EASTERN

Glimpses of
Biological Research
In

Upper Brahmaputra Basin

Editors
Akash Kachari
S P Biswas
Jyotirmoy Sonowal



Gltimpses of Biological Research
in Upper Brahmaputra Basin




Glimpses of Biological Research
in Upper Brahmaputra Basin

Editors
Akash Kachari
S. P. Biswas
Jyotirmoy Sonowal

%

EASTERN

EBH Publishers {India)
Guwahat;-1



Akask Kachari, S. P Biswas, Jyotirmoy Sonowal ‘
Glimpses of Biological Research in Upper Brahmaputra Basin

All rights reserved. No part of this work may be reproduced, stored in retrieval systenm or
transmitted in any form or by any means, electronic, mechanical, photocopying, recording
or otherwise, without the prior written permi

ission of the copyright owner and the publisher.

The views expressed in this book are those of the A uthors, and not iy
publisher and the editor The pu o necessarily

that of the

blisher and the editor is not re ; e '
T Sponsibl

the Authors and authenticity of the data, in any way wha!soever.p e Jor the views of

ISBN : 978 81 946922 01

© Editor, 2021

First Published in 2021

EBH Publishers {India)
an imprnt of Eastern
136, M.L. Nehry Roa
Guwahati-

Book House
d, Panbazy,
781 001, Assam {India)
Phone : +9 361 2513876 251
X 923
Fax : +91 361 251993 192070 45355

Email : easternbookhouse@gmail com
www.easternbookkouse.in ‘

Printed ip India

‘Preface

Biological research has achieved a unique chair in the entire resgar;h aref:)a..l.ltt_ s
now recognized as an indispensable field of research with immense a\dvalte P(:ls":' ll:i;fs
in multiple areas of human interest. The legacy of exciting and_ groun 'ree;mreg
discoveries in biology is still nascent. Dramatic 1mprovemf:nt m'mtli tjc:;e. ag; :C;in bé
and forestry is perceived to be endured through tl_ne new blolog_;::a indings. o il be
praiseworthy to probe the cure of many threat(?mng diseases like cimo‘:er an;lI ’ Endent
vast biological resources, At the same time, a major Chu{lk of the popu atlm:1 is l:’p ,
on bioresources for their livelihood._Wittfl‘tbu;Eg?:;yn%n %Ot?:lg;?i:t;:rll o;];-asdei?izrelgl
pressure on limited bioresources, adopll"{1 oLicc . ding fish production

ms will help increase agricultural production including fish production.
i(:?l:slT:(lii::ztgiofogicallyinriched regions need to play a crucial role in such;;?iteg: ;
endeavors. Being a hotbed of biodiversity, nortl'least India has 1111menfs:l:1 ce;g] wlgl °
become a key contributor for bio]ogica_l d'ata which may fill ;151 so};ne ot :a : t(; oy (gm
8ap prevailing in biological fields. It is indeed the need of the fo y oloraption This
el of ot i i sk oplion i

isi raw the participation . s
?r::focl;tlisg;?itg:iclj ttc::;cozl:ast theirpideas regarding varioqs avenues.oft‘ltl_ls maj 35“:’ ﬁi‘fh":
knowledge, We deeply believe the notion of exposing thehscwntln.lc é’;ﬁ}nz t}?i: book
platform to encourage their endeavor of knowledge hunt. T Z man E:u : v
is to reflect the various facet of biological Fesearch effort an to Fa;; rli sn?pi) horo
the ongoing voyage of inquiry, especially in northeas_t Indl.a. 'Thls oo:)h tlen:n; : o
idea of accepting a wide range of ideas and \f«'orks which w1llhunpaq ﬁ otls i A uc'e o
1o this piece of chore. We also strongly be']n?ve that researc .er_;.) ]w1 geta f? ?;arch
improve their scientific writing skills which is indeed an unavoidable aspect of re '

Dr. Akash Kachari
Dr. Shyama Prasad Biswas
Mr. Jyotirmoy Sonowal
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Arsenic and Iron Content in Water Sources
of Lakhimpur District, Assam, India

Bhaba Kumar Pegu
Dipmoni Gogoi
Mridul Buragohain

Abstract

The present study was carried out to investigate the spatial assessment of arsenic
and iron content in water sources of Lakhimpur district of Assam (India), and the
adjoining region of the West Bengal and Bangladesh borders. For this study, 54
water samples were collected from tube wells, ring wells, hand pumps, public
water supply and rivers during July 2018 using GIS technique covering the study
area. Study revealed that 11.11% of the analyzed water sample was contaminated
by arsenic (WHO; 10pg/L for potable water). The most badly affected areas were
Ghilamara and Boginodi development blocks. The highest arsenic concentration
was recorded at 12.46pg/L at the sampling point, H-1. With respect to iron, the
water samples of the study area were highly contaminated by iron as 74% of
analyzed water samples exceed the WHO drinking water standard (0.3 mg/L).

Keywords: Arsenic, iron, GIS, Lakhimpur, Assam

Introduction

Heavy metals are major toxicants found in industrial wastewater and may
adversely affect the biological treatment of wastewater. [ts specific weight is more
than 5.0 g/lcm3 (Volesky, 1990; Li and Bishop, 2002). Arsenic is the 20" most
abundant element in the Earth®s crust 14th in the seawater and 12th in the human
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body (Woolson, 1975) and is widely distributed throughout nature as a result of

we'athering, dissolution, fire, volcanic activity and anthropogenic input (Cullen and
Reimer, 1?89). The last includes the use of arsenic in pesticides, herbicides, wood
greiservatwe-s, and dy.e as well as the production of arsenic-éontaining :.vasles
curmg snllelt:lng and mining opera‘fi(.)ns.. In arsenic-enriched environments, a major

oncern is the potential for mobilization and transport of this toxic element to

rahmaputra rj nriched aquifers are located
a rver channel L o
tudy reveg] and its tributari

s . e :
Patial distributio i, the Lagpi I: the é)resent status of arsenic and
pur dj

Materia)s angd Methods

Profile of the Study greq: Lakh;
: im

Assam ang »¢ th Ur distrins 10
between 27.597 ;:]r:h Bar}k of the Igigrht;sg]\?t fies on the North East corner of
O 2277 5q ke gup o L3ttude and o4 73 et D

t o . N
bounded on the no f;”g .lt:h 22575 is ::S::;‘n lt:jngmde and covers an area
on the Eag By Siang apqg and 20 s X 4
with the b/[ta?zlph.em_ajl Districy and I;apum are district of Aruc:]:crz I]S‘Pllrban].1 it 1;
Bisw J- ! districg stand. ubansirj Ri ! al Pradesh an

anath distrieg iso S on the soug,
of 24°C -330C and w'n e West-

district js |5 Ith an 5
51.3mm ver
’ ber Yeq
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Table 2.1: Blockwise physical location of sampling stations in the study area

Block | Sample | Sample | Geographical Location | Block | Sample | Sample | Geographical Location
Name | No. Source Name | No. Source

North (N) | East{E) North (N} | East{(E}

A-1 RW 27024 | 93872 | E-4 TW | 27154" | 94.0550

x [ A2 | Tw | 27041 | 9383 | = | ES | TW | 27471 | 940530
[V = g

g A3 ™W 27062 | 9381 | = E6 W | 27142 | 94043

= A4 ™W 27092 | 93796 F-1 RW 27179 | 94132

2 AS ™ 27.415 | 93.774 F2 ™w 27412 | 94.073

| | AB ™W 27145 | 03786 | % F3 ™w 27.09 94 062

B-1 RW 26998 | 93927 | B F4 ™W 27133 | 94.061

< B-2 W 26977 | 93.954 F-5 W 27111 | 84074

5 B-3 ™W 27.004 93.91 F8 ™W 27175 | 94.023

S | 84 | Pws | 269523 | 936 o1 | W | 273 | shiea

© | T®B5 | TW | 27015 | 9916 | 5 | G2 | RW | 27298 | 94148

B-5 ™ 27.098 93827 | & G-3 R 27 .47 04,257

C-1 W 27008 | 936827 | & G4 | PWS | 27449 | 94.248

& c-2 ™ 27.102 93943 | @ G-5 ™W 274 04,104

é C3 W 77122 | 93932 G6 ™W 27315 | 94157

S |64 | Tw | 2123 | 63883 R-1 HP | 27.285 | 94295

$ c5 R 7112 | 93826 | = H-2 ™w 27.2M 04.357

c6 | Ttw | 27084 | 93952 ‘%‘ H3 | PWS | 27189 | 94.389

D-1 ™ 7162 | 93997 | 2 H-4 R 27.33 94,343

< D-2 ™ 27.174 gap24 | © H-5 W 27.306 94,301

8 D3 | PWS | 27.203 | 94056 H-6 ™ 27218 | 94335

£ | o4 | R | 27205 | 9408 M| Tw | 27198 | 442

2 " os R 57163 | 94007 % 2 TW | 27.202 | 94442

D6 ™ 27.151 94.022 g 13 ™ 27.305 94 442

§ E-1 T™W 27.114 | 94.052 5‘ (4 ™ 27114 | 94.255

= E-2 ™ o7.441 | 94.056 g 15 ™ 277421 | 94.255

i E-3 ™ 27433 | 94.035 16 TW 27125 | 94.243

Sampling information and analysis: For the study, 54 samples were collected
randomly from nine development blocks of Lakhimpur district (Fig. 2.1 and Fig.
2.2). Samples were collected by random selection and combined in clean and
Sterile one-liter polythene cans to obtain a composite sample, 1:1 HNO3 solution
was added to each of the water samples (to make pH <2.0) and stored in an icebox
which were carried to the laboratory for arsenic analysis (Laxen er al., 1981). Water
temperatures were measured at the source by using a digital thermometer. The
locations of the sampling points were obtained with a handheld global positioning
System (GPS, Germin 72 model) with a position accuracy of less than 10m (Table
2.1). Al probable safety measures were taken at every stage, starting from sample
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col!lt.ection, storage, transportation and fi
minmmize contamination. The w
(Model-802

nal analysis of the samples to avoid or
, Systronics, India) ]na;:r PZI Was measured using a digital pH meter
content of the water samples were d SA1s to this study analysis of arsenic and iron
(model-240AA by Agilent T, ;e one by using Atomic Absorption Spectroscopy
Hydride Generation System t‘?v:I;I:iOl]O[g:leS) with Flow Injection Analyze Mercury
ig/L) as per the standard pro.cedu:eﬂ(E:?si-n] 2-?):;“ L%Sd;nm (GExtion oL 002
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Fig. 2.2: Map showing the block-wise distribution of 54 sampling stations

Results

The experimental findings of the experimental data are summarized in Tat?le
2.2. The spatial distribution map for arsenic and iron had been presented in Fig.
2.3 and 2.4. To find the accuracy of the content in the water samples, the data were
€Xposed to several statistical analyses (Table 2.3).

Table 2.2: Distribution of the metal content in sampled water

T
Sample Temp ’ Fe As | Sample | Temp oH Fe A?L
_No. | (o¢y | P" | (ppm) | (glt) | No. | (°C) (ppm) | (MglL)

X 31940 | 0450
A1 | 7268 | 62 | 0298 | 0030 | E4 | 258 |73 19

A2 | 270 | 74 | 0437 | 0020 | E5 | 280 | 66 | 1003 | 0112

A-3 250 | 68 | 0213 | 0290 | E6 | 301 |74 |0784 | 0390

A4 | 255 | 72 | 0332 | 0320 | F1 | 300 | 68]0290] 0320
A5 | 273 | 83 | 0339 | 0030 | F-2 | 260 | 810949 | 0450

——-‘——_‘_\___‘—-—
- 5 9 | 75 | 1.003 | 0.340
A6 | 263 | 78 | 1800 | 0200 | F-3 | 289

I

L_B1 [ 207 |75 | 1003 | 0040 | F4 | 280 | 7.4 |1204 | 0456
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gi 217 1 70 | 1006 0210 | F5 [ 270 | 7.3 ] 0.098 | 0.567
B-4 322 17 | 0987 | 0079 F-6 285 | 76 | 1.006 | 0.435
TR 67 | 0189 | 0060 | G1 | 255 |84 | 0357 | 12300

B6 §§§ 85 | 0454 | 11980 [ G2 | 270 | 756 | 0.481 | 11.290
L 1 8110339 | 0200 | 63 | 255 (68 [ 0910 | 2300

| <99 | 84 | 1232 | 0290 | G4
C2 [ 255 | 63 | 1850 | osn——om—t00 | 7.9 | 1870 | 0342

C3 | 285 | 69 —0—'————9'—9@“ G5 | 257 | 6.8 | 0562 | 0.320
c4 “2‘9‘0‘“7‘2‘7—593—_9_09‘5____@1% 278 | 7.5 | 2552 | 11.860
305 o) | 0580 [ H1 | 275 | 73 | 1.935 | 12460

o S Y 0456 | Ho
C —%0 | 0456 | 265 | 6.8 | 0.989 | 0.322
D-1 _%g‘%&iﬁﬁl_jj__ 280 | 7.3 | 1.990 | 0474 |
b2 | 75 Wﬂa—ﬂiiﬁ___-ﬁ 6.4 | 1.980 | 0.383
3 T 374 | 0260 [ hs 315 | 71| 0943 | 0433

1.889 ™ =
D4 | 306 “}‘;—-————-u%____f_"f___ 300 | 73 | 0434 | 0.324

D5 | 310 |73 W*S%—-—_H_H | 27.0 | 84 [ 1.434 | 0.343
D6 | 295 | 72 | 305 oo — 21 280 | 83 | 0544 | 0003
1

B e, T 0.995 -3
E- 26.4 Pe— | 255 | 7.4 | 1.800 | 0.394
E2 Tl 1 03% 0030 | T

= | 84 [ s — = | 275 | 6.3 | 0.888 | 0.230
=3 | 825 | ¥ EW-L_M_ 6.7 | 1.849 | 11.345 |

THOny
109328245 . C—7Ja
- : 1.47 118610g, _
r_'"j ;I:’m‘lﬁ -2‘745::::;:n E:j 6.4373?‘::6 Sdaray, 87a :j -
4550085 . , 1166 1006q 6.858130,, . . 05813277 i 1:‘:%Mau - 10.07041549
. - 8.22p89 ‘-uﬂam.a 0704185 - 12.3411764
Flg. 2.3. Map sh = 9.50085404,
owi
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Fig. 2.4: Map showing the location of iron content
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The study reveals that drinking water samples of Lakhimpur district falls
Under alert categories concerning arsenic as 11.11% of analyze.d water sample
EXceeds above WHO guideline value (10pg/L). The elevated arsenic coqcemratlon
of the water samples ranged from 12.46 pg/L in hand pump (H-1, Ghllgmz_ara) fo
12.3 Ug/L in tube well IG—I. Boginodi). From the statistical analysis, it was
observeq that significant positi.ve skewness and kurtosis value point towards sharp
Arsenic distribution with a long right tail. It is observed that ground\jvater sarr%ples
i Lakhimpur district fall under toxic and alert categories concerning arsenic as
Some of the samples exceed and some are approaching the WHO gmde!me.va!ue
Was found high than compared to As (V) in groundwater sarpple.s of Ballia district,
Uttar Pradesh, India. The study revealed that reductive termination of FeQOH was
*esponsible for arsenic release (Chauhan e al., 2009). Groundwater of Barpeta
district, Assam, India was highly contaminated with arsenic. The quality of the
Water wag found to be alkaline with an elevated amount of'iron, manglanf:se, and
lead (Jain ¢f al., 2018). Zinc, cadmium, manganese, [e?d’ and arsenic in water
Samples of tube we ep tube wells and ring wells 0
(}ndia) were estimat]éz, ;;d I;mmd that the arsenic content did not exceed the W-HO
limit by was relatively found to be high (Chakraborty and Sarma, 20 ?0). The iron
Contamination of the tea garden belt of Darrang district of Assam, India was found

Kamrup district, Assam




Table 2.3; Statistical erumeration of some

: s
Physical and chemical parameter
——

— .
Statistics Tem;eé;lture pH Iron Arsenic
oo ————L9 | P
Mean 27.67 7.30 113 1.64
Std.deviation 1.93 0.59 0.95 3.63

——_--_'_"'_'_"‘_‘—"'—-—---—"_'_"'_“"‘—-—-- 4
Median 2750 7.30 0.98 0.3
Mode 27.00 730 | 100 003 |

—

Standard Error of Megn 0.26 0.08 0.12 049
Variance 374 0.3 0.90 13.19
5

Skewness 047 0.29 2.94 252
Standard Error of
Skewness 0.33 0.33 0.33 0.33

N —-‘_—"‘_‘—'——-—__‘___——._._____ -
Kuriosis 0.73 -0.61 14.07 4.61
Standard Errgr of the
Kurtosis 066 0.66 0.66 0.66

Ronge 0| T
Range 7.50 2.20 613 12.45
Maximum 3250 _____‘_‘L_Alﬁ__-

8.40 6.23 1246 |
| Minimum . 25.00 8.20 0.09 0.00 |

‘| Percentile (25) Wﬁ“‘@a——*ﬁ 0.20
Percentile (50) %WWT
Percentile (75) R T 0% [ 0

_\\\_1——-—?-_6_0_____ 174 E
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:gszft ?0‘1'131((}1 Ezlt?oi?g correlation of arsenic and piy I; ::j ?he study suggested tha.at
samples of the Golaghat district of Assam (IndtI:AS—Fe bearing minerals (Chetia
arsenic mobilization in groundwater may be d":l by positive skewness and I.(u.rtoils
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,» government and

izati iviti the arsenic
flongovernment organizations undertook several activities to stop

exposure through drinking water by providing alternate sources of arsenlc-Sa::
water, identification of arsenicosis patients and their management, and' mlil
awareness programs. These activities could only bring about a little sustaina Ie
significant positive impact. The lagging of sustainable arsenic-safe wa'ter supply

ive arsenicosis management program is apparent, and surveillance fOClI‘
complications particularly cancers amaong arsenicosis patients and arsenic-expose
Populations is lacking,
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The book

Although in the global context, emphasis of research is given more on
molecular biology and biotechnology; the importance of basic
research cannot be overestimated. This is more so in the case of d
India’s northeast region. The region is well known for its rich Upper Brahmapulra Basin
biodiversity and a good number of research papers in plant and
animal sciences were publishedin the last few decades. However, it is
also a fact that documentation of bioresources of the region is far
from complete. Little is known about the distribution and current
status of many of the endemic and rare species of the region. It is also
necessary to have a scientific information on the traditional usage and
active ingredients available in the edible/medicinal plants, animals
and microbes, and also how to maintain habitat ecology and
formulation of strategies for sustainable utilization of bioresources of
the region. The book gives an overview of the present trend of
research in biological sciences in the north-east India.
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