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Seasonal Variation of Water Quality in Betwa River
at Bundelkhand Region, India

Sarita Verma

Institute of Environment and Development Studies, Bundelkhand University, Jhansi - 284 128, India

Abstract: The present study objectively analysis the physicochemical parameters in Betwa River in
Bundelkhnad region. Water samples were collected from 19" different point from Betwa River starting from
Orchha to Parichha in the month of January 2006 winter and May 2006 summer for the analyzing different
physicochemical parameters of water. Total 15 different physicochemical parameters were analyzed. Correlation
and the average chemical composition of major Indian Rivers and other world Rivers. The analyzed parameters
are pH, EC, alkanity, hardness, Cl, SO,, PO,, NO;, NH,, F, Na, K, Ca, Mg and H,SiO,. The water of Betwa River
slightly alkaline in nature, the range varies from 7.5 to 8.7 and 7.4 to 8.9 during winter and summer season
respectively. Betwa River water is very pricey in Bundelkhand region. The concentration of silica bicarbonate,
calcium, magnesium are quit highly the relative abundance of ions in water of Betwa River collected during
winter are as follows HCO;> Na™> Mg*> Ca’> K> H,Si0,> C1>NO,-> PO,> F ammonia and sulphate are found
to be below the detectable limit. The relative abundance of ions in the water of Betwa River collected during
summer are as follows HCO,-> Mg*> Na™> Ca*> H,Si0,> K> CI> NO,> F-ammonia and phosphate are mostly
found to equal concentration in the River water.
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INTRODUCTION

The Bundelkhand region of the central India fall
politically the region is divided between the Uttar Pradesh
and Madhya Pradesh. the present catchments area of
Jhansi does not cover the entire Bundelkhand region.
The district Jhansi lies between 240 11°N, 250 57°N
latitude, 78°10 E and 79°23 E longitude and the form
the southwestern part of Uttar Pradesh. The Betwa
orVetrawati is a river of great antiquity and immense
mythological and region values for the people of the
Malwa region of Madhya Pradesh for hundred of year.
during the course of its flows Betwa River 14 tributaries of
which as many as 11 are located in the Madhya Pradesh
after a course of 96 kms. from Jhirri it enters vidisha
district and flows in it for a course of about 112 kms. The
important tributaries of the Betwa include Kaliasot, Ajnar,
Bes, Bah, Newon, Parasari, Sagar, Naren, Kaithan, Bina,
Jimni and Dhasan among these Bes, Baha, Newon,
Kaithan and Bina flow in the Vidisha district. The river
Betwa is the lifeline for the region through which it flows
and has an important role to play in the all round growth
and development of the region the important river flowing

through the region is Betwa with its tributaries
Chureigaura, Bhakha, Barva, Dhasan and Jamini. The
Betwa has been dammed at Matatila and multipurpose
interstate Rajghat Dam has been recently built for
generation of electricity as well as irrigation and Uttar
Pradesh and Madhya Pradesh. Seasonal variation in
precipitation surface run off interflow ground water flow
and pumped in and outflows have a strong effect on river
pollutants in River Water [1]. The Betwa river water is
polluted by industrial and munsiple discharges at one
point would seriously affecting the down stream. It is the
measure source of irrigation for the area known for the
production of high quality wheat, gram and soybean in
the country.

The annual precipitation and evaporation rate of river
Betwa are 1138 mm, 787mm.respectively and mean and
annual runoff is 351mm [2] Winkler’ Todometric method
was used APHA,AWWA add WPCF 1985.

The purpose of the study was to investigate
the water quality of the Betwa River and try to
examine the physicochemical composition of Betwa
River and to find out seasonal and spatial variation in
water chemistry.
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MATERIEL AND METHODS

Study Area: The Betwa river is located in the east region.
It flows for an estimated total length of 573 Km. of which
216 Km in M.P. and 98 Km in U.P. The river has a huge
catchments area at of around 46580 Sq.Kms. There are
three types of soil are found in this region which is a dark
soil, Mar, Kabar. The annual runoff 351 mm.

Sampling and Preservation: The water samples from nine
stations located along the Betwa River starting from
Orchha to Parichha (About 25 Km stretch) to get
representative samples. Water samples were collected
from Jan 2006 winter and May 2006 summer. And
Monsoon season to see seasonal variation. The station
included upstream and down stream points of the river.
Surface water samples were collected about 10 cms.
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Below the water surface using glass water standard
procedure were followed for the collection of water
samples for chemical analysis. The samples for
physiochemical analysis were placed an ice box and
transported to the laboratory for immediate analysis.
Surface water was collected was each station in 1 liter.
Polythene bottle which were thoroughly washed thrice
with the water to be analyzed. The temperatures were
recorded at the site itself with the help of thermometer in
°C. The oxygen was foxed by addition of MnSO, and
alkaline iodide simultaneously while collecting in BOD
bottles. At the site itself and brought to the laboratory for
its estimation. And hardness was determined by acid
titration, phosphate, fluoride by SPANDS methods nitrate,
chloride, sulphate, ammonium and silicon by sector
photometric techniques. Na and K have been determined
flame photometric methods.
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Fig. 3.1: Showing the sampling site of the Betwa River during study
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The samples were collected in 1 liter polythene bottle.
Which were thoroughly washed thrice with the water to
be analyzed Nineteen water sample have been collected
from Betwa river starting from Orcha to Paricha (about
25 Km stretch) to get representative samples. Water
sample were collected from January 2006 winter and May
2006 summer to see seasonal variation. The temperature of
water samples were recorded at the site itself with the help
of thermometer in °C.The oxygen was fixed by addition of
MnSO, and alkaline iodide simultaneously while collecting
water sample in BOD bottles at the site itself and brought
to the laboratory for its estimation [3,4] Nitrate, Chloride,
Ammonia Silicon [5].

RESULT AND DISCUSSION

The water quality parameters are summarized in
table 4.1 and 4.2. The mean value of physical and chemical
parameters of river Betwa the water quality parameters are
summarized in table 4.1 and 4.2 pH is very important
parameter in water quality analysis. The pH varies from
7.5 to 8.7 and 7.4 to 8.9 in the water sample. The average
values are 8.2 and 8.5 and the concentration of EC varies
from 196 to 730 Us\cm and 549 to 684 us\ cm in Betwa
River. The average values of EC are 338 us\cm and
617 us\cm in the river. Bicarbonate is the major ions in
water bodies the cons of bicarbonates in this river vary
from 75 to 140 mg\l and 160 to 200 mg\l in winter and
summer respectively. The average values are also higher
in the water collected during summer 120.8 mg\l the winter
176.8 mg\l. The hardness of analysis water samples varies
from 102to 120 mg\l and 113 to 143 mg\l in winter.
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The conc. of chloride varies from 1.06 to 4.54 mg/l in
winter samples whereas it varies from 5.88 to 7.84 mg/l in
case of summer sample. The conc. of Phosphate in the
Betwa River varies from 0.01 to 0.63 mg/l and 0.063 to
0.12 mg/l in winter and summer samples. The conc. of
Ammonia in Betwa River is in detectable range during
winter whereas it detectable during summer the range
varies from 0.04 to 0.07 mg/l which is pretty low. The
presence of fluoride above 1 mg/l in drinking water is
known to cause endemic flurosis with out adverse effect
on health. The conc. of fluoride varies from 0.02 to
0.061 mg/l and 0.35 to 0.56 mg/l in winter and summer
samples. The conc. of sodium in Betwa River ranges from
21 to 88 mg/l during winter whereas the ranges are 27 to
47 mg/l during summer. The conc. of Potassium of Betwa
River sample varies from 11to 32 mg/l and 6 to 12 mg/l in
winter and summer sample Berner and Berner [6] reported
that only 15 % of the transport of Potassium is in the
dissolved form The conc. of calcium of Betwa River varies
from 5.61 to 28.06 mg/l and 16.11 to 29.66 mg/l in winter
and summer sample. The main source of calcium is
disposal of sewage and industrial wastes. The conc. of
magnesium varies from 18.53 to 26.74 mg/1 and 32.62 to
44.54 mg/l during winter and summer in river Betwa.
The conc. of silica varies from 12.92 to 15.5 mg/l and 12.95
to 19.35 mg/l in winter and summer sample in Betwa River.

Co-Relation: Co-relation results have been shown in the
table 4.3 and 4.4. There are no such evident correlations
between different chemical parameters of river Betwa
during summer season (Table 4.4) but in case of water
sample collected during winter season there are some
correlation with same parameters. EC has positive

Table no. 4.2. Showing chemical properties of river Betwa during summer season

SiNe. pH_FC Alkalinity iardness O S04 P04
1 B e an 124 655 MDD HND
2 T4 G40 LED 143 694 ND 007
3 a2 SRR 1ED 138 57F ND 11
4 82 SEI 170 1537 T MDD 12
5 B.5 5TE 160 125 705 ND Q10
4] B.E 623 7o 158 6,85 ND 007
& a3 L5 &) 160 113 643 M (06
a8 84 580 180 124 519 ND k09
G B3 G20 1ED 132 588 MND 11
1 B.6 B37 190 121 a.EF N} i
11 it S 4 170 131 Jad NI (02
12 85 500 170 138 B4 N b
13 B &40 160 127 T ND 01
14 85 G430 160 118 750 WD 12
iz BO a3 (§:7r) 130 739 WD D3
16 655 &) en 133 729 WD k11
17 B9 &4 137 736 MDD 012
15 BEE a854 129 GO0 ML R
19 89 640 136 772 ND 011
Average 85 6170 1 1305 7.0 NA 04

NO3 NHA F  Ma K Ca Mg HASiO2
035 047 038 28 6 2565 4010 1485
0¥ 006 041 32 9 2966 3666 1603
137 006 036 27 7 205 3805 1298
182 006 Od4é 33 7 1920 3679 1394
128 NI 042 43 11 16AT 3511 1562
115 MD 054 3% 12 1955 3671 1935
137 006 056 33 08 .22 33 1638
134 008 043 38 12 2345 3820 1935
156 0.06 043 35 & 2450 3794 1538
134 008 038 42 9 2243 4089 1468
L7 008 047 3P 9 256 622 1672
135 006 044 33 10 260 36T 1757
164 007 046 38 11 2334 3286 1855
132 ND 044 42 9 2631 3z 1952
125 ND 039 44 8 2178 3B61 1638
111 0 041 46 9 1884 4174 1736
143 005 045 385 10 1745 4454 1639
162 005 053 3 12 213 4115 163
P43 007 053 47 011 2038 SHO90 T8S5
1.3 L1 1.4 373 93 231 vl 166

WDz Mot Detectable, MA; Mot applicable; all value expressed in mg/ | except pH and EC, BT expressed in p5/cm
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Table no. 4.1. Showing chemical properties of river Betwa durlng winter season

T BC AlkalinityHardnss (1 S04 P04 NOI3 NHE F Na K Ca Mg FHoaR
1 D M4 113 ND 06 070 ND 028 25 14 2408 2105 1384
2 LR S W2 16 ND 058 075 ND 04 2% 15 1ZE3 MM 1461
3 B1 1% 130 10 L0 ND 057 080 ND Q2B 23 13 MBS 2WTE 1433
] &1 23 1M T2 116 ND 06 108 ND M n 15 B 2N 1408
5 B} 1% 120 12 L0 ND 05 080 ND 030 35 13 1443 281 1454
i T8 M5 1A 10 113 ND 058 07 ND Q2P 2 13 158 212 M7
7 Bl 23 130 12 120 ND 0% 080 ND 030 25° 12 160y B4 430
] 34 s 115 108 116 ND 003 046 ND 032 25 14 2565 2009 1550
4 B4 386 130 W 141 ND DM 035 ND 027 M 12 1683 B 14
w83 @ 155 14 185 ND ks 06 ND 002 ¥ 12 2806 1853 1456
1 83 75 e 123 MD M 059 ND 023 3 12 1523 2215 1501
12 &7 T IN 13 454 ND o 067 ND 61 BE 20 1042 2674 1440
13 B2 388 1M 108 137 ND 03 07 ND 0233 1B 3 B 28 1511
4 83 3% 105 1M 127 ND 08 036 ND R0 33 34 1202 2244 1363
1B 7S5 410 140 108 136 ND 005 167 ND 419 30 12 Tn M59 12w
B O3 413 M0 08 185 ND 002 145 ND Q17 20 37 153 224 1582
17 B4 e 108 MW IH NG ool a7 ND @ ¥ 12 BE1 W8 145
B B3 5 % W2 12 OND 08 s ND ND 26 12 1142 25 155
19 B3 385 15 106 148 ND 004 089 NP BIZ 26 M 1042 2392 1511
Average B2 X3 1208 1081 14 NA 07 DB MNA 07 264 143 163 226 146

WD Mot Deticinble, NA: Not applicatrie; all vahue expressed in mg /| except pH and BT, BC expressed tn pS/ cm

Table no. 4.3, Shewing the correlations betwevn dHfe rent chuimical paramelors of wWaler
samiples colbected during winter sanson from river Betwa

g BC AledoyHorduss O POL KNGS F Ne K e Ay Hemeor
B
Lo nsg 1
Ay o2 LUK 5 1
Flavdiess < o LES i
=l arAf 0 LR LEC i
PO HLEE o 0,33 DAS oA ]
T 41 o MAZ oL 08 OO 1
F SO AT naw LT T SR LT T 1
tdm ads (TS (LT 482 07, O35 ALOL ok I
K RN ¥ N 023 038 014 pAg 609 Sy 1
i G5 ArE 04k O 00RO -030 0 4139 o 1
b i e nAS Ok 038 a4l 058 0 nne 1
HiagaTn: [T 0.2 037 Q% vn 4 14 s o 038 pAp  sniw 1
Tabila no. 44 Bhowing the correlations between different chemical paraimeters of watsr
samples collecied dailng summer ssason from river Boives
= B Apuleybiavdnees, O] P04 WOD RE & S R Ua Mg JWSIDE
i i
e .52 i
Alalmity OO0 0A7 i
Mardnsas -0.20 0 1,32 1
=] a37  pan 44T odo |
=] oan  paF A7 R pas 1
LTS oz 00 A3 Sk 0w 0T 1
LIHE oAl T L] 14 U8 oS . s 1
r nsn bt RN L R | OIS AT 0T 1
i [ R T Qo 0P 083 fae o DI 033 ]
B m4s  fan -0l 005, G s 2L 0O 05 A9 1
Ca - R ¥ Ry R T 1 v - T - . QR PR £ 4 1
Mg w21 D BEF 033 ai0 M G072 032 D= A 003 R 1
1ASIC2 036 ozf by B0Z 0AY G DOR 085 B4R 04w Oan G2 028

Table 85. Average chemical composition of major Indian rivers and other world rivers

i -
e B a U I Uw Sl ek SAk Tt P
(2005)
Cauvery 21,000 135 20 b - 43 1 2 g IR Ramarathan atal L9543
Krishna MO0 17E B4 M 0 24 MW@ E. 360  Romeshand Sobramonian
(1588
Godayari.  9L00 103 17 8 17 4 83 2 5 18 Bihsh:;n;;diiuhwmnnhu
Afshanad] 6000 X M 3 17 M B3 13 224 Chokrgand and Subratninia
' e8]
Flgmads 40750 235 B 5 09 -l M %2 Submmanian (1569
Periyar SR 157 TS 3B e 39 039 33 24 458 Bajpayee and Yesma{2001)
Ganpes Q68,710 128 1a 11 13 11 F 25 & a4 Sabramarian (15%5)
Kelani - 4as B = = 11 87 33 145 - ETLSdva (1958)
Amacron 5500500 23 & 3 11 31 7 i 58 Gibbs (1970)
Tnclia elvers favg) - 74 15 1’ 7 3 3 7 1% Salwamanin{1983)
Werld rivers (avg) - a2 4 g 12 44 15 _1p 4 155 Sarin and Subramenian (19541

1

Unsts: Dischnrge Wemidand all are in mgl
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correlation with chloride and sodium whereas its show
negative correlation with phosphate hardness and
chloride show strong positive correlations with fluoride
and sodium respectively which indicate that is one
parameter will raise the other dependent will be also
increased calcium shows a strong negative correlation
with magnesium.

CONCLUSION

A detailed physicochemical study on the water
quality of the Betwa River over a period of two season
elucidated the following the water of Betwa river is
slightly alkaline in nature. The Betwa river water is very
pricey in this region. The range varies 7.4-8.9. The Betwa
River a non perennial river. The main source of pollutants
generating both organic and inorganic waste was found
to originate from illegal logging agriculture activity
unsustainable development and household activities of
indigenous people. These waste materials were ultimately
contaminating the river water. The river water should be
properly treated besides to get the safe and sound water
supply in this region.
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