacitance at low 
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frequencies, where A1 and n are fitting parameters. 
k

f
0

2


 Accounts for 

the contribution of dc conductivity, with   and k as a fitting parameters, 

usually k=1. 0 (=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
m

 is empirically added in 

Eq. (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 
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Different parameters have been estimated by fitting the experimental 

curve of real (


ε' ) and imaginary (


ε" ) part on Eq. (1) at different 

frequencies in the temperature interval from 73
0
C to 53.0

0
C, and obtained 

the values of the dielectric strength , relaxation frequency frand 

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 %   

C9H19PhPhCOOPhCOOC*H(CH3)C6H13   38.22 

C8H17OPhPhCOOPhCOOC*H(CH3)C7H15   18.52 

C4H9O(CH2)3OPhCOOPhPhCOOC*H(CH3)C6H13    9.27 

C2H5O(CH2)2OPhPhCOOPhCOOC*H(CH3)C6H13  13.99 

C10H21OPhCOOPhCOOC*H(CH3)C6H13   20.00 

  

 

 
Components of K-128      Weight % 

C6F13CH2CH2OPhPhCOOPhCOOC*H(CH3)C6H13  12.13 

C6F13CH2CH2OPhCOOPhPhCOOC*H(CH3)C6H13  11.87 

C6F13CH2CH2OPhCOOPhCOOC*H(CH3)C6H13  38.80 

C6F13CH2CH2OPhPhCOO(F)PhCOOC*H(CH3)C6H13 24.30 

C8F17CH2CH2OPhCOOPhCOOC*H(CH3)C6H13  12.90 
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C6F13CH2CH2OPhPhCOOPhCOOC*H(CH3)C6H13  12.13 

C6F13CH2CH2OPhCOOPhPhCOOC*H(CH3)C6H13  11.87 

C6F13CH2CH2OPhCOOPhCOOC*H(CH3)C6H13  38.80 

C6F13CH2CH2OPhPhCOO(F)PhCOOC*H(CH3)C6H13 24.30 

C8F17CH2CH2OPhCOOPhCOOC*H(CH3)C6H13  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 (
0
C) in 

parenthesis in cooling cycle is as follows: 

I(85) SmA*(59) SmA*-SmC* biphasic region(53) 

SmC*(48) SmCA
*
(< 0 

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  and fr.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 

(S) increases with decrease in the temperature as shown in Figure 1. 

According to Curie-Weiss law, the reciprocal of S should vary linearly 

with the temperature. The values of s have been fitted (Gouda et al. 

1991) to the Eq. (3) in the temperature range of 59.7 to 69.5 
0
C. 
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Figure 1 Temperature dependence of dielectric strength )(  and inverse 

of dielectric strength 1
)(


   for soft mode in SmA
*
 phase 

 

 
 

Figure 2 Temperature dependence of relaxation frequency (f r) for soft 

mode in SmA* phase 

 

where TC is Curie (paraelectric to ferroelectric transition) temperature. 

pitchq 2
0
 .  

 




22

0
C

 term is arising due to the coupling between 



[58] Anoop Kumar Srivastava 

 

tilt and polarization. 
2

0
Kq

 
  2

033
  KK  is temperature 

equivalent energy needed to unwind the helical structure at the transition. 

C and  are the coefficients of flexo- and piezo-electric coupling 

between director gradient and polarization, and between tilt and 

polarization respectively. K33 is the bend elastic constant and   is a 

critical exponent which has been incorporated to account for the 

deviation from the linearity in 
S

1 , if any.  From fitting, the exponent 

 is found to be 1, which means Curie-Weiss law holds. The value of TC 

in Eq. (3) was found to be 59.0 
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 
 

2

0

22

0

Kq

C
 which represents a cut-off 

value of dielectric strength. is 19.9, also agrees well with the 

experimental value of dialectic strength at 59.0 
0
C Experimentally, the 

value of dielectric strength at 59.0 
0
C is found to be 15, and that means 

that at Tc, /1 =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].  
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The temperature dependence of rotational viscosity (
S

 ) may be 

expressed by the well-known Arrhenius equation
)/(

0

TKE

S

Bae  , where 

Ea is the activation energy. Hence Eq. (4a) can be written as  
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The temperature dependence of soft mode relaxation frequency has been 

fitted to Eq. (4) and activation energy of 0.77 eV is determined. The 

value of 


2

0
Kq

 is found to be same as obtained from Eq. (3). The fitting 

parameters of soft mode are given in table 3.1.  

From Eqs. (2) and (3), for  =1, 
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Variation of 
SS

f
.

  with temperature is shown in Figure 3.  Temperature 

dependence of 
SS

f
.

  has been fitted to Eq. (5b) and the activation 

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

obtained from Eq. (4).  The value of
0

22

0

2

)(



 C
 obtained from fitting is 

110
17

.  

Figure 4 shows that  and fr have strong temperature dependence even 

in the biphasic region of SmA
* 
and SmC

*
 indicating that soft mode exists 

in this region as well. Slopes of  andfr also show change of slope 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Variation of 
SS

f
.

  with temperature for soft 

mode in SmA
*
 phase 
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Figure 4 (a) Variation of dielectric strength )(  and relaxation 

frequency (fr) with temperature in Biphasic region. at 59 
0
C meaning 

thereby that there is a weak transition and the system goes to a different 

phase (mixture of SmA
*
 and SmC

*
) at this temperature. As temperature 

decreases, SmC
*
 structure dominates and therefore ' and   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  and fr with 

temperature in the biphasic region are shown in Figure 4a and that of 

1/   in Figure 4b. 

 

 

  

(b) 

 

 
 

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 
0
C.    

Low frequency relaxation phenomenon (LF 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 
0
C, where SmC

*
 and SmCA

* 
phases exist. This relaxation frequency 

decreases slowly with decrease in temperature, becomes ~0.2 Hz at 54.7 
0
C. This relaxation process may be present in SmC

*
 and SmCA

*
 phases 

also as observed by Uehara et al. (1995) in all the three (SmA
*
, SmC

*
, 

and SmCA
*
) phases. Dielectric strength of LF 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 n
Af

  in '  and 

f
0

2/   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
0
C to 0.07 at 54.7 

0
C for low frequency 

relaxation mode. 

 
Figure 5 Variation of dielectric strength )(  and relaxation frequency 

(fr) with temperature for LF mode. 
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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 0C. 

Temperature dependence parameters in biphasic region resemble well 

with the  dielectricbehaviour 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. 

 

 
 

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 × 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) l, 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). 

 

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).    

 

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.  

III. 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.   
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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.    
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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. 
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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.   
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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. 
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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. 
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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.  
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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. 

0

10

20

30

40

50

60

70

Dustbin in house

Yes

NO

 

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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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 

mailto:rkkbiok@gmail.com
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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
0
C but lower than 70

0
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
0
 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 20µl ofprotease into it. Then incubate it at 

56
0 

C for 15 minute. Then add 250µl 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 500µl 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. 

 

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. 

 

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  

( in years) 

Number of cases Positive 

Cases 

Negative 

Cases 

   0-20 00 00 00 

   21-40 13 00 13 

   41-60 17 05 12 

 60 Above 00 00 00 

Total number of case for HPV Positive cases Negative cases 

30 5 25 
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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.  
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      izsepUn ds ckn fgUnh miU;klksa dh ;FkkFkZoknh ijEijk esa ukxktqZu lcls 

leFkZ gLrk{kj gSA Hkkjrh; xkWoksa dh 'kks"k.k ls Hkjh ftUnxh muds miU;klksa dk 

fo"k; gSA buds leLr miU;kl lkfgR; esa fefFkykapy dks gh dFkk&dsUnz cuk;k 

x;k gSA lektoknh psruk budh ewy psruk gSA ;g ys[kd dk dFkk&dkS'ky gh 

gS] ftlls eq[; ik=ksa ds lkFk xkS.k ik= Hkh ikBdksa ds eu esa vfoLej.kh; LFkku 

cuk ysrs gSaA ukf;dkvksa dk pfj=&fp=.k ukxktqZu us bl izdkj gS fd muesa 

Hkkjrh; ukjh dk izfrfcEc fn[kkbZ nsus yxrk gSA izkphu dky esa fL=;ksa dks 

lekt esa vR;Ur lEekutud LFkku izkIr FkkA ;gk¡ rd dgk tkrk Fkk] fd tgk¡ 

fL=;ksa dh iwtk gksrh gS ogha nsorkvksa dk fuokl gksrk gSA ijUrq e/;dky 

vkrs&vkrs fL=;ksa dh lkekftd n'kk esa fxjkoV vkrh xbZ] vUrr% orZeku esa 

L=h 'kks"k.k lekt dh eq[; leL;k cu xbZA fL=;ksa ds izfr gksus okys vijk/k 

bldk izR;{k mnkgj.k gSaA  

 ukxktqZu dk jpukdky Lora=rk izkfIr ds igys ls izkjEHk gksdj ckn 

rd foLrr̀ gSA ml le;kUrjky esa gks jgs lkekftd ifjorZuksa dks buds 

lkfgR; esa lgtrk ls ns[kk tk ldrk gSA Hkkjrh; ukfj;ksa ij gksus okys 

vR;kpkjksa dks ukxktqZu us vius miU;klksa esa cM+h gh ekfeZd vfHkO;fDr iznku dh 

gSA buesa vuesy fookg] fo/kok fookg] os';ko`fRr fL=;ks ds Ø;&foØ; dh 

leL;k;sa izeq[k gSaA ukxktqZu ds L=h ik=ksa dk izLQqVu thou dh ;FkkFkZ Hkwfe ls 

gqvk gS dYiuk ls ughaA tSlk fd MkW0 fot; cgknqj flag fy[krs gSa fd] ^^i<+h 

vkSj lquh gqbZ nqfu;k ij mudk drbZ Hkjkslk ugha gS] os ns[kh gqbZ nqfu;k ds 

ys[kd gSaA blfy, muds pfj= csgn izekf.kd gSaA
1
 budh L=h ik= vk'kkoknh gSa] 

vPNs Hkfo"; ds fy, orZeku ds vlguh; d"V dks /kS;ZiwoZd lgu djrh gSaA 

^jfrukFk dh pkph* Hkh ,d fiNM+s vkSj xjhc vapy dh ;kruknk;h ftUnxh 

lesVus okyk miU;kl gSA blesa ,d xjhc czkã.k fo/kok xkSjh ds ek/;e ls iwjs 

Hkkjrh; lekt dh 'kksf"kr ukjh dh thouxkFkk mn~?kkfVr dh x;h gSA  

 miU;kl dh izeq[k ik= xkSjh ftu ekufld ;a=.kkvksa ls xqtjrh gS og 

Hkkjrh; lekt dh lM+h&xyh ijEijk dk csjgeh ls HkaMkQksM+ djus ds fy, 

i;kZIr gSA  
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xkSjh% xkSjh bl miU;kl dh ukf;dk gSA L=h foe'kZ ij dsfUnzr ;g miU;kl 

mRd`"B dksfV dk gSA xkSjh ,slh L=h ds :i esa fpf=r dh x;h gS] ftldk 

thou vuesy fookgds dkj.k fouk'k dh dkfyek ls <d x;k gSA xkSjh vius 

vrhr dks ;kn djrh gS] ^^lq[kh ek¡&cki Hkjk&iwjk cpiuA dqyhu ijUrq nfjnz ls 

fookgA jksxh ifrA ?kqu yxk gqvk nkEiR;A**
2
 HkkX; dh foMEcuk vkSj firk dh 

dqyhu oj dh lud ds dkj.k xkSjh ,d nes ds jksxh ds lkFk C;kg nh tkrh gSA 

firk dh bl Hkwy ds dkj.k o vfHk'kIr thou thus ds fy, foo'k gks tkrh gSA 

^^t;ukFk mu dk;j iq:"kksa esa ls gSa tks okluk dh iwfrZ ds fy, L=h dk miHkksx 

fNidj rks dj ldrs gSa] ijUrq izR;{k :i ls lkgl ds lkFk lkekftd 

mRrjnkf;Ro ugha ysuk pkgrsA**
3
 

 t;ukFk ds bl ǹLd̀R; ds dkj.k xkSjh dh 'kqHkadjiqj esa cM+h cnukeh 

gksrh gSA ijUrq og fdlh Hkh izdkj t;ukFk dk uke ugha ysrh gSA lekt dh 

vusd fL=;k¡ O;aX;ok.kksa ls xkSjh dks ?kk;y djrh gS vkSj vkuankuqHkwfr djrh gS 

ijUrq xkSjh us vius dks lWHkkyk vkSj dgk] ^^eSa dqN ugha tkurhA og Hkknksa dk 

eghuk Fkk] veko'k dh jkr FkhA ,d ?kuh vkSj v¡/ksjh Nk;k esjs fcLrj dh rjQ 

c<+ vkbZA mlds ckn D;k gqvk vius dks gks'k ugha jgk-----
4
A ,sls esa mlds 

lEeq[k nks gh ekxZ 'ks"k cprs gSa ;k rks lekt ds yksxksa dk vR;kpkj vkSj 

vieku >sydj thfor jgs ;k viuh dgkuh dks fNikdj thouyhyk lekIr dj 

ysA ,sls esa xkSjh lkgl ls dke ysrh gS vkSj /kS;ZiwoZd ifjfLFkfr;ksa dk lkeuk 

djrh gSA mls dsoy bl ckr dk nq%[k gS fd bl ladV dh ?kM+h esa t;ukFk 

mls vdsyk NksM+dj Hkkx x;k og lksprh gS ^^iwl p<rs x, vkSj ;g pSr Hkh 

ckjg fnu chr x;kA pkph dks lkjh iq:"k tkfr ls ?k`.kk gks xbZ] bl eqlhcr 

dk lkeuk ftls djuk pkfg, og dgha ckck cStukFk vkSj dk'kh fo'oukFk ds 

bnZ fxnZ xky ctkrk fQjs\ fN%! ,slk Fkk rks eq>s Hkh lkFk ys fy;k gksrkA gs 

Hkxoku! ikuh esa Mwc ejus ds vfrfjDr dksbZ vkSj mik; ugha gSA**
5
 bl izdkj 

lkekftd ;a=.kk lgrh gqbZ og dksbZ fu.kZ; ugha ys ikrh vkSj varr% foo'k 

gksdj viuh ekW ds ikl pyh tkrh gSA mldh ek¡ viuh iq=h dh n'kk dks 

ns[kdj mlds okLrfod dkj.k ij fopkj djrh gqbZ dgrh gS] ^^nfjnz dqy esa 

yM+dh C;kgus dk gh ;g nq"ifj.kke gSA**
6
 og ,d izxfr'khy ukjh dh Hkk¡fr 

fLFkfr dks LokHkkfod eku ysrh gSA  

 xkSjh ,d LokfHkekuh L=h gS] fo/kok gks tkus ij og fir`x`g esa u 

ykSVdj ifrx`g esa gh jguk Js"B le>rh gSA ^^fookfgrk ds fy, fir`dqy dk 

ve`r Hkh ifrdqy ds ekWM ;k ihus ds lk/kkj.k ty dh rqyuk esa rqPN gSA**
7
 L=h 

lekt gh xkSjh dks izrkfM+r djus esa ihNs ugha jgrk ysfdu og lcdks {kek dj 

nsrh gS] ;gh Hkkjrh; L=h dh fu;fr gSA xkSjh lfn;ksa ls 'kksf"kr Hkkjrh; ukjh dk 

izrhd gS tks vuesy fookg dh HksaV p<+rh gS oLrqr% xkSjh vkfn ls var rd lHkh 

fo"ke ifjfLFkfr;ksa dks pqipki Lohdkj djrh gSA ys[kd us mldh lgu'khyrk 

dk bruk ekfeZd fp=.k fd;k gS fd ikBdksa vUnj pfj=ghu iq:"kksa vkSj 

lkekftd dqjhfr;ks ds fo:) fonzksg dh Hkkouk tkxzr gks tkrh gSA  

pekbu% jfrukFk dh pkph* esa pekbu ,d xkS.k ik= gSA ;g ,d uhph tkfr dh 



jfrukFk dh pkph miU;kl---fo'ys"k.kkRed v/;;u [95]  

 

L=h cM+s yksxksa ds dkjukeksa ij tedj izgkj djrh gSA og ;g tkurh gS fd 

cM+s yksx cM+s ls cM+k dqdeZ djds mls <k¡d ysaxs tSlk fd og Lo;a dgrh gS] 

^^rqe yksx /kuokyh gks] gkfde Hkh rqEgkjh rjQnkjh djsxkA fdrus tksf[ke dk 

dke gS isV fxjkukA irk py tk, rks ljdkj esjk lR;kuk'k dj nsxh------**
8
 

pekbu cgqr gh prqj L=h gSA le; dh fLFkfr dks ns[kdj og le> ysrh gS 

fd vkt og pkgs ftrus iSls ekaxs mls feysaxs] ckr gh dqN ,slh gSA vf/kd iSls 

feyus ij rqjUr iYVh ekjrs gq, dgrh gS] ^^Hkyk ;g Hkh dksbZ dgus dh ckr gS 

efydkbu\ vkidh cnukeh D;k gekjh cnukeh ugha gS\ ij ,d ckr dgrh gw¡ 

ekQ djuk cM+h tkr okyksa dks rqEgkjh ;g fcjknjh cM+h efyPN] cM+h fuBqj 

gksrh gS efydkbuA
9
 

ne;Urh ¼nEeks QwQh½% ne;Urh Hkh ,d cky fo/kok gS vkSj bl miU;kl dh 

[kyukf;dk gSA xkWo ds dwVuhfrd 'krjat dh ,d prqj f[kykM+h gSA ^^mldh 

,d fo'ks"krk ;g Hkh gS fd xk¡o dh fdlh u fdlh ?kVuk dks c<+k&p<+kdj mls 

euksjatu dk eqn~nk cuk ysrh gSA**
10
 ne;Urh xkSjh ds ?kkoksa dks dqjsn dj vkuUn 

ysrh gS] fQj FkksM+h nsj esa lkguqHkwfr ds nks cksy cksydj mls viuh vksj vkd`"V 

dj ysrh gSA bl ij ys[kd dgrs gSa] fd ^^f'kdkj dks fxj¶r esa djds ckf?ku 

dks ftruk larks"k gksrk gS] bl le; QwQh ds Hkh larks"k dh ogh ek=k FkhA 

cspkjh mekukFk dh ek¡ dks D;k irk fd bl lgkuqHkwfr ds ihNs ,d Mk;u dk 

fuBqj vV~Vgkl fNik gSA**
11
 ne;Urh us xkWo dh lHkh fL=;ksa dks xkSjh ls 

ckrphr vkSj O;ogkj djus dks euk dj fn;k vkSj dgrh gS mekukFk dks ekW dh 

lekt fdlh Hkh gky esa ekQ ugha dj ldkA og lekt esa ,slh fL=;ksa dk 

izrhd gS tks Lo;a xyr gksus ij Hkh nwljksa ij dhpM+ mNkyrh jgrh gSa vkSj 

eq¡gtksj gksus ds dkj.k lekt mudk yksgk Hkh ekurk gSA  

jkeiqjokyh% ;g xkS.k ik= ds :i esa ik=ksa ds lkeus vkrh gSA jkeiqjokyh ,d 

>xM+kyw izo`fRr dh efgyk gS tks leL;kvksa dks lqy>kus esa ugha vfirq my>kus 

esa fo'okl j[krh gSA og nEeksa dks leFkZu djrh gqbZ dgrh gS] ^^fcYdqy Bhd 

vijk/kh dks ltk feyuh gh pkfg,A**
12
 

xkSjh dh ek¡% xkSjh dhek¡ vR;Ur lkglh efgyk gSA ifr dh e`R;q ds ckn Hkh 

vdsys gh iPphl ch?ks [ksr lWHkky ysrh gSA ,d le>nkj efgyk gksus ds ukrs 

ifjfLFkfr dks Hkyh&HkkWfr le>rh gSA blfy, t;ukFk dks nks"kh Bgjkus ds 

ctk; ifjfLFkfr;ksa dks nks"kh Bgjkrh gS rFkk viuh iq=h dks bl eqlhcr ls 

fudkyus dk iz;kl djrh gSA xkSjh dh ek¡ vR;Ur lkglh Lo:i esa fn[kkbZ nsrh 

gS] viuh iq=h dh <ky cu tkrh gS vkSj Nkrh Bksdrs gqbZ dgrh gS] ^^ns[sk dkSu 

D;k fcxkM+rk gS\ eSa :bZ dk Qkgk ugha gw¡ fd yksx Qw¡d nsaxs vkSj mM+ tkÅ¡xh] 

enZ gks rks lkeus vkdj dksbZ dgsA
13 

xkSjh dh ek¡ xkWo dh ,d ncax L=h gS tks 

lekt ds yksxksa dks Bsaxk fn[kkdj viuh csVh dk lkFk nsrh gS vkSj nenkj 

vkokt esa dgrh gS] ^^fcfV;k dks eSa I;kt dh rjg tehu ds vUnj nckdj ugha 

j[k ldrh] blds pyrs pkgs tks dqN gksA ftl lekt esa gtkjksa dh rknkn esa 

toku fo/kok,W jgsaxh] ogkW ;gh lc rks gksxkA**
14
 

 okLro esa xkSjh dh ,d fuMj vkSj ǹ<+ fu'p;h pfj= ds :i esa ikBdksa 



[96] vjk/kuk nsoh ,oa lO;lkph 

 

ds lkeus vkrh gS og vPNs ls tkurh gS] lekt mUgha dks nckrk gS tks detksj 

gS] Mjiksd gSa ys[kd xkSjh dh ek¡ tSls ik= ds ek/;e ls lekt esa ifjorZu dk 

vkokgu djrs gSaA  

lq'khyk% lq'khyk bl miU;kl ls vR;ar xkS.k ik= gSa] ;g Hkh ,d cky fo/kok 

gSA ifr dh e`R;q ds ckn lekt esa 'kks"k.k dk f'kdkj gksrh gSA dk'kh esa tkdj 

,d cnek'k egjkt ds iYys iM+h ftlus mldk [kwc 'kks"k.k fd;k vkSj var esa 

,d [k=h nqdkunkj ds lkFk jgus yxrh gS] mlds ?kj dh efydkbu cu tkrh 

gSA  

 gekjs lekt esa u tkus fdruh gh xkSjh lq'khyk tSlh efgyk,a gsa tks 

?kqV&?kqV ds viuk thou O;rhr djrh gSaA iq:"k lekt esa ,d dBiqryh cudj 

jg x ;h gS] ftudh foo'krk dk ykHk mBkdj /kuoku yksx mudk gj rjg ls 

'kks"k.k djrs gSaA blfy, ukxktqZu bl miU;kl esa lekt dks ;gh lans'k nsrs gSa 

fd izR;sd L=h f'kf{kr ,oa Lokoyach cus rkfd dksbZ Hkh iq:"k mudk 'kks"k.k u 

dj ldsA ;fn L=h psruk'khy gksxh rks og izR;sd dk;Z dq'kyrk ls dj ldrh 

gSA fL=;ksa dks psruk'khy cukus ds fy, f'k{kk gh ,d ek= lk/ku gSA f'kf{kr 

L=h gh thou ds izR;sd {ks= esa ubZ jkgsa [kksy ldrh gS] u;s thou ewY;ksa vkSj 

vo/kkj.kkvksa dks LFkkfir dj ldrh gSA  

lanHkZ xzaFk% 
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   euq’;ksa ds vkgkj esa [kk|kUu dk fo‛ks’k LFkku gS] vukt ,oa nkysa eq[; 

[kk| inkFkZ gS tks euq’;ksa dks vko‛;d iks’kd rRo iznku djrs gSA vukt 

,oa nygu Qlyksa ds xq.k vkSj LokLF; ykHk QkbVksdsfedy lajpuk vkSj 

Qlyksa ds xq.kksa ls lEcfU/kr lkjka‛k izLrqr djrs gSA vk/kqfudrk ds nkSM+ esa 

QkLV QwM ds izpyu ls gekjs Hkkstu esa nkyksa dk iz;ksx de gks x;k gSA 

ftldk izHkko cPpksa] ;qok fo‛ks’kdj fd‛kksj] fd‛kksfj;ksa ij iM+ jgk gSA 

le; ls iwoZ eksVkik] e/kqesg vkfn dh laHkkouk;sa c<+ xbZ gSA  

    vukt ,oa nkyksa ds :Ik esa tkS] tbZ] cktjk] xsgw¡] eDdk] pkoy] eVj] 

mM+n nky] vjgj] puk] lks;kfcu vkfn ‚kkfey gSA tks iks’kd rRoksa ls 

ifjiw.kZ xq.kksa] tSo izfØ;k] ,aVh vkWDlhMasV xq.kksa ykHkdkjh LokLF; izHkko 

vkfn ds fy, ftEesnkj gksrs gSA vuktksa dk iks’kd ewY; vyx&vyx gksrk 

gSA vuktsa esa izksVhu] olk] js‛kk] dkcksZt] QkWLQksjl vkfn rFkk nkyksa esa 

olk ¼de ek=k esa½] izksVhu 20 ls 25 izfr‛kr rd gksrk gSA ‚osrklkj] 

dSfY‛k;e] ykSg yo.k vkfn vPNh ek=k esa tks gekjs LokLF; dks cuk;s 

j[kus esa vge Hkwfedk fuHkkrs gSA vukt ,oa nky ,aVh vkWDlhMsaV ls Hkjiwj 

gksrs gSaA cPpksa esa vukt ,oa nkyksa dh deh ls izksVhu] ÅtkZ dh deh] 

dqiks’k.k] eSjkLel ,oa Dokf‛k;ksjdj ftlls mudk of̀) ,oa fodkl :d 

tkrk gSA nkyksa esa ekal] eNyh ,oa v.Ms ls Hkh T;knk izksVhu gksrk gSA 

vukt ,oa nkyksa ls 90 ls 94 dSyksjh  m’.krk izkIr gksrh gSA vukt ,oa 

nkyksa esa foVkfeu ch1] ch2 fudksVhfud vEy Hkjiwj ek=k esa ik;k tkrk gSA 

vukt ,oa nkyksa ls Ik;kZIr iks’kd rRo izkIr fd;k tk ldrk gSA  

eq[; ‚kCn & ,aVh vkDlhMsaV] QkbVksdsfedy] eSjkLel] Dokf‛k;ksjdj] 

dkckZst 

 

izLrkouk% vukt ,oa nkyks esa i;kZIr iks’kd rRo mifLFkr gksrs gSA vukt vkSj Tokj 

cktjh equ’; tkfr dk eq[; vkgkj gksrk gSA ;s LVkpZ ds eq[; L=ksr gSA vuktks esa 

xsagw¡] pkoy] to] tbZ] jkxh] cktjk vkfn izeq[k gSA ;s LVkpZ ds eq[; L=ksr gSA blesa 

izksVhu] dqN [kfut&yo.k vkSj ch0 oxZ ds foVkfeu ik;k tkrk gSA Tokj cktjh esa 

,feuks vEy dh ek=k vPNh ikbZ tkrh gSA dqN izeq[k vkgkj fuEu gS &  
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[98] iwue feJk ,oa #nz izdk'k vks>k 

 
xsgw¡% fo‛o esa lHkh Hkkxksa esa euq’; ds vkgkj esa xsgw¡ uked vukt dk eq[; LFkku gSA iwjs 

fo‛o es xsgw¡ dh [ksrh dh tkrh gSA xsgw¡ ds nkus esa rhu Hkkx gksrk gS ¼1½ vdqaj&Hkkx 

¼2½ Hkzw.k iks‛k&ftlesa i;kZIr ek=k esa LVkpZ o U;qu izksVhu gksrk gSA¼3½ rhljs Hkkx esa 

vukt o vkoj.k vkrs gS& fNydk] ;k chtkoj.k] gk;fyu ,oa ,Y;wjkWu dks’kh; f>Yyh 

izeq[k gSA  

    xsgw¡ dks ge fofHkUu :iksa esa iz;ksx djrs gS tSls&xsgw¡ dk vkVk] eSnk] xsgw¡ dh lwth 

;k jokA xsgw¡ esa izfr 100 xzk0 vkVs esa 12-8 xzke izksVhu] 1-5 xzke olk 1-2 xzke js‛kk] 

71-2 xzke dkcksZt] 0-5 xzke QkLQksjl 5-3 xzke vk;ju] gksrk gSA blds vfrfjDr 

dSjksVhu] Fkk;feu] fu;klhu] jkbcks¶ysfou rFkk ,LdkfcZd vEy ik;k tkrk gS 100 xzke 

xsgw¡ ls 348 dSyksjh mtkZ izkIr gksrh gSA  

pkoy% pkoy lHkh ,f‛k;kbZ ns‛kks esa i;kZIr ek=k esa mRiUu fd;k tkrk gSA pkoy 

vf/kd Lokfn’V ,oa iks’kd rRoksa ls Hkjiwj gSA blds foifjr dqN eksVs ,oa yky pkoy 

fuEu dksVh ds gksrs gS tks lLrs gksus dkj.k xjhcks }kjk mi;ksx fd;k tkrk gSA pkoy 

rhu izdkj ds gksrs gS ¼1½ vjok pkoy ¼2½ mluk pkoy tks /kku dks mckydj dwVk 

tkrk gS ¼3½ e‛khu }kjk dwVk pkoyA fNyds jfgr pkoy esa ckgjh vkoj.k vkSj vdqaj 

Hkkx gksrk gS ftlds izksVhu 6-8 izfr‛kr gksrk gSA pkoy foVkfeu ch0 ds vPNs L=ksr gS 

blesa dSfYl;e de ik;k tkrk gSA vk;ju ,oa QkLQksjl vPNh ek=k esa gksrk gS e‛khu 

ls lkQ pkoy esa Fkk;feu dh ek=k de gksrh gS QyLo:i csjh&csjh gks tkrk gSA  

eDdk% eDdk fo‛o ds vusd ns‛kks esa ik;k tkrk gS eDds dk vkVk] lŸkw] eDds dk 

nfy;k] iksgs ds :i esa iz;ksx fd;k tkrk gSA eDds esa 8-12 izfr‛kr izksVhu ,oa 

dSfYl;e de gksrk gSA lEiw.kZ eDdk Fkk;feu] ikbfjMkWfDlu] isUVksFksfud ,flM dk 

vPNk L=ksr gSA eDds esa jkboks¶ysfou] fu;kflu de ek=k e sa gksrk gSA iwoZ ‚kkys; 

ckyd ds fy, Hkh eDdk eq[; vkgkj gks ldrk gSA bl vk;q esa dqiks’k.k vf/kd ns[kus 

dks feyrk gS fu;kflu dh deh ls isykxzk jksx gksrk gSA  

tbZ%&tbZ dk mi;ksx ukLrs ds vkgkj ds :i esa gksrk gSA tbZ esa Fkk;feu] 

ikbfjMkfDlu vkSj isUVksFksfud ,flM] fjcks¶ysfou vkSj uk;flu i;kZIr ek=k esa gksrk gS 

tbZ esa izksVhu 12-18 izfr‛kr gksrk gSA  

tkS% tkS dk lokZf/kd mi;ksx ekYV cukus esa fd;k tkrk gS ekYV dk mi;ksx cPpksa 

rFkk detksj yksxksa ds fy, ikSf’Vd nokbZ cukus esa gksrk gS tkS esa 9-12 izksVhu] 

dSfYl;e iw.kZ gksrk gS tkS esa Fkk;feu] isUVksFksfud vEy] ikbfjMkWfDlu vPNh ek=k esa 

gksrk gSA  

Tokj cktjh% dbZ ns‛kksa esa Tokj&cktjs mi;ksx esa vkrs gS bues dkfQj dkuZ] cktjk] 

jkxh izeq[k gS Tokj dks nks dqVdh] yky Tokj vkfnA  

Tokj% Tokj esa Fkk;feu ikbfjMkfDlu vPNh rFkk uk;flu lk/kkj.k ek=k esa gksrk gS] 

dSfYl;e] vk;ju de rFkk QkLQksjl vPNh ek=k esa gksrk gSA  

jkxh% jkxh esa izksVhu 6-9 izfr‛kr gksrk gS dSfYl;e cgqr vPNh ek=k es gksrk gS jkxh esa 

vk;ju] QkLQksjl] Fkk;feu vPNh ek=k esa gksrk gSA  

nkys% fo‛o ds djksM+ksa yksxksa ds vkgkj esa nky izksVhu dk mŸke lk/ku gSA nkyksa dks 

rhu Hkkxksa esa foHkkftr fd;k tkrk gSA  



nkyksa ,oa vuktksa dk iks"k.k ewY; ,oa LokLF; ij budk izHkko [99]  

 
  ¼1½ puk  ¼2½ eVj ¼3½ lse&vjgj] ewax elwj] mM+n puk dh nkyA  

  ¼1½ puk nky% puk nky jksfx;ksa ds fy, Qk;nsean gksrh gS puk esa olk de gksrk gS 

ftlls dksysLVªky ds Lrj dks de djus esa enn djrk gSA bldk Xykblsfed baMsDl 

de gksrk gS tks e/kqesg jksxh ds fy, egRowi.kZ gSA  

eVj% eVj ;g rktk gjs eVj ds :i esa lw[ks eVj ds :i esa iz;ksx gksrk gS blesa 

dkcksZt] izksVhu] foVkfeu] ch02 dSfYl;e] lYQj] QkLQksjl vkfn ik;k tkrk gSA  

elwj% elwj nky izd`fr esa xeZ gksrh gS bl nky dk lsou djus ls ‚kjhj esa jDr dh 

ek=k c<+rh gS ,oa nLr ,oa dCt dh leL;k nwj gksrh gS lkFk gh isV ls lEcfU/kr 

fcekfj;k Bhd gks tkrh gSA elwj dh nky ?kh esa  NkSad dj [kkus ls vka[kksa dh jks‛kuh 

c<+rh gS ,oa coklhj ds jksxh dks Qk;nk gksrk gSA elwj dks Hkhxk dj nw/k esa QsV dj 

psgjs ij yxkus ls eqgkalk Bhd gks tkrk gSA  

mM+n nky% mM+n dh nky esa vk;ju vf/kd ek=k esa gksrk gS ;g ÅtkZ ds Lrj dks 

c<+krk gSA tks yksx ekalkgkj dk iz;ksx ugha djrs muds fy, izksVhu ;qDr vkgkj gSA 

blds mi;ksx ls detksjh] fgLVhfj;k lEcfU/kr jksx ls NqVdkjk feyrk gSA mM+n 

e/kqesg ds jksx dks nwj djus ds lgk;d gSA  

eawx nky% eawx nky esa dSyksjh cgqr de gksrk gS lkFk gh vk;ju vkSj iksVSf‛k;e vf/kd 

gskrk gSA eawx nky ls eqgkals vkSj lw[kh Ropk ls futkr feyrk gS lkFk gh lqUnjrk 

c<+kus ds fy, loksZŸke lk/ku gSA ewax nky xSl dh leL;k] lwtu dks jksdrk gS ;s 

,.VhvkDlhMsaV gS tks e/kqesg] fny dh fcekjh] dSalj vkfn ls yM+us esa lgk;d gSA  

vjgj nky% vjgj nky dks rqvj dh nky ds :i esa Hkh tkuk tkrk gSA vjgj dks 

Hkkjr esa izFke iz/kkurk nh tkrh gSA vjgj esa izksVhu] olk] dkcksZt ,oa dbZ rjg ds 

iks’kd rRo gksrs gSA ;g izksVhu dk loksZRre L=ksr gSA ;g eqag ds Nkyksa esa Qk;nsean gS 

vjgj esa Qksfyd vEy gksrk gS tks xHkZorh efgykvksa ds fy, ykHknk;d gksrk gSA 

vjgj ls [kklh xSl] vEyrk] coklhj] isV nnZ] tgj ds izHkko ls NqVdkjk feyrk gSA  

bf.M;u dkSflay Qkj esfMdy fjlpZ ds vuqlkj ifjokj ds ikap lnL;ksa ds fy, 

ekfld vko‛;drk% 

lnL; vukt nky 

vkSlr esgur djus okyk iq:’k 14-4 27 

vkSlr esgur djus okyh 

efgyk 

10-8 2-25 

1&6 o’kZ dk cPpk 5 1-1 

7&12 o’kZ dk cPpk 9 1-8 

cqtqxZ rhljk cPpk 9 1-8 

dqy& 482 9-65 

 

 



[100] iwue feJk ,oa #nz izdk'k vks>k 

 
vU; vuktks dh rqyuk esa eksVs vuktks dh ikSf’Vdrk es vf/kdrk% 

vukt izksVhu dkcksZt feujy vk;ju dSfYl;e 

cktjk 10-6 1-3 2-3 16-9 38 

xsgw¡ 11-8 1-2 1-5 5-3 41 

pkoy 6-8 0-2 0-6 0-7 10 

dksnks 8-3 9 2-6 0-6 31 

dqVdh 7-7 7-6 1-5 9-3 17 

 

nkyks dh ikSf’Vdrk% 

lEiw.kZ 

nky 

izksVhu dkcksZt vk;ju Fkk;feu fjcks¶ysfou 

puk 20&25 55 5-0 -20 -15 

eVj 22 64 5-0 1-3 -85 

vjgj 25 61 9-0 1-3 15 

eawx 25 55 9-0 3-50 15 

 

bl izdkj nkyksa esa 55 ls 61 izfr‛kr dkcksZt ¼LVkpZ ds :i esa½] 60 ls 240 fe0xzke 

izfr 100 xzk0] ykSg yo.k 5-0 ls 10eh0] foVkfeu ch1]ch2] fudksfVu vEy] Fkk;feu 1-3 

ls 3-5 fe0xzk0 gksrk gS nkyks esa foVkfeu lh0 dk vHkko gksrk gS ijUrq tc nkyks dks 

vadqfjr fd;k tkrk gS rks foVkfeu lh0 c<+ tkrk gS nkyksa esa yk;flu ,oa fFkz;ksfuu 

vPNh ek=k esa ik;k tkrk gS tcfd vuktks esa izksVhu dh ek=k de gksrh gS blfy, 

vuktksa ds lkFk nky esa izksVhu feykdj nsus ls izksVhu dh ek=k izHkkod iwfrZ djrk gS 

,oa dqiks’k.k nwj gksrk gSA [kslkjh nky B-N oxalyla-B dicimine acid uked fo’kSyk inkFkZ 

gksrk gSA ftlds mi;ksx ls ysFkfjTe gks tkrk gS ftlls iSjks esa ydok ekj nsrk gS 

nkyks dks cukus ls iwoZ fHkxk nsus ls VkDlhu de gks tkrk gS fo‛ks’kKksa dh jk; gS fd 

vius le; lkj.kh esa nky ,oa vukt fu;fer :i ls ‚kkfey djs] cPpksa ds vkgkj esa 

vukt ,oa nky i;kZIr ek=k esa fn;k tkuk pkfg, ftlls mudh o`f) ,oa fodkl esa 

ck/kk u igqaps lks;kchu ls rjg&rjg ds O;atu cukdj fofHkUu fcekfj;ksa es fn;k tkrk 

gS tSls&U;wVªhuxsV~l] iuhj] lks;k ikiA vukt ,oa nkyksa dh deh ls o`f) ,oa fodkl 

vo:) gks tkrk gS ftlls dqiks’k.k] ,fufe;k] eksVkik] e/kqesg] ân; jksx vkfn gks tkrk 

gS blds vykok nkyksa esa QkbVksdsfedYl] lSiksfuu] ,aVh dkflZuktsfud izHkko gksrs gSA  

v/;;u dk mn~ns‛;% bl v/;;u dk mn~ns‛; vuktksa ,oa nkyksa ds iks’k.k xq.koRrk ,oa 

budk LokLF; ij iM+us okys izHkko ,oa ykHk dk v/;;u djuk gS vukt ,oa nkyksa ls 

iks’kd rRo izkIr gksrs gS tks ‚kkjhfjd fuekZ.k] ÅtkZ iznku djuk jksx izfrjks/kd {kerk 

iznku djus esa lgk;d gSA  



nkyksa ,oa vuktksa dk iks"k.k ewY; ,oa LokLF; ij budk izHkko [101]  

 
vukt ,oa nkyks ls LokLF; ykHk %  

1- vukt ,oa nky ekuo vkgkj dh ewyHkwr vko‛;drk gS ijUrq ;fn vuktks dks 

vadqfjr djds [kk;k tk;s rks iks’kd ewY; c<+ tkrk gS tks LokLF;izn gSA 

2- vukt ,oa nkyksa ls ‚kjhj lqMkSy] jksxeqDr] LokLF; ,oa lqUnj fn[krk gSA  

3- vadqfjr vukt ,oa nky lkekU;r% dPps vuktks esa iks’kd rRo vf/kd gksrk gS 

ftlls ikpura= LoLF; jgrk gS rFkk izfrj{kk ra= dks etcwr djrk gS ,oa 

ân; jksx rFkk vkfLV;ksiksjksfll dh leL;kvksa dks nwj djus esa lgk;d gSA 

4- Hkkstu esa vukt ,oa nkyksa ls mPp Qkbcj ds vykok nkyks ds egRo ij tksj 

nsrs gS ftlesa ,atkbe vojks/kd] QkbVsV] vkDlysV] ikWyhfQuksy] lSiksfuUl 

vkSj QkbVksLVsjkWy gksrs gSA  

5- nky ¼eVj] mM+n] puk] vjgj½ izksVhu dk egRoiw.kZ L=ksr gS buesa mPp ek=k 

esa ykbZlhu] Y;wlhu] ,likjfVd vEy] XyqVkfed vEy vkSj vkftZfuu gksrk gS 

tks vPNh rjg ls larqfyr vko‛;d vfeuks vEy iznku djrk gSA  

lq>ko% gekjs vukt esa nky ,oa vuktks dks ‚kkfey djuk vkgkj dh flQkfj‛kks dks iwjk 

djus dk ,d LoLF; rjhdk gS tks dbZ iqjkuh fcekfj;ksa ds tksf[ke ls tqM+k gS bu jksxksa 

ij vuktks ,oa nkyksa ds izR;{k izHkko dks iznf‛kZr djus ds fy, n`?kdkfyd ;kn`fPNd 

fu;fU=r ijh{kd dh vko‛;drk gSA dqiks’k.k es nky ,oa vuktks ds lkFk eqaxQyh 

feJhr djds nsus ls dqiks’k.k nwj fd;k tk ldrk gSA  

fu’d’kZ% ;g leh{kk fofHkUu vuqiz;ksxksa esa muds mi;ksx ds fy, vk‛kkaaaadu buds izeq[k 

dk;kZRed xq.kksa vkSj voljksa ds fy, iYl izksVhu ,oa vukt orZeku vkSj mHkjrh 

rduhdh fo‛ks’krkvksa dk voyksdu djrh gSA vukt ds fNyds esa i;kZIr js‛kk gksus ds 

dkj.k ;g LokLF; dh n`f’V ls cgqr egRoiw.kZ gS fNyds ;qDr nky] vukt] pksdj 

;qDr vkVk vkfn [kkus ls dSalj] dCt ,oa fofHkUu jksxksa ls cpk tk ldrk gSA gksy 

xszUt ;k lkcwr vukt ,oa nky dks T;knkrj [kk;s  ,d pkSFkkbZ Fkkyh dh ek=k esaA 

lkcwr ,oa iw.kZ vukt xsgw¡] tkS] cktjk] eDdk] Tokj] czkmu jkbl ;k vlalkf/kr pkoy 

vkSj blls cus [kk| inkFkZ tSls xsgw¡ ds vkVs ls cukbZ x;h jksVh] eSns ls cukbZ x;h] 

jksVh okbV jkbZl vkSj vU; lalkf/kr vuktks ls jDr ‚kdZjk ij] bUlwfyu ij de 

izHkko iM+rk gSA  
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Lkjka‛k% Lkqnwj laosnu ,d rduhfd gS ogha HkSxksfyd lwpuk ra= (GIS) ,d 

fo’ks"kIkzdkj dk lkW¶Vosj gS ftlesa vk¡dMksa+ ds HkaMkj.k+ ifjo}ZUk fo’ys"k.k ds 

lkFk&lkFk :ikUrj.k o usVod fo’ys"k.k dh lqfo/kk Hkh miyC/k gksrh gSA 

Lkqnwj laosnu ls vfHkizk; ,slh rduhfd ls gS ftlesa fdlh oLrq dh 

tkudkjh fcuk oLrq fo’ks"k dks Li’kZ fd;s laosnd }kjk yh tkrh gSA 

Lakosnu ds fy, vko’;d ÅtkZ dh izkfIr fo|qr pqEcdh; fofdj.k (EMR) ls 

izkIr gksrh gSA bl izdkj ;g Li"V gS fd fcuk fo|qr pqEcdh; fofdj.k 

(EMR)  ds Lkqnwj laosnu laHko ugh gSA tc ok;qeMy esa ckny Nk;s gksrs 

gSaA rks Lkqnwj laosnu ds fy, jkMkj (REDAR) dk iz;ksx fd;k tkrk gSA 

jkMkj Lo;a fo/kqr pqEcdh; fofdj.k fofdjr djrs gSa ftlls lkSf;Zd 

fofdj.k dh vuqiyC/krk dh HkjikbZ gks tkrh gSA bl izdkj Lkqnwj laosnu 

nks izdkj ds gksrs gS&lfØ; Lkqnwj laosnu ,oa vfØ; Lkqnwj laosnuA 

pqEcdh; fofdj.k ÅTkkZ dk izeq[k Jksr lw;Z gSA fo|qr pqEcdh; fofdj.k 

dk og ijkl tks Lkqnwj laosnu ds fy, miyC/k gks gksrk gSA mls 

ok;qeaMyh; f[kM++dh dgrs gSaA fofHkUu rjax nS/;Z ds fy, fHkUUk&fHkUUk 

laosnu dk;Z djrs gSaA 

Key words - Lkqnwj laosnu-HkSxksfyd lwpuk ra=- laosnu rjxa nS/;Z 

 

izLRkkouk% Lkqnwj laosnu rdfufd dk eq[; fodkl chloha ‘’krkCnh esa f}rh; fo’o;q) 

ds le; izkjEHk gqvk A pq¡fd ok;q;kuksa dks ,d fuf’pr lhek ls Åpk ugh mM+k;k tk 

ldrk vr,o ok;o QksVksxzkQh }kjk fdlh cMs+ {ks= dks ,d gh QksVksxzkQ esa vafdr 

djuk laHko ugha gSA f}rh; fo’o;q) esa ok;o QksVksxzkQh dk O;kid :Ik ls mi;ksx 

fd;k x;k FkkA 

1950 ds n’kd esa jkdsV rduhd rFkk vUrfjd{k foKku ds {ks= esa USE ,oa USSR ds 

e/; izfrLi/kkZ pje ij igq¡p x;kA1955 esa USA ds jk"Vªhifr us ;g ?kks"k.kk fd 

1957&58 ds vUrjkZ"Vªh; HkwHkSfrd o"kZ esa ,d ”f=e mixzg NksM+k tk;sxk fdUrq blls 

iwoZ gh USSR us 4 vDVqcj 1957 dk aaLiwrfud&Ukked vius izFke mixzg dks iz{ksfir 

dj fn;kA Hkkjr esa vUrjkZ"Vªh;  nwjlaosn dk izkjEHk 1975 esa gqvk tc ISRO Uks vk;ZHkÍ 

uked izFke mixzg dk izk{ksi.k fd;kA 

mixzg nks izdkj ds gksrs gSaA 

¼1½ lw;Z rqY;dkfyd 



lqnwj laosnu ,oa HkkSxksfyd lwpuk ra=----uohu rduhfd [103]  

 
¼2½ Hkw&rqY;dkfyd 

Lwk;Z rqY; dkfyd mixzg i`Foh ls 800 fd0eh0 dh ÅPkkbZ ij LFkkfir fd;s tkrs gSaA 

eq[;r% Hkw lalk/kuksa ds losZ{k.k ,oa ’kks/k dk;Z gsrq iz{ksfir fd;s tkrs gSaaA bUgsa lw;Z 

rqY;dkfyd blfy, dgrs gSa fd i`Foh ifjØek /kzqo ls /kzqo dh vksj djrs gq, fo"kqor 

js[kk dks ,d fuf’pr LFkkuh; le; is gj ckj ikj djrs gSaA 

tcfd HkwrqY;dkfyd mixzg i`Foh dh v{kh; xfr ls lkE; j[krk gS vkSj 24 ?kaVs esa 

,d ifjØek iwjh djrk gSA izdkj ;g ges’kk gh i`Foh ds fdlh Hkkx ds lkeus fLFkj 

gksrk gSA dHkh Hkh ;g vdsys iwjh i`Foh dks vkPNkfnr ugh djrk gSA /kjkry ls 

36000fd0eh dh Å¡pkbZ is LFkkfir fd;s tkrs gSaA bl izdkj ds mixzgksa ds iz{ksi.k ds 

fy, Hkkjr vHkh Hkh xSjeqYdks is vkfJr gSA nwjn’kZu ds izlkj.k esa bUgh mixzgksa dh 

Hkwfedk gksrh gSA 

laosnd% tSLks gekjs ’kjhj esa vk¡[k fQV gS mlh izdkj bu mixzgksa esa laosnd yxs gksrs 

gSa Tkks ijkofrZr ÅtkZ dk lalwpu djrs gSaA mixzg laosndksa ds fy, IysVQkeZ dh rjg 

dk;Z djrs gSA nwj fLFkr oLrqvksa ;k n`’; {ks=ksa ds lEcU/k esa  lafpr djus ;ksX; lwpuk 

,df=r djus okyh dksbZ Hkh ;kaf=d fof/k ;k midj.k laosnd dgykrh gSA laosnd 

fdlh [kkl rjax nS/; ds fy, gh fØ;k’khy gksrs gSA bl izdkj vyx vyx rjaxnS/; 

vyx&vyx laosnd dk;Z djrs gSaA fo/kqr pqEcdh; fofdj.k dk ,d [kkl LisDVªe gh 

Lkqnwj laosnu ds fy, iz;qDr gksrk gS bls gh ok;qeMyh; f[kM+dh dgrs gSaA Lkqnwj 

laosnu ds fy, miyC/k fo/kqr pqEcdh; fofdj.k esa dk;Zjr laosndksa dk fooj.k 

fuEuor gSA 

      laosnd                        fo/kqr pqEcdh; fofdj.k dk ijl 

1- ok;o dSEkjk (Aerial Camara)                   0.4u m-0.7um 
2- cgqLisDVªeh Øeoh{d (MSS)             0.3um-0.9um 
3- -rkih; Øeoh{d (TM/ETM                     (3-5)um(8-14)um 
4- -y|rjax laosnd (Micro wave sensor) (1mm-1m) 

laosndksa ds vUnj Øeoh{d (Sceanner) yxs gksrs gSa tks oLrq }kjk ijkofrZr ÅtkZ dks 

LdSu djrs gSaA Øeoh{.k djus  ds <ax rFkk vkURkfjd cukoV ds vuqlkj CkgqLisDVªeh 

Øeoh{d nks izdkj ds gksrs gSaA 

1. Cross track scanner: ;ku ds iFk ds yEcor fn’kk esa Øeoh{.kA 

2. Along Track Scanner: ;ku ds iFk ds vuqnS/;Z fn’kk esa Øeoh{.kA 

fgoLdczqe Øeoh{d vius /kjkryh; mM+ku ekxZ ds vkj&Ikkj YkEcor fn’kk esa vR;Ur 

eghu eghu ijLij lekUkkUrj ,oa &nqljs dks  djhc&djhc Li’kZ djus okyh  vla[;k 

Øeoh{.k js[kkvksas (Scan lines) dks vyx&vyx Øeoh{.k djrk gqvk lEcfU/kr /kjkryh; 

ekxZ dks doj djrk gSA 

iq’kcze Øeoh{d (Pushbroom MSS)fgoLdcqe cgqLIksDVªeh Øeoh{d dh Hkk¡fr bl 

Øeoh{d esa dksbZ ?kw.khZ vFkok <ksyk;eku niZ.k ugh gksrk oju mlds LFkku ij ,d 

ysal yxk gS tks mM+ku ekxZ ds lekukUrj fLFkr leLr Øeoh{.k js[kkvksa ls izkIr ÅtkZ 

dks Øeoh{d ds jSf[kd C;wg ij Qksdl djrk gSA 



[104] izeksn dqekj ik.Ms; 

 
iq’kcze iz.kkyh ds jSf[kd C;wg esa laosnu fd;s tkus okys izR;sd rjax nS/;Z ds fy, ,d 

i`Fkd iafDr gksrh gS izR;sd iafDr esa ,d gtkj ;k vf/kd laosnd yxs gksrs gSaA iq’kcze 

iz.kkyh esa jSf[kdC;wg ds izR;sd lalwpd dk okl le; Dwell Time) vFkkZr fdlh 

/kjkryh; foHksnu izdks"B esa lkeus jgus ;k fuokl bls dh vof/k vis{kk”r yEch gksrh 

gSA laosnu fdlh Hkh rRo }kjk ijkofrZr fofdj.k dh ek=k ¼vycsMks½ dks gh lalwfpr 

djrs gSaA bl lalwfpr ÅtkZ ds ek=k dks gh vadh; :Ik esa HkaMkfjr fd;k tkrk gSA 

HkaMkj.k dh rduhfd ds vk/kkj ij rhu izdkj ds vafd; fcEc Lo:Ik (Digital image 

format) gksrs gSaSA 

1. BIP % izR;sd cS.M ds fiDly Øe’k% HkaMkfjr gksrs gSa vFkkZr bl O;oLFkk dk 

izeq[k rRo fiDly gSA 

2. BSQ% HkaMkj.k cS.M ds vuqlkj gksrk gSA vFkkZr bl O;oLFkk dk izeq[k rRo 

cS.M gSA  

3. BIL% iz zR;sd cS.M dh izFke f}rh; r`Rkh; iafDr;k¡ Øe’k% HkaMkfjr gksrh gSA bl 

O;oLFkk dk izeq[k rRo iafDRk gSA 

cgqØeoh{d iz.kkyh esa eq[;r%4 cS.M gksrs gSaA tks uhys gjs yky o vojDr fofdj.k ds 

rjaxnS/;Z dks vo’kksf"kr djrs gSaA tc vojDr fofdj.k dks yky dks gjk rFkk ,oa gjk 

jax dks uhyk jax dh cS.M ls izfrLFkkfir djrs gSa rks bls false color composite(FCC) 

dgrs gSa A vadh; fcEcksa dh foHksnu {kerk Hkh egRoiw.kZ gS tks pkj izdkj dh gksrh gS& 

1- LisDVªeh foHksnu % LisDVªeh foHksnu fdlh lalwpd }kjk fjdkMZ fd;s tkus okys 

rjaxnS/;Z vUrjky dks crkrk gSA lalwpd ds ihd izR;qÙkj ds 50izfr’kr {ks= 

ij fjdkMZ fd;s x;s rjaxnS/;Z vUrjky esa ml lalwpd dh LisDVªeh foHksnu 

dgrs gSaA 

2- LFkkfud foHksnu % LFkkfud foHksnu nks oLrqvksa ds chp dh og U;wure nwjh gS 

ftl ij ml oLrqvksa ds izfrfcEcksa dks Li"V ,oa ,d nwljs ls Ik`Fkd ns[kk tk 

lds A 

3- lkef;d foHksnu% og U;wure le; ftlls fdlh oLrq dk fcEc ysdj mls 

HkMkfjr fd;k tkrk gSA 

4- jsfM;ksfe; foHksnu% fo/kqr pqEcdh; fofdj.k og U;wure ijkl ftls foHksnu 

lalwfpr dj ldrk gSAlqnwj laosnu ls izkIr vk¡dMs+ izR;{kr% iz;qDr ugh fd;s 

tkrs gSaA D;ksafd blesa vusdksa v’kqf+);k¡ gksrh gS bUgsa mi;ksx esa ykus ls iwoZ 

Bhd djuk gksrk gSA 

oLrqr% lqnwj laosnu ls izkIr vk¡dMs+k dk Ø;&foØ; Hkkjr esa ljdkjh laLFkk jk"Vªh; 

lqnwj laosnu laLFkku (NRSC gSnjkckn) }kjk fd;k tkrk gS tks mixzgksa }kjk izsf"kr 

vk¡dMksa ds ,d=hdj.k ds lkFk&lkFk buds ifjo)Zu dk dk;Z Hkh djrh gSA lqnwj 

laosnu ls izkIr vk¡dM+ks dh lVhd O;k[;k ds fy, izf’k{k.k vko’;d gS tks Hkkjrh; 

lqnwj laosnu laLFkku (Institute of Remote Sensing Dehradun)  }kjk lapkfyr fd;k tkrk gS 

A NRSC ,oa IIRS nksuksa gh Hkkjrh; varfj{k vuqlU/kku laxBu ¼Indian Space research 

organization ISRO½ dh bdkbZ;k¡ gSA fcuk izf’k{k.k ds mixzg }kjk izkIr fcEc esa ;g 

tkuuk dfBu gksrk gS lh/kh js[kk&ugj lM+d vFkok igkM+ dh J`a[kyk gSA 

lalwpu ds le; mixzgksa dh xfr ,oa Å¡pkbZ esa ifjorZu ds lkFk i`Foh dh ?kw.kZu xfr 

ds dkj.k Hkh vadh; vkadMksa esa vusdksa fo”fr;k¡ vk tkrh gSA laosnu ds fy, iz;qDr 



lqnwj laosnu ,oa HkkSxksfyd lwpuk ra=----uohu rduhfd [105]  

 
niZ.k ds dks.k esa ifjoRkZu Hkh vadh; vkadMksa dh ’kq)rk dks izHkkfor djrk gSA iz;ksx ls 

igys bu v’kqf);ksa dks nwj djuk gksrk gSA bl vadh; fcEc ifj’kks/ku dgk tkrk gSA 

izeq[k fo”fr;k¡ fUkEufyf[kr gS& 

ifjiFkh; vkadMksa }kjk ewY;kafdr fo”fr;k¡  %& 

1- i`Foh ds ?kw.kZu }kjk mRiUu fo”fr;k¡ 

2- vUrfj{k ;ku dh xfr esa ifjorZu ls mRiUu fo”fr;k¡ 

Hkwfu;a=.k lwpukvksa }kjk ewY;kafdr fo”fr;k¡  %& 

1- vUrfj{k ;ku dh Å¡pkbZ esa ifjorZu esa mRiUu fo”fr;k¡ 

2- vUrfj{k ;ku ds ueu esa ifjorZu esa mRiUu fo”fr;k¡ 

fu;fer fo”fr;k¡ %& 

1- Øeoh{d niZ.k ds osx esa ifjorZu esa mRiUu fo”fr;k¡ 

2- Øeoh{d fo”fr;k&¡ 

¼d½ Øeoh{d iafDr dk eqM+uk] ¼[k½ fdlh Øeoh{d dk ,d vUrjky ds i’pkr 

yxkrkj vn`’; gksXkkA ¼x½ fdlh iafDr dk T;knk pednkj gksukA 

mi;qZDr ifj‛kksf/kr vkadMk dksa  Økafro/kZu (Enhancement) fd;k tkrk gS 

ftlls ;s lqLi"V gks tkrs gSa vkSj bUgsa fo‛ysf"kr djuk lqxe gks tkrk gSA 

bl izdkj oLrqvksa ,oa izk”frd rRoksaa ds igpku ds vkdkj~ vkHkk~ xBu izfr:Ik o 

lkgp;Z bR;kfn igyqvksa ij fopkj djuk gksrk gSA lokZf/kd egRoiw.kZ ;g gS fd bl 

rduhfd }kjk izkIr ifj.kke rc rd ewY;ghu gS tc rd ’kks/kkFkhZ izkIr ifj.kke dks 

{ks= losZ{k.k }kjk tk¡p (Cross-verity) ugh dj ysrk gSA bl izdkj bl rduhfd }kjk 
foLr`r {ks= dk losZ{k.k }kjk U;wure le; esa laHko gSA ifj.kker% bl rduhfd dk 

iz;ksx Hkwxksy ~HkwfoKku~ Hkw& HkSfrdh~ ok;qeaMy ~foKku ~leqnz foKku fge v/;;u Ik;kZoj.k 

foKku ,oa  ouLifr foKku bR;kfn esa cgqrk;r :Ik ls fd;k tk jgk gSA bl 

rduhfd ds vuqiz;ksx dks ns[krs gq, 21oh ’krkCnh dks Hkw &lwpuk ra= Geo- informatics 

dk ;qx dgk tk ldrk gSA HkkSxksfyd lwpuk ra= (Geographical Information System ) dks 

HkwxHkZ ’kkL= esa Geographical Information System rFkk ouLifr ’kkL= esa Botanical Information 

System ds uke ls Hkh iqdkjrs gSA 

vuqiz;ksx (Applications) % lqnwj laosnu ls izkIr fcEc dks GIS lkWW¶Vos;j esa bEiksVZ dj 

vko’;drkuqlkj lwpukvksa dks izkIr djrs gSA ’kks/kkFkhZ ds ikl bl lkWW¶Vos;j iSdst esa 

ekufp=.k ds lkFk& lkFk f=fofe; fcEc rS;kj djus dh lqfo/kk gksrh gS ftlls LFkku 

fo’ks"k dh Å¡pkbZ Kkr gks tkrh gS ,oa LFky[k.M ds <ky dk fu/kkZj.k gks tkrk gSA bl 

3D fcEc dks vadh; mPPkop izfrn’kZ (Digital Elevation Model) ds uke ls iqdkjrs gSA 

LFkyk”frd ekufp=ksa esa lfjrkvksa ds yEckbZ dks /kkxs ls ukius ds nq"dj o FkdkÅ 

dk;Z dks th0 vkbZ0 ,l0 lk WW¶Vos;j ds mi;ksx ls ljyrk o ‚k q)rk ds lkFk fd;k 

tk jgk gSA viokg csfluksa dk vkdkjfefr; fo’ys"k.k ~ oyu ,oa Hkza’kksa dh igpku ~ 

LFky:iksa dk ekufp=.k ,oa Nk;knkj mPPkop dk fu:i.k GIS ds ek?;e ls vR;Ur 

lqxe gks pqdk gSA Nk;knkj mPPkop ds ek?;e lss ioZr dVdksa ,oa Hkza’kksa dh igpku 

~vklkuh ls gks tkrh gSA 
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lSU; {ks=ksa esa lqnwj laosnu dk iz;ksx cgqr gh rsth ls c<kA okLro esa bl rduhfd 

dk izkFkfed Lrj ij iz;ksx Hkh fo’o;q+) esa gh izkjEHk gqvk FkkA Hkkjr ljdkj dh 

?kksf"kr vUrfj{k uhfr ;g gS fd og bl rduhfd dk iz;ksx dsoy ukxfjd mnns’;ksa 

ls gh djsxh ysfdu dkjfxy ¼2001½ dh ?kVuk ds ckn ijks{k :Ik dkVksZlsV dk iz{ksi.k 

lSU; laUnHkZ esa Fkk ftlesa 1 ehVj dh NksVh nwj rd dh oLrq dks Hkh fpfUgr (Track) 

fd;k tk ldrk gSA vkt Hkkjr bl {ks= esa nqfu;k ds pkj pqfuank eqYdksa esa ls gSA 

ftlds ikl viuk Xykscy iksft‛kfuax flLVe (GPS) gSA xxu (GAGAN) mixzgksa dk 

,d GPS usVodZ gSA ;g Hkkjr lfgr leLr n{ksl ns‛kksa dks ukxfjd lqfo/kk iznku 

djsxkA 

;gh ugha gYds mixzgksa ds iz{ksi.k esa Hkkjr dh {kerk nqfu;k esa loksZÙke gSA Hkkjr us 

2017 esa ,d lkFk 20 mixzgksa dk iz{ksi.k dj ;g lkfcr Hkh dj fn;k ftlesa fo‛o ds 

fodflr ns‛kksa ds mixzg Hkh FksA 

fofHkUu izdkj ds pÍkuksa dh igpku] rsy {ks=ksa dh igpku leqnz ds ty ds rkieku ds 

ekiu ds ekSle dk iwokZuqeku Hkh bl rduhfd ek/;e ls csgrj gqvk gSA Hkwty Lrj 

ds ekufp=.k ds lkFk&lkFk HkwL[kyu okys {ks=ksa dk ekiu Hkh bl rduhfd ls fd;k 

tk jgk gSA fu’d’kZr% bl rduhfd ds vuqiz;ksx vlhfer gSA 
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ßT;ksa&T;ksa gekjh o`fÙk;ksa ij lH;rk ds u,&u, vkoj.k p<+rs tk;saxsa R;ksa&R;ksa 

,d vksj rks dfork dh vko';drk c<+rh tk,xh nwljh vkSj dfo&deZ dfBu gksrk 

tk,xkAÞ
1
 chloha lnh esa dfork ds ckjs esa ^dfork D;k gS* fuca/k esaa vkpk;Z jkepUnz 

'kqDy dk ;g dFku 21oha lnh esa iwjh rjg lp lkfcr gks jgk gSA cgq:ih vkSj 

cgqo.khZ bl le; esa dfo deZ dfBu gks x;k gS gk¡ dfork dh vko';drk c<+ x;h  

gSA euq"; e'khu cu pqdk gSA pkjksa rjQ ckt+kj vkSj foKkiu dk ?ksjk gSA vkrad] 

e`R;q vkSj ng'kr dh Nk;k gSA ;ksa ge fodflr lH;rk esa fuokl dj jgs gSaA ,sls 

le; esa 21oha lnh esa dfork }kjk lH;rk ds L;kg vkSj lQsn jax dks igpkuusa okys 

dfor;ksa esa pUnzdkUr nsorkysA ifjos'k dh lw{e igpku] le; ds gksrs&gksrs flrjs vkSj 

rF; dks dfork esa :ikf;r dj pUnzdkUr fgUnh dfork dh t+ehu dk foLrkj djrs 

gSaA LFkkuh;rk dh Bksl t+ehu ij dfo oSf'od lH;rk ds ladV dks mtkxj djrk gSa 

ckt+kj vkSj iawth dh u`'kalrk vkSj Øwjrk dks csckd vkSj larqfyr n`f"V ls dfo jprk 

gSA izd`fr ds voio vkSj gekjs thou esa 'kkfey( vke tu dh O;Fkk dks pUnzdkUr 

cM+h lathnxh ls O;Dr djrs gSaA pUnzdkUr th dk dfork lalkj foiqy vkSj O;kid 

gSaA ;gk¡ muds dkO; laxzg ^iRFkj Qsad jgk gw¡* tks lkfgR; vdkneh }kjk iqjLd`r gks 

pqdk gS] mlds }kjk muds dfo deZ dh iM+rky dh tk,xhA 

thou ds d:.k vkSj dBksj vuqHkoksa dks tc ofj"B dfo pUnzdkUr nsorkys viuh 

dforkvksa esa O;Dr djrs gSa rks og le; vkSj lH;rk dh xgu leh{kk dks izkekf.kd 

nLrkost cu tkrh gSA la?k"kZ vkSj laosnuk ds blh cgqfo/k :i dks pUnzdkUr th vius 

dkO; laxzg ^iRFkj Qsad jgk gw¡* esa O;Dr djrs gSA laxzg dh leh{kk djrs gq, ofj"B 

dfo&vkykspd izHkkr f=ikBh dk ;g dFku mYys[kuh; gS] ßpUnzdkUr] bfrgkl dks 

vius vUreZu dh fy[kr dh lfp=rk vkSj lLorjrk esa ntZ djrk gSA le; dks 

lxq.k vkSj lkdkj :iksa esa izLrqr djus dh mldh dksf'k'k ftl df'k'k ls laHko gksrh 

gS] dfork mlh df'k'k dh lxh  gSA blhfy, mlds ;gk¡ lkoZtfud lSDr ds eqn~nksa 

vkSj ?kVukvksa ;k mldh cSpsu fgLlsnkjh dh moek ds gLrk{kj gSA bfrgkl mldh 

dfork esa] jkstejkZ ds vuqHkoksa ds Hkhrj gh :ikf;r gksrk gSA blfy, ;FkkFkZ ds mlds 

izLrqrhdj.k esa lfØ; mldh i{k/kj n`f"V dks] egt+ lwpukRed Lrj ij xzg.k djuk 

u rks mfpr gS] ugha laHkoA mlds ;gk¡ le; dh rF;/kfeZrk gh dfork dk ,dek= 
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vkSj dsUnzh; dkjd ugha gSA ;g rF; fujs rF; ls dqN vf/kd gS& tSlh ckr dks og 

dfo dh Hkk"kk dks eqDr dYiuk esa foU;kl djrk gSA mls lkoZtfud vkSj futh ds 

,dne vyx&Fkyx [+kkuksa esa ckaV dj i<+uk vOoy rks ukdkQ+h gS vkSj dbZ ckj x+yr 

HkhAÞ
2 

ijEijk vkSj ifjos'k dks pUnzdkarth dfork esa lkdkj :i esa <kydj] O;fDrxr 

,oa lkekftd vuqHkoksa dks xgjh laosnuk ds lkFk izLrqr djrs gSaA laxzg dh dforkvksa 

esa ntZ vke tu&thou ls tqM+s lokyksa] va/ksjs vkSj iru'khy le; ls Vdjkus ds fy, 

ckj&ckj dfork dh izklafxdrk dks fl) djrk gS vkSj crkrk gS fd ,d fo:) 

le;e esa dfork l'kDr jpukRed vfHk;ku gSA bl jpukRed vfHk;ku esa og dfork 

ds pedrsa vkSj ngdrs 'kCnksa dks vkt dh rjg iz;ksx djrs gq, dgrs gSa fd] ßiRFkj 

Qsad jgk gwa** tks ikBd dks txkrk Hkh gS vkSj la?k"kZ djus dh iszj.kk Hkh nsrk gSA 

pUnzdkar th vius dks mu dfo;ksa dh ijEijk esa tksM+rs gSA ftUgksaus vius le; esa 

lRrk ds fo:) vkokt yxkbZ vkSj vkt Hkh pqrkSrh dh rjg mifLFkr gSa dfork esaA 

dfork dks blh la?k"kZ vkSj pqukSrh dh xkFkk ds :i esa foosfpr djrs gq, mudk dguk 

gS] ßblh rjg dqN dfo vkx dh rjg yiVksa esa vn`';@;k /kjrh esa n¶u gksus ds ckn 

Hkh@eaMjkrs gSa pqukSrh dh rjg@vkSj fy[krs jgrs gSa dfork,aAÞ
3
 

vkSj fQj dkO; jpuk dh izfØ;k ds ckjs esa fy[krs gSa rks [kqn dfo dh 

dkO;&i{k/kjrk Hkh Li"V gksrh gS&ßgekjs [k;kyksa esaa [kncnkrs gS Tokykeq[kh@ge n`';ksa 

dks fupksM+ ysrs gSa@vius QsQM+ksa esa vkSj fQj xMfj, dh rjg@gkadrs gSa 'kCnksa dksAÞ
4
 

thou ds ;FkkFkZ dks cgqjaxh vkSj cgqfo/k :i esa O;Dr djrh mudh dfork esa 

egt lwpuk ;k rF; ugha gSA dfork esa futh vkSj lkoZtfud vuqHkoksa dks ,de,d 

dj nsus dh ;g jpuk izfØ;k panzdkar nsorkys dks cM+k vkSj fof'k"V dfo cukrh gSA 

laxzg dh dforkvksa esa thou ds fofo/k jax mifLFkr gSaA dfo dk lkekftd vkSj 

uSfrd nkf;Ro dh foospuk] nkaiR;izse ls Hkhxh dfork,a] LFkkuh; vkSj futh thou ls 

nks&pkj gksrs vuqHko lkoZtfud vuqHko ds lkFk lH;rk vkSj laLd`fr dh fpark Hkh ;gka 

mifLFkrr gSA  

laxzg dk vkjaHk gh ^vkx* uked dfork ls gksrk gS ftlesa panzdkar thou dh 

fofo/k laosnukvksa dks ,d lkFk thus vkSj Lohdkj djus dh ckr djrs gSa tks muds 

dfo :i dh izfrc)rk dks Hkh tkfgj djrk gSA vkx mudh dfork dk fiz; fo"k; gS] 

D;ksafd vkx gekjs thou dks rki nsrh gS] gekjh laosnukvksa dks txkrh gSA ^vkx* vkSj 

^e`R;q* thou dks O;kid vkSj l`tukRed vfHkizk; iznku djrh gSA vkx dk Lokn gh 

dfo ds 'kCnksa esa izse vkSj thou la?k"kZ dk vuqHko djkrk gSA  

panzdkar nsorkys [kcjksa vkSj vkdM+ksa ds chp laosnughu ^,d fo:) lalkj esa* 

jgus dh tfVyrk vkSj dfork ds }kjk viuh izfrc)rk dks tkfgj djuk c[kwch tkurs 

gSa] ß[kcjksa ds coMaj vkSj vkadM+ksaa dh vkLFkkoku fgalk ds chp ,d fo:) lalkj esa 

eglwl djrs gSa ge vius dks ftlesa gSa vkSj ftlds ckgj Hkh ge vkfne fQj gBkr 

ledkyhuÞ
5 

bl ^va/ksjs le; esa* vkx vkSj xqLls dks lkFk thrs gq, vius 'kCnksa }kjk dksbZ 

lqHkkf"kr ;k vkIropu u dgds dfo lp dguk pkgrk gSA og ,sls lalkj esa ugha 

jguk pkgrk gS] tgka mls fojks/kh fLFkfr u feys] D;ksafd fojks/k vkSj la?k"kZ ls gh rks 
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mldh dfork dks /kkj feyrh gSA thou dk lgh vFkZ rks blh esa jgdj ik;k tk 

ldrk gSA  

laxzg esa LFkkuh; vkSj futh thou ls tqM+h dforkvksa dks fy[krs gq, dfo mlesa 

jpuk dk ,slk jax Hkjrk gS fd og flQZ futh thou dk vuqHko foospu gh ugha jg 

tkrh] cfYd gekjs le; vkSj lH;rk dk izeq[k iz'u Hkh cu tkrh gSA ^,d uhcw ds 

ihNs*] ^eksphjke dh ;kn*] ^eqBHksM+ >Ddh vkneh ls*] ^Qknj 'kyIik*] ^,slh gh dfork,a 

gSaA /kwfey ds ^eksphjke* ds ckn pUnzdkar nsorkys ^eksphjke dh ;kn* uked dfork esa 

,d fd'kksj eksphjke dh ;kn djrs gSa] tks catj gksrh gekjh lH;rk ds chp viuh 

bZekunkjh dh [kq'kcw fc[ksj tkrk gS] ftldh egd vkt Hkh dfo eglwl djrk gS] 

ßdksf'k'k dh eSaus og iath j[k ys@ij ykSVk fn;k nks dk flDdk mlus dgrs&@fcu 

esgur ds iSls xqe ;k mM+ tkrs gSa vady@fQj Hknztuksa ds cgkus@cktkj dks Basxk 

fn[kkrs@vkSj esjs fy,@bZeku dh [kq'kcw fc[ksjrs og@ vkxs c<+ x;k@^eksphjke* dh 

;kn@esjs vkleku esa pedrs gq,AÞ
6
 

izse dh dfork fy[krs gq, ftl izdkj izxfr'khy dfo;ksa ukxktqZu] 'ke'ksj] 

dsnkjukFk vxzoky ,oa eqfDrcks/k us nkaiR; izse dh vuwBh dfork,a fy[kh gSa] mlh 

ijaijk esa panzdkar th us vius bl laxzzg esa nkaiR; izse dh vfoLej.kh; dfork,a jph 

gSA iRuh dh mtyh vkSj izse ls Hkjh vka[ks dfo dks lnSo Lo;a dh ,oa nqfu;koh 

gdhdr ls :&c&: djkrh jgh gSa] mls rkdr nsrh jgh gSaA  

izse dh bl vuqHkwfr esa egt lkSan;Z ;k lgt nkaiR; dk xku ugha gS] cfYd dfo 

laosnuk dh xgjkbZ ls iRuh ds bl izse ds izfr d`rKrk Kkfir djrk gS] D;ksafd bUgha 

vka[kksa vkSj dM+d&eqyk;e gFksfy;ksa ds lkfUu/; esa mlds thou vkSj dfork dks lgh 

ek;us feys gSa] dfo dks fc[kjus ls cpk;k gSA 

budh dfork,a nkaiR; izse esa Hkkoqd gksdj fy[kh xbZ izse dfork,a ugha gSa] cfYd 

;g ml vkRedsafnzr e/;oxhZ; ekufldrk ls eqDr ,d bZekunkj dfo ds 'kCn gSa tks 

nSuafnu thoukuqHko vkSj nkaiR; izse dh xgjh laosnukRed vuqHkwfr ds :i esa :ikarfjr 

gq, gSaA iRuh dk izse mldh dfork dks laLdkj nsrk gS] foijhr ifjLFkfr;ksa eas la?k"kZ 

djus dh psruk txkrk gSA iRuh ds lkfUu/; vkSj izse us gh ^eq[kkSVs [kjhnrh Hknztuksa 

dh HkhM+ ls* mls vyx fd;k gSA iRuh dk izse ikus ds fy, vkSj mls nhokus dh rjg 

izse djus ds fy, dfo ckj&ckj mlds ikl vkus dk ok;nk djrk gS vkSj dgrk gS ^eSa 

vkrk jgwaxk rqEgkjs fy,*&^eSa vkÅaxk gekjh ijNkb;ksa ds [kq'kwcwnkj xkrs gq, nj[r ds 

iklAÞ
7
 

pUnzdkar th dfork,a vkjaHk ls gh lÙkk vkSj Qklhoknh rkdrksa ds fo:) detksj 

dh rkdr cudj vkbZ gSaA bl laxzg esa Hkh og ,d bZekunkj jpukdkj dh rjg lÙkk 

ds fo:) vkokt mBkus ds lkFk Lo;a dfo :i dh lPpkbZ vkSj bZekunkj lekt ds 

izfr viuh i{k/kjrk dh leh{kk djrs gSaaA ,d bZekunkj cqfO)thoh vkSj dfo gksus ds 

ukrs og O;oLFkk dh folaxfr;ksa dk dkjd Lo;a dks Hkh ekurs gSaA izLrqr laxzg esa dfo 

viuh blh i{k/kjrk dks O;Dr djrs gq, viuh vkRe&leh{kk Hkh djrk gS vkSj vius 

dfo dks ik[kafM;ksa ds f[kykQ vkSdkr crkus okyk lgh 'kCn fy[kus ds fy, dgrk 

gS&  

ßrqe dfo dks bu ik[kafM;ksa ds fy, vkSdkr crkus okyk lgh 'kCn <aw<+ksaAÞ
8
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laxzg dh dforkvksa eas panzdkarth gekjs vkl&ikl esa ?kfVr gksus okyh ?kVukvksa 

ds ckjs esa ckj&ckj gekjk /;ku vkd`"V djrs gSa] gesa >d>ksjrsa gSaA ^cq) ds ns'k esaa*] 

^vejhdk x, iz/kkuea=h*] ^jkr ds taxy esa*] ^iqLrd esys esa*] vkSj ^I;kt ds fo"k; esa*] 

^,slh gh dfork,a gSa ftlesa dfo gekjs le; dks cnyus gh] gekjs vanj ds vknehiu 

dks txkus] le; vkSj lekt ls gekjs ljksdkjksa dh ckr djrk gSA og viuh dforkvksa 

esa Hkk"kk ds lgh ek;us [kkstrs gSa] tura= esa turk dks ryk'krs gSa rks ogh ^/kqavkrh 

/kjrh ds foyki* lquus ds fy, izsfjr Hkh djrs gSaA bu foijhr O;oLFkk ,oa va/ksjs le; 

esa xqLls dk leqnz u mcyus ij dfo vkØks'k Hkjs 'kCn esa dgrk gS& 

ßv/ksajs dh vkx esa dc ls@ty jgh Hkw[k@fQj Hkh ugha mcy jgk@xqLls dk 

leqnz@dc rd\ dc rd\@fofHkUu Hkk"kkvksa vkSj gfFk;kjksa ls@gR;kjs djrs jgsaxs 

vknfe;r dk jDrjaftr vuqokn@ge lqurs&i<+rs&fy[krs jgsaxs@Lora=rk dh 

ifjHkk"kk@dc\dc\\le> eas vk,xk@/kqavkrh /kjrh dk foykiÞ
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dguk u gksxk fd ,d ,sls le; esa] tc cktkj vkSj miHkksDrkoknh laLd`fr dh 

pdkpkSa/k esa lp dgha [kks x;k gS] thou tfVy vkSj vf/kd tksf[ke Hkjk gks x;k gS] 

dfo dks Hkjkslk gS dfork ij tks yksxkas ds vanj la?k"kZ djus dh 'kfDr Hkh txk,xh 

vkSj liuksa dks lp djus dh jks'kuh Hkh nsxhA  

lanHkZ xzUFk 

1- 'kqDy]  vkpk;Z jkepUnz; fpUrkef.k] Hkkx&1] ^dfork D;k gS\*] i`- l- 108- 

2- f=ikBh] izHkkr%  m)r&pUnzdkar nsorkys&^iRFkj Qasd jgk gw¡*] i`- l- 173 

3- pUnzdkar nsorkys&^iRFkj Qasd jgk gw¡*] i`- l- 14 

4- ogh] i`- l- 15 

5- ogh] i`- l- 07 

6- ogh] i`- l- 31 

7- ogh] i`- l- 65 

8- ogh] i`- l- 87 

9- ogh] i`- l- 165 




