PREFACE

The present work deals with the water quality of Nira river in Pune district,
Maharashtra during 2012-13 in order to assess its suitability for pisciculture. Various
parameters determined that seasonal fluctuations in water temperature, pH and nitrite
were within the favorable limits for fish and fisheries practices. However, very low
level of alkalinity during monsoon at station III, chloride during monsoon at all
seasons, hardness during monsoon at station III, calcium during post-monsoon at all
the stations, phosphate during winter at station III and during summer at all the
stations were recorded. These parameters need to be modifying in order to favor the
fish culture.
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ABSTRACT
The present work deals with the water quality together with the ichthyofauna of
Nira river. Monthly changes in water quality parameters of Nira river were

investigated to assess the suitability of this river for fish and fisheries practices.

Several parameters such as temperature, dissolved oxygen (DO), pH, alkalinity,
chloride, hardness, calcium, magnesium, nitrite and phosphate have been studied for a
period of thirteen months beginning from December 2012 to December 2013. Various
physico-chemical parameters determined revealed that the fluctuations in water
temperature, pH, dissolved oxygen, alkalinity, chloride, hardness, calcium,
magnesium, nitrite and phosphate they were within the desirable limits for water used

for fish and fisheries practices.
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INTRODUCTION

India is having very rich sources of inland waters in the form of lakes, reservoirs
and rivers. If we utilize these resources properly to culture the aquatic organism, the
animal protein availability will be increased to meet our demand. For proper
utilization of these resources, an understanding of different ecological features of these
water bodies and species therein are essential. Unfortunately, as far as Pune district in
Mabharashtra is concerned, there are many water bodies which are contributing
significantly to the total inland production scarcely an attention seems to have been
paid towards systematic investigation on either of the diversity of ichthyofauna or total
catch of the fishes from these water bodies. So it is felt that there is an urgent need to
generate information on diversity of fishes from this river. Such a work at a latter
stage would provide the required database for further development of riverine fishery

in this region.

Water 1s a vital resource used for various activities such as drinking, irrigation,
fish production, industrial cooling, power generation and many others (Sanjay S. Sathe
et al., 2001). Fresh waters are perhaps the most vulnerable habits and are most likely
to be changed by the activities of man. This essential resource is becoming
increasingly scarce in many parts of the world due to severe impairment of water

quality ( Sudhakar et al.,1994).

Temperature and DO is one of the important parameter in water quality
assessment. Temperature is directly related with chemical reaction and solubility of

oxygen in water. DO presence is essential to maintain biological life in water.

The change in water temperature affects the chemical reaction going on in
natural water also solubility of gases and nutrient cycle along with other biogenic
processes. DO levels in natural waters depend on the physical, chemical and biological
activities in water. The main sources of DO are from the atmosphere and the

photosynthetic activities of the aquatic green plants which produce a distinct rise in the
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amount of oxygen. DO presence in water is essential for aquatic life. Low oxygen in

water is responsible for killing fish and other living organisms in water. The solubility
of oxygen decreases with increase in temperature. The depletion of oxygen from water

body also depends on the pollution quantity.

pH is a measure hydrogen ion concentration in water and indicates how much
water is acidic or basic. The range of pH of water bodies is between 6 to 9. Many
workers have observed the value of pH ranged from 8 to 9 in Indian waters. pH 1is
considered as an important ecological factor and is result of the interactions of various
substances in solutions in water and also of numerous biological phenomena.
According to George (1997) the variation in pH is an important parameter in water
body since most of the aquatic organisms are adapted to a average pH and do not

withstand abrupt changes.

The alkalinity of most natural water is caused by dissolved bicarbonate salts.
Water containing CO, from the atmosphere and from respiration of soil organisms
dissolves Mg and Ca from a common mineral (dolomite, CaCO;.MgCOs) to produce

hardness and alkalinity in ground water.

Chloride is invariably present in small amounts in almost all natural waters and

its content goes up appreciably with increasing salinity.

Calcium plus magnesium (total hardness) reduce solubility of gases (like

oxygen) and utility of water for drinking, irrigational and industrial purposes.

Nitrite is found in very low concentration in natural waters. Nitrite in water is
formed either by oxidation of ammonia by aerobic nitrifying bacteria or by reduction
of nitrates. Presence of even minute quantity of nitrite in water is indicative of organic

pollution and prevailing low oxygen concentration.
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Domestic and industrial effluents and agricultural runoff are the main sources of

phosphorus in water, hence its high concentration is indicative of pollution.

The distribution of aquatic organisms is influenced by physical environment,
chemical quality and biological interactions (Hynes, 1960). Changes in water quality
affects aquatic life. Pollution of water caused by various human activities affects fish
species (Hidaka and Tatsukawa, 1985). The environmental variability also strongly

influences the fish population (Rekhow et al.,1987 and Freeman et al., 1988)

In the last few decades much attention is being paid to aquaculture as a source
of food to feed growing population of the country. Fishes constitute the most
conspicuous component of inland aquatic fauna and rank very high as source of
protein. Fish form one of the most important group of animals for man and have
received his attention from ancient times. Fish form rich source of food and also
provides several by-products to us. Fish 1s an excellent food for man and provides
protein, fat and vitamins A and D. Phosphorus and several other elements present in
them that are essential for the health of man. Fishes have good taste and are easily
digestible. Besides being a rich source of food, fishery provides new job opportunities
also, reducing the pressure of unemployment. For sustained exploitation and
simultaneous conservation of fisheries resources basic scientific information on
biodiversity is essential. The study of fish diversity in river used for fish cultivation
becomes an essential tool for better fish production. In the field of fish diversity earlier
contributions were made by Rao et al. (1998), Sharma and Nayak (2001), Sakhare and
Joshi (2002), Khedkar (2005), Meshram (2005), Jayabhaye et al. (2006), Kadam and
Gayakwad (2006), Muley and Patil (2006) and Savalla (2006).

No well-organized fishing has so far been established in Nira river despite the
fact that natural edible fishes do occur. It is in this view that it is thought of
concentrating the fishery development program on this river. Knowledge of water
characteristics 1s indispensable for fish culture and its production. The lack of

information on fish diversity and popularizing less known fish variety in Nira river,
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there is a need to survey fish fauna which will help in planning method for their

effective exploitation for fish production. There is not much information available on
the fish fauna occurring in the Nira river in Pune District and the fishery they support
in India. Therefore, an attempt has been made to determine physico-chemical
conditions and survey of fish fauna in the Nira river and examine how far this river

could be used for fish and fisheries practices.

Nira river is one of the tributaries of Bhima river. This river originates in the
eastern hilly regions of Varanda ghat. This river flows through the western side of
Bhor taluka and further flows in the west-east dirction. Nira flows along the boundries
of Pune, Satara and Solapur districts. Further down it joins Bhima river in Solapur
district. Nira river serves as lifeline for the eastern parts of Sahyadri providing water
for drinking, irrigation and industrial and fishing purposes. The river is filled not only
in monsoon but almost round the year due to back waters of Vir dam. Banks of Nira

river are richly populated with the vegetation and there is no visible pollution of water.
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MATERIALS AND METHODS

Nira river is an important tributary of Bhima, Pune district, Maharashtra. Some
smaller dams are constructed across the river for the purpose of water resource for
drinking, agriculture, domestic uses and fisheries. Present study was conducted in
about 50 km stretch of Nira river. Along the stretch of the river three sampling stations
were selected. Station —I was Sangavi, station — Il was Nira wagaj and station — III

was Mekhali.

For determining physico-chemical conditions, monthly water samples were
collected between 8.00 to 8.30 am at station — I, 9.00 to 9.30am at station — II and
10.00 to 10.30am at station — III from December 2012 to December 2013 in polythene
bottles. For the estimation of dissolved oxygen content, the water sample was fixed
immediately on the field and estimated in the laboratory using modified Winkler’s
method (Golterman et al, 1978). Temperature and pH was recorded on the field by
centigrade thermometer and pen pH meter respectively. The alkalinity, hardness,
calcium and magnesium were investigated by titration and nitrite and phosphate by
spectrophotometer on the same day in the laboratory. (Golterman et al, 1978; APHA
et al, 1985).
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RESULTS AND DISCUSSION

The present investigation involves the assessment of Nira river in Baramati
taluka by selecting three stations (as mentioned in materials and methods) in order to
find out its suitability for pisciculture. Monthly variations of physico-chemical
parameters of Nira river at different stations are shown in table-2. The data was
divided in to four seasons, representing winter (December — February), summer
(March — May), monsoon (June — September) and post-monsoon (October-

November) and is presented in table-1.

Physico-chemical parameters like pH, temperature, dissolved oxygen,
ammonia-nitrogen, phosphorus and chlorides have a greater influence on the
survivability of the fishes (Devi Prasad et al, 2009). In the present study water
temperature ranged from 19°C (March, at station — IIT) to 28°C (June and September at
station II and station — III respectively). It was minimum (22°C) during winter at
station-I and maximum (26.50°C) during monsoon and post-monsoon at station I and
[T respectively (Table — 1). Similar results were also reported by Muley and Patil
(2006), Gupta at al (2009) and Pawar et a/ (2011). Sharma and Gupta (1994) had
reported that fish growth was better at a temperature range of 14.5 to 38.5°C. The

water temperature in Nira river was found ideal for fish growth and productivity.

Tarzwell (1957) has suggested that a minimum of 3 mg/l dissolved oxygen is

necessary for healthy fish and other aquatic life. In the present study dissolved oxygen
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ranged between 3.32 (February, at station — II) to 7.7 mg/l (March, station — III). It

was minimum (3.33 mg/l) in summer at station — II and maximum (7.16 mg/l) during
summer at station — III. This level of oxygen in the river should be able to support
good flora and fauna. Similar observations were recorded by Singh and Rai (1999) in
river Ganga, Hiware and Jadhav (2001) in river Manjara, Rafeeq and Khan (2002) in

river Godavari and Pawar et a/ (2011) in river Pravara.

pH ranged between 6.2 (September, at station- I) to 9.5 (January, at station -
[I). It was minimum (6.6) during monsoon at station- I and maximum (8.96) during
winter at station — III (Table — 1).The pH was found to be almost on alkaline side
throughout the study period which favors the growth of fishes (Swingle, 1967).
Alkaline pH was also observed by Shaikh and Yeragi (2004) in river Tansa and Pawar

et al (2011) in river Pravara during whole study period.

Alkalinity ranged between 69.66 (August, at station — III to 472.33 mg/l
(March, at station — II). It was minimum (92.87 mg/l) during monsoon at station — III
and maximum (535.54 mg/l) at station — I during summer. High alkalinity (535.54
mg/l) during summer at site — [ is probably because of addition of waste (Table-1)

Similar results were recorded by Pawar et a/ (2011) in Pravara river.

Chloride ranged between 15.17 mg/l ( August, at station — III) to 1236.68 mg/1

(June, at station — III). It was minimum (26.50 mg/l) during monsoon at station — III
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and maximum (564.79 mg/l) during winter at station — III. The chloride concentration

was quite low in this river at station — III during monsoon (August) which reflects that
there 1s very less amount of organic waste of animal origin. However, chloride content
at station — III was markedly higher during winter in comparison to other two sites
which are indicative of a high degree of pollution by organic matter (Table — 1).

Similar observations were recorded by Pawar ef al/ (2011) in Pravara river.

Total hardness ranged between 80.00 (August, at station — II) to 1000.00 mg/1
(June, at station — III). It was minimum (102.22 mg/l) during monsoon and maximum
(987.66 mg/l) during summer at station — II. Relatively higher values of hardness
content was recorded at station — III. The higher total hardness content was recorded
maximum during summer season at all the three sites. It may be due to low water level
and addition of calcium and magnesium salts from detergents and soaps used for cloth

washing by the villagers (Table — 1).

The calcium level in the river ranged between 9.61 mg/l (November, at station —
I) to 46.49 mg/l (July, at station — II). It was minimum 10.41 ( mg/l) during post-
monsoon at station — I and maximum (31.86 mg/l) during monsoon at station — II.
Calcium content was recorded maximum during monsoon at all the three sites (Table —
1). It was supposed that the input of domestic and other sewage waste from the
adjacent villages might be responsible to increase calcium content (Sati and Paliwal,

2008).
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Magnesium ranged between 5.86 mg/l (November, at station — I) and 28.81

mg/l (June, at station — II). It was minimum (6.34 mg/l) during post-monsoon at
station — I and maximum (19.40 mg/l) during monsoon at station — II (Table — 1). The
data reveals high concentrations of bicarbonates of calcium and magnesium at all the
three stations during monsoon possibly due to the regular deposition of large

quantities of organic and inorganic wastes in to the river from the urban areas.

Nitrite ranged between 0.00 (December 2013, at station II) to 0.649 mg/l
(March, at station — III). It was minimum (0.07 mg/l) during monsoon at station — III
and maximum (0.60 mg/l) during summer at station — III (Table -1). Similar results

were recorded by Pawar ef al (2011) in Pravara river.

Phosphate ranged between 0.002 mg/l (December 2012, at station — III) to 0.582
mg/1 (September, at station — II). It was minimum (0.008 mg/1) during winter at station
— III and maximum 0.30 mg/l) during monsoon at station — II (Table — 1).Phosphate
concentration increases towards downstream during rainy season due to heavy influx
of domestic sewage, detergents and agricultural effluents ( Muley and Patil, 2006).
Phosphate concentration in the present investigation was found to be higher (except
winter) than the standard permissible limits. The high concentrations of nutrients in
the river water may be attributed to the fact that river receives huge amount of

domestic and municipal sewage and solid wastes from the nearby towns.
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The comparison of the water quality of Nira river with limits laid down by fresh

water quality criteria for fish and fisheries practices (Chandra Prakash, 2001)
suggested that, the river water may be considered suitable for fish culture as the
seasonal fluctuations in water temperature, dissolved oxygen, pH and nitrite in all the
season and alkalinity during monsoon to post-monsoon at station — I, in winter to
monsoon at station — II and in all the season at station — III, chloride during monsoon
only at station — II, hardness during monsoon and post-monsoon at all the stations,
magnesium during post-monsoon at all the stations and phosphate during winter at all
the stations are within the desirable limits for fish and fisheries practices. However
low level of alkalinity and chloride during monsoon at stations Il and III, hardness
during summer at station III, calcium during monsoon at all the three stations,
magnesium during summer at stations Il and III and high level of alkalinity during
summer at station — III, chloride during winter and summer at station II, hardness
during winter and summer at station — III and phosphate during monsoon at all the
three stations were recorded. These parameters need to be modifying in order to favor

the fish culture.

It was found that Nira river was suffering from the domestic type of pollution
and most of the parameters showed their peak values at station III. Hence, it is
suggested that station — III and also station — II in some extent should be protected
from the anthropogenic activities for preventing further deterioration in the water
quality of the river. Some of the measures, which demand immediate attention, are

the: 1) Treatment of sewage and solid waste from surrounding human settlements, 2)
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An improved sanitation and waste disposal programme needs to be initiated and 3)

Change the agricultural practices in order to reduce the non-point pollutants from the

source. Organic farming in these areas may be encouraged.



14

REFERENCES

APHA (1985) Standard methods for the examination of water and wastewater.

American Public Health Association. Washington. 15

Chandra Prakash (2001) Status of soil and water quality parameters in brood stalk
management. Course manual, CAS Training programme on Brood stock
Management and Genetic selection in Fish seed production (Feb-March, 2001),

CIFE, Mumbai, pp.73.

Devi Prasad, A G, Venkataramana, G V and Thomas, M (2009) Fish diversity and its

conservation in major wetlands of Mysore. J. Environ. Biol. 30(5), 713-718.

Golterman, H L, Chlymo, R S and Ohanstand, M A M (1978) Methods for physical
and chemical analysis of fresh water. IBP Handbook No.8, Backwell Scientific

Pub. Oxford, London, Edinburgh, Melbourne, Second edn. pp.171-178.

Gupta, M, Palliwal, A and Dubey, R (2009) Physico-chemical status of river Yamuna

at Firozabad, UP. Uttar Pradesh J. Zool. 29(2), 239-243.

Hiware, C J and Jadhav, B V (2001) Biological studies of Manjara river near Kalam,

district Osmanabad, Maharashtra, India. J. Aqua. Biol. 16, 11-13.

Muley, D V and Patil, I M (2006) A study of water quality and fish diversity of Pauna

river, Maharashtra. J. Aqua. Biol. 2(1), 68-75.



15
Pawar, B A, Pandarkar, A K and Shendge, A N (2011) Studies on water quality of

Pravara river in relation to pisciculture, Ahmednagar district, Maharashtra. J.

Exp. Zool. India 14(2), 651-655

Rafeeq, M A and Khan, A M (2002) Impact of sugar mill effluents on the water
quality of the river Godavari near Kandakurthi village, Nizamabad district,

Andhra Pradesh. J. Aqua. Biol. 17, 33-35.

Raut, K S, Shinde, S E, Pathan, T S, Kachre, S V and Sonawane, D L (2010) Fish
diversity in relation to physic-chemical properties of Chandrapur dam in Parli-

V., district Beed, M.S., India. Flora and Fauna 16(1),115-122.

Saksena, D N, Garg, R K and Rao, R J (2008) Water quality and pollution status of
Chambal river in national Chambal sanctuary, Madhya Pradesh. J. Environ.

Biol. 29(5), 701-710.

Shaikh, N and Yeragi, S G (2004) Some physico-chemical aspects of Tansa river of

Thane district, Maharashtra, J. Aqua. Biol. 19, 99-102.

Singh, B N and Rai, S (1999) Physico-chemical studies of Ganga river at Varanasi. J.

Environ. Pollut. 6, 43-46.

Swingle, H S (1967) Standardization of chemical analysis for water and pond mud.

FAO Fish. Rep. 44 (4), 397-421.

Tarzwell, C M (1957) Water quality criteria for aquatic life. In: Biological problems in
water pollution. (Ed. O S). Dept. of Health Education and Welfare. P.H.S. pp

246-272.



16
Zingde, M D and Sabnis, M M (1994) Pollution induced dial variability in water

quality of Mahim. Environ. & App. Biol. 4, 227-278.



17

Table 1 : Seasonal variation of physico-chemical parameters of Nira river during
December 2012 to December 2013.

SR Parameter Station Season
Winter Summer Monsoon Post-
monsoon
1 Temperature (C) | I 22.00+1.00 |25.0+141 26.5+1.73 26.00 +2.82
II 22.33+2.08 |23.5+0.70 25.5+1.00 25.5+2.12
111 2233+ 1.15 |22.00+4.24 |26.00+1.41 |26.50+0.70
2 Dissolved oxygen | I 6.53+£0.77 4.29 £0.65 4.00 £ 0.25 6.34 £ 0.65
II 4.11+1.12 3.33£1.42 4.38 £ 0.61 5.68 +£0.28
I 6.58 £ 0.90 7.16 £0.76 4.01 £1.08 6.02+0.19
3 pH I 8.7+0.00 8.8 +0.00 6.6 +0.69 6.9+0.14
II 8.6 +0.00 8.35+0.35 7.17+0.72 6.85 +0.21
I 8.96 +£0.47 8.00 +£0.56 7.07 +0.87 6.8 +0.14
4 Alkalinity (mg/l) |1 429.33434.04 | 535.544+69.74 | 128.22463.47 | 268.25+£28.63
II 378.97£61.09 | 457.77£15.78 | 97.10+26.38 | 242.16+35.58
111 316.50+£28.61 | 470.44+51.88 | 92.87+23.00 | 269.30+73.96
5 Chloride (mg/1) I 229.90+£51.83 | 339.63+42.65 | 48.40+31.10 | 148.91+£24.95
11 206.06+40.79 | 301.88+28.37 | 28.06+£17.61 | 119.73+£26.81
I 564.79+£95.80 | 564.79£95.80 | 26.50+11.59 | 189.59+18.91
6 Hardness (mg/1) I 368.80+£52.26 | 353.33+4.66 | 128.33+£58.22 | 246.80+21.89
II 404.00+£85.51 | 791.004£28.79 | 109.33439.31 | 188.66+1.88
11 622.86 £35.69 | 987.6611.23 | 102.22+16.77 | 253.66+70.23
7 Calcium (mg/1) I 22.49+5.85 |1696+3.59 |31.72+10.83 | 10.41 1013
II 14324230 | 1522+2.26 |31.86+12.61 |15.09+3.59
111 2893+4.44 |1735+2.66 |29.63+6.36 |13.49+2.07
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8 | Magnesium I 1370 +£3.66 |1033+2.18 [19.32+6.60 | 6.34+0.68
(mg/l)
11 872+139 |927+137 [19.40+7.68 [9.19+2.18
111 17.62+2.70 |10.57+1.61 |18.05+3.87 [822+1.25
9 | Nitrite (mg/) I 0.19+0.07 [022+0.19 [020+023 [0.18+0.00
11 0.19+0.02 [043+0.53 |0.12+0.09 [0.19+0.06
111 0.59+027 [0.60+0.05 |0.07+0.04 [0.15+0.00
10 | Phosphate (mg/l) |1 0.07+0.06 |0.06+0.04 |0.14+0.04 0.11 +0.04
I 0.021+0.00 [0.029+0.00 |030+020 |0.11+0.00
111 0.008 £0.00 | 0.04 +0.03 0.13+0.07 | 0.11+0.05
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Table 2: Monthly variation of physico-chemical parameters of Nira river during December 2012 to December 2013

SR Parameter Station Months
D J F M A J J A S (0] N D
1 Temperature °C I 22.0 21 23 24 26 28 25 25 28 28 24 21
II 23 20 24 23 24 25 25 25 27 27 24 21
I 23 21 23 19 25 26 25 25 28 27 26 22
2 Dissolved Oxygen I 7.28 6.58 5.73 3.83 4.76 4.20 4.20 3.68 3.92 6.81 5.88 5.78
(ml/1)
II 5.40 3.62 3.32 333 4.34 4.48 3.83 4.01 5.20 5.88 5.48 5.96
I 7.00 5.54 4.21 7.7 6.62 5.6 3.64 3.64 3.16 5.88 6.16 6.53
3 pH I 8.7 8.7 8.7 8.8 8.8 7.7 7.4 6.6 6.2 7.0 6.8 6.9
II 8.6 8.6 8.6 8.6 8.1 7.9 7.7 6.5 6.6 7.0 6.7 6.6
I 8.8 9.5 8.6 8.4 7.6 8.1 7.5 6.4 6.3 6.9 6.7 6.6
4 Alkalinity (mg/1) I 435.30 460.0 392.70 469.30 608.33 529.0 199.0 76.33 109.33 248.00 288.50 294.00
II 323.30 369.30 444.33 472.33 441.00 460.00 91.00 74.30 126.00 217.00 267.33 357.30
I 330.30 | 283.60 335.60 442.00 530.33 439.00 115.66 69.66 93.30 217.00 321.60 357.60
5 Chloride (mg/1) I 287.92 | 213.62 188.17 291.18 356.19 371.52 83.91 26.00 35.29 131.27 166.56 162.23
II 163.09 | 210.83 244.27 279.84 291.92 333.90 16.09 19.81 48.29 100.77 138.69 166.25
I 454.18 618.57 621.63 733.46 1036.99 1236.68 38.35 15.17 26.00 105.51 273.68 232.19
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6 Hardness (mg/1) I 425.20 359.20 322.00 350.00 358.67 351.33 194.00 83.00 108.00 227.00 266.66 263.00
II 308.00 | 432.00 472.00 771.00 778.00 824.00 94.00 80.00 154.00 187.33 190.00 194.00
I 604.60 600.00 664.00 978.00 985.00 1000.00 120.00 86.67 100.00 204.00 303.33 232.00
7 Calcium (mg/1) I 28.53 22.12 16.83 19.50 14.42 24.35 46.49 22.92 33.13 11.22 9.61 34.73
II 11.70 15.23 16.03 16.83 13.62 47.29 23.24 20.04 36.87 12.55 17.63 17.10
I 28.29 33.66 24.85 15.47 19.24 29.09 31.50 21.32 36.61 14.96 12.02 16.03
8 Magnesium (mg/1) I 17.38 13.48 10.26 11.88 8.79 14.81 28.33 13.96 20.18 6.83 5.86 21.16
II 7.13 9.27 9.76 10.25 8.30 28.81 14.16 12.20 22.46 7.65 10.74 10.42
I 17.24 20.50 15.14 9.43 11.72 17.73 19.19 12.99 22.30 9.11 7.33 9.76
9 Nitrite (mg/1) I 0.235 0.103 0.243 0.087 0.360 0.548 0.121 0.029 0.122 0.184 0.189 0.125
II 0.217 0.212 0.166 0.058 0.818 0.244 0.090 0.027 0.137 0.148 0.243 0.0
III 0.176 0.548 0.719 0.649 0.549 0.630 0.059 0.040 0.129 0.162 0.152 0.143
10 Phosphate (mg/1) I 0.152 0.043 0.042 0.026 0.095 0.172 0.105 0.183 0.101 0.144 0.083 0.115
II 0.027 0.019 0.018 0.022 0.036 0.192 0.115 0.313 0.582 0.115 0.122 0.142
I 0.002 0.009 0.013 0.017 0.071 0.127 0.050 0.236 0.146 0.156 0.082 0.132




