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A Comparative Study of Structural
Properties of Physically and Chemically
Deposited CdSe Thin Films

Dr. Kangkan Sarmah & Dr. Ranjan Sarma

Abstract

CdSe thin films are deposited separately by means of borh physical vapour
.:.I'::l.".'lr}.nl'n:r.:-rr |"||':"|"'|r:'_l.| r¢'t,.'.l'l.lr.-'r.l|-rrr arnd chenvienl Barh rfeﬁrr.:.'.!!’fml .!"CH."_'IJ fEn;.'.'zr:rf.:imE.
Srrwctural ahalyses of the deposived films are dane by XRD techunigue. In case af
both the deposition technigues large scale variation of crystalline size has been
ohserved with the change of deposition parameters of the filrs. For physically
deposited films voriations of crystaliine sizes af the films are studied with the
change of swhsiraie temperaiure of deposition whereas in case of chemically
deposited filmy the same siudy has Seen conducied for the variaiion of wmolario
of the sofution wsed for the deposition of the films, PVD technique has been
penerally fownd to be suitable for the deposition of films with larger erpsialline
size whereas CBD technigne 15 maindy Jound fo be helfpfil for the deposition of
Jilms with smaller crystallineg size.

Key words © CddSe thin films, Swbsteate temperaiiive, Maolarity

INTRODUCTION
CdSe is a compound semiconductor and 15 being regarded as a prominent
member of 11-V1 group of materials like ZnTe, CdTe. CdS, Zn5 ete, It is being widely

Or K. Sarmah. Assn, Professor, Dept. of Mhysics, Mangaldeat College
E-grail Ky _pogdnes‘orediffmail com
De B Serma, Assit. Professon, Dept. of Plysics,  Mangaldod Collepe
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used in the fabrication of different optoelectronic devices such as low-cosl and high-
performance hybrid solar cells 1], photoeléctrochemical cells [2], optical sensors [3].
green light-emitting diodes [4] etc. It is observed that oploelectronic propertics of
CdSe thin films are highly structure sensitive which in turn influence the device
performance.
OBJECTIVES

Among different deposition techniques of thin films the physical vapour
deposition (PYD) and the chemical bath deposition (CBD) [3] techniques are Tound to
be relatively inex pensive, simple and convenient to use in our available laboratory setup.
The structures of physically deposited CdSe thin films are governed by different
parameters like the rate of deposition, substrate temperature, {ilny thickness ete. whercas
the structure of chemically deposited CdSe thin films are mainly governed by the molariy
of the solution, rate of stiming, deposition temperature elc, Considering these aspecis,
an experimental study of both physically as well as chemically deposited CdSe thin
[ilms have been undertaken. The objective behind the work is 10 have a comparative
study regarding the variation of grain size with deposition parameter and the resulis
this study are being presenied in this paper. Though in bath the technigues there are
several deposition parameters, only the variation of substrale temperature in casc of
PVD technique and the vanation of molarity for CBD technigue have been taken into
consideration here.
METHODOLOGCY

The complete work is based on experimental method, Thin films of CdSe of constan!
thickness. L, {2000A) are deposited at different substrate temperatures. T_(473-623K),
on chemically and ultrasonically cleancd glass substrates with the help of a Hind High
Vacuum Coating unil at a vacuum betler than 107 torr. The source 1o substrate distance
is maintained at 6.5¢m for all the cases. The prepared films are annealed in vacuum al
elevated temperaiure for an hour. Pure (99.999%) bulk CdSe sample is used as the
source material. Thin tantalum boats of proper size and shape are used as the source
heater. Masks of proper sizes are used to have CdSe thin films of required sizes. A
suitably designed and assembled multiple beam interferometer is used to measure the
thickness of the [ilms with an accuracy af £15A.

CdSe films are deposited on chemically and ultrasonically cleaned glass subsirates
by CBD method using solution of cadmium acetate, liqguor ammoniaand freshly prepared
sodium selenosulphate solution. The sodium selenosulphate solution 15 prepared by
mixing selenium powder with anhydrous sodium sulphite in double distilled water using
a refluxing unit where constant relluxing of the solution at higher lemperature is done.

The deposition bath contained the cadmium acetate, and ammonia solution is slowly

Jnanam /8
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added to 1t with constant stirmning al room temperature, Initially, the bath solution becomes
milky and then wrbid. Further addition of excess ammonia to the bath dissolves the
twrbidity and makes the solution clear as well as transparent. Cadmium acetate solution
of diflerent molarities is used to get such solution mixtures. Freshly prepared sodium
selenosulphate solution 1s slowly added Lo cach of such cadmium acetate solutions and
constant stirmng of it is done. The pH of the final reaction mixiure is properly maintained.

The bath solution, kept al room temperature, is stirred for a few seconds and then
chemically cleaned glass substrates are inserted vertically inta it using specially designed
sample holder. The substrates coated with CdSe thin [lms are removed at suitable
intervals and then thoroughly washed and rinsed with doubly distilled water and then
dried in air al room temperature. Films are allowed to deposit on the both surface of the
plass slides.

X-ray diffractogram of CdSe thin films are taken by using Philips X-ray
diffractometer (Philips X Pert Pro) with CuKa radiations of wavelength 1.54A. The
diffractrometer 1s operated at 40 KeV and 30mA. The line profile is-chart recorded at a
scanning rate of (0.01"-0L07")s" with a Phillips automatic recorder. X-ray diffractogram
anilysis including the peak search is done by computer programming (Philips X" pert
software} with minmimum peak significance 0.65. XRD pattern of all the CdSe films are
taken from 10° to 70°,

Structural parameters
4.1 Lattice constant
The lattice parameter, a, for cubic phase structure [hkl] is determined by the relation
d,,, = a/(HH)? (1)
where N =h™+k*+1"is a number. Observing the distribution of' N values, the type of the
cubic lattice may be determined [6].
From the Bragp's law.
A= 2a 8inB / (h*+k*+ )"
= Sin?® = (Ada)( h*+k'+1%) = N/ da? (2)
For hexagonal crystals: the lattice constants, a, and, ¢, are evaluated [rom the following
relalions
1/d*= [(4/3) f(h*+hk+k*)a'} ] + (I%/c?) (3)
From Bragg's law
Sin'd = [(A%/3) {(h*+hk+k*)Va'}] + (M14c?) (4)
According to Vepards law, the lattice parameters of hexagonal unit cell are nearly related
to cubic lattice parameters of same material by [7]

EI'Jl-l."-.= ( I"Ilz}matub: “hes I:'ME}IIJQHM {5}

=
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Hence for ‘ideal’ Wurtzite lattice, the relation [8] between the two lattice parameters is

e~ (1.633)a (6)
which can be used for the calculation of lattice parameters of CdSe thin [ilms.

There are several possible sources of error like divergences of X-ray beams,
refraction and absorption of X-rays by the specimen etc in the measurement of 8 and d
values. So accuracy in the determination of lattice consiamt is dependent upon the
accuracy of their measurements. We have

d = (2) cosech (7)
So &d = - (L2} (cosech cotd) 50
For 8 =90 &d /d=0

‘The most accurate value of lattice parameters are estimated [rom the Nelson-
Riley plot [9] when 8 = 00° 1t is plotted between calculated laltice constant values (a
and c) for different planes and the error [unction

(8 = (1/2){({cos'8/sinf )} +{cos"B/0)} (%)
42 Grain Size
‘The grain size (D, ) for the thermally evaporated CdSe thin films are evaluated for
the preferred planes [hkl] using the Scherrer formula [10]
Dy, = kA /P Cos (9)
with k = 0.94, where 0 is the Bragg's angle, 315 the wavelength of X-rays used, 3
width of the peak at the half of the maximum peak intensity.
4.3 Average strain
The origin of strain is related to lattice ‘misfit’ which in turn depends upon the
growing conditions of the films. The microstrain (&) developed in the thin films can be
calculated from the relation [11]

£ = ([, cotd)/d (107
where B and i, has their same significances.
4.4 Dislacation Density
Dislocations are an imperfection in a crystal associated with misregistry of the
lattice in one part of the crystal with respect to another part. Unlike vacancies and
interstitial atoms, dislocations are not equilibrium imperfections. In fact growth
mechanism involving dislocation is a matter of importance. The dislocation density of
thin films are given by the Williamson and Smallman’s relation [12]
G=n/D¢ (1n
where n is a factor, which cquals unity giving minimum dislocation density and [ is the
grain size.

is the

i1 ]
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Results and Analysis
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Figure 1. XRD patterns of PVD CdSe thin films same, t=2000 A but deposited at different T,.
The X-ray diffraction profiles of CdSe thin films (figures 1} of constant thickness.
t. (2000A) reveal that films grown at room temperature are amorphous (not shown in
figure) and those grown at elevated substrate temperatures, T, (473-623K) f"E
polyerystalline having hexagonal ZnS type siructure. This is confirmed by companing
ihe observed *d” values of the XRD patterns of the films with the standard *d” values of
JCPDS X-ray powder file data [13]. In these films [002] plane is very clear and abundant.
However small percentage of orientations of [110], [112] & [100] planes are also
observed depending upon T_. For the film deposited a1 573K diffracted intensity from
[100] and [110] is comparable 1o the corresponding intensity for [002] plane. The
dominance of [002] hexagonal reflection indicates that the preferential growth of

Jranam JS11
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crystallite is in this particular direction.

The broad hump that is observed in the backpround of XRD is due to the amomphous
glass substrate and also possibly due to some amorphous phase present in the CdSe thin
film.

Different structural parameters of the CdSe thin films of constant, t and different
T, are calculated by using relevant formulae and are systematically presented intable 1,
The data of the table shows variations in the structural parameters with deposition
lemperature, and also along different orientation. The corrected values of lattice constants
are estimated from Nelson-Riley plots (nol shown here) which are found to be in the
range (4.286-4.304A) for, a, and (6.992-7.020A) for, ¢, There is a change in lattice
constants for the deposited thin films over the bulk values, which suggest that film
grains are strained. This may be due to chanpe of nature and concentration of the native
defects. The density of the films is therefore expected to change in accordance with the
change of lattice constant [14]. The standard values of, a, and, ¢, for strain free bulk
CdSe sample are 4.299A & 7.010A respectively [13]. Thus it is abserved that value of,
a. and, c, are slightly greater for films deposited at T, = 323K and 573K than their bulk
counterparts whereas the values nearly coincide for film deposited at 623K and 1 =
2000A. The values of, a, and, ¢, are less than the lattice parameters of the bulk CdSe for
films deposited at T = 473K and 1 = 20004,

The grain sizes of the films corresponding to [002] hexagonal reflection have
been found 1o increase with T, With increase of T, the crystallinity of the films improves
substantially. At higher T, in the formation process of the films, ad-atoms possess greater
mobility along direction parallel to the substrate surface, which thus contribuie 10
improvement of the crystallization processes.,

Table 1. Calculated values of the structural parameters of CdSe thin films of same
t=2000A but deposited at different T,

ERET i | Cem= £ Coore- Ty " 3

P aoied in m 10"

1K) (F a 1A & A} ot em®
ik ik

B3| oor |A1m@ | - 7001 7 350 FiET] e

573 | 100 | 4.307 | 4,304 | 7025 | 7020 268 Y] 1.4

0z | 430 FIIL Mini 535 .05
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Figure 2. XRD patterns of CBD Cd5e thin films at 0.5M, 0.75M and 1.0M at reom temperature
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CdSe films of thickness of 280 nm are deposited by the CBD method at room
temperature by using cadmium acetate solutions of different molarities. namely 0,50/ M, (0750
and 1 M. The X-ray diffractograms of tvpical *as-deposited” ilms (0.3 M) are shown in
figure 2. The diffraction peaks can be indexed 1o difraction from the (111) plane of zincblende
structure of CdSe. The lattice constant *a’ from XRD pattern is found o be in between
5.642 and 5.844A_ This is almost in agreement with the standard data 6.077A obtained
Irom JCPDS [15]. 1tis seen that value of *a” 15 bess than its bulk value 6.08A. This indicales
that the films are under some strain. The full width at half masimum (FWHM ) as obtained
from the diffractogrames of fipure 2 is found to decrease with inerease of molarity indicating
there by that there is a decrease in lattice imperfections due to decrease in strain and an
increase in crysiallite size [16] which are found to be in the range of 38 nm to 56 nm lor the
said CBI CdSe thin films.

With the increase of melarities of the solutions larger number of Cd ¥ and Se -~
ions react to form the deposit resulting in the increase of erveiallite sizes. The negative
value of internal strain for deposited films indicates the compressive strain. The
compressive strain may be generated at the film substrate interface due 10 bond formation
between very small erystallites and substrates during impurity free deposition. Also due
1o sufficient thickness of the prepared films, the compressive strain may be generated in
the grain boundary when the adjacent surfaces of two grains come into contaet durmg
low temperature (300 K) of film growth, The origin of compressive strain may be due
1o the adhesive forces between glass material and film when deposited at lower
lemperature.

In this regards it may be mentioned that the calculated values (not presented
here) of dislocation densities are also found 10 decrease with molarity. Due 1o low
deposition lemperature the [ilm growth is based on slow release of Cd ** and Se ¥ jons
in the solution. As a result, less number of ions participates, in a given time, in the
formation of crystallites. This means reaction becomes slower due to slow rate of
deposition which causes decrease in dislocation density. It indicates the formation of
higher quality films at relatively higher molarities.

It is observed that after heat treatment (air annealing at 473K for | hour), more
number of X-ray peaks appear (not shown here), showing the formation of the
polyerystalline films. The intensities of the (2203 and (311) peaks are very low n
comparison with (111} indicating the dominant orientation of the grains along the [111]
direction. The broad peaks imply the small erystalline nature of the films [17].
Conclusion

CdSe thin films deposited by PVD technique arc of polyerystalline nature having
hexagonal ZnS type structure, The films are found (o have preflerred orientation along

Jnanam /[I4
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(002) plane and some small percentage of growth along (1000, (110) & {(112) are also
observed depending upon the substrate temperature of deposition. The crystallinity of
the films improves with the increase of substrate temperature of deposition. At any
deposition temperature, there is @ variation in lattice constants of the grown thin films
over the bulk suggesting that built-in strains are present in the film grains. The built-in
microstrains and dislocation density of the deposited films are found 10 be dependent
on the growth temperatures.

CdSe thin films deposited by CBD technigue are of nanocrystalline nature having
zincblende structure. The lims are found 1o have preferred orentation along (111)
planc and some small percentage of growth along (220) are also observed depending
upon maolarity of the deposited solution. With the decrease of molanty, there is an
increase in lattice imperfections due to mncrease in strain and a decrease in trystallite
size. With the increase of molarity in the bath solution, the internal strain and dislocation
density ol the prepared lilms are also {ound to decrease,
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Vegetable Farming and Land Use Pattern in
Dalgaon-Sialmari Block of Darrang District

e Mukiut Sarma

Abstract

Land uxe pantern affen reflects the socio-economic scenario of an
areg. By sindying landese, ¥ can be assivied dilferent aspects of an area
Iike fiseeiBauliorn r.:." Sodl, socto-coomiiie Slalns, emeirimmenial ivsies efe I
recent decades a large acre of apricultiwral fand of Dalgoon —Sialmart blocks
has devared ro vegetable forming. The marginal farmers along with
agricutiwral lobourer of the area Is aaimly consisis of mimority Musiim,
who are basically hard working and interested to vegetable farming. In
method of vegetable farming, double cropping. and multiple cropping are
Jonnd common that are applied extensively in this area.  In this poper o
land wve amalvsis is mode in the Dalgaon =Sialmart Block where vegpetable
gronwing amd is impacd on He area s ighiighred,

Key Words:  Londuse paitern, nnging! farmers, cropping paitern,

INTRODUCTION

Dalgaon=Sialmari block of Darrang District has a significant contribution of
vegetable farming and occupies a place of respect in the economy of the state, Assam,
The area grows an amazing number of different vegetable like potato. tomato, cabbage,
cauliflower, cucumber, pumpkin. brinjal, carrot, green leaves and many more [rom
both Rabi and Kharif season. It is the center of fertilizer shop. pesticide and machinery

Assir. Prafessor, Dept. of Geagraphn, Meangaldai College
F=mrirfl - r.l.-.'rﬂ:r;.r_rar.".:'.":'frlﬁ.lum'.".£'-e'Hr.l
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shop related to vegetable farming. Ghansimuli- Balugaon vegetable market of Kharupetia
is one of the outstanding market center of north —cast India. After the local needs are
fulfilled, the veperable is exposed for business purpose. A bulk amount of vegetables
are exporied through differemt market centers like Balugaon, Tangni, Bechimari, Koupati
etc. Exported produced goes to different places including Guwahati, Nalbari, Dibrugarh,
Lakhimpur, Silchar, etc. and out of the state Itanagar, Agartala. Dimapur, Mizoram,
Tripura, Kohima elc. A small amount of vegetables are exported to Nepal, Bhutan, and
Bangladesh. Subsequently, the urban center including Kharupetia, Mangaldai. Guwahali,
Nagaon, Dalgaon ete. imporl various essential commodities needed for vegetable
farming.

In the block of Dalgaon-Sialmari it is significant that lion’s share of agncultural
land iz devoted to vegetable farming. Land is the basic resource that forms the basis of
different agricultural produce. Land use represents a complex patiern of land resources.
The complexity in the pattern of land use is the result of centuries of human occupation
of land retraction of physical. historical, social and economic factors (Das, 1984). A
scientthic classification of land is essential to understand the present status and future
prospect of land use inany region,

Location of Dalgaon-Sialmari Block

Dalgaon-Sialmari block of Darrang district, Assam has been playing a significant
role in producing and marketing a large variety of vegetable commodities. Excess of
these are not only transponted to different parts of the nation but some other neighboring
countries like Bhutan, Bangladesh, Nepal etc. The fig 1 reveals the location of Dalgaon-
Sialmari block in Darrang district and state of Assam. Dalgaon-Sialmai block of Darrang
District, Assam, is lying on the north bank of the mighty Brahmaputra River and formed
by new alluvial soils of ns extensive flood plain.

Fig:] Locational Map of Dalgaon-Sialmari Development Block

= N ariamsl Slap
By se

i S N e — |

g e —— -
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The region s situated 26p 27' N and 26p 42' N latitude and extend out between 92°
5 and 92°2(FE longiude. The block occupies an area of 33061ha with 177467 total
population (2011 census), where 9043% are male and 87028 are female.

ORJECTIVES

= To study the agricultural land use of Dalgaon-Si: mari Block.

~ loidentify the challenges faced by the marginal farmers related 1o land use
change in the area.
METHODOLOGICAL ISSUES

I'he present study 15 mainly based on primary and secondary information. In

this study, primary data are collected from 28nos.of villages of the block. OF them 22
nos, of vepetables from both Rabi and Kharif season are selected, Then a schedule cum
questionnaire has been prepared covering various aspects like land use patiern, crop
pattern. socio-economic status etc.of the vegetable grower of the block. The secondary
data relating to landuse patiern is collected from District Agricultural Oflice, Darrang
2015, Finally dua has been processed and arrived at findings.

DISCUSSION AND ANALYSIS

The present study focuses mamly the agneultural land use of Dalgaon-Sialmari
block emphasizing the vegetable growing areas. To understand more precisely about
land wtilization a contrast land use pattern of both district and block level is analyzed.
The study reveals different challenges faced by the marginal farmers related to land use
change in the block.

General Land use Pattern of Dalgaon-Sialmari Block

The general land use means the use of lands which are used in general purpose.
cultivable land, home shed, kitchen garden, orchard, fishery, fellow land, wasteland,
land use putl 1o non agricultural use like Settlement, Road, school, temple, mosque.
courtyard cte. In all these land pattern the fragmentation of land holding have seen in
the block. Most of the people have their own land and used the tand in general purpose.
It is found from the data that only a small amount of land is under built up area
(159 ha, ), whereas 51.72% (18203 ha.) area is cultivated area,

1t is found from the table that in the block is endowed with favorable amount of
land for agricultural purpose, where 2500 ha. area is cullivable land and 18203 ha.
under cultivated area. It shows that the land area of the block is highly suitable for
vegetnble cultivation. Major share of land 1s under Kharid agriculture (27%) which is
very signilicant.
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Table 1: Land use with specific cropping system

Sl No Land Use Class Arenimsg. km | % of Area Cover

1 Apnculiure - Kharid 1437 27.53
. Agriculture - More than double 86.66 16.60
3 | Agriculture - Two Crope Arca 63.29 12.13
4 Agmculiure - Zaid Crop 238 0.46
5 | Tea Gardens 12.14 2133
6 Built Up Area (Urban) 1.59 030
1 Forest Arez (Dense) 2587 4.96
£ | Grassland 21.17 5.21
9 Agnplantation / Seitlement 81.51 15.62
1% | River Sand 3859 7.39
11 | Water Body (River) 25.19 483
12 | Wetlands 1385 2.65

Totl Arca 321.94 1000

Source : CDAP, Darrang District, 2015

[t is found from the table (1) that occupy of specific crops in Dalgaon- Sialman
block is significant one. It reveals from the table that 16.60 % of the lotal area is
covered by more than double crop.Brinjal and cabbage, potato and chilly are some
common combination which give good vield from the same plot of land.  Similarly,
12.13 % of area is under the Two Crop Area. 11 is mainly due to extensive cultivation of
diflerent vegetables in the arca. Only 0.46% of land 15 under Ziad crop. River
sand{7.39%)also plays an imporiant role 1n producing seasonal vegetable in the area.
Agricultural Land use of the Blocks

Agriculture land use means the land used for agriculture purposes and practices.
In Dalgaon-Sialmari block, the agricultural land is heavily used for vegetable cultivation.
Besides vegetables, paddy. jute, oil seeds are also done in large scale for commercial
purpose.

Due to tremendous pressurc of increasing population, share of agricultural land
has gradually increasing in recent times. The tendency of increasing vegetable farm is @
common practice among the marginal farmers. Majority of them are not interested for
rice farming. It is done by them on subsisience level. Similarly they think the fisheries
and orchard land as non economac land. Under such ijﬂun‘mtances-l;urgu area of barren
and uncultivated land, permanent pasiure and grazing lands, miscellancous tree crops
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and proves, water and fallow land have also been reclaimed and gradually converted to
agricultural land. Most of the lands of Dalgaon-Sialmari block with enough natural
fertility are suttable for green vepetable cultivation.

In the study area along with vegetable crops, a number ol other crops are practiced
from both commercial and local consumption. Major crops include paddy, jute, oil
seeds and vipelable,

Table: 2 Agricultural Landuse and size of Landholding (Dalgaon-Sialmari Block)

Type of Crops Size of Land

Helow 1 Bigha 1-5 Bigha 5-10 Bigha Above 10 Bigha
Paddy - 45% 25% 10%
(Rice, Wheat}
Jule - 3% 4% 2%
(hlseeds 1% 6% - -
Vegetable 24%; 42% 18% 12%

Source ! Primary data collected from held study, 2016,

The study reveal (‘Tahle:2) that vegetable crops oceupy a significant area of the
block, where 96% of lammer engaged in vegetable cultivation. In the study arca 1t is
found that B of farmer cultivaie paddy both in summer and winter season. Among
the land category vegetable is predominant in 1 to 5 bigha category. Similarly, paddy is
also practiced heavily in the same group.1 10 5 bigha. Another important crop in the
area 1s jule, which eccupy 39% of land holding. Oil seed’s area is very insignificant.
Cinly 7% people are found under oil seeds cultivation.

Agricultural Land Use in Darrang amd Dalgaon =Sialmari Block

Itis found Irom that in Darrang distnel more than 75% of vegetable comes from
Dalgaon-Smaiman block. 1 is interesting 1o note that a very negligible number of farmers
are f.'.'lrmlnj:', other crops where area for other Crop I1s also E:l&:igniﬁuan[, It 15 sigmificant
that the block eccupy a sizeable land (2500 ha.) for vegetable cultivation which s

13.55% of the district.
Table : 3 Agncultural Land Use in Darrang Dhstnet and Dalgron-Sialman Block (area in ha. )

Dist./Block Paddy Pulse Chl seed Potato Vegetable
Darrang £4326 L2440 28150 6475 1450
| [hstnict
Dalgaon- 16253 1230 ETT 1800 2500
Sialmari

Souree ; District Agniculral Officer, Damang, 2015
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Fig 2: Agricultural area of Darmang district and Dalgaon Block

e

Agriculiural Ares In Darrang District & Dalgosn Sialmari Block
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It is found from the table 3 that a sizeable amount of land of Dalgaon —Sialmari hlock
is occupied by vegelable, The proportion of vegetable land is much higher than the distnet
area. Table (3) reveals that the arca of vegetable in whole district 15 7450 ha.where 6 blocks
are attached but the Dalgaon block alone occupy an area of 25300ha.of land of the block
which is significant. In case of paddy the district occupies 84326 ha.but the block occupy
only 16253 ha. It reveals that the farmers are not interested to grow paddy as compared 1o
vegelable in this land.

CONCLUSION

It 15 found that the block of Dalgaon-Sialmar is highly devoted to agricultural
activity and more particularly for vepeiable farming. The poor marginal farmers think
that forestry, plantation agriculture, pisciculture, ete. are not profitable as compared 10
vegelable farming, Similarly they are also not interested for poultry, pigoery, and orchard
farming. For such an attitude they are depended to other part of the district for getting
organic matier for manure. bamboo for vegetable shed etc. It is interesting to note that
the block has gradually decline its orchard land, pasture and agricultural land. In recen!
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days the farmers have 1o invest a huge capital for maintenance the quality of soil. Due 1o
ignorance ol harmiul impact of chemical fertilizer and pesticides the soil feriility isalso getting
deteriorated day by diay. Under such circumstances an imbalance ecological and environmental
situation also arose in the block. It is due to high emphasized on vegetable farming which
leads an unsustainable land utilization of the entire block.
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Enrolment Trends in Higher Education
Among the Students of

Mangaldai College— A Statistical Analysis

Pranab Das

Abstract

Muangaldoi Collepe was established {n 193] ar Darrang disicice
angd the college is a premier instiution af higher education in the district
The wieein r.lll.'t,"E'E'!ﬂ'E fetting this insiiintion was o iR 4l,'.-4||,|'f|'_1' i .rJ.'_-L:lrh.-'.l'
edircation fo-which the coliege has irieid fix level boest s iR the same
right from the viery ontsel, For the study the relevant dati was collecied
from the affice of the college pertaining 1o the trend in admission fn B.A
and & Se. courses during the pericd 2005 1o 2004, The survey seeks o
Study the seme objectives Hke— gencder wise distribution ol sivdents, cast
wise sindents warollment trend, stream wise classification of studens efc
From the study we observed that the enrollment irend in higher eclucatton
amaong the siwdents (v increasing position. Bui one siemificans potel 15
el adwmizsion rend of male sindenis in BoA, conrse i decreasing one,

bt for feanale students rened I Increasing one, The study also ebserved
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ihat the paaticipation of SCST stedents for higher education is very low as
.:'ll.l.lr||'?.|.|'.l'-;:'-|.l' Jai eather Cebd ey r.l.." thie sociell Ax per .'|.I'r.I-|'.f1: i ooy by gaied ther
e lerek ol cowareriess abort the benefit of higher education, pooy fnancia
cotiditivn gvid cther envivonmrent of sociely ave the foctors affecting fiw SC7
ST siwdenis in pavticipation higher education,

Kepwardy @ sivdenis, gender. caste

INTRODUCTION

Mangaldai College was established in 1951 at Darrang district. The college is a
premier institution of higher education in this disirict. The college 1saffiliated 1o Gauhan
University and is recognized under the UGC Registration Act 1950 of section 2F and
128 and is under Provinciahised category.

The mission and vision of the college is to revitalize the educational need of the
masses in and around the disirict. Prior to the establishment of the college. attaining
hipher education was a distant dream. It was through the persistent Endeavour and
contribution done by the founder teachers and the senior citizens and youth organization
in peneral resulted in the establishment of the college and it has matured into a college
of repule.

The main objective behind this initiative was to impart quality higher education
1o which the college has tried its level best to fulfill the same right from the very outset.
For the study the data was collected pertaining to the trends in admission in B.A and
I3.5¢. courses at Mangaldai College during the period 2005 to 2014,

OBJECTIVE OF THE STUDY

The survey secks to fulfill the following objectives:-

1) To study the gender wise distribution ol students.

27 Classification of students according (o stream wise.

3) To study the cast wise students enrollment trend.

4) To identify pender wise choice of stream of the study ol students.
METHOD OF DATA COLLECTION

For any stalistical enquiry, whether it pertains 10 business, economic or Social
science, the preliminary requirement is to collect data relating 10 particular characteristic
under study.

The mvestigation was restricted only Mangaldai College. So thal the sample
data was collected from the Mangaldai College office. Having regard 10 the fact that
the nature of survey was extrusive and exiends over a peniod of 10 years: The besi
suited technique of enguiry was a secondary data. So that the present study is based
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only on secondary data. For collection o data, a questionnaire is prepared and relevant
information. e.e. Total number of students, pender wise and cast wise number of students
are collected. The nature of data is composed of 1otal number of yearly admission sub-
divided into male and female categories, further sub-categories include admission taken
by students into two stream and different casts.
TABULAR AND DNAGRAMATIC REPRESENTATION OF DATA
Table 1 ; Gender and Cast wise distribution of Students (Science Stream)

ey

Year sl s Taral —l
| P G, ul: 5T iC
BHIE B3 27 55 45 4 4 f LHE]
FIoT 76 FF] 5 a0 4 o)
2007 a2 ) 70 34 3 14 121
FLiiE 1 15 ] 41 £ 10 138
2004 Bl 27 72 29 4 3 108
2010 ET) 31 75 ET] 3 - 121
2011 142 47 124 52 % W 189
2012 157 67 110 3 14 14 24
2013 199 531 140 BB 14 10 252
2014 225 ET ] 172 122 16 13 123
Total 1265 417 BEE 576 I 70 [T 1682
Table 2 : Gender and Cast wise distribution of Students [Aris Sream]
Gender Cast T
Year = = oy e = = Tokal
2005 437 30 457 191 50 T 14 747
[ 2004 350 337 ETT 236 17 24 GH7
2007 335 Lirr] 431 24y 26 51 757
008 248 154 431 200 34 ar 702
200 364 393 s e 65 62 762
2010 41 444 2405 261 3 58 THS
2011 395 476 451 285 = b3 871
012 7 391 EET 763 T &0 00
2013 294 4 334 275 £ 74 a4
2014 343 471 390 I B0 73 | 8t
ol 3833 | 4046 | 4035 | 7493 512 540 ﬁi

Jnanam /46




IS8 © 2493 8110

Figure 1 : Gender wise trend of students pursulng B.5c,
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In the diagram (Figure 1) above the trend of male students and lemale students and

female students pursuing B.Sc. is increased gradually

Fipure 2; Gender wise teend of stodents porsaing BA
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In the diagram (F tu-'ur 2 2) above the trend of male students pursiing BoA 1% 2 L|LL|[JIII'|L
one as compared to that of Temale students. Also the trend ol female students is miincrensing
one,
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Flgure 31 Stream wise distribution of students [3CF5T calepuay]
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in the dia[_l,mm (Figure 3) above we h:.n'-.: the trend line depicting the rate of

admissions taken by the students belonging to the SC/ST catepory in the B.Sc. & B.A
COUTSE,

In the B.A. Course, the trend gradually increased from 2005-006 1o 2007-08,
then it declined and increased in successive years from 2008-09 1o 2012-13 afier which i
gradually increased till 2014-15. The marginal line shows that the belonging 10 SC/ST category
students 15 increasing trend.

In the B.Se. Course the trend gradually declined lrom 2005-06 10 2010-11
upen which it reached the lowest point. From 2011-12 the trend showed steady increase
1ill 2014-15. The marginal line shows that the belonging SC/ST catcgory students 15
slight in increasing trend.

Figure & Calcgesy wise chelor of LS stream of siwsdy

B.5c.

[ ——
- T

In the B.S¢. Course, 90.26% of all students is constituted by the students belonging o
General and OBC caste and the remaining 10.74% is constituted by those belonging to 5C/
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ST caste. This diagram ( Figure 4) represents data for the whole decade, from 20035-06 to
2014-15

Figure 5 Category wise choice of BA stream of stuely

B.A.

& [emeryd
w T

In the B.A. course, the students of General and OBC category constitute 90% of total
admissions and the remaining 1084 is constituted by the students belonging 1o SC/ST category.
In the diagram above represents the data from 2003-00 to 2014-13
Figure 6: Stream wise distribution of students (SC/ST Category) during the period from
2005-06 to 2014-15

Ll &
[ E%

802 o SC/ST students have taken admission in the B.A. course & the remaining 1% have
taken admission in the B.Sc. course, The large proportion of students belonging 1o SC/ST
category enrolled in B.A. course as compared to B.Se. course.
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Figure 7: Gender wise cholce of steam of study (Female)
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From the diagram (Figure-7), above we see that the trend of total number of female students
taking admissions in the B.A. and B.Sc. course.

In the B.A. course the trend showed gradual increase from 2005-06 1o 2007-08. It
then declined in 2008-09 but then gradually increased till 2011-12. Again it declined in
201213 and then agmn gradually increased till 2014-15.

In the B.Sc. course, the trend is more or less of gradually increasing nature,
Figure B: Gender wise chaice of stream of study [Male)

L)

m»v o |

g hie :hagmm{Fuzun: E] :l]'u.'!n'-.Em;_ ‘:'hl”“”l'* overall trend of adimission of male swdent
in the B.A. and B.Sc. course. :

Inthe B.A. course, the trend is eradually decreasing ane, The trend declined from
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2005-06 t0 2007-08. It then increased from 2008-09 10 2009-10. The trend finally showed
a gradual decline fram 2010-11 to 2004-15 with sudden increased frend in 2011-12 and
2014-15 respectively.

In the B.Sc. Course the trend is gradually increased from 20035-06 to 2008-09. then
declined in 2009-10 after which 1t is gradually increased till 2014-15. Overall trend is
INETensing one.

APPLICATION OF STATISTICAL TECHNIQUES

Problem: To [ind whether the gender of students influences their choice of stream of
study. Construct a contingency table for male and female students according 1o their
slream.

SRean BSe B.A. Raw Total
Sex
Male 1265 3533 4794
Female 417 4046 4453
Calumn Towal 1682 ToT 9261

HYPOTHESES
Null hypothesis (1 ): Gender of student and choice of stream ol study are independent.
Alternative hypothesis (H,): Gender of student and choice ol study are not independent.
Analvee sample date
For this analysis we will conduct a chi-square test and taking the level of significance at
0,05, Applying the chi-square test for independence 1o sample date. we compute the
deprees of freedom, the expected frequency counts, and the chi-square test statistic.
o E'D_E": — 450.8 0= Observed frequency

E= Expected frequency
Table value of x= for 1 d.f. and 3% level of significant= 3.841

Since the caleulated value of x? is greater than the tabulated value. So we reject the null
hypothesis and accept the alternative hypothesis. So we conclude that there is significant
relationship between the gender of students and their choice of the stream of study,
FINDINGS

1} The study shows that the tetal number of students who have taken admission in
B.Sc courses during the period extending from 2005-06 to 2014-15 is 1682, Out of
this 1265 are male students and rest 416 are female students. Thus 80 % of the male
students have enrolled in B.Sc course and the rest 20%% students have enrolled in B Sc,
course, That is low percent of female students enrolled in B.Sc course. Also it is increasing
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one for both male and female category.

2) The study shows that the to1al number of students who have taken admission in
B.A. course during the period extending from 2005-06 10 2014-15 1s 7579, Out of this
3333 are male student and rest 4046 is female students, Thus approximately 49% male
studenis have enrolled in B.A. course and 51% female students have enrolled in B.A.
course. From the study it is observed that enrollment trend is decreasing position for
male students in B.A. course and it is increasing one for female students.

3) The study shows that the total number of students belonging to SC/ST category
who have taken admission during the period extending from 2005-06 to 2014-13 is
1202. Out of this 150 have taken Science stream the rest 1052 have taken Arls stream.
Thus approximately 11% siudents have enrolled in B.Se. course and 89% students
have enrolled in B.A. course. The trend have shown that the rate of SC/ST category
students taking admission in B.A. course is gradually increasing one and the trend 1
also pradually increasing one in B.Sc. course. But it is observed that low percent of
SC/ST students have student in B_Sc. course.

4) The chi-square test conducted 1o find out whether the gender of studenis
infiuences their choice of stream of study, we have observed that there is significant
relationship between gender of students and choice of stream of study.

CONCLUSION

It can be said that the enrollment trend in higher education among the students
iz positive. But one significant point is that admission trend of male students in B.A.
course 1s decreasing one. But for female students trend is increasing one. This study
also observed that the participation of SC/ ST students for higher education s very low
as compared 10 other section of the society. As per the study, it can be said that the
people of SC/ST categories are nol much aware about the benefits of higher education,
Also poor financial condition and other environment of society are the factors affecting
the SC/ST students in participating higher education.
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Carbon Sequestration by Aquatic

Macrophytes in Wetlands of Lower Assam
Gunajit Kalita & Sahabuddin Abmed

Abstraet

Werlands are amng dhe most dynanic, productive and frogile
ecasysiem which provides valvable and sustainable benefits to the local
commurities, There are 3512 wellands covering d lotal area of 101231
hectares in Assane There are over 250 plant species reported from wetlands
af Assam, These aguatic macrophytes arve highly productive and has the
potential o sequest wimospheric CO Five representative wellands of lower
Azxsam were selocted for .'m'.E'.':M',r:.'rrr'ﬂ-:i. The macrophytic planl species present
in those wenlands were recovded and fnvestigaled for produciivity and rale
af OO}, sequesiralion throughout the year:

Kepwords: Assam, i '.I'rJJ":Ih'|'|'¢'.T,.'I:e'n:l,'!-n.-'.in'."i.h'f-l'.l.ll,h‘vE'.I'.I'-EI.I':Iﬁr.

INTRODUCTION

The wetlands of Lower Assam extending between 26 83043 1°N latitudes and
91.411608°E lengitudes were considered for investigation.Carbon sequestration is the
capture of excess carbon dioxide from the atmosphere Carbon dioxide sequestration is

Assiatant professor,Depariment of Botany,Nalbari Collegs
E-mail:gunajit_kal@rediffmail.com

Assistant professor, Department of Bolany, Mangaldai College
E-mail: dr.sahab1%70{@gmail.com
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the term given for locking up CO, somewhere other than the atmosphere, it may also be
called carbon sequesiration because the carbon dioxide may be broken down into its
component parts, and the carbon stored away while the oxygen is released to the
atmaosphere. Terrestrial carbon sequestration is the process through which carbon diexide
(CO,) from the atmosphere 1s absorbed by trees, plants and crops through photosynihesis,
and stored as carbon in biomass (tree trunks, branches, foliage and roots) and seils. The
term “sinks” 15 also used 1o refer to forests. u;_'|'u|‘.|la|'|4_|_l-;., and gru.-*.ing lands. and their
ability to sequester carbon. Carbon (C) is continuously removed {rom the atmosphere
by forest ecosystem processes and stored both in vegetation and soils {e.g. MeGuire ef
al. 2001). If C stocks of ecosysiems increase. the C content of the atmosphere is reduced.
On the other hand, if the C stocks in ecosvstems were to reduce, the increase rate of
carbon dioxide (CO2) in the smosphere would be much faster than currently observed
(Reich 2011). Therefore, global forests are very diverse and provide a range of ecosystem
services such as C sequestration, flood and landslide protection, biodiversity
preservations, aesthetic and health benefits (Pan ef af. 2013) Agriculture and lorestry
activities can also release f_'ﬂ:, o the atmosphere. Therelore, a carbon sink ocours when
carbon sequestration 15 greater than carbon releases over some time p::ri:tnd_ Ihere ang
two kinds of sequestration, biological and gl._:nlugin;:ul_ In biological seq uestration, carboen
is naturally sequestered in plants. soils. and in ocean life, Geological sequestralion is
the siorage of carbon dioxide directly in rocks or underwater, If all this sounds far-
fetched, consider that until recently |'|l.|g1.' amounlts ol carbon were safely :',u.:qll.l:ﬁll..‘Tﬂd im
underground hydrocarbons such as coal, il and natural gas, and of course climate
change is a result of humans undoing this process. Carbon sequestration (or re-
sequestration) will probably be a useful 1ol in reducing climate change, but it musl not
be looked at as an aliernative 1o other measures. Sequestration alone can’t solve this
problem, In 2004, the CED of Royal Duich Shell Ron Oxburgh told the Guardian
newspaper that “no one can be comfortable at the prospect of continuing to pump oul
the amounts of carbon dioxide that we are at present.” His answer 1o the problem?
Carbon sequestration. Oxburgh went on 1o say that “sequestration is difficult. but if we

don’t have sequestration then | see very litile hope for the world. 1 don’t see any other
approach.”

What Oxburgh and many others are suggesting is that carbon dioxide (CO,)
released from burning fossil fuels (usually at large point sources such as power plants)
be pumped underground., or underwater. in arcas where it is likely 1o remain stored for
millennia. Candidate areas include depleted oil and gas reservoirs, saline formations
(layers of porous rock that are saturated with brine). and deep in the ocean. The mos|
promising areas are depleted reservoirs that once held oil and gas securely [or millions
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of years. It is believed that these areas will be able to safely contain carbon dioxide for very
long time periods, as they once held hydrocarbons. This still needs 1o be tested, and a
number of pilot projects are injecting carbon dioxide into abandoned wells and monitoring
the results, To date. this iy pe of sequestration looks promising. Saline formations are less
well understood. but more widespread than oil and pas reservoirs. Using saline formations to
sequester CO | would mean less piping of the gas over long distances, but it isn’t known
whether it would be contained for the very long term. The other potential long-term storage
place for CO, 1s deep in the ocean. If it were deep enough in the ocean, carbon dioxide
would actually turn mto a liquid that sinks beneath the water. The technological challenge of
doing this ona large scale might nule it out, and there is a problem of ocean acidification when
carbon dioxide is dissolved in water, though this is likely 10 be a greater problem il it is
dissolved in sea water at shallower depths vs. as a liquid in deep water, No matter how it is
done, injecting CO, into the ocean could have complicated and unpredictable effects. Carbon
is also stored in forests, soils, bogs, in ocean ecosystems, among other places. In many cases
wie e undermiming carbon storage rather than enhancing i, by degrading soils, cutting down
forests, polluting and acidifying the ocean, ete. Other than the important task of trying to
mimimize the damage 1o ecosysiems, there are a few promising ways we might try to enhance
nature’s ability to trap carbon dioxide. Wetland vegetation removes CO, from the atmosphere
and stores it in above and below ground tis-sues. When this vegetation dies, the saturated
conditions typical of wetland soils create an anaerobic environment in which organic matter
decomposition procecds at a relatively slow rate, thus promoting a buildup of carbon in the
soil. Through the ongoing processes of carbon accumulation and subsequent burial, naturally-
accurning wetlands hold massive soil carbon stores. representing the largest component of
the earth’s terrestnal biological carbon pool, although they occupy less than ¥ percent of the
carth’s surface (Mitsch and Gosselink, 2007), The U.S. Geological Survey (USGS) has
documented signilicant quantities of carbon capture by wetlands constructed along the
Sacramento-San Joaquin River Deltain a pilot “carbon farming™ project (USGS, 2009).
Though not specilic 1o stormwater wetlands, car-bon sequestration rates by ereated and
restored wetland systems have ranped from 2.7 1o 4.5 tons acre-1 year-1 (Anderson and
Mitsch, 2006; Euliss et al., 2006). Other authors have noted that the carbon accumulation
capac-ity of constructed wetlands can be high, particularly as the vegetation is establishing
{Mitsch and Gosse-link, 20071, Nutnent and sediment loads delivered to stormwater wetlands
in urban runoff may also serve 10 promote carbon sequestration. Nutrients promote the
growth of a productive, carbon-captuning plant com-munity while potentially himiting methane
praduction by encouraging the growth of demitnfying bacteria over methanogenic bacteria
{Stadmark and Leonardson, 2005). Sediment deposition accelerates the bunal of carbon
sequestered in wetland soils while presenting the opportunity 1o capture carbon present in
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seciments washed from the landscape (MeCarty et al., 2008),
OBJECTIVE OF THE STUDY

Global warming is a hot topic internationally, climate change is happening throughtoul
the world due to global warming, Countries around the world are alarmed at climate
change. Global warming brought about climate change which results in desertification,
floods, acid rain ete. It effects the economy of the countries. Major contributers of
green house gases are Co, .Co cte. Plants are natural carbon sequester and aguatic
macrophytes are good carbon sequester  Assam has lots of water hodies where preal
diversity of aquatic macrophytes exists. The objective of the study is to identify the
potential of aquatic macrophytes in mitigating the Co, {rom the atmosphere.
METHODOLOGY

Five representative wetlands of lower Assam were selected for investigation.
The primary productivity of aguatic macrophytes were determined in those wetlands.
Several field trips were made to gather all the relevant data and the macrophyles growing
in those wetlands throughout the year (summer and winter) were collected for 1wo
years.

The estimation of biomass were done by following the harvest method of Odum
{1971).Quadrats were used for collecting macrophytes as employed by Mishra
(1968).Productivity study gave the amount of carbon fixed in those wetlands. _
Biomass analysis of mac rophytes were done manually by separating and recording their
numbers and then dried in oven at 60% for 48 hours till constant weights are recorded.
Chemical analysis were done to estimate carbon stock and mineral content in the form
of ash.

Total carbohydrates were estimated by Anthrone method outline by Clege
(1936).100mg of dry powdered sample were digested with 2.5 N HCI for 3 hours in a
boiling water bath, Thereafter,the digest were newtralized with solid Na,Co, and then
centrifuged to obtain the supernatant. The residue was extracted with distilled H,0 two
more fimes and the supematants were pooled. The volume was adjusted to 100ml.
0.4ml of extract were taken out and diluted to a total volume of 1.5mi,to which 6.0ml
Anthrone reagent were added. Absorbance for the resultant green coloured solution
was taken at 630nm.Distilled H O treated with Anthrone reagent were used as a blank.

From the absorbance value, total carbohydrate were deduced from the standard curve
prepared by using glucose as standard
RESULTS AND DISCUSSION

The results shows that the productivity is maximum during summer months whilent

Jnanam /56



I3GN _: 2393-8110
decreases dunng winter months. This 15 due 1o absence of rainfall and shrinkage of wetlands
during winter months, he wetlands shows great fluctuations in its size.during monsoon it
swells and inundates large arcas while during winter it gradually shrinks and confine 1o a
central core area with a depth of about three meters. The rate of productivity increases with
rainfall during the summer season and shows gradual decline as the monsoon retreats. The
walter plays an important role in the productivity of wetlands. The rate of enerey transformation
by phytoplankion is comparatively lower than macrophytes (Jhingran and Pathak, 1987).
Extensive investigation covering the summer and winter scasons in the wetlands for
macrophytic productivity For a period of two years 200 0,2011 revealed biomass ranging
betweemn 154.6 prm/m/m? in Dora bee] and 206_4gm/m/m’ in Deepor beel during summer
months and 45 2gnvm'm? in Dora beel and 68 4gm/m/m’ in Deepor beel during winter months.
The maximum proliferation ol macrophyies occeurs during the rainy season (June 1o
September) across the study sites and hence maximum biomass was observed i summer
(August). These wetlands are very luxuriant and shows species richness and due 1o its vast
expanse and round the vear availability of water.forms an ideal habitat for aguatic
vegelation.Macrophytes hke Afpimia galonga, Eichhornia crassipes, Ceratophylium
demersim, O tubercnlatum,  Enrvale ferox, Hydrophyllum conadense Hydrostachys
tricxelis, Hvmenachne assamica, H acwtigluma, Hyvdrilla verticifleia, Hygroryza
aristata, Ludwigia adscendens, Ottelia alismoides, Myriophyllum taberculaium,
Nymphaea nouchals, N rubra, Polamopeton indicus, Pistia stratiotes, Spirodella
palverhiza, Trapa bispinosa, T patans, Vallisneria spiralis, Wahlenbergia
gracifis. Cvelosorns gongyloides, are the domupant species in all the [ive studied
wetlands, Seasonal vanation in pnmary production follows almost identical pattern in
all the five wetlands studied. The plant species showed maximum growth during the
summer scason and thus increase in biomass, while minimum biomass was observed
during winter due to less number of species and also species producing low biomass.
During rainy season, water flows into the study sites carrying with them various organic
debris. soil particles and salts. The freshwater of wetlands are rich in dissolved oxygen
and carbondioxide. These influx of nutrients enriched water from river and the catchmenis
areas during high floeds may results in inereased photosynthetic production during the
summer seasons in all the study sites.

On the other hand due 1o decrease in water level during winter {December 1o
February) many aquatic plants are exposed to less light intensity together with reduced
temperature, results in less photosynthetic production. Dunng this period many high biomass
yielding summer species either do not grow or show scanty growth. Comparatively, in all the
wetlands, the winter species are of less vigour and growth thereby producing less biomass.

Carbon dioxide sequestration is the term given for locking up Co, somewhere other
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than the atmosphere, it may also be called carbon sequestration because the carbon dioxide
may be broken down into its component parts, and the carbon stored away while the oxygen
isreleased 1o the atmosphere. There are two kinds of sequestration., biological and geological
In biological sequestration, carbon 15 naturally sequestered in plants, soils, and in ocean life.
Geological sequestration is the storage of carbon dioxide directly in rocks or underwater, If
all this sounds far-fetched, consider that until recently huge amounts ol carbon were safely
sequestered in underground hydrocarbons such as coal, oil and natural gas, and ol course
climate change is a result of humans undoing this process. Carbon sequestration (or re-
sequestralion) will probably be a useful ol in reducing climate change, but it must not be
Iooked at as an alternative 1o other measures. Sequestration alone can’t solve this problem.
CONCLUSION

The present study has shown that aguatic macrophytes were very eflicient carbon
sequester and plays a very important in the mitigation of atmospheric Co.. The study
showed that the rate of Co, sequestration is not uniform throughout the year, it were
related with the productivity. It was observed that Co, sequestration were highest during
the active vepetative growth phase of the aguatic macrophytes. Since aquatic macrophytes
grows very luxuriantly during rainy season, they trap good amount of atmospheric
carbon dioxide and undergo active photosynthesis which results in high primary
productivity during the summer and rainy scason. On the other hand during winter and
dry season the rate of photosynthesis slows down which results in low productivity and
thus less amount of Co, sequestration.

The foremost achicvement of the present study was that there is no work done
in aquatic macrophytic Co ;Sequestration from this region, as such no data or any kind
of research information is available. This may be the pioneering work in the field of

aquatic macrophytic Co, sequestration in the wei]anda of Assam which will pave the
way for future research in this field,
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Women Empowerment— Its Relevance and
Future Concerns in Respect of India with

Special Reference to Assam
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HWamen ¥ rode and relationsiips fave changed and are chameing but thore
is siill o pap between her legal, political and ecananric rights and privileges she
enjovs and wiilises. Society s attiinde in gemeral fas nol changed significant(y
fowprrdls wamens rale and status, Even today, e Dndi socieny the wamen 0
gencral are formd fo be lagging beliind their male cownterpart, They are
traditionally branded as the weaker sex. In the developing awd under developed
couniries af the world, mare particularly this gender disparily stands as o great
stumbling black 1o social progress. The present paper has made & mrigoe aifemipt
tor steely feone the socione s artitnde regarding ihe pender rofe hax adversely aifected
Hre process of sacioecanoinie developwend in Tndia

Key woards: Empewwermmeni. Sty Disparay Narigaag! Prosperity.
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INTRODUCTION
Assam is situated between the parallels of 24°883 and 27103 North longitude
and 89°423 and 96°103 East latitude. Assam is bounded by Bhutan and Arunachal in
the north; MNagaland and Manipur in the cast: Bangladesh. Meghalaya. Tripura and
bMizoram in the south; West-Bangal in the west. The land of Assam consists of valleys
and hills and mighty rivers like the Brahmaputra and Barak. Assam has a geographical
area of 78, 438 square kilometer stands abowt 3,12,05,576 people comprising of
1.59.39 443 males and 1.52.66.133 females (2011 census). The literacy rate stands at
73.18% (approximate whereas Male Literacy rate stands at 78.18% and Female literacy
rate stands at 67.27%.) The Sex ratio siands al 958 female against 1000 male.
*Empowerment’ refers to increasing the spiritual, political, social or economie

Asstl, Prafessor, Dept. of Education, Mangaldai College
Enmadl & dekausharaniia gmail. com
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strength of individuals and communities. Il often involves the empowered developing confidence
in their own capacities. However, empowerment is probably the totality of the following or
similar capabilities -

Having decision making power of their own.

Having access to information and resources for taking proper decision.

Having a range of options from which they can make choices.

Ability to exercise assertiveness in collective decision making. Having positive
thinking on the ability 1o make change.

Ability o learn skills for improving one’s personal or group power.

Ability to change other’s perceptions by democratic means.

Involving in the prowth process and changes that is never ending and self initiated.

Increasing one’s positive seli-image and overcoming stigma.
RATIONAL OF THE STUDY

Women's empowenment at present is a vital area of social reform, so far as dispanty
between men and women are concerned. However, the term *women empowerment’
may be defined as the redistribution of social power and control of resources in favour
of ' women. This definition implies giving social power equally to men and women and
control of economic resources of the country in favour of women for their development
Because these two socio-economic situations may give effect 1w making them more
powerful,

Women's empowerment essentially implies making them economically seli-
sufficient and self dependant also. Because women must turn to be economically
responsible and produetive member of the family. Thus, they must actively participate
in the national productivity. Economic independence can make them truly empowered
in the family as well as in the society.

But it is interesting to note that though women's role and relationships have
changed and are changing but there is still a gap between her legal, political and economics
rights and privileges she enjoys and utilities. Society’s attitude in general has not changed
significantly towards women’s role and status. Even today, in Indian society the women
in general are found to be lagging behind their male counterpart. In the developing and
under developed countries of the world, more particularly this gender disparity stands
as a greal stumbling block to social progress. Thus, in our country this attitude has
adversely affected the socio-economic development in very many ways. So, an atlempt
has been made to study about the relevance and future concerns relating to women
empowerment in India with special reference 1o Assam.

OBJECTIVES

I. To study about the diserimination between men and women.
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2. Toexamine the nature of women empowerment at the local and national level as far

as possible,

3. To give somce possible measures to enrich the status of women,

METHODOLOGY

[115 an analytical study. So the investigator has followed the descriptive method
and based on Secondary Sources like newspaper. journal, books, internet source etc.

DISCUSSION AND ANALYSIS
It is an analytical study. So. the discussion and analysis of the present study has

peen made with the following 1

ables:
Tapis Ml
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TABLE M 7
Incian Sennes by Sex Ratte (2011 cermus repon |

Saiellmion rermuery | Sex-Rano (2011} Females per 1000 Male
— e : 1084
Tamil Hadu I =3
Andhra Pradesh I [T
Chharmsgarh E)
Manipu 203
Meghalay 985
Crisha EET)
Miseram 276
Himichal Pracesh g'i;_r
Kematska 73
5 [EE]
Unarakhand 1
Tripese &0
Amam e
Tk hand 345
West Bengal 450
Wil Bl
Madhyn Pradecs g1
Hajasthan 07E]
Milarshm 339
Annacks] Pradesh TR
Gujirat L]
Uhtrar Pradeshy 212
Purga T
Sikiim )
Jssremvs and Kashmir B0
[ 5 CIT
Harayies BT
LLT.
Pondcherry 1037
Lakehadwesp T 946
Andaman and Necobar 1linds BT
Dt (Nasoral Capital Termitery) B3
" Crandigarh CIE
Thadrs and Magas Haves R
Claman a=d i E 11t
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Total Sex Ratio of India (2011) - 940 female for every 1000 male
Rural Sex Ratio of India - 047

Urban Sex ratio of India - 926
Current sex ratio in India ( yearly: -
Year Sex ratio (Female per 1000 Male)
2012 40
2013 941
2014 942
B 2015 943

From the Table No.1 and the Table No.2 shown above, it 1s evident that Indian sex
ratio has shown major signs of improvement in the last 10 vears. From a small number of 933
in 2001, the bar has been raised 10940 in the 2011 census of India, Although this improvement
15 fair enough in a developing economy, but still there isa long way to go. Because India
suffers from a huge inequality of Male-female child ratio resulting in a poor sex ratio in some
regions. With a overall improvement in sex ratio, the states of South India has shown major
signs of improvement in comparison 1o the states of Morthern India like Haryana (877} and
Punjab (895}, where sex ratio is far low than the National average figure (940). The
improvement of sex ratio indicates a healthy growth rate among female to male population in
India. The state of Kerela and Union Territory of Pondicherry are only two places in India
where sex ratio is above 1000 or exceeds female (o male ratio, Another three states which
has shown a major signs of improvement in their sex ratio are Assam, Mizoram and Nagaland,
Densely populated states of Andhra Pradesh, West Benpal, Punjab, Untiar Pradesh and Sikkim
have also shown improvement in female w male ratio. According to the census report of
2011, all these states have taken necessary measures to improve sex ratio in Urbanand
Rural areas. Delhi and Chandigarh have also registered to sharp growth insex ratio between
2001 1o 2011 census. On the other hand, the states of Jammu and Kashmir and Harivana
have shown no positive signs of overall improvement in their sex ratio. In fact. these
lwo states have registered a decling in their sex ratio.

Besides, the table no. 1| makes it clear than although the overall sex ratio of India
has been gradually increased, the child sex ratio (918) is declined in the most crucial
age group of 0-6 years which is a matter of much concern, The very same declining
trend got reflected in most of the states, even in the states like Punjab and Hariyana
which are economically more progressive states. This clearly points to the fact tha
cconomic growth may not necessarily bring about improvement in the status of women.
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MAJOR FINDINGS OF THE STUDY

1} Kerelawith 1.084 female for every 1000 males has the highest sex ratio according
to the Census report of 2011, which stands in the [irst rank in the literacy with 94%
also; whereas Hariyana shown the lowest sex ratio with 877 which is one of the
economically progressive states of India.

2) With a overall improvement in sex ratio, the states of South India has shown
major signs of improvement in comparison 1o states of Harivana and Punjab, where sex
ratio 1s Far lower than national average lgure (9440),

3) In Union Territories of India, Puducherry has the highest female sex ratio (1,037,
while Daman and Diu has the lowest female sex ratio (61 8).

4) The entire North-East India shown a good sign of improvement in respect of
female sex ratio,

5) Inrespect of Assam though the sex ratio is comparatively a healthy figure (958),
vet women are still considered powerless in the educational, economical, political and
in socio-cultural fields, Social attitudes and values are still not congenial for consideration
of them as equal partners with their male counterparts. 1t is observed that still now child
labour, negligence to girl child, poor health and poor nutritional status in respeet of
women and girl, early marriage eic, are practiced. Above all, it is a matter of much
concern that witch hunting is frequently practiced among some of the backward
communities of Assam specially among the Tea-garden community and some of the
Tribal Communities as a result of social superstitions and prejudices. Besides. dowry
system, Purdah Pratha, Polygamy system make the education of the women unnecessary,
insigni eant and redundant. .

6) According to the census report of India (2011), the child sex ratio (0-6 yearshin
India is one of the poorest figures recorded at 918 girls for every 1000 boys.

7) Rural sex ratio (947} is found 1o be higher than the Urban sex ratio (926).

8) A common beliefin Indian society is dominated by preference for a male child,
thus leading 1o a decline in sex ratio in various stales across the nation.

9} Inmost of the cases it is found that economical and educational growth may not
necessarily bring about improvement in the status of women. This could be attributed
mainly 1o the discrimination that the girl child faces and the consequential problems of
poor health and nutritional status. Adding 1o these arc the problems of female feticide
and female infanticide practiced and now increasing in the country. Poventy of the parcnis
and Dowry System is interrelated in most of the cases.

CONCLUSION
After independence, a large number of Commiltees and Reports have been
constituted specially in order to enrich the status of women in India. Some of them are like -
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the Reports ol the Commuttee on Status of Women {CSWT) " Towards Equality” constituted
under the chairmanship of Dr. Phulrenu Guha in 1974, National Committes on Women's
Education (1958-39) under the chairmanship of Smt. Durgabai Desmukh. National
Perspective Plan for Women ( 1988-2000). National Policy for the Fmpowernment of Women
2001, Dowery Prohibition Act 1961, Domestic Violence Act, 2003, The Prohibition of
Child Marriage Act, 2006 ete. These Repons and Committees has been analyzed extensively
regarding the status ol women in India, The impact of vanous developmental policies, plans
and programmes put into action dunng the last few decades have brought forth and perceptible
improvement in the socio-economic status of women in the country, But, there is still exisisa
wide gap between the goals enunciated in the constitution, legislation policies, plans.
progranimes and related mechanisms on the one hand and the situational reality of the status
of women in India on the other hand.

Even, afler the attainment of 69 vears ol independency by our country, gender disparity
mamiests itselClin various forms, the most obvious being the trend of continuously declining
lemale ratio in the population in the last few decades. Social stereotyping and violence at the
domestic and societal levels are some of the other manifestations. Still now discrimination
against girl children, adolescent girls and women persists m many parts of our country.
Theretore, itmay be concluded that unless and until the traditional attitudes, thoughts and
belicfs wowards the status and role of women have been changed, women empowerment wall
be remained as a cherished dream inour society.

SUGGESTIONS
Some measures may be suggested for improving the present status of women in

Our society as

a) Creating an environmeni through positive econemic and social policies for full
development of women to enable them to realize their full potential.

by LEgual access to participation and decision making of women in social, political
and economical life.

¢} Strengthening legal systems aimed at elimination of all forms of discrimination
against women,

d) Changing societal attitudes and community practices by active participation
and involvement of both men and women.

¢) Proper initiatives should be taken by the Govi. for empowering women in
different fields of our society.
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Challenges of Higher Education in Assam
For Development of Human Resource
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Abstract
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weed amd a challenge befare the presenr Tadion seclety. Theowel there e bog
censiderable progress imall walks of Ive vver the lase fow decades, large seciion
oo et Fedio S5l ove below the fime of poverty. These people ave in
clegpuate aoeess to education health care focilities and other ecormomic resonrces.
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resources oo benever be dispired. However, higher edveation v Tndia e
general and m Assam in particular. hay mal been able 1o perform its optinize
rofle i the divection of Human Resowrces Development. This paper aims (o
fighliwl the perceprible challenpes of higher educairon fn Assam fn the way af
clevelaping hwan resonrces &r the stale,

Key Wards » Higher edvcarion, Hincan resosrce Develapmians

INTRODUCTION

Human Resource Development (HDR) in the process of helping people to achieve
their individual and social goals by realizing their potential. It is the process that aims at
developing competency among people and creating such condition as favorable Govt.
Policies. programs or intervention etc. Where people can apply these competences for
the benefit ol all. According to the United Nation Development Program (LINDP), the
process of HRD include the policies and programs that support and sustain equitable

Assr. Prafl Depr. of Econonics, Mangaldai Callege
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opporiunities for contaming acquisition and application of skill, knowledge and competences
which promote individual autonomy and the mutually. bifacial to individuals the community
and the larger environment of which they are a part (UNDP), Because for programmed
policy and Evaluation BPPE, 1991, (P-19). Thus the concepl of HR12 includes te process of
development of people including their physical, intellectual emaotional, social, moral, political,
econemic, spiritual and all other forms of development. The focus of HRITY initiative is not
only on the development of individuals but also on developing the group or the society. I
aims at developing the group to function better and acquire new competencies of socio
economic activilies. As an integrated approach, HRD aims at developing all people and is
not limited 1o a particular group or section of the society, Although the development of human
rescurces is imponant for all section of people. it is paticularly imporant for all uneducated
unemployed underprivileged and socio economically backward section of the society.
OBJECTIVE

The present paper is designed 1o fulfill the following objectives.

1.To have over view of the profile of development of human resources in Assam with
the ehallenges of higher education and improve the quality of life of the people.

2.To identify the difficulties suffered by the people of Assam regarding poverty
unemployment, income inequalities ele.

3.To find out the suitable solutions 1o overcome these problems 1o enhance guality in
education regarding development of human resources.
METHODOLOGY

The study is based on secondary data collected from reputed articles or Research
Joumals. books, prominent sites relevant of higher education, magazines etc, 1t is also from
the Economic survey of India.

IMPORTANCE OF HUMAN RESOURCE DEVELOPMENT

Achievement of sustained and equitable human development is an urgent need
as well as an enormous challenge before the present Indian society. Through there have
been considerable programs in all walks of life over the last few decades, large section
of people in India still live below the line of poverty (37.2 for India and 34.4 for Assam
as per sources of planning Commission of India) These people have in adequate access
to education, health care facilities and other economic resources that are essential for
proper development and improvement of the conditions of their live. Any ament [0
stich conditions necessitate urgent development of human resources 1in our counlry.
Developed nation of the world have demonstrated how investment made in developing
human resources meet such challenges and improve the quality of life of the people
The challenges of poverty and unemployment of our country must be addressed by
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developing human capabilities for socio-cconomic development. As the same time it also
recuines to be seen that the (Tuits of development reach all through an equitable distnbution of
resources, opportunity and benelits
Role of Higher Edueation

The role of higher education in the development of human resources for national
development can never be disputed. Higher education can produce high level,
professionals. technical and managerial personal gencrated new knowledge through
research and impart such knowledge leading to development of human resources, Ina
world economy characterized by incredible technological advancement and cutting edge
knowledge development, only ligher education institution can provide high level of
competency for problem, idemification and solution for competitive development of
manpower of country. Recognizing the crucial role of higher education in the
development of human resources, way back in 1966 the Kathari Commission (1964-
66) noted that “One the development of our human resources and in this there can be
ne limit to the education to be provided.” In the view of Kothari Commission all
educational eilects should be directed towards the development of human resources.
On a similar note the national Policy of Education (NEP-1986) alse stated that.
“Education develops manpower for dilTerent levels of the economy. 118 also the subtrate
on which research and development flourish, being the ullimate guarantee of national
self reliance. In sum, Fducation is a unique investment in the present and the future.
This cardinal principle is the key to the National Policy on Education. The policy farther
stated that, “Higher Education provides peaple with an opportunity to reflect on the
eritical social, economic. cultura. moral and spiritual issues facing humanity. ILcontributes
to National Development through dissemination of specialized knowledge and skills. I
is therefore a crucial factor for survival ™ Movement of our economy [rom industrial to
service and then to knowledge one and the recent international development like opening
up of markets for plobal players, market oriented of economies, increased completion
between nations requires that developing coumtries develop their human resources
refusing in them qualities like innovation, productivity, collaboration. leamwork’s
reflection. adjustment to change multiplicity of reactions and readiness 10 lh‘:"’_ the
challenges of a globally competitive market oriented and knowledge society.
Development of such skill is required by one and all of the members of the present
FRCIeY belonging to all wolks of life (o shoulder their responsibilities properly. | ]iEhFr
cduation plays key role in this regard. However higher education institution in India in
ﬁt’r[i‘;?:'l:‘i“:j_*]:::;ﬂ“&":“ particular, have not been able to perform its optimize role in the

source Development,
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Status of Human Development is Assam

According to the Indian Human Development Report (2011) prepared by
planning Commission of India, Assam is one of the more cconomical ly backward states
in India and have recorded low net state Domestic Product (NSDP) and per capita
NSDP growth rates in last decade, that were below the corresponding growth rates for
the country. The human Development Index (HDI) for Assam was 0.444 against all
India index of 0.467 in 2007-08 placing Assam at 16™ position among all the states of
India. In terms of literacy rates, Assam stands at 19" position in India with a literacy
rate of 43.2% which is below the national literacy rates of 74.04% and against 93.9% in
Kerela and 91.6% Mizoram as per the census of 2011, Gross Enrolment Ratio (GER)
in Higher Education in Assam 15 8.8% which is below the national rate of 10.8% (against
world average of 26% and USA at the 1op with 83%) and Nagaland topping the national
list with a GER of 19% and Kerela closely following with a GER of 18.5% (UGC)
Report on Higher Education in India, 2008.
The Challenges before Higher Education in Assam

Although Higher Education has gradually expended in Assam since independence,
issues invelving access, equily and quality still confine 10 presemt challenge that need 10
be addressed. Imporied among the challenge are .
The Problem of Aceess to Higher Education

As per UGC Report on Higher Education in lindia 2008, the Gross Enrolment
Ratio {GER) in Higher Education in Assam 15 8.8% which is below the national rate of
10.8%. The report also reveals thal the availability of colleges (which is measured by
the college population index. CFl, i.e. member of colleges per lakh population in the
age group of 18-23) of general education in Assam is 9.5 against national average of
B.1%. However in case of professional colleges it is 1.9%, for apricultural and veterinary
colleges it is 0.2% for technical colleges it is (.1%, for Medical colleges it is 0.2%. For
Women College it is 2% and for other colleges it is 0.1%. As a whole the CPIindex in
Assam is 10.8 against the national averape of 12.4%. These figure indicate the greal
challenge of widening the access of higher educational in general and technical and
professional education in particular in Assam.
The Problem if inequality

Besides the low GER for overall population of Assam, large variation exisis
among the various calegories ol population like male-female. rural-urban and SC/ST
and the General categories. Due to urban Centric and uneven distribution of institutions
of igher education, it is not equally available to all in the state.
The Problem of Standard

The incidence of many students from Assam moving to different place like Delhi
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and Bangalore in search of general higher and 1technical institnion raises questions on the
quality of higher education in Assam. As per the sources with the directorate of Employment
and Crafl men Training of Govi. of Assam, the size of education job seckers has been quite
high in Assam which point to the qualitv of higher education besides other factors. Education
jobseekers in Assam as per the live register of Employment exchanges in 20%. Cut of the
tofal 1 43,3218 education employed 28,3471 (20 percent 1o the total educated employed)
were Giraduates 21,352 were post praduates, 2839 were Engineering Graduation. Another
indicator of quality in higher education in Assam is the status of Assessment and accreditation
ofuniversities and collepe by NAAC in Assam. Az perthe list of college by NAAC assessment
in Assam (up to is the September 2016) all the 15 siates and central Universities were
awarded “ A" and “B” grade. Out of all the 189 college in Assam. Only 146 colleges have
ot themselves assessed or re-assessed by NAAC. Non submission of the majority of the
college 1o NACC assessment in Assam nses serious doubt about their guality, Moreover out
of the 146 accredited college only 39 collepe have got “A” prade in NAAC assessment. As
per latest record with the directorate of higher education. Gowt. of Assam, the total student
enrolment stands at 3,16.651 against the iotal number of 7,238 teachers. Another concern
refating 1o the standard ol education in Assam is the large scale presence of private players in
the field of higher education. These private institutions are playing a major role in providing
education inthe market orented courses owing to the insufficiency and/or traditional nature
of education given by Govi. institutions, the standard ol education in most of these institution
iquesiionable, through the claim global standard and charge higher fees on students,
Falling standard of Research

Though research is basically aimed at development knowledge and understanding
for solution of vital problems faced by man and for developing theories and
generalizations, current practice in the field can hardly claim 1o fulfill its basic purpose,
Though there has been considerable increase in the recent times these cannot be
considered as attempts to satisfy the inquisitive and scientific thirst for knowledge. The
reason behind this assumption lies in the fact of increased mierest in research among
teachers and prospective teacher 1o meet the University Grant commission (UGC) ol
India directive making research ehigibility to enter teaching at higher level. a criterion of
promotion, incremental benefit and so on.
This supposition finds testimony from the fact of increased number of Ph.D. registration
with private Universities, some of which are facing criminal producers due to widespread
Violation of norms.
Tte Problem of Reservation in higher Education

Casle based reservation in educational institution in India are a constitutional

Tnanam J103



1558 2393-3110

obligatson having its own logic of equalization social and educational inequality. However
caste based reservation amounting up 1o 49% of the total seats in the Govl. institutions
of highereducation, including the institwtions of excellence, prevent betler talent coming
in from un-reserved calepories besides causing social unrest at times.

High Cost of Education

Govt. funding on higher education and rescarch in India and in Assam has always
been meager. To make up for this and 10 make higher education globally competitive,
presence of private players in the ield have been allowed along with the self inancing
course in aided Universities resulting in very high cost of higher education owing to the
msufficient number of Govt. institutions of higher education in Assam, there has beena
mushroom growth of private institutions in traditional fields of knowledge like basic
science, classical language and literature art ete. The enrolment register of Collepe and
Unniversities in Assam stand estimony 1o this [act.

Most of the talent student move out of the siate alier completing senior secondary
course in search of good professional and technical college like medical engineering
management et¢, leaving only a few for pure and basic fields of knowledge diminishing
enrolment in 8. Sc./M.Sc, course verify this fact,

Problems of infrastructure in State run institutions :

The provincialized college and the state universities in Assam suffer from the
problem of lack of basic amenities and state of the art infrastructure which stand in
stark contrast to the private college and universities. Even the central universities are
endowed with better infrastructure and [acilities for the student and the teachers.
However, it is provincial colleges and the state universities thal cater to the largest
number of students in Assam including the poorer seetion who cannot afford to pay for
education in pnivate institution. These institutions find it hard and disadvantageous 1o
compute with the private universities and colleges that better equipped to prepare stuclent

for the global employment market and overall development of human resource in the
slale.

Financial Problems

Financial problems have always handicapped the desirable pmgl'ﬂﬁ&ﬂrqllél”!“ﬁ'
and qualitative higher education in Assam. Assam is primarily an agrarian economy and
nearly 70% of total population in the state is dependent on agriculture and allied sectors.
Adult literacy rate is only at sixty five percent and gross enrolment ratio is higher
education stands at 8.8% with 34.40% of people living below the poverty line and with
a per capital income of Rs. 30569/~ (Economic survey of Assam, 2014-15), Gavl. can
hardly afford 1o make massive investments that are required for proper growth of higher
education. Though the Gowt_ talks of high standard of higher education, it has never able 1o
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make the required budgelary provision of the same. Owing 1o the inadequate development
of human resources in Assam, it was expected that Govi. would allocate more money for
higher and technical education on its 2010-11 budgets. However the Govt. allocated only
6% ol total budget outlay in education, out of which only 11.63% and 1.63% allocated for
hgher and technical education respectively.
CONCLUSION

Higher Education is Assam is facing big challenges having them to complete
with the global competitors. However institutions of higher education is Assam, with
crying needs lor basic amenities and infrastructure, are hardly ready for this Global
competition. The Annual Exodus of Bright Student from the state in search of better
education partially indicates the Defeat of the Institutions of Higher Education in Assam.
Ifthe Human Resources in Assam is 1o be saved from becoming bane on economy of
the states, then a well thought policy of higher education combined with adequate
Govt. funding and proper monitering and control over standard of higher education
only can bring much needed change in area.
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The Folk Culture of the District of Darrang of
Assam :A bird’s eye view
Dr. Abul Qasim

Abstract

Folk culture vefers fo a culture traditionally practived by a
small, homogenous, rral grontlh livinge in reladive isofation, from
oo gronps. Historically, horded down throngh oval tradition, i
demoristrales the "Old Ways " over novelly and relates 1o a sense of
ety Folk culture is quite gften imbued with g sevve of place
if elements of a folk culture are copled by or moved 1o o foreige
locate, they will still carry strong connatations af their originagl place
of creation, Today, kawever, folk calinre s mare inclusively racogmizod
as & dynamic representation of botk modern and reeal constithents

Key words: Folk cwlivre, locole, connotations, consiiivenis

INTRODUCTION

Darrang District of Assam s a land of multi cultural heritage and human resource.
Being the home land of different races such as: Austric, Mongolian. Dravidian and
Arvan that came to dwell in her hills and valleys at different times since remote antiquity;
Assam has developed a composite culture of variegaled colour.

Assil. Professor, Dept. of Arabic, Mangaldai College
E-Mail- gasimabulStwgmail.com
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ORIECTIVES

1. To study the basic customs and traditions of the people of the Darrang.
2. To emphasize the various cultural and traditional ethoses that plays an
important rule for transformation of modern society.
HYPOTHESIS
|. To adopt adequate measure 1o develop the sivle of performing cultural and
raditional aspecis.
2. To extend the area of entire socio-cultural front of progress of the people of
the area.
METHODOLOGY
['he paper is based on primary data collected through interview method and the
secondary data has been collected from different books, journals and internet.
Darrang District: Darrang disirien 15 located in the central part of Assam state of India.
[t15 1o the north of the Guwahati. the capital of Assam at a distance of 68 K.M. The NH
52" puns through the district inan East west direction connecting il with neighboring
Kamrap and Senitpur district. The distniet 15 bounded in the north by Udalgun, in the
south by the River Brahmaputra, in the east Sonitpur and in the west by Kamrup district.
Ihe district was crealed by the Brtish in 1833 and was one of the large districts in
Assam state which was divided twice, at first in 1983 and 2ndly on 2004, so now 1
becomes one of the small districts in Assam,
Location of Darrang Distriet : Darrang district is situated in the Northern part ol the
Brahmaputra of Assam in north-cast India, between longitudes 200N 1o 26095° N. and
latitudes 910457 I to 920227 and 35 meters above mean sea level.
Geographical Area: The district has a 1otal geographical area of [427.49 5q. K.M.
with population of 1504320 as per census report of 2001
Culture of Darrang District: Culture of Darrang District of Assam mainly reflects the
prominent indigenous tribal traditions and beliefs of the people of the district. Darrang
District has a population mostly representing diverse cthnic, religious and linguistic
communities that have rich cultural heritage and social customs. [nierestingly, these
conventions and heritages are reflected in the culture of Darmang District. The major
ribal groups of this district of Assam are Bodo Tnibe, Rabha tribe, Koch tribe and Tea
Iribe.

A Tew folk customs and traditions of Darrang District are given below:
Oja-Pali: Oja-Pali is one of the unigue forms of arts of Darrang District, which involves
three main anl forms, and these are Song. Dance and Drama. 1t is performed by a group
of four or five men of whom the chief performer is called as "Oja’ who is supported by
three 10 four Palis, and hence the name Oja-Pali has originated in this way. The only
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instrurment played by Oja-Pali is Khutitaal (palm sized Cymbal). The performers wear long
sleeved white gowns. silver jewelry ete. and they wear “nupur” (bundle of tiny metallic
percussions plaved by body vibrations), Interestingly. Oja-Pali 15 divided into two forms
based on the occasion and style and the two forms are Byah Oja-Pali and Sukananni Oja-
Pal.

Byah Oja-Pali: The legends associated with this art [orm states that there were two very
tzlented singers named Barbyahu and Sarubvabu during Koch Kingdom. They were
often invited by Kings 1o sing various mythological and religious rhymes. With time.
their style got popular among the people residing in the area. The central subject of
Byah Oja-Pali 1s the epics - Ramayana and Mahabharata, Unlike other Oja-Pali forms,
the story is sung in pure classical style involving Ragas. A noticeable element of this
form is the different Mudras (Gestures of hands & fingers). Dance is another key part
of the performance. Moreover, 1o make the presentation interesting and make people
understand. they perform humorous dialogues and narrations in between.

Sukananni oja-pali - Sukananni Oja-Pali aims at presenting the tragic story of Behulaa-
Lakhindar from Padma Purana among the masses. The easy yet high standard rhyme 1s
accompanied by pleasant rhythm, tune and dance. Different Mudras are signilicant parts
of this form also. This an is performed normally during Manasa Puja { Worship ol the
Goddess of Serpents). The Ojapalis first praise various gods and goddesses and then
gradually move to the epic of Behula-Lakhindar. Though the presentation is targeted
for the mass. it mamtains high dignity and standard.

Sivan geet: Followers of Srimanta Sankaradeva introduced this form of Tolk song. 1Lis
almost similar 1o the common Assamese Lokageet or folk-song. The content ol these
songs is mostly Hindu mythology.

Mangaldaiya folksong: Another popular kind of folk song of Darrang District is olten
called Mangaldaiva folksong. It was perhaps introduced in pre Sankaradeva period.
The content is spiritual and mystic, rather than religious, hence similar to Baul songs of
West-Bengal. The instruments used are Khanjari (tiny hand held leather percussion.
open al one end, with some metal discs attached ), Dotara (siring instrument), Tokaaree
(single string instrument, the ¢chamber made of matured water-gourd etc.

Deodhani Danee: Deadhani dance is performed solo or in-group of three or four females
essentially on worship of Goddess Manasa. As per mythology, Behulaa had 1o dance
before the goddess Manasa to get back her husband’s (Lakhindar) life. The dancer
wears Mekhla traditiona) colourful clothes and jewelleries. They dance to the tune of
Taidhol (specific cybindrical percussion instrument) and Khutitaal, plaved by Palis. This
dance {orm depicts the process of worship of Manasa.

Dhepa Dhuliva: [1is another unique traditional folk art of Darrang District. Here. two
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to four performers play the Dhepadhol, which is specially made 1o generate a unigue thud,
and accompanied by four 10 six persons playing Taals {Cymbal). The team dances while
plaving the instruments. Dhepa dhulivas perform in wedding ceremony or other such social
DOCASIONS,

Bardhuliva: This art form is performed by men (Dhudivas) in groups of 10 or more.
Dl ivers play Bardhol which is a eylindrical percussion instrument measuring about in
length & 1/2 mar. in diameter. The Bardhulivas speciallise in exhibition of rhythmic
somersaults while playving the Bardlhol, Bardhulivas perform in religious occasions such
a5 Dewd in spring, the Mothenee in Kaii (Mov. in Julian calendar) month, Durgo festival
{mid. ol Oct.) or other ceremonies,

Kalceya : This ancient music form is at the verge of extinetion. Similar to Shehnai of
West-Indin. the Kaali is a beautiful bronze instrument. It is wide towards one end and
the musician puts a mouthpiece on the other, It was very popular in local wedding
Ceremonies.

Nangelee Songs ;- Nangelee songs are unique 1o Darrang which are couplets of very
mfermal colloguial words, sung by Garakhivaas (cowboys). While singing Nangelee
songs, the performers pet divided into two groups and enact a conflict between them
over silly 15sues,

Bagurumba dance : This dance is a vital part of the Bodo Tribe culture and depicis the
beauty of nature. It has pot 2 varieties and these are - Natural Bagurumba, which is
performed with no song. and the Royal Bagurumba, which is accompanied by songs.
Baishagn Danee: T his isthe dance of spring, similar to Bihu dance in theme. Young boys
amd girls perform it during April Menth when the Baishagu Festival is held.

Kherai Dance: Kherai, which literally means to bow down in prayer. is a Bodo religious
dance and is essential part of Bathow worship. Bathow is actually Lord Shiva. Usually
villapers celebrate the Bathow worship once ina year where Kherai is p::rl'urrm&d in live
stages. IFirst. the place is made sacred for dancing followed by cleaning. Tender Banana
leal is kept over the place as a symbol of welcome: Finally the dancers dance covering
the place and pranse the Gods.

Jhumur Damce:  This dance belongs 1o Tea Tribe community of the Darrang District,
Folk eulture of Muslims of Darrang: There are many folk cultures and traditions prevailing
inMuslims in Darrang, Muslim communities folk performing art includes moistly cher
dhek, pushna, Biva geet, Baishali geet, Dhuwa geet, Magun geet. Dheki geet ete,
Bardoisikhla Danee: It is another reputed Bodo dance, It depicts the might of Goddess
Water and Air.

Ranachandee Dance: This is a spectacular war dance of Bodos,

Farakanti Dance: [1is o very ancient Rabha dance of Rabha Trnbe. The descendants o 3
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the royal kingdoms of Assam and others during the ritual perform it 1o bring peace for soul of
the deceased.

Sathar Dance: This is the dance depicting romance, and performed in spring, by young
bovs and girls.

Khukehi Dance: Performed by the male during the spring season to satisfy the Gods.
Samzar Dance: It is closely associated with agriculture. This dance is performed by
villagers at the beginning the month of May for better crops.

Conclusion: Despite having its own diversity, Darrang district plays an important role
in glorifying the cultural identity of Middle and Lower Assam. It has been observed that
the socio-cultural dimension plays an important role for the transformation of new
millennium society of Assam into a unique branch of its own identify. Assimilation of
various communities seems 10 be progressed in the state and paved the way hand to
hand for its future development. Cultural fusion clearly exists in present society of

Darrang.
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A Reflection On Naga Movement

Mrs. Ranjita Goswami

Abstract
The Nagas, an ethnic group consisting of few tribes
and sub-trihes inhabiting in the tri-function of India, Tibet
(China) and Myanmar, has been in logger heads with the
Government of India for ‘sovereigniy and Independence’
since 1947, In this paper an attempt has been made to reflect
the Naga Movement since 1947

Keywords : Naga, NNC, NSCN, Government of India,

INTRODUCTION

The Naga conflict is one of the oldest in the country which started even belore India
became independent. The Nagas then inhabited the Twensang district, Naga Hill Districtof
the British Province of Assam and the northern part of Manipur. The Nagas consists of a
mmber of tribes. The origin of Naga struggle is traced back to the foundation of the Naga

ey
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Club. in Kohimain 1918 by a group of educated Nagas. They submined a memorandam io
the Simon Commission to exelude the Nagas from any constitutional framework of India.
With the coming of Angami Zapu Phizu, popularly called as Phizo. the Naga Movement
gained momentum in the late 19405, Phizo along with some other prominent leaders fought
on the side of the Indian National Army (of Netaji Subhash Chandra Bose ) under the Japanese
command apainst the Allied Force with the hope of attaining freedom.
OBJECTIVES

|. To make a study on the present status of the Naga problem and thus to help
in selving the problem.

2. To investigate the different accords and stages of the Naga problem so that
peace can be altained in the North-East.
METHODOLOGY

The present study is descriptive in Nature. The requisite information has been
obtained from secondary sources viz. different books, journals. internet sources, ele,
Formation of Naga National Council (NNC)

The Naga Club later became the MNaga National Council (NNC) in 1946 0
voice for Naga [reedom. The movement for separate homeland gained momentum afler
the formation of NMNC under the leadership of A. Z. Phizo. Disappointed by the policy
frameworks of the Indian National Congress, they went underground and staried
engaging in guerrilla warfare against Indian Security Forces. The NNC under Phizo’s
leadership declared Independence of Nagaland on 14 August 1947, 11 was greeted with
great euphona which echoed all over the Naga Hills. Phizo was arrested in 1948 by the

Indian Government on charges of rebellion. On his release, Phizo was made the president
of the NNC in 1950,

MNaga Conference

The first conference of all Naga tribes was held at Kohima on May 14 and 13,
1950 in which the representatives decided that. the future of the Naga should be based

onan independent state. During this conference, it was also decided to hold a plebisciie
on the issue of Naga sell-determination.
Maga Plebiscite

In keeping with the resolution adopted in the conference, the NNC went ahead
by holding a plebiseite on the issue of sovereignty. It was successfully held on May 16,
1951 and lasted for about two months, About 99 percent of the Naga voted in favour of
independence. The copies of the plebiscite documents were sent to the then President
of India, Dr. REjEI‘ldI"-il Prasad and then Prime Minister Jawaharlal Nehru and some
foreign Ambassadors and dignitaries in New Delhi. |lowever. it must be pointed out
that the excreise did not have the support of the Government of India.
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Election Boycott

The stage was set for further conflagration in the Naga Hills, The people resorted
1o civil disobedience when the first 19532 General Election took place in the country.
The election was boveotted by the Naga people,
Federal Government of Nagaland

Afler the successful boveotl of the first peneral election of 1952, the NNC
decided to form its own governmen and accordingly the Federal Government of
Magaland was formed in 1956 al Phesinyu, a Rengma village.
Formation of Nagaland State

Nagaland was created in 1963 as the 16 state of Indian Unien, After further
protests. violence and diplomatie discussions, the Government recognized Nagaland as
a full-Medged state within the Union of India. Since then, the Naga nationalism has co-
existed with Indian nationalism.
The Shillong Accord

The Indian Army marched in to suppress the rebellion and to track down Phizo,
however, Phizo managed to escape 1o East Pakistan and from there to London. where
he remain exiled till his death in 1990. The armed rebellion continued led by a section of
the NNC leaders. An AETECIEN] Was reached by the Indian Government and the NNC
in the vear 1975, This came to be known as the Shilling Accord, which some leaders in
NNC called as total betraval including Isak Chishi Swi, Thuingaleng Muivah and 5.5,
Khaplang.
Formation of NSCN

The National Socialist Council of Nagaland was formed in 1980 1o establish a
Greater Nagaland, encompassing parts of Manipur, Nagaland. The NSCN splitin 1988
to form two groups namely NSCN (IM) and NSCN (Khaplang). As of 2015, both
groups have observed a ceaselire truce with the Indian Government.
Reformation

On 6 April 2015, a new faction NSCN (Reformation) was formed. Y. Wangtin
Konyak and P, Tikhak ofTicially announced the formation of a new Naga Political group
going by the name *National Socialist Council of Nagaland (Reformation)” or NSCN
(R}. The decision came afier Wangtin Konyak, a senior minisier (Kilonser) and personal
secretary 1o Khaplang and Tikhak, the spokes person of the outlit were expelled by
Khaplang after misunderstanding arose over the recent abrogation of ceasefire with the
Government of India.

The duo, wanted to continue with the ceasefire maimaining that “Vielence has
never served a good purpose and the Naga political problem can only be resolved
through peace and negotiation”™. while Khaplang had it abrogated because the 14 years of
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ceasefire between NSCN (K) and India has become a mockery and futile exercise™. The
pnmary agendz of the new NSCN-R would be to “develop a sense of brotherhood among
the Naga family and to re-build the trest and faith among the Naga Society.”

On 3™ August 2015, NSCN leaders T. Muivah signed a peace accord,
“Framework Agreement” with the Government of India in presence of Prime Minister
Marendra Modi, Home Minister Rajnath Singh and National Security Adviser (NSA)
Ajit Doval.

“Framework Agreement™ has supposed to have marked the beginning of a new
future.
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