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ABSTRACT	Comment by Shaker Ahmed: The abstract is generally good, but the methodology and method of data collecting and data analyzing need further explanation.

	Water is one of the most vital requirements for economic and social development. Human population of Indian subcontinent is ever increasing thereby increasing demand for water for domestic, agricultural and industrial use. To satisfy this demand, fresh resources of water supply are being tapped, and serious thought is being given towards adoption of different methods of conservation of water. Farm ponds are the most common technique of rainwater harvesting and recycling in rolling topography areas. In Maharashtra the total cultivable land is 18.5 M ha and gross cropped area is 22.66 M ha out of which 4.04 M ha is the gross irrigated area and the percentage of gross irrigated area to gross cropped area comes as 17.8, which is quite below the national average of 27 percent. Rainwater is the most vital and a critical input for agricultural production in rainfed farming areas in Maharashtra state. It is observed that the storage losses due to evaporation from dugout type farm ponds with bund in Akola taluka, having inlet and outlet closed by net or growing barrier of cotton crop around the farm pond reduces in the range of 23.67 to 27.97 per cent compared to pond without bund and without any vegetative barrier.
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1. INTRODUCTION 

For the region like Vidarbha in Maharashtra State of India, where precipitation is very uncertain and nearly 89% of the cultivated area is under rainfed farming there is need for development in the micro-watershed area. (Dongardive et al., 2018). Water has become a scarce resource here not only due to deficient rainfall but also due to over-exploitation of groundwater. (Ramamohan Reddy et al., 2013). In this region sustainable crop production and water resources development planning is must (Patode et al., 2016). The success mainly depends on the evenly distributed rainfall during crop growing period. The root zone soil moisture is utilized for transpiration, when the rainfall becomes insufficient to meet the potential needs to transpiration. This causes depletion in soil moisture storage and a situation which may be designated as agricultural drought (Patode et al, 2017). We must make maximum practice of the easily accessible, normally wasted, locally renewable source of water, that is rainwater. Once the soils get saturated then sub-surface as well as overland flow of rainwater started and this runoff should be stored with the help of reservoirs (Adhikari et al., 2009). At the time of heavy rainfall, infiltration is less, and rainwater started flowing from surface. If it is taken through drain lines to the storage structures, then maximum collection of rainwater is possible (Jalal Uddin et al., 2017). If proper drain lines are not constructed then the surface water flows randomly and its collection at one place becomes difficult (Sthool et al., 2013). Since rainwater collection and its judicious use is the need of the day, everybody should adopt the technical things that are important for proper implementation and construction of farm ponds (Sharma et al., 2010).  With the aim of maintenance of soil fertility and plant nutrient supply to an optimum level for sustaining the desired crop productivity the in-situ resource management of soil is important (Chandel et al., 2017). To improve the drought prone situation in drought affected districts of Vidarbha, large number of dugout type ponds (water storage structures) for harvesting of excess rain water are constructed on farmer’s field. The availability of harvested water in dug out type farm pond during rabi season depends on losses from pond during water storage period and information on this aspect is not available for Vidarbha region in Maharashtra state. To generate this information the study was undertaken to quantify evaporation and seepage losses (storage losses) from dugout type farm ponds in deep clay soils on farmer’s field. Farm pond is the most common technique of rainwater harvesting and recycling in rolling topography area. Rain water is the most vital and a critical input for agricultural production in rainfed farming areas. To minimize the evaporation losses from such small water harvesting structures in semi-arid regions scientist world over, have tried several types of anti-evaporants such as floating sheet cover of plastic membrane, polystyrene sheet, foamed wax blocks, plant residue, oil mulches, polyethylene oxides, gum mixtures and fatty alcohols (Dhruva Narayan et al., 1997). There was not much success with these attempts. As yet, an efficient, economical and durable evaporation suppressant has not emerged from the research which can be used widely. Considering this a field experiment was carried out to study the evapotranspiration losses with following objectives as quantification of storage losses from dugout type farm ponds in farmer’s field and preventive measures for reduction of evaporation losses in dugout type farm ponds.	Comment by Shaker Ahmed: Objectives must state clearly 

2. material and methods	Comment by Shaker Ahmed: The methodology was written too briefly, to the point of obscuring its overall meaning. The research methodology and methods must be explained and detailed. Furthermore, the parameters must be listed in the results in the same order as they appear in the abstract.

[bookmark: _Hlk180089274]The field experiment was undertaken during  2019during 2019 to 2023 under Department of soil and water conservation engineering Dr.PDKV, Akola at  Ghusarat Ghusar village in Akola taluka of Akola district in saline tract area which falls under assured rainfall zone of Vidarbha region of Maharashtra. It is located at 2007’N latitude, 7707’ E longitude and at an altitude of 282 m above mean sea level. The soils are mainly black cotton soils with depth varying from 4 m to 10 m having clayey texture. The total average annual rainfall in Akola taluka is 751.52 mm.  The water level fluctuations in 30 mx 30 m dugout type ponds were recorded with reference to 60 cm long scale fasten over a pegspeg which was fixed vertically on two opposite sides of the pond in such a way that scales upper surface just touches the water level in the pond. The peg positions were maintained just below the previous one to continue measurement of water level fluctuations during subsequent period.

 
3. results and discussion	Comment by Shaker Ahmed: It is essential to follow a scientific method when discussing the results.
Storage losses from farm pond without bund
At Ghusar village in Akola taluka of Akola district in saline tract area, dugout type farm ponds water level losses recorded in four consecutive years (2019-20 to 2022-23).  Water level recorded in observation ponds started on 07.11.2019 (2019-20) and is presented in Table.1, same water level recorded in the year 2020-21 started on 04.10.2020 and is presented in Table.2, for the year 2021-22 water level observation recorded on 10.10.2021 and is presented in Table 3 and last year i.e. 2022-23 water level observation recorded on 12.10.2022 and is presented in Table 4 were continued till water from the pond was used by farmers for protective irrigation of rainfed crops. 
The average water level observations four years pooled data (2019-20 to 2022-23) in selected dugout type farm ponds were presented in Table 5,  and indicates maximum average losses (60.78 cm) from pond no.1 without bund and without any vegetative cover around it followed by pond no. 3 bund type dugout type pond with inlet-outlet opening without protection (45.50 cm), pond no. 2 without bund having cotton crop of 1.3 to 1.5 m height on all the four sides as cover crop (46.48 cm) and minimum average losses (43.88 cm) from pond No. 4 of bund type dugout type pond with inlet-outlet opening protect by green net. The average percent saving of 27.97 % in dugout type farm pond with bund having inlet-outlet opening protect by green net and 23.67 % average saving in dugout type farm pond without bund with 1.3 to 1.5 m high barrier cotton crop on all the four sides was observed which was mainly due to the retardation of wind velocity over pond water surface in both pond no. 4 and 2 respectively as compare to without bund and without any vegetative cover around it (Pond No. 1) and bund type with inlet and outlet opening without protection (pond No. 3). Because the recorded losses are mainly due to reduction of evaporation loss component since, the seepage losses from 3 m deep dugout type farm ponds in saline track areas mostly get stabilized after 2 to 3 months of water storage and are negligible which the finding of earlier study was conducted in same village. 
Hence, the recorded differences in water storage losses from the farm ponds are considered as evaporation loss components. Based on result shown in Table 5, it can be inferred that reducing the wind velocity over water surface in farm pond by protecting the inlet and outlet in bund type farm pond by green net is helpful in reducing evaporation component of water storage losses. It is recommended that the dugout type farm pond constructed on farmers field should have the existing bund (1.5 m height) or grown the vegetative barrier (1.3 -1.5 m height) around the farm pond to save the storage losses up to 27.97 percent. 
Table 1. Comparison of water storage losses in different dugout type farm ponds  	Comment by Shaker Ahmed: The tables are too convoluted and difficult for the reader to understand
              on farmer’s field 2019
	Date
	Days
	Dugout type farm pond without bund
	Dugout type farm pond with bund

	
	
	Without any vegetative cover
	Cotton crop around farm pond
	With Inlet outlet opening
	With Inlet outlet opening protected by green net

	
	
	Pond No. 1,
cm
	Pond No. 2,
cm
	Pond No. 3,
cm
	Pond No.4,

	
	
	
	
	
	cm

	07.11.2019
	 
	Starting date of observation

	14.11.2019
	7
	4.8
	4.0
	4.1
	3.8

	22.11.2019
	8
	2.8
	2.5
	2.1
	2.3

	01.12.2019
	8
	5.4
	3.4
	3.9
	3.5

	07.12.2019
	6
	3.3
	2.9
	2.7
	2.8

	13.12.2019
	6
	2.7
	2.4
	2.1
	2.4

	22.12.2019
	9
	3.5
	3.3
	3.0
	2.8

	01.01.2020
	10
	5.4
	3.7
	3.6
	3.4

	10.01.2020
	9
	3.6
	3.0
	2.9
	2.9

	18.01.2020
	8
	5.7
	4.1
	4.1
	3.4

	25.01.2020
	7
	4.8
	3.2
	3.5
	3.1

	31.01.2020
	6
	4.9
	3.4
	3.7
	3.2

	11.02.2020
	11
	6.2
	5.3
	5.0
	5.4

	21.02.2020
	10
	5.7
	4.3
	4.8
	4.2

	29.02.2020
	8
	5.2
	4.6
	4.4
	4.3

	07.03.2020
	7
	3.4
	3.0
	2.8
	2.9

	16.03.2020
	9
	5.4
	4.3
	3.8
	4.4

	Total
	129
	72.6
	57.1
	56.5
	54.5

	Percent saving in water storage loss in 129 days period
	--
	21.36
	22.1
	24.97


Table 2. Comparison of water storage losses in different dugout type farm ponds  
              on farmer’s field 2020
	Date
	Days
	Dugout type farm pond without bund
	Dugout type farm pond with bund

	
	
	Without any vegetative cover
	Cotton crop around farm pond
	With Inlet outlet opening
	With Inlet outlet opening protected by green net

	
	
	Pond No. 1,
cm
	Pond No. 2,
cm
	Pond No. 3,
cm
	Pond No.4,
cm

	04.10.2020
	 -
	Starting date of observation

	13.10.2020
	9
	4.7
	4.0
	3.7
	3.9

	22.10.2020
	9
	4.2
	3.1
	3.2
	3.0

	30.10.2020
	8
	5.0
	3.5
	4.0
	3.4

	11.11.2020
	11
	4.5
	4.1
	3.4
	4.0

	23.11.2020
	12
	4.4
	4.3
	3.6
	4.0

	03.12.2020
	10
	4.1
	3.6
	3.2
	3.6

	20.12.2020
	17
	7.3
	6.0
	5.6
	5.7

	6.01.2021
	16
	7.8
	6.1
	5.5
	5.5

	17.01.2021
	11
	6.7
	3.5
	4.3
	3.4

	31.01.2021
	14
	7.4
	3.5
	4.5
	3.2

	Total
	117
	56.1
	41.7
	40.88
	39.3

	Percent saving in water storage loss in 117 days period
	--
	25.76
	27.12
	29.95




Table 3. Comparison of water storage losses in different dugout type farm ponds  
              on farmer’s field 2021
	Date
 
	Days
 
	Dugout type farm pond without bund

	Dugout type farm pond with bund

	
	
	Without any vegetative cover 
	Cotton crop around farm pond
	With Inlet outlet opening without protection
	With Inlet outlet opening protect by green net


	
	
	Pond No. 1, cm
	Pond No. 2, cm
	Pond No. 3, cm
	Pond No. 4, cm

	10.10.2021
	-
	Starting date of observation

	19.10.2021
	9
	4.9
	3.9
	3.9
	3.6

	28.10.2021
	9
	4.1
	2.9
	2.9
	2.7

	08.11.2021
	11
	5.4
	3.4
	3.4
	3.3

	20.11.2021
	12
	3.2
	3.1
	3.1
	2.9

	28.11.2021
	8
	3.1
	2.7
	2.6
	2.5

	07.12.2021
	9
	3.5
	3.2
	3.0
	2.9

	15.12.2021
	8
	5.6
	3.7
	3.6
	3.5

	26.12.2021
	9
	3.7
	3.2
	3.1
	3.1

	05.01.2022
	10
	5.7
	4.1
	4.0
	3.9

	16.01.2022
	11
	4.8
	3.2
	3.1
	3.1

	29.01.2022
	13
	5.1
	3.6
	3.4
	3.4

	07.02.2022
	9
	6.2
	5.2
	5.0
	5.0

	16.02.2022
	9
	6.2
	4.3
	4.2
	4.0

	Total
	127
	61.2
	46.2
	45.3
	43.5

	Percent saving in water storage loss in 127 days period
	--
	24.44
	25.98
	28.89



Table 4. Comparison of water storage losses in different dugout type farm ponds  
              on farmer’s field 2022.
	Date
	Days
	Dugout type farm pond without bund
	Dugout type farm pond with bund


	
	
	Without any vegetative cover
	Cotton crop around farm pond
	With Inlet outlet opening
	With Inlet outlet opening protected by green net


	
	
	Pond No. 1,
cm
	Pond No. 2,
cm
	Pond No. 3,
cm
	Pond No.4,
cm

	12.10.2022
	
	Starting date of observation

	20.10.2022
	8
	4.3
	3.9
	3.7
	3.6

	29.10.2022
	9
	4.2
	3.3
	3.5
	3.3

	08.11.2022
	9
	4.8
	3.4
	3.7
	3.3

	18.11.2022
	10
	4.3
	3.2
	3.4
	3.5

	25.11.2022
	7
	3.9
	2.7
	2.6
	2.4

	06.12.2022
	11
	4.5
	3.2
	3.1
	3.2

	17.12.2022
	11
	4.9
	3.7
	3.7
	3.5

	29.12.2022
	12
	5.4
	3.2
	3.3
	3.6

	08.01.2023
	10
	5.9
	4.2
	4.1
	3.9

	20.01.2023
	12
	5.4
	4.8
	4.4
	4.0

	02.02.2023
	12
	5.7
	5.4
	4.3
	4.5

	Total
	111
	53.2
	40.9
	39.5
	38.3

	Percent saving in water storage loss in 24 days period
	--
	23.13
	25.78
	28.07


Table 5. Comparison of water storage losses in different dugout type farm ponds  
              on farmer’s field during 2019-20 to 2022-23.
	Year
 
	
Observation Days
 
	Dugout type farm pond without bund
	Dugout type farm pond with bund

	
	
	Without any vegetative  covervegetative cover 
	Cotton crop around farm pond
	With Inlet outlet opening without protection
	With Inlet outlet opening protect by green net

	
	
	Pond No. 1, cm
	Pond No. 2, cm
	Pond No. 3, cm
	Pond No. 4, cm

	2019
	129
	72.6
	57.1
	56.50
	54.5

	Percent saving in water storage loss
	
	--
	21.36
	22.16
	24.97

	2020
	117
	56.1
	41.7
	40.88
	39.3

	Percent saving in water storage loss
	
	--
	25.76
	27.12
	29.95

	2021
	127
	61.2
	46.2
	45.30
	43.5

	Percent saving in water storage loss
	
	--
	24.44
	25.98
	28.89

	2022
	111
	53.2
	40.9
	39.50
	38.2

	Percent saving in water storage loss
	
	--
	23.13
	25.78
	28.07

	overall average water storage loss (2019-20 to 2022-23)
	60.78
	46.48
	45.50
	43.88

	Percent saving in water storage loss
	--
	23.67
	25.26
	27.97



4. Conclusion

1. The storage losses observed from dugout type farm pond with bund (height 1.5 m) having inlet-outlet opening protected by green net was 43.88 cm (27.97 per cent less compared to pond without bund and without any vegetative barrier).
2. The storage losses observed from dugout type farm pond without bund with vegetative barrier of cotton crop (with 1.3 to 1.5 m) on all sides was 46.48 cm (23.67 per cent less )less) compare to pond without bund and without any vegetative barrier. 
3. The storage losses due to evaporation from dugout type farm ponds with bund in Akola taluka, having inlet and outlet closed by net or growing barrier of cotton crop around the farm pond reduces in the range of 23.67 to 27.97 per cent compared to pond without bund and without any vegetative barrier..barrier.
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