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1. Name of the Department/Section: Irrigation and Drainage Engineering 
2. About Department: 

     Konkan region of Maharashtra is having 40 to 60 km width and length of 720 km 
extending from Thane district in the North and Sindhurg district in the South. The area of this 
region is 9.86 per cent of the state’s area receiving 46 percent of state’s rainfall. This region 
receives an average annual rainfall of 3000 to 3500 mm concentrating in the four months from 
June to September. This region is having clay soil in the northern parts while the southern part 
contains the lateritic soil, which is having high infiltration rate creating the problem of irrigation 
to different crops. The undulating topography creates hazards for uniform distribution of water in 
the fields.  Though the water table saturates up to ground level in the rainy season, due to 
prolonged sub surface flow the scarcity of water is the normal phenomena after January every 
year. Keeping all these points in view the vision 2030 document in respect of Irrigation and 
Drainage Engineering has been prepared as follows, 

VISION 2030 

1. Groundwater exploration techniques: 
�  Development of package for estimation of groundwater potential 
�  Suggesting the cropping pattern according to the groundwater potential so as to 

increase area under irrigation and cropping intensity in the Konkan region 
2. On-Farm Reservoirs (OFR) with plastic lining 

�  Estimation of area required for OFR per unit area of agricultural land 
�  Developing the integrated package for irrigation of vegetables and protective 

irrigation of horticultural crops during rabi and summer seasons 
�  Feasibility study of OFRs with and without plastic lining for aquaculture in different 

soil types of the region 
�  Techno-economic feasibility package of OFRs for irrigation and or aquaculture 

3. Pressurized Irrigation Systems:  The department has initiated the multi-faceted work 
on micro-irrigation as a part of integrated water use system 
�  Techno-economic feasibility study of micro-irrigation systems (sprinkler, drip, micro-

sprinkler) for growing vegetables like cauliflower, cabbage, chilli etc; horticultural 
crops like mango, cashew, coconut, areca nut etc; medicinal plants 

�  Feasibility study of gravity drip irrigation (Ultra Low Drip Irrigation) for hilly terrain 
of the Konkan region 

4. Khar land Reclamation and Management: 
�  Evaluation of embankment structures for preventing sea water inundation in khar 

lands 
�  Construction and evaluation of surface and sub-surface drainage systems for 

reclamation of khar lands and suggesting cropping pattern (agronomic package for 
salt tolerant and sensitive crops) for management of khar lands 

 
5. Precision Farming: By adopting the precision farming technique, the cropping intensity 

can be increased in the Konkan region. Following is the target regarding the precision 
farming, which will be an integrated approach 
�  Preparation and development of comprehensive package from land preparation to 

post harvest techniques for 
�  Orchard crops like mango, cashew, banana, coconut, areca nut 



 3 

�  Vegetables crops like cabbage, cauliflower, chilly 
�  Some medicinal and spices crops like nutmeg, clove, black pepper, 

cinnamon etc.  
6. Protective cultivation:  The studies on feasibility of high valued crops under protective 

cultivation will be undertaken 
·  Floricultural crops : Gerbera, carnation and roses 
·  Vegetables: Colored capsicum, green capsicum, cucumber, broccoli, 

Brussels sprout and some spice crops 
·  Fruit crops: Watermelon, muskmelon, berries etc. 

7. Use of RS and GIS Techniques in Water Resource Exploration and Development:  
�  Identification of wastelands, wastewater disposal, water resources, kharlands and 

specific sites for OFRs 
�  Exploration and development of water resources, proper use and disposal of industrial 

and domestic wastewater 
�  Strategic planning of canal irrigation for crops in command area 

8. Deficit Irrigation: 
�  Techno-economic feasibility in adoption of deficit irrigation in water scarce areas, 

improving water use efficiency and area under irrigation 
9. Adoption and Development of Various Modeling Techniques: 

�  Study, execute and adoption of various plant growth, water resource and hydrologic 
models for planning of water use and improvement in water use efficiency for various 
crops  

10. Rainwater Harvesting and Management: 
�  Feasibility study of using the abandoned lateritic quarries, rejuvenation and desilting 

of abandoned water reservoirs and rainwater harvesting and their utilization for  
o Fresh water aquaculture 
o Increasing area under irrigation   
o Groundwater recharge 

11. Seawater Intrusion:  
�  Estimation of seawater intrusion in various seasons, in different soils and its 

correlation with hydraulic potential in coastal areas 
�  Suggesting the various methods to increase hydraulic potentials in aquifers to prevent 

seawater intrusion 
�  Application of conjunctive use of seawater intruded water and rainwater harvested 

from water to grow crops like coconut, areca nut, forest crops in waste lands 
12. Groundwater Recharge: 

�  Standardization of artificial groundwater recharge technique depending upon soil 
type, prevailing aquifer characteristics and site specific conditions 

�  Evaluation of effect of artificial groundwater recharge on the extent of increase in 
hydraulic potential and area of influence 

�  Estimation of area of influence due to recharging of aquifer per unit water harvested, 
increase in groundwater table due to recharge techniques and thereby decrease in cost 
of lifting for irrigation water 

13. Wasteland Development: To develop the package for bringing the wastelands under 
cultivation, which are affected due to seawater inundation and excessive irrigation, 
following studies will be undertaken 
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�  Standardization of structures for embankments to reduce seawater inundation, 
installation of drainage system, adoption of suitable salt resistant crops and irrigation 
system in case of coastal khar land 

�  Effective utilization and adoption of efficient water management practices so as to 
reduce the losses of water due to deep percolation, reclamation practices for salt 
affected lands due to secondary salinization 

�  Demonstration of efficient water management methods to the farmers of the region 
14. Groundwater Pollution and Wastewater Utilization for Agricultural Crops: The 

major challenge is to reduce the groundwater pollution by treating the industrial effluent 
and managing it for growing the crops through conjunctive use with fresh water  
�  Estimation of extent of groundwater pollution at point and line source due to 

industrial wastes, the location specific studies will be undertaken 
�  Standardization of suitable techniques of treating industrial waste and its utilization 

fro crop cultivation through conjunctive use with fresh water 
15. On-farm Water Management: The suitable package will be developed for efficient on-

farm water management practices like 
�  Suggesting suitable cropping pattern for second crop after monsoon season to take 

advantage of soil moisture in the field built up due to construction of micro-structures 
in the field for in-situ water conservation 

�  Efficient utilization of harvested water for supplementary irrigation of orchards 
16. Improvement in Canal Command Areas through Optimization: 

�  Development and testing of appropriate water release, hydraulic and hydrologic 
module for efficient water management in the region 

�  Estimation of seepage, conveyance and distribution losses in canal and suggest 
measures to increase the irrigation efficiency 

�  Suggestion of cropping pattern according to water available at source, water release 
and soil type of the region  

 

3. Academic Programmers: Provide the details of each doctoral programme as  
a. Doctoral Programmes 

Semester 
No. 

Term 
No. 

Course 
No. 

Credits Title of the course offered by the 
department 

Major Subject 
  IDE 601** 3+0=3  Advanced Hydromechanics in Soil 

Aquifer Systems  
  IDE 602 ** 2+0=2 Advances in Irrigation and Drainage  
  IDE 603 3+0=3 Hydro-Chemical Modelling and Pollutant 

Management 
  IDE 604 3+0=3 Plant Growth Modelling and Simulation 
  IDE 605 2+1=3 Pipe Network Analysis 
  IDE 606 1+2=3 River Basin Models 
  IDE 607 2+1=3 Ground Water Geology and Geophysics 
  IDE 608 2+1=3 Soft Computing in Water Resources 
  IDE 609 2+1=3 Advances in GIS and Remote Sensing for 

Land and Water Resources Management 
  IDE 610 2+1=3 Risk Management in Water resources 
  IDE 693 0+1=1 Special Problem 
  IDE 694 0+1=1 Case Study 
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Minor Subjects 
  AE   601 1+2=3 Environmental Impact Analysis  
  AE   602 2+1=3 Climate Change Impact, Adaptation and 

Mitigation 
  AE   603 2+1=3 Research Techniques  
  AE 604 2+1=3 Bench Marking and performance 

Analysis 
  SWCE 605 2+1=3 Hydrological Models 
Supporting Subjects 
  CSE  601 2+1=3 Object Oriented Programming 
  MATH  

601 
1+2=3 Mathematical Modelling and software 

Application  
  STAT  601 2+1=2 Operational Research  
  STAT 602 2+0=2 Probabilistic Approach in Design  
  STAT 603 1+1=2 Geostatistical Analysis 
  IDES 601 1+2=3 Water Resources Economics and 

Auditing 
Seminar Subject  
  IDE 691 1+0=1 Doctoral Seminar I 
  IDE 692 1+0=1 Doctoral Seminar II 
Doctoral Research  
  IDE 699 45 Doctoral Research  
Non-credit Subjects  
  PGS 601 0+1 Library and Information Services 
  PGS 602 0+1 Technical Writing and Communications 

Skills 
  PGS 603 

(e-Course) 1+0 Intellectual Property and its Management 
in Agriculture 

  PGS 604 0+1 Basic Concepts in Laboratory 
Techniques 

  PGS 605 
(e-Course) 1+0 Agricultural Research, Research Ethics 

and Rural Development Programmes 
  PGS 606 

(e-Course) 1+0 Disaster Management 
 

b. Masters Programmes 

Semester 
No. 

Term 
No. 

Course 
No. 

Credits Title of the course offered by the 
department 

Major Subject 
  IDE 501* 3+0 =3 Open Channel Flow 
  IDE 502* 1+1=2 Design of Pressurized Irrigation Systems 
  IDE 503* 2+1=3 Agricultural Drainage Systems 
  IDE 504* 2+1=3 Ground Water Engineering 
  IDE 505 2+0=2 Crop Environmental Engineering 
  IDE 506 2+0=2 Design of Pumps for Irrigation and 

Drainage 
  IDE 507 2+0=2 Flow through Porous Media 
  IDE 508 3+0=3 Water Resources System Engineering 
  IDE 509 2+1=3 GIS and Remote Sensing for Land and 

Water Resource Management 
  IDE 510 1+1=2 Design of Surface Irrigation System  
  IDE 511 2+1=3 Introductory Hydroinformatics  
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  IDE 512 2+1=3 Aerodynamics of Evapotranspiration 
  IDE 513 2+1=3 Advances in Climate Control and 

Fertigation Management in Green House 
  IDE 514 3+1=4 Water Quality and Pollution Control 
  IDE 592 0+1=1 Special Problem 
  IDE 595# NC Industry/ Institute Training 
Minor Subjects 
  MATH 501 2+1=3 Higher Engineering Mathematics  
  MATH 502 1+1=2 Methods of Numerical Analysis  
  MATH 503 2+0=2 Advance Calculus for Engineers 
  STAT 501 2+0=2 Statistical Methods 
  STAT 502 1+1=2 Design of Experiments 
  SWCE 504 2+1=3 Watershed Management and Modeling 
  SWCE 507 2+0=2 Land Development and Earth Moving 

Machinery 
  SWCE 509 2+1=3 Fluvial Hydraulics 
  SWCE 510 3+0=3 Statistical Hydrology 
Supporting Subjects 
  IDES  501 3+1=4 Dam and Reservoir Operations  
  IDES  502 2+1=3 Similitude in Engineering  
  IDES  503 2+1=3 Computer Graphics  
  IDES  504 3+1=4 Agricultural Business Management  
  IDES  505 2+1=3 Neural Network and Its Applications  
  IDES  506 0+2=2 CAD/CAM 
  IDES 507 2+1=3 Applied Instrumentation 
  IDES 508 0+3=3 Computer Languages for Engineering 

Applications 
Seminar Subject  
  IDE 591 1+0=1 Master's Seminar  
Master’s  Research  
  IDE 599 20 Master's Research  
Non-credit Subjects  
  PGS 501 0+1 Library and Information Services 
  PGS 502 0+1 Technical Writing and Communications 

Skills 
  PGS 503 

(e-Course) 1+0 Intellectual Property and its Management 
in Agriculture 

  PGS 504 0+1 Basic Concepts in Laboratory 
Techniques 

  PGS 505 
(e-Course) 1+0 Agricultural Research, Research Ethics 

and Rural Development Programmes 
  PGS 506 

(e-Course) 1+0 Disaster Management 
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c. Bachelor Programmes  

Semester 
No. 

Term 
No. 

Course 
No. 

Credits Title of the course offered by the 
department 

III   IDE-231  3(2+1) Fluid Mechanics  
IV  IDE-242 3(2+1) Irrigation Engineering  
V  IDE-353 3(2+1) Groundwater, Wells and Pumps 
V  IDE-354 3(2+1) Drainage Engineering  
VI  IDE-365 2(1+1) Advanced Irrigation System Design 
VI  IDE-366 3(2+1) Minor Irrigation and Command Area 

Development 
Cafeteria Courses  
  CAF-IDE-

471 
3(2+1) Micro-Irrigation System Design  

  CAF-IDE-
472 

3(2+1) Environmental Engineering 

  CAF-IDE-
473 

3(2+1) Remote Sensing and GIS Application in 
Water Resources  

  CAF-IDE-
474 

3(2+1) Lift Irrigation System Design and 
Management  

  CAF-IDE-
475 

3(2+1) Aqua Cultural Engineering  

  CAF-IDE-
476 

3(2+1) Modeling in Water Resources  

  CAF-IDE-
477 

3(2+1) Fertigation and Environmental Control 
for Protective Cultivation 

  CAF-IDE-
478 

3(2+1) Precision Farming Techniques  

  CAF-IDE-
479 

3(2+1) Water Resources System Analysis  

  CAF-IDE-
4710 

3(2+1) Ground Water Pollution and Control  

Seminar Subject  
VII  GAE-473 0+1=1 Seminar  

Project  
VII  GAE-474 6(0+6) Agricultural Engineering Project 
VIII   GAE-485 25(0+25) In-plant training  
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IDE-231(NEW)        3=2+1 
Fluid Mechanics 

Syllabus:  
 Properties of fluids: Ideal and real fluid. Pressure and its measurement, Pascal’s law, 
pressure forces on plane and curved surfaces, centre of pressure, buoyancy, metacentre and 
metacentric height, condition of floatation and stability of submerged and floating bodies, 
kinematics of fluid flow. Lagrangian and Eulerian description of fluid motion, continuity 
equation, path lines, streak lines and stream lines, stream function, velocity potential and flow 
net. Types of fluid flow, translation, rotation, circulation and vorticity, Vortex motion, Dynamics 
of fluid flow, Bernoulli’s theorem, venturimeter, orifice meter and nozzle, siphon, Flow through 
notches, weirs and open channel, Laminar flow: Stress-strain relationships, flow between infinite 
parallel plates-both plates fixed, one plate moving, discharge, average velocity, shear stress and 
pressure gradient; Laminar and turbulent flow in pipes, general equation for head loss-Darcy, 
Equation, Moody’s diagram, Minor and major hydraulic losses through pipes and fittings, flow 
through network of pipes, hydraulic gradient and energy gradient, power transmission through 
pipe; Dimensional analysis and similitude: Rayleigh’s method and Buckingham’s ‘Pi’  theorem, 
types of similarities, dimensional analysis, dimensionless numbers. Introduction to fluid 
machinery.  
 

Lesson plan: 

Lecture 
No. 

Topics Article No. Page No. Book  

1 Properties of fluids: 
Introduction, properties of fluid like mass density, 
specific weight, specific volume, specific gravity, 
viscosity, types of fluids, 

1.1, 1.2.1, 1.2.2., 
1.2.3, 1.2.4, 1.3, 
1.3.1, 1.3.2, 1.3.3, 
1.3.4, 1.3.5 

1-8 1 

2 Compressibility, surface tension, and capillarity 1.5, 1.6, 22-25 1 
3 Pressure and its measurement: 

Fluid pressure at  point, pascal’s law, absolute, 
gauge, atmospheric and vacuum pressure 

2.1, 2.2, 2.4, 32-33 
38-39 

1 

4,5,6,7 Measurement of Pressure: 
Simple manometers: piezometer, U-tube 
manometer, single column manometer,  
Differential manometers: U-tube differential  
Manometers, Inverted U-tube differential 
manometer, Mechanical gauges  

2.5, 2.6, 2.7, 
 
 
 
 
2.6 

39-48 
 
 
 
 

70-72 

1 
 
 
 
 
2 

8,9,10 Pressure forces on plane and curved surfaces: 
Introduction, total pressure and center of  

   

 pressure, vertical plane surface submerged in 
liquid, horizontal plane surface submerged in 
liquid, inclined plane surface submerged in 
liquid, curved surface sub-merged in liquid.    

3.1, 3.2, 3.3, 
3.4, 3.5, 3.6 

65-67 
81-83 
90-92 

1 

11,12 Buoyancy and Floatation: 
Introduction, buoyancy, center of buoyancy, 
meta-centre, metacentric height, analytical 
method for metacentric height  

 
4.1, 4.2, 4.3, 
4.4, 4.5, 4.6 

 
110-111 
114-117 

1 

13 Conditions of floatation and stability of 
submerged and floating bodies 

4.7 121-122 1 

14 Kinematics of fluid flow: 
Introduction, methods of describing fluid motion, 
types of fluid flow, continuity equation, 
continuity equation in three-dimensions,  

 
5.1, 5.2, 
5.3, 5.4, 
5.5, 5.6, 

 
139-141 
145-146 

1 

15 Description of the flow pattern:   2 
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Path lines, streak lines and stream lines, stream 
tube 

6.4 245-248 

Rotational and irrotational flow and circulations 
and vorticity 

6.8 
6.9 

266-267  
269-270 

2 

Velocity potential  6.10 271-272 2 
Steam function 6.11 273-275 2 
Equipotential lines and flow net 6.12 275-277 2 
    

16 Dynamics of flow: 
Introduction, equations of motion, Euler’s 
equation of motion. Assumptions, Bernoulli’s 
equation or real fluid,  

 
6.1, 6.2, 
6.3, 6.5, 
6.6, 6.7 

 
233-235 

239 

1 

17 Venturimeter, practical applications of 
Bernoulli’s equations  
Orifice meter 
Nozzle (Pitot-tube) 
Siphon 

6.7.1 
6.7.2 
6.7.3 
 
11.15 

241-243, 
253-255, 
257-258, 

 
528-530 

1 
 
 
 
2 

18,19,20 Flow through notches, weirs: 
Introduction, classification of notches and weirs, 

8.1, 
8.2 

319-320 1 

Discharge over a rectangular notch or weir 8.3 320 1 
Discharge over a triangular notch or weir 8.4 321 1 
Discharge over  a trapezoidal notch or weir 8.6 325-326 1 
Discharge over a stepped notch 8.7 326 1 
Advantages of triangular notch or weir over 
rectangular notch or weir 

8.5 324-325 1 

21 Flow through orifices and 
 Mouth pieces: 
Introduction, classifications of orifices, 
Classifications of mouthpiece  

 
 
7.1, 7.2, 7.12 

 
 

285 &  
306  

 
 
1 

Flow through an orifice 7.3 285-286 1 
Hydraulic coefficients 7.4 286-287 1 
Flow through an external cylindrical mouthpieces  7.13 306-307 1 

22 Flow in open channels: 
Introduction, classification of flow in channels 

 
16.1, 16.2 

 
664-665 

 
1 

 Discharge through open channel by Chezy’s 
formula and Manning’s formula 

16.3 
16.4.3 

666-
667672 

1 

Most economical section of channel 16.5, 16.5.1 
16.5.2, 16.5.3 

675-676 
678-680 
688-689 

1 

23,24 Laminar flow: 
Introduction, relation between shear and pressure 
gradients in laminar flow 

 
13.1, 13.2 

 
605-606 

 
2 

Laminar flow between parallel plates-both plate 
at rest 

13.6 616-619 2 

Laminar flow between parallel plates-one plate 
moving and other at rest 

13.7 620-623 2 

25,26 Turbulent flow: 
Introduction, Reynolds experiment  
Frictional loss in pipe flow 

 
10.1, 10.2, 10.3 

 
391-394 

 
1 

Shear stress in turbulent flow 10.4 395-396 1 
Velocity distribution in turbulent flow in pipes 10.5 396-397 1 

27,28 General equation of head loss: 
Introduction, loss of energy in pipes 

11.1 
11.2 

420 1 



 10

Darcy-Weisbach equation, Chezy’s equation 11.3 420-421 1 
Moody’s diagram  -- 683-684 2 
Minor head losses  11.4 425-428 

434-436 
1 

Hydraulic gradient and energy line 11.5 443-444 1 
29 Flow through network of pipes:    

Flow through pipes in series  11.7 454-455 1 
Flow through pipes in parallel pipes 11.9 459 1 
Flow through branched pipes 11.10 474-475 1 
Power transmission through pipe, siphon 11.11 

11.15 
480-481 1 

30, 31 Dimensional analysis and similitude. 
Introduction, secondary or derived quantities, 
dimensional homogeneity  

 
12.1, 12.2, 12.3 

 
502-504 

1 

Methods of dimensional analysis: 
Rayleigh’s method 
Buckingham’s p - theorem 

12.4 
12.4.1 
12.4.2 

504-509 1 

Types of similarities (similitude) 12.6 522-523 1 
Types of forces acting in moving fluid 12.7 523-524 1 
Dimensionless numbers 12.8 524-525 1 

32 Introduction of fluid machinery: 
Hydraulic accumulator-simple and differential 
types, hydraulic intensifier, hydraulic press, 
hydraulic crane, hydraulic lift, hydraulic ram, air 
lift pump  

 
25.1, 25.2 
25.3, 25.4 
25.5, 25.36 
25.7, 25.9 

 
1201-1219 

 
2 

 

Practicals: 

1. Study of manometers 
2. Study of pressure gauges; 
3. Verification of Bernoulli’s theorem’ 
4. Determination of coefficient of discharge of venturimeter 
5. Determination of coefficient of discharge of orifice meter; 
6. Determination of coefficient of friction in pipeline; 
7. Determination of coefficient of discharge for rectangular notch 
8. Determination of coefficient of discharge for rectangular triangular notch; 
9. Determination of coefficient of discharge, coefficient of velocity and coefficient of 

contraction for flow through orifice; 
10. Determination of coefficient of discharge for mouth piece; 
11. Determination of metacentric height’ 
12. Determination of efficiency of hydraulic ram; 
13. Study of current meter; 
14. Velocity distribution in open channels and determination of Manning’s coefficient of 

rugosity.  
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BOOKS: 
Text book/books 

Sr. 
No. 

Title Author publication 

1 A text book of fluid mechanics and 
hydraulic mechanics  
(Eighth edition) 

Dr. R.K. Bansal Laxmi Publications (P) 
Ltd. New Delhi 

2 Hydraulics and fluid mechanics 
(including hydraulic machines) 
(Thirteenth edition ) 

Dr- P.N. Modi 
Dr. S.M. Seth 

Standard Book House, 
Delhi-6 

Reference book/books 

Sr. 
No. 

Title Author Publication 

1 Fluid Mechanics Dr. Jagdish Lal Metropolitan books 
CI. Pvt. Ltd. New 
Delhi 

 

IDE-242         3=2+1 
 

IRRIGATION ENGINEERING  
 

Syllabus: 
 

 Irrigation Engineering: Irrigation, impact of irrigation on Human Environment, some 
major and medium irrigation schemes of India, purpose of irrigation, sources of irrigation water, 
present status of development and utilization of different water resources of the country. 
Measurement of irrigation water: weir, notches, flumes and orifices and other methods; water 
conveyance, design of irrigation field channels, underground pipe conveyance system, irrigation 
structures, channel lining; land grading, different design methods and estimation of earth work 
and cost; soil water plant relationship, soil water movement , infiltration and its equations, 
evapotranspiration, soil moisture constants, depth of irrigation, frequency of irrigation, irrigation 
efficiencies; surface irrigation methods of water application, border, check basin, furrow and 
contour irrigation.  
 

Lesson plan: 
Lecture 

No. 
Topics Article No. Page No. Book  

1 Irrigation: impact of irrigation on 
human environment  

1.1 
1.4 
1.5 

1-2 
7-15 

2 

2 Some major and medium irrigation 
schemes of India 

2.2.3 37-44 2 

3 Sources of irrigation water: 
Surface water sources 
Ground water resources 

-- 
 
1.6 

23-44 
 

15-16 

1 
 
2 

4 Present status of development and 
utilization of different water resources 
of the country 

1.13 48-52 1 

5,6 Measurement of irrigation water  Chapter 4 285-315 1 
7,8 Water conveyance system: 

Open channel: 
Design of open channel  
Lined channels 

5.1 
5.2 
5.3 
5.4, 

316-350 1 
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Irrigation structures for open channel  5.5, 
5.6 

9,10 Under ground pipe conveyance 
system: 
Pipes for underground water distribution 
system, Design capacity of pipeline, 
installation of concrete pipeline, 
structures of underground pipelines, 
Design of underground pipe line 
irrigation system, common troubles of 
underground pipelines  

 
 
5.9, 
5.10, 
5.11, 
5.12, 
5.13, 
5.14 
 

 
 

356-391 

 

11,12,13 Land grading: 
Introduction,  
Criteria for land grading,  
Land clearing, 
Land leveling design methods (plane 
method) 
Earthwork quantities 
Equipment for land grading and field 
layout 

 
6.1 
6.2 
6.5 
6.6 
6.9 

 
392-412 
416-420 
433-440 

1 

14,15,16 Soil-plant-water relationship: 
Soil physical properties influencing 
irrigation such as soil texture, soil 
structure, bulk density, capillary and 
non-capillary pores, soil consistency,  
Volume and mass relationships of soil 
constituents 

 
7.1 

 
448-458 

1 

17,18,19 Water relations of soil: 
Kinds of soil water  
Movement of water into soils: 
Infiltration, factors affecting infiltration 
rate, measurement of infiltration, 
infiltration equation baty += a  

 
7.3 
7.4 

 
462-464 
464-472 

1 

20,21 Soil moisture constants: 
Saturation capacity, field capacity, 
moisture equivalent, permanent wilting 
percentage, available water 
Soil moisture characteristics curves  

-- 478-482 1 

22 Evapotranspiration: 
Evaporation, transpiration and 
consumptive use, 

 
7.8 

                                          
512-517 

1 

23 Measurement of evapotranspiration: 
Lysimeter experiment, field 
experimental plots, soil moisture 
depletion studies, water balance method.  

-- 518-520 1 

24,25 Estimation of evapotranspiration 
from climatological data: 
Blaney-Criddle method  
Thornthwaite formula  
Modified Penman formula 
Christiansen method 
Selection of crop coefficient for 
estimation ET (crop) 

-- 522-537 1 

26 Depth of irrigation:    1 
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net irrigation requirement  
gross irrigation requirement  

542-544 

Irrigation frequency 
Irrigation period 

 544-545 1 

27 Irrigation efficiencies: 7.10 546-549 1 
28 Irrigation methods: 

Surface irrigation methods: 
 585 1 

29,30 
 
 
 

31 
 
 
 

32 

Border irrigation: 
Introduction, types, specifications, 
Hydraulic of border irrigation, Design of  
border irrigation 

 
8.1 
8.2 
8.3 

586-603 1 

Check basin irrigation: 
Introduction, types, specifications,  
hydraulic of check basin irrigation,  
design, of check basin irrigation 

 
8.4 
8.5 
8.6 

603-610 1 

Furrow irrigation: 
Introduction, types, specifications, 
hydraulic of furrow irrigation, Design of 
furrow irrigation  

 
8.7 
8.8 
8.9 

610-622 1 

 
Practical: 

1) Measurement of soil moisture by gravimetric method 
2) Measurement of soil moisture by tensiometer, gypsum block, pressure plate apparatus. 
3) Determination of bulk density 
4) Measurement of irrigation water using weir, notch, orifices, flumes and siphon tubes 
5) Measurement of infiltration using double ring infiltrometer 
6) Determination of field capacity and wilting point. 
7) Estimation of evapotranspiration based on climatological data 
8) Study of land grading and leveling 
9) Design of irrigation open channel  
10) Design of under ground pipeline system 
11) Estimation of irrigation efficiencies. 
12) Study of advance, recession and computation of opportunity time  
13) Evaluation border Irrigation method 
14) Evaluation of furrow irrigation method 
15) Evaluation of check basin irrigation method  

Books: 
Text book/books 
Sr. No. Title Author  Publication 

1 Irrigation: theory and practice A.M.Michael Vikas publishing 
house Pvt. Ltd. New 
Delhi 

2 Irrigation Water Management 
Principles and Practice 

Dilip Kumar 
Majumdar 

Prentice-Hall of 
India Pct. Limited. 
New Delhi 

 
Reference book/books 
Sr. No. Title Author Publication 

1. Land and Water Management 
Engineering  

V.V.N.Murthy Kalyani publishers, 
New Delhi 

2. Irrigation Principles and Practice Israelsen and Hunson   
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IDE- 353          3=2+1 
 

Ground water, wells and pumps 
 

Syllabus: 
 Occurrence and movement of ground water, aquifer and its types, classification of wells, 
steady and transient flow into partially, fully and non-penetrating and open well, familiarization 
of various types of bore wells common in the state, design of open well, groundwater exploration 
techniques, methods of drilling of wells, percussion, rotary, reverse rotary, design of assembly 
and gravel pack, installation of well screen, completion and development of well, groundwater 
hydraulics-determination of aquifer parameters by different method such as Thesis, Jacob and 
Chow’s etc., thesis recovery method, well interference, multiple well systems, surface and 
subsurface exploitation and estimation of ground water potential, quality of ground water, 
artificial groundwater recharge planning, modeling, ground water project formulation. Pumping 
Systems; Water lifting devices; different types of pumping machinery, classification of pumps, 
component parts of centrifugal pumps; pump selection, installation and trouble shooting; design 
of centrifugal pumps, performance curves, effect of speed on head capacity, power capacity and 
efficiency curves, effect of change of impeller dimensions on performance characteristics; 
hydraulic ram, propeller pumps, mixed flow pumps and their performance characteristics; 
priming, self priming devices, rotodynamic pumps for special purposes such as deep well turbine 
pump and submersible pump.  
 

Lesson plan: 
Lecture 

No. 
Topics Article No. Page No. Book  

(A) Ground water and wells    
1 Occurrence and movement of ground 

water: 
Origin and age of groundwater, rock 
properties affecting groundwater,  
Important definitions, hydraulic 
Conductivity, transmissibility, 
coefficient of storage, specific yield, 
hydraulic resistance, leakage factor 

 
 

-- 
 

2.2 

 
 

23-28,  6-8 
 

59-63 

 
 

2, 3 
 
1 

2 Aquifer and its types 1.2 7-9 1 
3 Classification of wells 1.10 25-28 1 
4 Steady and transient flow into 

partially, fully and non penetrating 
and open wells:  
Steady state flow to wells in unconfined 
aquifers 
Steady state flow to wells in confined 
aquifers 
Unsteady state flow to wells in 
unconfined aquifers 
Unsteady state flow to wells in confined 
aquifers 

 
2.3 

 
 
 
 
 
 

2.4 

 
63-71 

 
 
 
 
 
 

74-76 

 
1 
 
 
 
 
 
 
1 
 

5 Ground water exploration techniques 
Surface investigations of groundwater, 
sub surface investigations of 
groundwater 

1.11 
Chapter 9 
Chapter 10 

33-39 
219-232 
235-249 

1 
2 
2 

6 Design of open well 3.2 99-114 1 
7 Methods of drilling of wells: 

Drilling equipment and methods, 
Percussion drilling  
Rotary drilling 
Reverse rotary drilling 

5.2 
5.3 
5.4 
5.6 
5.7 

222-265 1 
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5.10 
5.11 
5.12 

8 Design of assembly and gravel pack: 
Design of tube well, analysis of particle-
size distribution of the aquifer, design of 
housing pipe and well casing, bore size 
and well depth, selection of strata to be 
screened  

4.9 
4.10 
4.11 
4.12 

192-197 1 

9 Installation of well screen: 
Design of well screen, slot opening, 
percent open area, diameter of the 
screen 

4.13 198-202 1 

10 Design of gravel pack:  
design criteria for gravel pack, Gravel 
pack material, screening of gravel  

4.14 202-210 1 

11 Completion and development of well 6.1, 
6.2, 
6.3 

6.3.5 

 
310-329 

 
177-180 

 
1 
 
3 

12 Aquifer parameters determination: 
Thesis method 
Cooper-Jacob method  
Chow method  
Recovery method (Thesis) 

 
 

2.4 

 
 

75-84 

 
 
1 

13 Well interference  2.6 88-91 1 
14 Multiple well systems 4.5 179-180 1 
15 Ground water quality  1.13 

10.4 
10.5 

42-45 
344-357 
358-366 

1 
3 
3 

16 Artificial recharge of ground water: 
Concept of artificial recharge,  
Recharge methods 

1.12 39-42 1 
 

17 Ground water modeling:  7.1, 7.2 
7.3, 7.4 

7.5 

200-231 3 

(B) pumps    
18 Pumping systems and machinery: 

Principles of lifting and moving of 
water, water lifting devices: scoop, 
swing basket,  
Archimedean screw, counterpoise 
bucket lift,  
Persian wheel  

 
10.1 
10.2 
10.3 
10.4 

 
486-513 

 
1 

19 Classification of pumps    487 1 
20 Centrifugal pump: 

Classification of variable displacement 
pumps, principles of operation of 
centrifugal pumps, classification of 
centrifugal pump 

 
12.1 
12.2 
12.3 

 
619-630 

 
1 

21 Power requirements in pumping 12.8 640-644 1 
22 Pump characteristic curves 12.9 645-648 1 
23 Pump performance: 

Effect of change of speed on head, 
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capacity, power and efficiency 
Effect of change of impeller diameter on 
head, capacity, power and efficiency  
System head curve 

-- 650-652 
 

1 

24 Selection of centrifugal pump 12.11 652-657 1 
25 Design of centrifugal pumps 13.1 676-683 1 
26 Centrifugal pump installation and 

trouble shooting: 
Location, pump foundation, installation 
of centrifugal pump in shallow/deep 
open well and in tube well 
Trouble-shooting in centrifugal pumps 

14.1 
14.2 
14.3 
14.4 
14.5 
14.11 

 
708-711 
716-727 
741-745 

 
1 

27 Hydraulic ram: 
Application construction, Principle of 
operation, advantages and limitations, 
efficiency of hydraulic ram  

11.13 
11.14 
11.15 

574-583 1 

28 Propeller pumps: 
Introduction, principles of operation, 
construction, operating characteristics, 
installation 

16.1 
16.2 
16.3 
16.4 

 

797-806 1 

29 Mixed flow pumps: 
Principles of operation, operating 
characteristics and installation, selection 
of mixed flow pump 

16.8 
16.9 
16.10 

812-815 1 

30 Priming and self priming  3.6 225-226 4 
31 Rotodynamic pumps: 

Deep well turbine pump: 
Introduction, principle of operation, 
construction, characteristics of pump, 
selection of pump 

15.1 
15.2 
15.3 
15.4 

 
747-755 

 
1 

32 Submersible pumps: 
Introduction, construction, installation, 
operation of pump, common troubles in 
operation and remedies  

15.11 
15.12 
15.14 
15.16 

780-795 1 

 
Practical: 

1. Verification of Darcy’s Law; 
2. Study of different drilling equipments; 
3. Sieve analysis for gravel and well screens design; 
4. Estimation of specific yield and specific retention; 
5. Estimation of aquifer parameters by Theis method, Coopers-Jacob method, Chow 

method, 
6. Theis Recovery method; 
7. Well design under confined and unconfined conditions,  
8. Well losses and well efficiency; 
9. Estimating ground water balance; 
10. Study of artificial ground water recharge structures; 
11. Study of radial flow and mixed flow centrifugal pumps, multistage centrifugal pumps, 

turbine, propeller and other pumps; 
12. Installation of centrifugal pump; 
13. Testing of centrifugal pump and study of cavitations; 
14. Study and testing of submersible pump. 
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BOOKS: 
Text book/books 
Sr. No. Title Author  Publication 

1 Water well and pump 
engineering  
(9th Edition, 2005) 

A.M.Michael and 
S.D.Khepar 

Tata McGraw-Hill Publishing 
Company Ltd. New Delhi 

2 Groundwater hydrology 
(2nd Edition) 

David Keith Todd John Wiley and sons, New York 
(International Book Disturbing 
Co. Lucknow) 

3 Groundwater hydrology 
(International student 
Edition) 

Herman Bouwer McGraw-hill Publishing 
Company Ltd. New York. 

4. Irrigation: Theory and 
Practices 

A.M. Michael  Vikas Publishing House Pvt. Ltd. 
New Delhi  

 
Reference book/books 
5 Groundwater Assessment 

and Management (11th 
Edition, 2007) 

K.R.Karanth Tata McGraw-hill Publishing 
Company Ltd. New Delhi. 

6 Irrigation Engineering and 
Hydraulic Structures (14th 
Edition, 1999) 

S.K.Garg Khanna Publisher 2-13 Nath 
Market Naisaraf Delhi-06 

 
IDE-354                  3=2+1 
 

Drainage Engineering  
 

Syllabus: 
 Drainage, objectives of drainage, familiarization with the drainage problems of the state, 
Surface drainage, drainage coefficient, types of surface drainage, design of open channel, sub-
surface drainage purpose and benefits, investigations of design parameters, hydraulic 
conductivity, drainable porosity, water table etc., drainage criteria, types and use of subsurface 
drainage system, Design of surface drains, interceptor and relief drains. Derivation of ellipse 
(Hooghoudt’s) and Ernst’s drain spacing equations. Steady and unsteady state groundwater 
condition, dynamic equilibrium concept, Design of subsurface drainage system. Drainage 
materials, drainage pipes, drain envelope. Layout, construction and installation of drains. 
Drainage structures. Vertical drainage. Bio-drainage. Tile Drains. Drainage of irrigated and 
humid areas. Salt balance, reclamation of saline and alkaline soils. Leaching requirements, 
conjunctive use of fresh and saline waters. Economic aspects of drainage.  
 
 
 
 

Lesson plan:  
Lecture 

No. 
Topics Article No. Page No. Book  

1 Drainage: 
Introduction, definition, Drainage problem 
of the state and country, causes and effect 
of waterlogging, prevention and control of 
waterlogging 

1.1 
1.2 
1.3 

1.4, 1.5 

1-17 1 

2 Objectives of drainage: 
Need of drainage, purpose of drainage 
Effect of poor drainage, benefits of 
drainage 
Drainage requirement of various crops 

1.6 
1.7 & Circulated notes 

18-23 1 

2 Interrelationship of irrigation and drainage  2.1, 2.2, 2.3 
2.3.1, 2.3.2 

27-40 1 
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4 & 5 Surface drainage: 
Introduction, surface drainage system and 
components, factors affecting drainage, 
types of lands requiring drainage 
coefficient  

6.1 
6.2 
6.3 
6.6 

225-230 
 
 

235 
 

1 

6 Types of surface drainage: 
Surface drainage for flat areas 
Surface drainage for sloping areas  
Interceptor drain 

6.10 
6.11 
6.12 

261-271 
230-234 
255-261 

1 

7, 8, 9 Design of surface drainage system: 
Design consideration, design of surface 
drainage system, hydraulic design of open 
channel (drain) 

6.4 
6.9 

230-234 
255-261 

1 

10, 11 Subsurface Drainage 
Drainage properties-structure and texture  
Drainable porosity 
Hydraulic conductivity  

 
-- 
-- 
-- 

 
480-481 
80-82 
87-97 

 
2 
3 
3 

12 Subsurface  drainage system:  
Introduction, general considerations,  
Components of Subsurface drainage 
system and different layouts of Subsurface 
drainage system  

 
8.1 
27.1 

27.4.4 
 

 
352-353 

3-4 
30-31 

 
1 
5 
5 

13, 14, 
15 

Derivation of ellipse (Hooghoudt’s) 
*Ernst’s drain spacing equations.  
Unsteady state equation (Glover-Dum)  

-- 
8.4.3 
11.4.2 

149-156 
366-369 
155-160 

3 
1 
4 

16, 17 Dynamic equilibrium concept 11.4.4 160-162 4 
18 Drainage criteria for steady and unsteady 

state 
11.1 
11.2 

11.2.2 

133-138 4 

19 Design of subsurface drainage system-
problems 

- - - 

20, 21 Drainage materials: Drainage pipes, drain 
envelop and drainage structures  
** Design of gravel envelope  

27.5 
 

8.11.1 

33-41 
 

410 

5 
 
1 

22, 23 Installation of subsurface drainage system 8.12.3, 8.12.4, 
8.12.5, 8.12.6, 
8.12.7, 8.12.8 

418-426 1 

24 Subsurface system design: 
Procedure, Hydraulic design of subsurface 
system 

8.3 
8.8 

355-358 
391-400 

1 

25 Mole drainage 
Bio-drainage 
Vertical/Well drainage 

27.3 
8.16.3 

-- 
14.1-14.5 

9-14 
460-466 
579-580 
225-228 

5 
1 
2 
4 

26 Types of salt affected soil 
Chemical properties of soil 
Classification of soil 

7.3 
7.10 

313-315 1 

27, 28 Reclamination of saline and alkali soils 
Leaching requirement and methods  
Gypsum requirement  

7.12.2,  
7.12.4, 7.12.6, 

7.13 

320-323 
323-333 
334-343 

1 

29 Salt balance 9.2 62-67 4 
30 Economic aspects of drainage: Problem 8.10 438-446 1 
31 Drainage for Humid area 

                       Irrigated areas 
Notes  
11.4.1 

 
150-155 

 
4 
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32 Conjunctive use of fresh and saline water  Notes to be  
circulated later on  

-- -- 

*_Read from Dr. A. K. Bhattacharya’s Book 
**_Problem to be added  
Practical: 

1. In-situ measurement of hydraulic conductivity by single auger hole method 
2. In-situ measurement of hydraulic conductivity by inverse auger hole method 
3. Determination of drainage coefficients; 
4. Installation of piezometer and observation well; 
5. Preparation of iso- bath and isobar maps; 
6. Determination of drainable porosity by sand tank model; 
7. Determination of drainable porosity by sing field method; 
8. Design of surface drainage systems; 
9. Design of subsurface drainage systems; 
10. Determination of chemical properties of soil and water (EC, pH, ESP or SAR) 
11. Cost analysis of surface and sub-surface drainage system 

12 & 13. Visit to subsurface drainage project and drainage material manufacturing    industry   
 
Book: 
Text book/books 
Sr. 
No. 

Title Author Publisher  

1. Agricultural Drainage: 
Principles & Practices 
(1st Edition) 

U.S.Kadam, R.T.Thokal, 
Sunil Gorantiwar, 
A.G,Powar 

Westville Publishing House, 
New Delhi 

 

Reference book/books 
Sr. 
No. 

Title Author Publisher  

2. Principles of Agricultural 
Engineering Vol. II (1st edition)  

A.M.Michael and 
T.P. Ojha 

Jain Brothers Jodhpur 

3. Drainage Engineering J.N.Luthin Wiley Eastern Pvt. Ltd. New 
Delhi 

4. Drainage Principles and 
Application 

-- ILRI Publications, 
Netherlands Vol. 2 

5. Drainage Principles and 
Application 

-- ILRI Publications, 
Netherlands Vol. 4 

             
IDE 365   Advanced Irrigation System Design            2 =1+1 
                         
 

Syllabus:  
Past, present and future need of micro-irrigation systems, Role of Govt. for the promotion of 
micro-irrigation in India, Merits and demerits of micro-irrigation system, Types and 
components of micro-irrigation system, Basic variables involved in design of irrigation 
methods. 
Sprinkler Irrigation : system types, planning for design, uniformity and efficiency, layout 
of set sprinkler system, lateral, manifold and main delivery system. Pressure requirement and 
pump power unit selection. Economical pipe selection and system economics. Rain-gun irrigation 
system. 
Trickle Irrigation : Different types of trickle, components of trickle system, planning the 
trickle system and design strategy Selection and design criteria for emitters. Lateral/ 
manifold and main pipe system design. Clogging, filtration, fertigation and chemigation. 
Maintenance and upkeep of trickle Irrigation. Cost economics of the system. 
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Lesson plan: 
 

Lecture  
No. 

2.1.2 TopicsArticle 
no. 

Page  
no. 

Book 

1 
 

Past, present and future need of micro-irrigation systems, 
role of Govt. for the promotion of micro-irrigation in 
India (Statistics to be continuously updated)  

1.1, 
1.1.1, 
1.1.1 a 
to c, 

1 - 4 3 

1.6, 
1.7 

4, 10 - 11 6 

- 1 - 8 5 
- 9 - 15 7 
- 1 - 6 8 

2 Merits and demerits of micro-irrigation system 1.1.4a, 
1.1.4b 

16 - 19 3 

3 Types and components of micro-irrigation system,  
 
Basic variables involved in design of irrigation 
methods. 

1.1.2 
1.1.3 

- 

5 - 11 
11 – 15 

4 - 5 

3 
3 
4 

4 Sprinkler Irrigation: 
Introduction, adaptability, limitations, types of systems 
Components of the sprinkler system  

8.11 
8.12 
8.13 

624-628 
629-634 
636-639 

1 
 

5 Uniformity and efficiency: 
Moisture distribution patterns and uniformity of coverage, 
uniformity coefficient  

8.14 
 

639-645 1 

6  Design of Sprinkler irrigation system: 
Inventory of resources, layout of sprinkler system, 
sprinkler selection and spacing, capacity of the sprinkler 
system  

8.15 645-650 1 

7 Hydraulic design of sprinkler systems: 
Design of sprinkler laterals, main line pipe size 

8.15 651-655 1 

8 Pressure requirement and power units  3.5 216 to 220 1 
9 Economical pipe selection and system economics  3.24 279 to 282 1 
10 Rain-gun irrigation system  Notes to be circulated  
11 Trickle irrigation: 

Introduction, benefits of trickle irrigation, components of 
trickle system, 
 

 
- 
- 

 
6 - 9,  

622 – 642 

 
2 
1b 

12 Selection and design criteria for emitters - 12 - 26 2 
 

13 Design of lateral - 60 -67, 
72 -77 

2 

14 Design of sub main, main and pump - 80 -91 2 
15 Clogging and filtration  - 100-104 2 
16 Fertigation and chemigation  - 104-109 2 
17 Maintenance and upkeep of trickle irrigation  - 643-645 1b 
18 Cost economics of the system  To be prepared by the 

concerned Teacher 
19 Evaluation of trickle irrigation system - 50 -55 2 

Practical: 
1. Study of different components of sprinkler irrigation system. 
2. Design of the sprinkler irrigation system a case study. 
3. Installation of sprinkler irrigation system  
4. Determination of precipitation pattern, discharge and uniformity coefficient. 
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5. Study of different components of trickle irrigation.  
6. Design of trickle irrigation system a case study. 
7. Installation of trickle irrigation system 
8. Determination of pressure discharge relationship. 
9. Determination of emission uniformity of trickle irrigation system. 
10. Study of different types of filters and determination of filtration efficiency.  
11. Determination of rate of injection and calibration for chemigation/fertigation. 
12. Field evaluation of drip system. 
13. Cost economics of drip irrigation system 
14. Cost economics of sprinkler irrigation system 
BOOKS: 
Text book/books  
S. N. Title Author Publication 
1 a Irrigation Theory and Practice  

First Edition, 1978 reprint 2002 
A.M.Michael Vikas Pub. House Pvt. Ltd. 

New Delhi 
 b Irrigation Theory and Practice  

Second Edition, 2008 
A.M.Michael Vikas Pub. House Pvt. Ltd. 

New Delhi.  
2 Trickle Irrigation Design  

 
Jack Keller and 
David Karmeli 

Rain Bird Sprinkler 
Manufacturing Co. Clendora, 
California, USA 

3 Trickle Irrigation for Crop 
Production, Design, Operation & 
Management 

F.S.Nakayama & 
D.A.Bucks 

Elsevier  

 

Reference book/books  
S. N. Title Author Publication 

4 Design and evaluation of irrigation 
methods (IARI monograph No. 1) 

 A.M.Michael, 
Shri Mohan, 
K.R. Swaminthan 

Water Technology Centre, 
New Delhi  

5 Micro-irrigation for cash crops   M.L.Choudhary, 
U.S.Kadam 

Westvile Publishing house, 
New Delhi 

6 Principles of Drip Irrigation 
System 

M.S.Mane, 
B.L.Ayare, 
S.S.Magar 

Jain Brothers, New Delhi 

 7 Centrally Sponsored Scheme on 
Micro Irrigation (Drip & Sprinkler 
Irrigation) Guidelines 

Anonymous Ministry of Agriculture, Dept. 
of Agril. & Co-operation, 
New Delhi.2006. 

8 Subsurface Porous Pipe Irrigation 
System 

R.S.Dhotre, 
S.D.Gorantiwar, 
S.B.Gadge, 
N.N.Firke 

MPKV/RES/PUB/N.16/08 
Dept. of Irrigation & 
Drainage Engineering, 
M.P.K.V., Rahuri. 

 
IDE-366                                                                                                       3=2+1 

 

MINOR IRRIGATION AND COMMAND AREA DEVELOPMENT 
 

 

Syllabus: 
Major, medium, and minor irrigation projects their comparative performance; 

development and utilization of water resources. Basic concepts of command area - 
definition, need and scope: historical perspective, command area development 
authorities; Interaction/collaboration of irrigation water use efficiency and agricultural 
production. Farmers participation in command area development. 

Description of components of irrigation canal system, their functions, planning and 
layout of canal irrigation system, preliminary design procedure for irrigation project and 
command area, crop water requirement, duty and delta, specific discharge of canal, design of 
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canal by Kennedy and Lacey’s theory and tractive force approach, Canal seepage and lining of 
canal, design of lined canal and economics. 

Diversion head works and canal head regulators, hydraulic jump and its usefulness 
in the design of irrigation structures, theories of seepage, cross drainage works, canal falls, 
irrigation structures on distributory and minor, regulator and modules, operation and 
maintenance of canal. 
 

Lesson plan: 
Lecture  

No. 
Topic Article no. Page no. Book 

1 Major, medium and minor 
irrigation projects their 
comparative performance  

 721 -723 4 

2 Development of utilization of water 
resources  

- 57 – 70 4 

3 Basic concept of command area: 
Definition, need and scope, 
historical perspective  

- 14 
1 – 5 

4 
2 

4 Command area development 
authorities, administrative 
structure  

Notes to be circulated 

5 Command area development 
authority’s 
interaction/collaboration with 
water use Societies/Association  

Notes to be circulated 

6 Farmers participation in command 
area development  

Notes to be circulated 

7 Components of irrigation canal 
system:  

   

Distribution system for canal 
irrigation  

3.4 66-68 1 

Silt control devices  9.3.8 622-623 1 
Fish ladder  9.3.6 612-615 1 

8 Planning and layout of canal 
irrigation system, 
 
preliminary design procedure for 
irrigation project  

3.1 
3.2 
3.3 

12.2 -12.6 

63-66 
 
 

251 -255 

1 
 
 
2 

9 Preliminary design procedure for 
command area 

5.1 – 6.0 3 - 21 3 

10, 11 Crop water requirement: 
Introduction, crop period and base 
period, duty and delta of a crop, 
certain important definitions  

2.1 
2.2 
2.3 
2.5 

25-31 
32-35 

1 

12 Specific discharge of canal: 
Certain important definitions, 
Determination of required channel 
capacity  

 
3.6 
3.7 

 
69-70 
70-84 

1 

13, 14, 
15 & 16 

Design of canal:  
i. Kennedy’s theory 
ii. Lacey’s theory 
iii. Tractive force approach 
Comparison of Kennedy’s and 
Lacey’s theory 

 
4.7.3 
4.7.4 

4.1 – 4.4 
4.7.5 

 
108 -116 
116 – 122 

90 -94 
122- 123 

 
1 
1 
1 
1 
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17 Canal seepage: 
Causes of failure, 
Blight’s creep theory,  
Lane’s weighted creep theory  

 
11.1 
11.2 
11.3 

 
643-647 

 
1 

18 Lining of canal: 
Advantages of lining, financial 
justification & economics of canal 
lining  
 

 
5.1 
5.2 
5.3 

 

 
184- 194 

 
1 

19 Design of lined irrigation channel 5.5 
5.6 

195 – 200 1 

20, 21 Diversion head works: 
 Weir and barrage, gravity and non 
gravity weirs, layout of a diversion 
head works and components, certain 
important definitions  

 
9.1 
9.2 

9.3.1 
9.3.2 

 

 
600-608 

 
1 

22 Canal head regulators  9.3.7 615-621 1 
23,24 Hydraulic jump and its usefulness 

in the design of irrigation 
structure: 
Types of jump, momentum formula  

 
10.1 
10.2 
10.3 

 
633-639 

 
1 

25, 26 Cross drainage works: 
Types of cross drainage works, 
selection of drainage work, 
Types of cross drainage works  

 
14.1 
14.2 
14.3 

 
841-848 

 
1 

27 Canal falls:  
Definition, location, types of falls  

12.1 
12.2 

734-744 1 

28,29 Canal regulator: 
Canal regulator works, alignment of 
the off-taking channel, 
Distributary head regulator and cross 
regulator  

 
13.1 
13.2 
13.3 
13.4 

 
797-800 

 
1 

30, 31 Canal outlet or modules: 
Requirements of good modules, types 
of modules. Criteria for judging the 
performance of modules, certain 
important definitions  

 
13.8 
13.9 
13.10 
13.11 
13.12 
13.13 

 
817 - 836 

 
1 

32 Operation and maintenance of 
canal: 
i. Maintenance of irrigation canal 
ii.  Operation of irrigation canal: 

water distribution methods & 
criteria of canal operation 

 
 

4.13 
- 

 
 

175-179 
1 - 16 

 
 
1 
5 

 
 

Practical : 
 

1. Preparation of command area development layout plan  
2. Irrigation water requirement of crops based on duty, delta concept 
3. Preparation of irrigation schedules 
4. Design of lined irrigation canal 
5. Planning and layout of water conveyance system 
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6. Hydraulic design of canal outlets 
7. Hydraulics design of straight Glacis fall 
8. Hydraulic design of aqueduct 
9. Hydraulic design of siphon 
10. Conjunctive water use planning  
11. Determination of operation schedule for canal outlets based on rotational water 

supply 
12. Technical feasibility and economic viability of a command area project 
13. Study tours to minor irrigation and command area development projects 

 
Book : 
 

Text book/books  
 

Sl. 
No. 

Title 2.1.3 Author Publisher 

1 Irrigation Engineering and 
Hydraulic Structures 
( 12 th Revised edn )   

2.2 Santosh Kumar 
Garg 

Khanna Publishers,  
New Delhi 

2 Irrigation Engineering and 
Hydraulic structures  

 S.R. Sahastrabudhe  -- 

 
 

Reference book/books 
 

Sl. 
No. 

Title 2.2.2 Author Publisher 

3 Operation and management 
of irrigation system in 
Maharashtra State, Second 
Edition, Pub No. 20 

- WALMI Publications, 
Aurangabad 

4. Irrigation Theory and 
Practice  

A.M. Michael Vikas Publishing house 
Pvt. Ltd, New Delhi 

5 Water distribution practices 
in Maharashtra State, 
Pub No. 22 

- WALMI Publications, 
Aurangabad 

 
 
CAF-IDE-471        3=2+1 
 

MICRO-IRRIGATION SYSTEM DESIGN  
 
 History and scope of micro-irrigation system, merits and demerits of micro-irrigation 
system, sprinkler irrigation-crop suitability, types, components, design, design synthesis, pumps 
and pressure unit selection, uniformity and efficiency, planning and layout, operation and 
maintenance, drip irrigation-potential, crop suitability, types, components, design, design 
synthesis, pumps and pressure unit selection, uniformity and efficiency, installation, operation 
and maintenance, Fertigation, fertilizer application criteria, suitability of fertilizer compounds, 
injection duration, rate and frequency, capacity of fertilizer tank, quality of irrigation water, cost 
estimation of micro-irrigation.  
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Lesson plan: 
Lecture 

No. 
Topics Article No. Page No. Book  

1 Micro-irrigation system-importance, 
status, types, merits and demerits 

  1 
2 

2 Sprinkler irrigation and their components   1 
3 Drip irrigation and their components   2 
4 Design criteria and procedure for sprinkler 

nozzle 
 49-58 1 

5 Distribution of moisture under sprinkler 
irrigation and overlapping of sprinklers  

 113-115 1 

6 Computation of system capacity  59-65- 
71-75 

1 

7, 8 Design of sprinkler irrigation pie network 
on flat and sloping land 

 65-71 1 

9 Design of system under windy condition  590  
10 Design of pump unit  75-91 1 
11 Evaluation of sprinkler  irrigation system, 

uniformity, pressure-discharge etc 
 116-122 1 

12 Drip irrigation emitters, design 
requirements, characteristics and types 

   

13 Design of orifice type and long flow path 
type of emitters,  

   

14 Pressure-discharge relationship of and 
emitters 

   

15 Distribution of moisture and salts in drip 
irrigation system, spacing between 
emitters and number of emitters per plant 
etc. 

 100-107 
125-127 

4 
4 

16 Computation of water requirement and 
system capacity, determination of number 
of subunits/valves  

   

17 Design of drip irrigation laterals on flat 
and sloping lands 

   

18 Design of manifold under different 
scenario-slope, field size etc. design of 
main 

   

19 Power requirement and pump selection    
20 Filtration system-design of screen filter    
21 Design of sand filter    
22 Hydrocyclone filter design     
23 Fertigation system-design of ventuary    
24 Criteria for Fertigation tanks and pumps    
25 Maintenance of drop irrigation system-

acidification and requirement 
 76-78 2 

26 Chlorinfication and requirement  78-84 2 
27 Evaluation of drip irrigation system 

manufacturing coefficient of variation, 
absolute and field emission uniformity 

   

28 Automation of micro-irrigation system 
- Time based 
- Volume based 
- Sensor based 

 98-105 5 
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29 Optimization of pipe network in drip and 
sprinkler irrigation system 

   

30 Economic feasibility of sprinkler irrigation 
system 

   

31 Economic feasibility of drip irrigation 
system 

 60-61 2 

32 Government policies on micro-irrigation 
system  

   

 
 

Practical: 
1. Estimation of water requirement of different crops under micro-irrigation system 
2. Hydraulic design of lateral; 
3. Hydraulic design of main and sub-main 
4. Determination of fertilizer injection rate; 
5. Determination of capacity of fertilizer tank;  
6. Design of water filtration unit; 
7. Design and layout of drip irrigation system for an orchard; 
8. Design and layout of drip irrigation system for row crops; 
9. Design and layout of sprinkler irrigation system; 
10.  Estimation for acid treatment and chlorination; 
11. Study of components of automation in micro-irrigation system; 
12. Field visit of micro-irrigation system. 

 
BOOKS: 
Text book/books 

Sr. 
No. 

Title Author Publication 

1 Principles of sprinkler irrigation M.S.Mane, 
B.L.Ayare 

Jain Brothers, New 
Delhi 

2 Principles of drip irrigation  M.S.Mane, 
B.L.Ayare, 
S.S.Magar 

Jain Brothers, New 
Delhi 

3 Trickle irrigation design Jack Keller,  
Deriv Karmelli 

Rainbird Sprinkler 
manufacturing, 
California,  

4 Trickle irrigation for crop 
production-design, operation and 
management 

F.S.Nakayama,  
D.A. Bucks 

Elsevier Publication 

5 Irrigation systems: design and 
operation 

D. karmelli, 
G. Peri.  
M.Todes 

Oxford University 
Press, Capetown 
1985 
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ENVIRONMENTAL ENGINEERING 
 

Theory: 
 Importance of safe water supply system. Domestic water requirements for urban and rural 
areas. Sources of Water supply. Intakes and transportation of water. Drinking water quality. 
Indian Standards of drinking water. Introduction to water treatment. Importance of sanitation. 
Domestic waste water: quantity, characteristics, disposal in urban and rural areas. Sewer: types, 
design discharge and hydraulic design. Introduction to domestic wastewater treatment. Design of 
septic tank. Solid waste: quantity, characteristics and disposal for urban and rural areas. 
Introduction to air pollution. Types of pollutants properties and their effects on living beings. ISI 
standards for pollutants in air and their abetments.  
 

Lesson plan: 
Lecture 

No. 
Topics Article No. Page No. Book  

1 Importance or safe water supply  9-10 1 
2 Quantity water, rate of demand and factor 

affecting rate of demand 
 12-13 1 

3-4 Estimating population  28-38 1 
 Sources of water supply-types  45-72 1 
7 Intakes: types  258-262 1 

8, 9 Conveyance of water: pipes various 
materials 

 262-270 1 

10, 11 Water quality analysis  109-134 1 
12 Standards of drinking water  19-25 3 
 
 
 

13-18 

Water treatments:  
sedimentations 
coagulations of water 
filtration  
disinfection 
water softening 

  
142-143 
158-160 
179-181 
203-221 
224-225 

 
 
 
1 

19 Sanitation: introduction, purpose  233-235 2 
20, 21 Sewage disposal  197-201 2 

22 Sewers: definition and types  344-345 1 
23, 24 Design of sewers  411-418 1 
25, 26 Septic tank  202-206 2 
27, 28 Types and methods of Sludge disposal  193-197 2 

29 Air pollution   253-258 2 
30 Types of pollutants and their effects   Notes  

31, 32 ISI standards for pollutants   Notes   
 

Practicals:  
1. Determination of turbidity; pH solution; Suspended solids; Dissolved solids; Total solids; 
2. Determination of temporary hardness; 
3. Determination of permanent hardness; fluorides; chlorides, dissolved oxygen; 

Determination of BOD and COD;  
4. Collection of air samples and their analysis; 
5. Estimation of water demand; 
6. Design of water distribution system; 
7. Design of sewer system; 
8. Visit to treatment plant. 
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BOOKS: 
Text book/books 
Sr. 
No. 

Title Author Publication 

1 Fundamentals of water supply and 
sanitary engineering 

S.C.Rangwala Charotar publishing 
house Anand, India 

2 Environmental engineering Water 
supply, sanitary engineering and 
pollution 

A. Kamala, 
D.L. Kanth rao 

Rata McGraw- Hill 
New Delhi 

3 Manual for rural supply by, 1st 
edition, 1989 

SKAT Divyajoyti Prakashan 
Jodhpur  
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REMOT SENSING AND GIS APPLICATION 
 

Theory  
Remote Sensing: Definition, stages in remote sensing, modern remote sensing technology versus 
conventional aerial photography; remote sensing satellite, types of images, basic principle of 
image interpretation, types of image interpretation, factors governing the quality of an image; 
factors  governing interpretability, visibility of objects, elements of image interpretation, 
techniques of image interpretation, digital image processing, digital image, digital image 
processing software, remote sensing for agriculture, water resource management, microwave 
radiometry for monitoring of agriculture crops and hydrologic forecasting; aerial photo 
interpretation for water resources development and land use survey.  
 
GIS: History of development of GIS, definition, basic components, and standard GIS packages; 
data-entry, storage and maintenance; data types-spatial-non-spatial (attribute data), data 
structure, data format-point, line, vector-raster-polygon-object structural model, files, files 
organization-data base management system, entering data in computer-digitizer-scanner-data 
compression, global positioning system.  
 
Application of remote sensing and GIS for the management of land and water resources; river 
basin management and command area management, using GIS for decision making process.  
 
Practicals 
Familiarization with remote sensing and GIS hardware and software; Use of instruments for 
aerial photo interpretation; Interpretation of aerial photographs; Study of various features of RS 
software; Interpretation of satellite imagery with  RS software; Study the various features of GIS 
software package; Basic GIS operations such as image display; Scanning and digitization of 
maps; Data base query and map algebra; Study of global positioning system; RS and GIS 
supported case studies in water resources management; Study of spatial decision support system  
Lesson plan: 

Lecture 
No. 

Topics Book and Page 
No. 

1 Remote sensing: Definitions, stages in remote sensing technology 
versus conventional aerial photography; 

 
 

1: 1-3.1  & 
35-39 

 

2 Basic of remote sensing, electromagnetic radiation, law’s of radiation, 
sources of EMR  

3 Interaction of EMR with atmosphere and earth surface, atmosphere 
window, spectral signature of water land and vegetation 

4 & 5 Remote sensing systems: active and passive systems, imagining and 
non-imaging systems, Resolution: spatial, spectral, radiometric and 
temporal 

2: 129-144 

6 & 7 Multi-spectral scanners and sensors used in earth observation satellites 
and characteristics. (LADSAT & SPOT) 

1: 404-447 
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8 & 9 Fundamentals of visual image interpretation, elements of image 
interpretation, image interpretation strategies, image interpretation 
keys, temporal aspects of image interpretation and basic image 
interpretation equipments  

1: 193-203 
& 208-215 

10 Digital image processing: Introduction and broad types of computer 
assisted operations 

1: 491-494 

11 Image rectification and registration and radiometric corrections 1: 494-508 
12 & 13 Image enhancement, stretching, filtering, rationing 1: 508-525, 

531-535 
14, 15  

16 & 17 
Image classification; unsupervised, supervised and accuracy 
assessment  

1: 550-577 

18 Introduction to GIS, History of development of GIS, definition, 
components of GIS, GIS software producers and their products 

3: 1-25 & 
4: 4-5 

19 Data types: spatial data and non spatial (Attribute data) and basic GIS  
operations 

4: 5-11 

20 Data structures: Spatial data structure, raster data structure, vector data 
structure, advantages and integrated database 

3: 60-69 

21 Data input and editing: Introduction, methods of data input, data 
editing and integrated database 

3: 102-122 

22 Attribute data management: Introduction, Terminology, database 
management system, database data models, network database models 
and rational database models.  

3: 82-89 

23, 24 Co-ordinate systems, datum and map projections 3: 35-45 
25, 26 Data analysis: Vector based and raster based analysis 4: 234-277 

27 Global positioning system 1: 32-35 
28 & 29 Application of remote sensing and GIS for Agriculture, Land cover 

and lad use mapping and water resources 
1: 350-354,  

358-363 
30 Application of remote sensing and GIS for river basin management and 

command area management  
1: 350-354, 

358-363 
 
Practicals:  

1. Introduction to Arc Catalog and Arc GIS  
2. Introduction to ERDAS IMAGINE 
3. Data entry and management using ArcMap and ArcCatlog  
4. Spatial reterncing in ArcGIS and ERDAS 
5. Tabular data, basis and special quarries in GIS software’s  
6. Study of global positioning system 
7. Visual interpretation of aerial photographs/satellite image 
8. Digital image classification; supervised and unsupervised and accuracy assessment 
9. Surface water and vegetation mapping by using RS and GIS 
10. Digital elevation model creation from contour map and spot height interpolation in Arc 

GIS. 
11. Hydrological processing from digital elevation models 
12. rainfall Runoff Modeling (SCS Method) by RS and GIS (Demonstration) 
13. Soil erosion estimation RUSLE using RS and GIS (Demonstration)  
14. Estimation of irrigation water requirement in command by RS and GIS (Demonstration)  

 
Text Books: 

1. Lilles T.M. and Kiefer R.W.-2009, Remote Sensing and Image Interpretation, John Wiley 
and Sons, New Delhi (www.wileyindia.com)  

2. George Joseph. Fundamentals of Remote Sensing, 2009. Universities Press Pvt. Ltd., 
Hyderabad. (www.universitiespress.com) 
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3. lan Heywood, Sarah Comelius, Steve Carver and Srinivasa Raju., 2006. An Introduction 
to Geographical Information Systems. Person Education in South Asia, Published by: 
Dorling Kindersley (India) Pvt. Ltd. 

4. Kang-Tsung Chang, Introduction to Geographical Information System, 2008, McGraw 
Hill. (www.tatamcgrawhill.com)  

 
Reference Books: 

1. P.A. Burrough and R.A. McDonnell, Principles of Geographical Information System, 
2000, Oxford, University Press 

2. Jhon R. Jensesn Introductory Digital Image Processing: A Remote Sensing Prospecting, 
Prentice- Hall, Englewood Cliffs, New Jersey.  
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LIFT IRRIGATION SYSTEM DESIGN AND MANAGEMENT  
 
 Site selection for lift irrigation and reconnaissance survey, survey and mapping of field, 
cropping pattern and computing water requirement, selection of site for intake and jackwell, 
computing total head and power requirement, design of intake chambers, inlet pipe and pump 
house, selection of pump, pump layout and connection. Design and layout of rising main, 
distribution system and delivery chamber, working out water rates.  
 
Lesson Plan: 

Lecture 
No. 

Topics Article No./  
Page No.  

Book  

1 Introduction to lift irrigation, necessity and 
role of lift irrigation schemes in irrigation 
development 

249-250 1,2 

2 Assessment of feasibility of lift irrigation 
project 

250-251 1 

3, 4 Selection of site and reconnaissance 
survey for lift irrigation scheme  

257-260 1, 2 

5, 6 Survey and leveling procedure 
i) Chain and Compass survey 
ii)  Plain Table Survey 
iii)  Dumpy/Automatic level 

159-161 
293-298 
371-379 

3 

7 Water availability 251, 255-256 1 
8 Computation of water requirement and 

capacity of project 
25-35 4 

9 Components of lift irrigation scheme 
i) Intake  well-function, type, 
constructional details 

260-262 1 

10 Sump well 268-269 1 
11 Jack well 270-271 1 

12, 13 Intake pipe and rising main 278-280 
263-264 

1 
2 

14 Pumps  487 5 
15 Pump house 271-275 1 
16 Delivery/distribution chamber 282-283 1 
17 Electrical equipments and accessories 275-276 1 
18 Valves and water Hammer Contral 

Devices 
633-635 
281-282 

1 
1 

19 Design of intake well 262-263 1 



 31

20 Design of intake pipe 264-667 1 
21 Design of sump well 269-270 1 
22 Specification of jack well  274-275 1 
23 Pump house structure 272-273 1 
24 Layout of rising main 280-281 1 
25 Design of rising main 420-421 6 

26, 27 Computation of power requirement 209-213 
238-241 

1 

28, 29 Operation of lift irrigation scheme (Pump) 277-278 1 
30, 31 Economics of lift irrigation project 697-704 1 

32    Norms for fixing economic water rate  283-285 1 
 

 
Practicals: 

1. Selection of site for lift irrigation scheme and reconnaissance survey, 
2. 3.   Survey and mapping of field, including ‘L’ section 
4.         Estimation of water availability and computing water requirement 
5.         Design of intake well 
6.         Design of intake pipe 
7.         Design of sump well 
8.         Design of jack well 
9.         Computation of total head and power requirement 
10.        Selection of pump 
11, 12. Economic of lift irrigation project 
13.       Field visit to lift irrigation project  

 
BOOKS: 
Text book/books 
Sr. 
No. 

Title Author Publication 

1 Irrigation Theory and Practices  
(II nd edition 2008) 

A.M.Michael Vikas Publishing 
House Pvt. Ltd. 

2 Technical aspects of agricultural 
project. Volume – I 

 NABARD Publication, 
November 1989 

3 Surveying and leveling T.P. Kanetkar, 
S.V.Kulkarni 
 

Punde Vidyapeeth, 
Griha Prakashan, Pune 

4 Irrigation Engineering and Hydraulic 
Structures 

S.K.Garg Khanna Publishers, 
Delhi 

5 Water, Well and Pumps A.M.Michael  
and S.D.Khepkar 

Tata McGraw Hill 
Publication Co. Ltd. 
New Delhi 

6 A Text Book of Fluid mechanics and 
Hydraulic machines (Eighth edition)  

R.K.Bansal Laxmi Publications (p) 
Ltd. New Delhi  
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WATER RESOURCES SYSTEM ENGINEERING  
 
Theory: 
 Techniques for optimization of water resources: classical optimization techniques linear 
programming, non linear programming, integer programming, quadratic programming and 
dynamic programming: Evolutionary algorithms for optimization: genetic algorithm, practical 
swarm optimization, aunt colony optimization; Uncertainty analysis in water resources, chanced 
constrained programming, implicit and explicit stochastic optimization; fuzzy logic and fuzzy 
based systems, Monte Carlo Simulations, Risk assessment  and analysis, Expert systems; Multi 
objective optimization: Analytical hierarchical process; artificial  neural network, simulated 
annealing  
 
Lesson plan: 

Lecture 
No. 

Topics Article No./  
Page No.  

Book  

1 Concept of system and system analysis, 
different techniques for optimization of 
water requirement  

1-7 1 

2 Introduction to LP construction of the LP 
model, graphical solution 

11-19 2 

3 Slack-surplus and unrestricted variables, 
sensitivity analysis with graphical methods 

20-29 2 

4, 5 Simplex method 67-97 2 
6 Special cases in simplex method 

application 
97-107 2 

7 Duality: definitation of the dual problem, 
relationship between optima, primal and 
dual solutions 

111-122 2 

8 Non linear programming: Direct search 
method, gradient method 

781-786 2 

9, 10 Non linear programming: constrained 
algorithm, separable, quadratic and 
geometric programming 

786-806 2 

11 Integer programming: Branch and bound 
algorithm  

384-391 2 

12, 13 Dynamic programming 61-87 1 
14 Genetic algorithm: Introduction to GA. 

basic operators and terminologies in GA 
475-483 3 

15 Steps in genetic algorithm (integer and real 
coded) 

485-487 3 

16 Introduction: particle swom optimization 
and aunt colony optimization 

Notes to be circulated  

17 Uncertainty analysis in water resources  5 
18 Chance constrained programming 589-602 6 
19 Implicit and explicit stochastic 

optimization 
  

20 Fuzzy sets and fuzzy logic: Basic 
concepts, membership functions, fuzzy 
rules 

249-251 1 

21 Fuzzy ruled based models 251-257 1 
22 Monto-carlo simulation 674-679 2 
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23 Risk assessment and analysis  5 
24 Multi objective optimization 123-129 1 
25 Analytical hierarchical process  5 

26, 27, 
28 

Artificial neural network: 
Introduction to ANN 
fundamental concepts 
Basic models and terminologies 
Back progpation network and radial basis 
functions  

 
1-5 

11-15 
17-28 
74-86 

3 

29 Simulated annealing  Notes to be circulated  
 
Practicals: 

1. The case studies for optimization of land and water resources on basin and command area 
levels using linear programming; 

2. The case studies for optimization of land and water resources on basin and command area 
levels using non-linear programming; 

3. The case studies for  optimization of land and water resources on basin and command 
area levels using integer programming; 

4. The case studies for optimization of land and water resources on basin and command area 
levels using quadratic programming;  

�

5. Faculty 

a. Academic staff: Assistant professor and above with the details of the staff as given below 

 

Name of the Faculty  Dr. U. S. Kadam 
Post Held Professor & Head 
Date of Birth 01/01/1962 
Qualification  Ph. D.  
Area of Specialization  Irrigation and Drainage 

Engineering  
Experience (Years) 28 Years 5months 
Research Project guided  
Ph.D.,  
M.Tech.,   
B.Tech. 

 
- 
15 
23 

Present area of research  Precision farming 
techniques for different 
crops 

Contact details  
Land line No. 
Mobile 
Fax 
Email  

uttamkadam123.uk@gma
il.com 

�

�

�

�
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Name of the Faculty  Dr. M. S. Mane 
Post Held Associate Professor 
Date of Birth 11/04/1969 
Qualification  Ph. D.(IARI)  
Area of Specialization  Irrigation and Drainage 

Engineering  
Experience (Years) 20 Years 
Research Project guided  
Ph.D.,  
M.Tech.,   
B.Tech. 

 
- 
06 
12 

Present area of research  1. Scheduling of 
Irrigation to Different 
Crops 

2. Development of filter 
for grey water 

Contact details  
Land line No. 
Mobile 
Fax 
Email  

 
02358-282414 
9423295619 
02358-282414 
mahanandmane@rediffm
ail.com  

�

 

  

 

Name of the Faculty  Pravin M. Ingle 
Post Held Assistant Professor 
Date of Birth 14.06.1978 
Qualification  M.Tech. (Agril.Engg.) 
Area of Specialization  IDE 
Experience (Years) 8 Years 
Research Project guided  
Ph.D.,  
M.Tech.,   
B.Tech. 

 
 
One 
Six 

Present area of research  Modeling in water 
resources 

Contact details  
Land line No. 
Mobile 
Fax 
Email  

 
 
9422633624/9702470894 
02358/282414 
praviningle@rediffmail.c
om  

Name of the Faculty  S. T. Patil 
Post Held Assistant Professor 
Date of Birth 01/01/1976 
Qualification  M.Tech. (Agril. Engg.) 
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Area of Specialization  Irrigation & Drainage 
Experience (Years) 03 Years 
Research Project guided  
Ph.D.,  
M.Tech.,   
B.Tech. 

 
 
 
03 

Present area of research  Irrigation 
Contact details  
Land line No. 
Mobile 
Fax 
Email  

 
 
9422375631 
02358/282414 
Stpatil003@rediffmail.co
m  

�

6.   Instructional Farm 

a. Location: Near the new College building. 

b. Infrastructure:  The well is the source of irrigation to the farm. It is having all the advanced 

irrigation systems like drip, micro-sprinkler, rain gun, micro-jet etc. on the farm. The Fertigation 

unit containing ventury, Dosetron pump are also present on the farm. 

c. Activities: The Irrigation Park having all the advanced irrigation systems. It is divided in to 

seven blocks. Block one contains garden sprinklers like pop-up, parrot, industrial pop up, rotor, 

mini pop up, bubbler, mini-sprinkler, over head sprinkler and raingun. In the second block the 

filtration and Fertigation systems are located. It includes the hydro cyclone, sand, screen and disc 

filter. The Fertigation unit contains ventury in different sizes, Dosetron pump.  In the third block  

all types of anti leak systems like one way, two way and four way foggers, modular micro-

sprinklers are located. In the fourth block  all types of micro-jet with the foggers and misters 

having discharge ranging from 25 to 70 lph working at pressure ranging from 1.5 to 2.5 kg/cm2 

are placed. In the fifth block  all types of micro-sprinklers having discharge from 25 to 110 lph 

working at pressure ranging from 1.5 to 2.5 kg/cm2 are placed. In the sixth block almost all types 

of pressure and non pressure compensating on line drip laterals are placed, while in the seventh 

block almost all types of pressure and non pressure compensating in line drip laterals are placed. 

 The automation of this has been done, so that any system can be operated from the auto 

controller and one can set the operation time, sequence of operation of the systems. This 

Irrigation Park  is effectively be used for giving education to the B.Tech.(Agril. Engg.), 

M.Tech. and Ph.D. students. The various research experiments on the response advance 

irrigation methods on different pressure and spacing are also going on. Also it is used for 

demonstration to the farmers, students and to the scientists.  

 



d. Photographs: 

  

  

Hon. Vice Chancellor Dr. K. E. Lawande inaugurating the Irrigation Park  

�

�

�

�

�
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7.  Research Activities and Achievements  

EXPERIMENT NO. 1  

Title:  Response of different irrigation and fertigation levels coupled with different mulches on 

growth and yield of watermelon.  

Project location: Research Farm, C.A.E.T., Dapoli 

 
Conclusions 

1. The maximum average yield was attained in treatment combination of I3F2B (0.4 PE and 

100 % RD with black mulch). 

2. The maximum water use efficiency (WUE) 35.20 q/ha-cm was observed in treatment 

combination of I1F2B (0.2 PE and 100 % RD with black mulch).  Where as the maximum 

fertilizer use efficiency (FUE) 257.67 was observed in I2 F1B (0.3 PE and 80 % RD with 

black mulch). 

3. The maximum benefit cost ratio 3.44 was observed in I3F2B followed by 3.40 in I2F1B.  It 

is concluded that the treatment combination I3F2B is recommended for getting higher 

returns. 

Recommendation: 

  It is recommend that watermelon (Cv. Namdhari 295) can be grown under field condition 

in lateritic soils of Konkan region with 0.4 PE water depth through drip and 100 per cent RD 

though WSF with black mulch of 25 micron UV stabilized to get the maximum production and 

returns.  
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EXPERIMENT NO. 2  
 
Project Title: Development of precision farming techniques for Cabbage in Lateritic type of soil 

(Coastal region) 
Project location: Research Farm, C.A.E.T., Dapoli 
Conclusions 

1. The maximum average yield was attained in treatment combination of MSI3F3 (0.8 PE 
and 120 % RD). 
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2. The maximum water use efficiency (WUE) 17.88 q/ha-cm was observed in treatment 
combination of MSI1F3 (0.4 PE and 120 % RD).  Where as the maximum fertilizer use 
efficiency (FUE) 289.91 was observed in MSI3 F2 (0.8 PE and 100 % RD). 

3. The maximum benefit cost ratio 6.92 was observed in MSI3F2 followed by 6.70 in 
MSI3F3.  However considering the net returns gained from MSI3F3 Rs. 6.32 lakh /ha and 
from MSI3F2 5.95 lakh/ha.  It is concluded that the treatment combination MSI3F3 is 
recommended as best combination as it gives additional Rs. 0.37 lakh/ha as net income 
than MSI3F2. 

Recommendation: 
  It is recommended to grow cabbage (Cv. Golden acre) under field condition in lateritic 
soils of Konkan region with 0.8 PE water depth through micro-sprinkler and 120 per cent RD 
though WSF to get the maximum production and returns.  
�
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EXPERIMENT: 3  
 

Title:  Studies on combined effect of different irrigation and fertigation levels along with 
different planting densities on growth and yield of banana in Lateritic type of soil 
(Coastal region) 

 

Project location: Research Farm, C.A.E.T., Dapoli 

Conclusions 

1. The maximum average yield of 110.02 t/ha was attained in planting density D1 (1.25 m x 

1.25 m), of 89.85 t/ha in I2 (0.6 PE) level of irrigation and of 89.14 t/ha in F3 (120 % RD 

through WSF) level of fertigation. 

2. The maximum water use efficiency (WUE) 1.50 t/ha-cm was observed in in planting 

density D3 (1.75 m x 1.75 m), where as the maximum fertilizer use efficiency (FUE) of 

0.460 qtl/kg was attained in planting density D3 (1.75 m x 1.75 m), of 0.509 qtl/kg in I2 

(0.6PE) level of irrigation and of 0.578 qtl/kg in F3 (120 % RD through WSF) level of 

fertigation.  

3. The maximum benefit cost ratio 2.34 was observed in planting density D3 (1.75 m x 1.75 

m) followed by 2.23 in planting density D2 (1.50 m x 1.50 m). Hence it is concluded that 

the planting density D3 (1.75 m x 1.75 m) with I2 level of irrigation (0.6PE) and F3 (120 

% RD through WSF) level of fertigation is recommended. 
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Recommendation: 

 It is recommend that banana (Cv. Grand Naine) can be grown on lateritic soils of 

Konkan region with planting density 1.75 m x 1.75 m with 0.6PE level of irrigation, that is 8.50, 

6.54, 7.55, 7.29, 6.88, 7.77, 10.16, 10.62, 10.81 and 8.45 lit/plant/day for the month of 

September, October, November, December, January, February, March, April, May and June, 

respectively and 120 % RD through WSF level of fertigation, in ten equal doses for getting the 

maximum benefits (B:C ratio).  
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EXPERIMENT NO. 4  

Title: Effect of different levels of irrigation and fertilizers on growth and yield of Broccoli 

(Brassica oleracea L.) under shednet house  

Project location: Hi-Tech Project, Central Campus, Dapoli  

Conclusions 

1. The maximum average yield was attained in treatment combination of I3F3 (1.0 PE 

and 120 % RD). 

2. The maximum water use efficiency (WUE) 6.69 q/ha-cm was observed in treatment 

combination of I3F3 (1.0 PE and 120 % RD).  Where as the maximum fertilizer use 

efficiency (FUE) 80.66 was observed in I2F1 (0.8 PE and 80 % RD). 

3. The maximum benefit cost ratio 22.46 was observed in I3F3 followed by 21.98 in I2F3.  

4. The maximum net income of Rs. 269 /m2 was gained in treatment combination I3F3.  

It is concluded that the treatment combination I3F3 found superior over other 

treatments  
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Recommendation: 

  It is recommended to grow broccoli (Cv. Ganesh) under protective cover i.e. shade net 

house specially designed by Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli for 

Konkan region coupled with 1.0 PE water depth and 120 per cent RD though WSF to get the 

maximum production and returns.   
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EXPERIMENT NO. 5 
�

Project  Title: Effect of protective cover coupled with different levels of fertilizer and 
irrigation on growth and yield of capsicum (Capsicum annum L.) 

Project location: Hi-Tech Project, Central Campus, Dapoli  
Year of start: December 2007 
 
Conclusions 
1. The maximum average yield was attained in treatment combination of I3F3 (1.0 PE and 120 

% RD). 
2. The maximum water use efficiency of 14.53 kg/m2-m was observed in treatment combination 

of I1F2 (0.6 PE and 100 % RD).  Where as the maximum fertilizer use efficiency of 77.24 
was observed in I2 F1(0.8 PE and 80 % RD). 

3. The maximum benefit cost ratio 3.16 was observed in I3F3 followed by 2.74 in I2F1.  
4. The maximum net income of Rs. 113.16/m2 was gained in treatment combination I3F3.  It is 

concluded that the treatment combination I3F3 found superior over other treatments. 
5. Pooled analysis has shown the significant interaction effect. 
 
Recommendation: 
 It is recommended to grow coloured and green capsicum under protective cover i.e. shade 
net house recommended for Konkan region coupled with 1.0 PE water depth and 120 per cent 
RD through WSF with drip irrigation in equal split per week to get the maximum production and 
returns. 
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EXPERIMENT NO. 6 

Project Title: Effect of protective cover coupled with different levels of fertilizer and 

irrigation on growth and yield of kohlrabi ( Brassica oleracea L.) 

Project location: Hi-Tech Project, Central Campus, Dapoli  

Year of start: December 2007 

Conclusions 

1. The maximum average yield was attained in treatment combination of I3F2 (1.0 PE and 100 

% RD). 

2. The maximum water use efficiency of 12.14 kg/m2-m and maximum fertilizer use efficiency 

of 188.14 was observed in treatment combination of I3F2 (1.0 PE and 100 % RD).   

3. The maximum benefit cost ratio 1.59 was observed in I3F2 followed by 1.24 in control.  It is 

concluded that the treatment combination I3F2 was found superior in terms of net benefit, 

B:C ratio over other treatments. 

Recommendation 

  It is recommended to grow kohlrabi (Navalkol) under protective cover i.e. shade net 

house recommended for Konkan region coupled with 1.0 PE water depth through 4 lph dripper 

i.e. 0.57 and 0.56, 0.50 and 0.64, 0.72 lit/plant/day for the first and second fortnight of 

December, January and February respectively and 100 per cent RD through WSF in equal split at 

every week through drip irrigation to get the maximum production and returns.  
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EXPERIMENT NO. 7 

Project Title: Development of spatial strategic plan for the Natuwadi project 
Project location: Department of IDE, C.A.E.T., Dapoli.   

Year of start:  2012-13 to 2013-14 

Conclusions 

1. With increasing availability of water, area under different crops and generation of labor 

days have also increased after maximizing the net benefit of the command area. 

2. Rabi rice is inevitable at some location of RBC and LBC due to excessive seepage. 
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3. Optimization of resources restricts banana cultivation to certain limit due to high water 

requirement and yearlong cycle of crop, although it gives high net returns.  

4. The present area under cultivation is 461 ha, can be increased up to 1258 ha at 70 per 

cent water availability and up to 1743 ha for 100 per cent water availability. 

5. Net benefit from command area of Natuwadi project can be increased up to Rs. 374.28 

Million for 100 per cent water availability, Rs. 211.23 Million at 70 per cent water 

availability from the existing Rs. 19.56 Million by optimization of water resources and 

proper crop planning.    

Recommendation: 

 To enhance the water productivity of Natuwadi Medium Irrigation Project following 

suggestions are recommended. 

1. Implementations of optimal cropping pattern recommended by Dr.Balasaheb Sawant 

Konkan Krishi Vidyapeeth, Dapoli 

2. Adoption of canal lining or water distribution through closed pipe network and for 

distributing water in the field, use of lined field channels or pipes. 

3. For increasing water literacy among the farmers in the command, formation of water 

users association’s (WUA) and organizing programs like farmers rallies/discussion. 
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EXPERIMENT NO. 8 

Project Title: Determination of surface drainage coefficients of different locations in 
Ratnagiri district of Konkan region 

Project location: Department of IDE, C.A.E.T., Dapoli.   

Year of start:  2012-13 to 2013-14 

Recommendation: 

 Dr.B.S.K.K.V., Dapoli developed talukawise surface drainage coefficient for Ratnagiri 

district are recommended. In substitute to this, use of maps of drainage coefficients developed by 

using geographic information system (GIS) are recommended. 

����
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EXPERIMENT NO. 9 

Project Title: Determination of surface drainage coefficients of different locations in 
Sindhudurg district of Konkan region 

Project location: Department of IDE, C.A.E.T., Dapoli.   

Year of start:  2012-13 to 2013-14 

Recommendation: 

 Dr.B.S.K.K.V., Dapoli developed talukawise surface drainage coefficient for Sindhudurg  

district are recommended. In substitute to this, use of maps of drainage coefficients developed by 

using geographic information system (GIS) are recommended. 
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EXPERIMENT NO. 10 

Project Title: Study on response of white onion (Allium Cepa L.) to deficit irrigation.  
Project location: Research Farm, C.A.E.T., Dapoli.  

Year of start:  2011-12 to 2013-14 

Conclusions 

1. The irrigation level I1 (No deficit) and micro-sprinkler (M2) individually gave superior 

results for growth parameters of white onion as compared to rest of all other treatments.  

2. The average maximum yield of white onion 388.9 q/ha, 344.0 q/ha and 338.7 q/ha were 

observed in treatment combinations M2I1, M1I1 and M2I2, respectively. 

3. The water requirement of white onion in no deficit was found to be 34.86 cm and 34.15 cm 

for mini-sprinkler and micro-sprinkler, respectively; while it was 103 cm for control 

indicating      
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4. The maximum net income of Rs.2,83,753/-, Rs. 2,25,913/- and Rs.2,24,723/- in M2I1 , M2I2 

and M1I1 , respectively. 

5. The maximum benefit cost ratio of was observed in treatment combination M2I1(1.95) 

followed by M2I2 (1.80) and M1I1 (1.79). 

Recommendation: 
 
 It is recommended to irrigate the white onion var. Alibag local on lateritic soils of 

Konkan region with 341 mm water ( 1 ETc level) using micro-sprinkler to get maximum 

monetary benefits (B:C ratio), however under the condition of water scarcity, it is recommended 

to irrigate it with 293 mm water ( 20 percent deficit) to get maximum water use efficiency. 
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EXPERIMENT NO. 11 

Project Title: Determination of surface drainage coefficients of different locations in Thane  
district of Konkan region 
Project location: Department of IDE, C.A.E.T., Dapoli.   

Year of start:  2013-14 to 2014-15 

Recommendation: 
 The values of drainage coefficients developed by Dr. Balasaheb Sawant Konkan Krishi 
Vidyapeeth, Dapoli for Thane district are recommended.  
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EXPERIMENT NO. 12 

Project Title: Determination of surface drainage coefficients of different locations in 
Palghar  district of Konkan region 
Project location: Department of IDE, C.A.E.T., Dapoli.   

Year of start:  2013-14 to 2014-15 

Recommendation: 
 The values of drainage coefficients developed by Dr. Balasaheb Sawant Konkan Krishi 
Vidyapeeth, Dapoli for Palghar district are recommended.  
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EXPERIMENT NO. 13 

Project Title: Determination of surface drainage coefficients of different locations in 
Raigad  district of Konkan region 
Project location: Department of IDE, C.A.E.T., Dapoli.   

Year of start:  2013-14 to 2014-15 

Recommendation: 
 The values of drainage coefficients developed by Dr. Balasaheb Sawant Konkan Krishi 
Vidyapeeth, Dapoli for Raigad district are recommended.  
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1. Banana crop on drip irrigation, one month crop stand 
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2.  
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3. Banana crop after two months of planting 
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��� Banana crop after three months of planting 
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5. Visits of dignitaries and farmers/students to the experimental field 
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6. Watermelon crop in the field 
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7. Cabbage crop on micro-sprinkler 
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 8.  Repository of abstracts of the theses:  

Bachelor Theses  

1. Name of the candidate: : Mis. Deepali S. Narvankar and Ms. Poonam P. Bhor. 
 Degree for which the 

thesis/project report 
submitted 

: B.Tech. (Agril. Engg.) 

 Year of submission : 2003 
 Name of the Guide/Co 

guide 
: Guide: Er. S.T.Ingle/ Co-guide: Er. M. R. More 

 Title   : Performance Evaluation of Different levels of Irrigation on 
the Cashew Plantation  

 Abstract :   
      Cashew (Anacardium Occidentale L.) is an evergreen and the most important crop in 

India. Between the major horticultural and plantation crops Cashew plays an important 
role in earning the foreign exchange through its export. India is the major producer of 
Cashew contributing around 6% of the Cashew world production.  Cashew is grown under 
rain fed condition but it responds well to protective irrigation. Irrigation during summer 
month is a production strategy, to enhance the productivity of Cashew. Drip irrigation, 
which is the advanced method of applying water to the plants, is used for irrigation 
Cashew.  
      The field experiment was therefore under taken with the specific objective to find 
effect of drip irrigation on growth parameters of Cashew. The different levels of irrigation 
were applied by using drip irrigation method. Thus the study included the five treatments 
and four replications viz., T1 = 80% of total water requirement, T2=90% of total water 
requirement, T3=100% of total water requirement, T4=110% of total water requirement, 
T5= control (by Check basin irrigation) 

8. Cabbage crop on micro-sprinkler 
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     Values of field EU were found in the range of 85.66% to 91.80% for all treatments and 
replication with an average value of 92% for entire system. The height of the plants is 
superior in treatment T2(40.77cm) followed by treatment T3 (38.72 cm), T4 (38.64 cm), 
T1 (38.07 cm), T (35.73 cm). The other growth parameters such as girth of plant, no. of 
leaves, N-S spread of the plant and E-W spread of the plants shows superiority for the 
treatment T2 as compared to other treatments.  

2. Name of the candidate: : Miss. Smita Balu Patil and miss Shipla Parashuram 
Ghalwadkar 

 Degree for which the 
thesis/project report 
submitted 

: B.Tech. (Agril. Engg.) 

 Year of submission : 2004 
 Name of the Guide/Co 

guide 
: Er. S. T. Ingle and Er. M. R. More 

 Title : Irrigation Management in Cashew Plantation Through Drip 
Irrigation 

 Abstract :   
      Cashew (Anacardium Occidentale L.) belongs to the family anacardiaceae, is an 

evergreen and most important crop in India. Among the major horticulture and plantation 
crops, cashew plays and prominent role in earning the foreign exchange from export. 
Cashew is very important commercial cum industrial crop of our country. So there is vast 
scope to expand new area under cashew as well as improve the productivity of Cashew 
plantation by adopting improved varieties and irrigation management.  
     Cashew is grown generally under rainfed condition but it responds well to protective 
irrigation during peak summer season which is having immense impact on growth or yield 
of cashew. Drip irrigation is one of the advance method of mechanized irrigation and is a 
convenient means of supplying water directly to the soil surrounding individual plants in a 
sufficient quantities.  
     The field experiment entitled, “Irrigation Management in Cashew plantation Through 
Drip Irrigation” was undertaken to evaluate the effect of different levels of irrigation on 
growth parameters of cashew as well as to find application, distribution efficiencies and 
uniformity coefficient of drip irrigation. The experiment was laid in Randomized Block 
Design with five treatments and four replications viz. T1 = 80% of irrigation water, 
T2=90% irrigation water, T3=100% irrigation water, T4 = 110% irrigation water and T5 
Check basin (conventional method). 
      Biometric observations such as plant height, plant girth, Number of leaves, N-S and E-
W spreads were recorded at monthly interval. It was observed that height of plant in 
treatment T2 (190.5 cm) was superior to other treatments T3 (169.5 cm), T1 (166.8 cm), 
T4 (162.8 cm) and T5 (155.0 cm). Other growth parameters such as plant girth, Number of 
leaves N-S spread, and E-W spread of plant was superior in treatments T2 as compared to 
the other treatments. Average precent increase in plant height, number of leaves, N-S 
spread and E-W spread per amount of water applied was highest in treatment T2 while 
precent increase in plant girth per amount of water applied was highest in treatment T1 
than other treatments of irrigation. 
       Application efficiency observed in treatments T1, T2, T3 and T4 was 93.6%, 96.1%, 
98.2% and 97.8% respectively. Distribution efficiency observed in case of drop irrigation 
as about 92.0%. The average uniformity coefficient of drip irrigation system was 93.5%.  

3. Name of the candidate: : Mr. Sauarabh V. Chaudhari and Ms. Shwetambari D. 
Patankar 

 Degree for which the 
thesis/project report 
submitted 

: B. tech. (Agril. Engg.) 

 Year of submission : 2004 
 Name of the Guide/Co : Er. R. T. Thokal 
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guide 
 Title : Performance Evaluation of Solar Photovoltaic Water 

Pumping System 
 Abstract :   
        Water is an essential input in any agricultural production system to achieve the desired 

level of productivity. Majority of the farmers grow their rabi and summer crops by lifting 
the water from wells, tanks, natural streams, check dams, and canal. In India, most of the 
irrigation is done by lifting water with electric motor or diesel engine operated pumps. 
Every part of the country is envisaged with the more or less intensity of power crisis. 
Similarly, the diesel, as a natural fuel is becoming more and more scares with the volatility 
in prices. Thus, the use of both the energy sources is becoming unreachable to the farmers 
for irrigating their fields. It emphasizes the use of alternate energy sources in agriculture 
sector and is one of the major infrastructure requirement for overall development in 
agriculture. Among all the alternate energy sources solar photovoltaic (SPV) system may 
be one of the best solutions to the problem, as it is direct utilization of solar energy, which 
is inexhaustible source of energy. 
         In order to evaluate the performance and test the feasibility of the SPV pumping in 
Konkan region, the daily climatic parameters were recorded and analyzed to study the 
effect of different climatic parameters on conversion efficiency of solar panel, pump flow 
rate and pumping efficiency of 0.5 hp centrifugal pump operated at two different heads. 
Weekly fluctuations of different climatic parameters were observed from 40th  
meteorological week (1st week of October) to 8th meteorological week (last of February). 
The day time radiation, temperature, relative humidity and wind velocity were found in the 
range of 142.73 to 828.77 W/m2, 18.1 to 31.580C, 90.87 to 38.79% and 0.0 to 3.38m/s, 
respectively.  
           The regression equations for conversion efficiency of SPV panel, pump discharge 
and pumping efficiency operated at two heads were developed to see the effect of different 
climatic parameters in isolation and in combination. Climatic parameters in combination 
and conversion efficiency were found to be very close (R2= 0.945). The climatic 
parameters considered for multiple regression analysis seem to the good indicators of SPV 
pump discharge operated at both average heads of 1.11 m (R2= 0.926) and 4.13 m (R2= 
0.934), respectively. The predicted pump discharge was found to be very close to observed 
pump discharge with the standard error of 0.0615 and 0.054 when pump was operated at 
higher and lower heads, respectively. 
          The feasible time in a day to operate the pump at a head of 1.11 m to get an average 
flow rate of 1.43 lit/sec was found to be 10.30 a.m. to 2.30 p.m., while for operating the 
pump at a head of 4.13 m and to get a discharge rate of 0.99 lit/sec the feasible time was 
10.00 a.m. to 3.00 p.m. The pumping efficiency was observed above 20% and above 30% 
for the heads of 1.11 m and 4.13m, respectively during these times of operation. To 
operate the system at desired head, discharge and pumping efficiency during the additional 
hours of morning (9.00 to 10.30 a.m.) and evening (2.30 to 4.00p.m.), it is proposed to 
operate the pump with two batteries of 24 V and 41 Amp-h. 
       The pump operated at an average head of 1.11 m is not sufficient to operate any 
pressurized irrigation system, thus, it can be operated for irrigating the crops by gravity. 
The estimated area to be commanded through the SPV pumping system operated at 4.13 m 
and coupled with Ultra Low Drip Irrigation (ULDI) is 0.13 ha for vegetables and 
groundnut or 2.4 ha for mango or 2.3 ha for cashew and coconut. Similarly the area to be 
commanded through the hybrid SPV pumping system operated at the same head and 
coupled with ULDI is 0.18 ha for vegetables and groundnut or 3.3 ha for mango and 3.2 ha 
for cashew and coconut.  
       The cost economics indicated that the cost of pumping for non-hybrid Solar 
Photovoltaic system is Rs. 0.33/m3, provided the system is free of cost and Rs. 1.42/m3 
when the system is provided at 60% subsidy, as against Rs. 0.80/m3 and Rs.0.26/m3 
operated with kerosene and electricity. However, the pumping cost for hybrid Solar 
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Photovoltaic System is Rs. 0.25/m3, provided the system is free of cost and Rs.1.10/m3 
when the system is provided at 60% subsidy, as against Rs. 0.80/m3 and 0.26/m3 operated 
with kerosene and electricity, respectively. It reflects that though the pumping cost of non-
hybrid and hybrid SPV pumping system at 60% subsidy is more than electric and kerosene 
pumps, the use of SPV pumping system can be the boon for irrigation the agricultural 
crops as its operating cost is still less than that of electric pump. Especially, due to 
uninterrupted power supply from SPV pumping system can be encouraged in Konkan 
region by giving the 100% subsidy.  
         By viewing the results, it is concluded that hybrid SPV water pumping system can be 
efficiently and economically used to irrigate common crops in konkan region with ULDI 
irrigation system. Also, it can be used for pumping the drainage water from Khar lands in 
coastal Kokan region. Thus the hybrid and non-hybrid SPV pumping system can replace 
the electric and diesel/kerosene pumps provided the system is free of cost.  
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 Tilte : Performance Evaluation of Gravity Inline Drip Irrigation 
System  

 Abstract :   
        Agriculture is considered as the backbone of the every developed and developing 

country and that is mainly depends on the water. In present era of development, all the 
sectors of economy are demanding larger quantity of fresh water, which cause tremendous 
increased pressure on agriculture sector to reduce its share of water and also enhance the 
total production that could be achieved by increasing the water use efficiency. Drip 
irrigation system found to be more beneficial to increase the water use efficiency. Drip 
irrigation is defined as the application of water through point or line sources (emitter) on 
or below the soil surface at a small operating pressure. But it has certain limitation such as 
high initial cost, high operational and maintenance cost. By considering all the points a 
new irrigation system is introduced for small farmers that uses gravity instead of pump to 
provide the head (energy) for its operation called as gravity drip irrigation system.  
       The field experiment was under taken to design and study the performance evaluation 
of gravity inline drip irrigation system for cashew plantation. The system uses inline 
drippers having the average discharge of 0.6 LPH. The study included design, 
determination of emission uniformity, wetting front advance and economic consideration 
of gravity inline drip irrigation system.  
       The design was completed for 1 ha. area. The size (diameter) of the main line, 
submain, lateral was computed as 40 mm, 12 mm, and 6 mm respectively, which is less as 
compared to the conventional drip irrigation system. The emission uniformity of gravity 
inline drip irrigation system was found to be 85% and was good for tested emitters as per 
ASAE interpretation. The vertical and redial movement of moisture was observed up to 
60, 46 cm for 6 hrs. and 80, 50 cm for 12 hrs. respectively. Which shows that the 
movement of moisture contour was faster in 6hrs. as compared to 12 hrs. The moisture 
distribution pattern in gravel sandy loam soil shows that the vertical movement of water is 
predominant than the lateral movement. The cost oif the system was found to be Rs. 
13,100 and compared with conventional drip irrigation system. The precent cost saving 
using gravity drip irrigation system was found to eb 32%. The gravity inline drip irrigation 
system was found to be beneficial to small and marginal farmer to provided the irrigation 
in remote areas.  
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 Title : Pressure Discharge Relationship for Different Types of 
Emitters  

 Abstract :   
           Micro-irrigation system (MIS) especially ‘Drip Irrigation’ has gained considerable 

importance in recent years in view of the need for efficient utilization of water resources. 
The efficiency of drip irrigation system depends directly on the uniformity with which 
water is discharged to the emission devices throughout the system, ideally, all emitters in 
the system should discharge equal amount of water. One major cause of flow rate 
difference between two identical emitters of the same manufacture is the manufacturing 
coefficient of variation.  
         Emitter is one of the components used in drip irrigation system and its performance 
will have a major impact on the success of the system as a whole. Nowadays various types 
of emitters are available in the market and have different specific characteristics. It is 
therefore necessary to test the emitters, so that the designer can select the emitter best 
suitable for a specific requirement and a system can be designed accordingly. Keeping this 
in view, the study of field experiment was carried out to test the commercially available 
emitters, for the parameters such as manufacturing coefficient of variation, mean flow rate 
deviation, coefficient of discharge, emitter discharge exponent, emission uniformity, 
absolute emission uniformity and flow rate index which can be used for the design, 
operation and selection of the irrigation system.  
         Eight different types of emitters viz. O-Tif02, O-Tif08, O-Tif16, JSCP02, JSCP04, 
JTKP08, and J-Loc16 were selected for the performance tests. The emitter field test 
consisted of four laterals of 20 m length, each equipped with 20 emitters, and each emitter 
was at 1m distance. Flow rates of emitters were measured at different operating pressures 
beginning at 0.4 kg/cm2 with an increment of 0.2 kg/cm2 with each can arrangement. The 
pressure discharge relationship was found out by operating the system at 0.4 to 1.4-
Kg/cm2 at the interval of 0.2 kg/cm2 for the emitter test. Characteristic was excellent for 
the tested emitters on the basis of their manufacturing coefficient of variations. The study 
indicated that the operating pressure affects flow rates of NPC type emitters. Also pressure 
and discharge are related linearly. It can also be attributed that 1.00 kg/cm2 pressure head 
is optimum for excellent emitter performance. The manufacturing quality of all the 
emitters tested is found excellent. O-Tif16 having least of Cv as 0.018. Average discharge 
of all the emitters varies from nominal discharge. The percentage variation is minimum for 
JSCP02 (1.9%) while it is maximum for O-Tif04 (7.92%). The flow regime is fully 
turbulent to mostly turbulent for NPC emitters and flow regime is variable flow path for 
pressure compensating emitters. The emission uniformity was found above 90% for all the 
tested emitters and it goes mostly above 95% for pressure range 0.8 to 1.2 kg/cm2. The 
absolute emission uniformity was found above 90% for all emitters. The overall quality of 
emitter is better for high nominal discharge. JSCp02 and JSCP04 were found with least 
slope (m) values so they have least variation in discharge with respect to pressure among 
the tested emitters.   The parameters evaluated such as manufacturing coefficient of 
variation, mean flow rate deviation, coefficient of discharge, emitter discharge exponent, 
emission uniformity, absolute emission uniformity and flow rate index for emitter used 
under study can be used for the design, operation and selection of the irrigation system. 
Considering all parameters, the recommendations may be made for tested emitters for a 
given range of operating pressure as 0.8 to 1.2 kg/cm2.  
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 Title : Response of Okra (Abelmoschus Esculentus) to Irrigation 
Methods At Dapoli  

 Abstract :   
        To evaluate influence of irrigation method and water application levels experiment 

was undertaken at Research Farm of College of Agricultural Engineering and Technology, 
Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli (MS). For this study growth 
parameters of okra and yield were monitored periodically, water efficiency was worked 
out and root and moisture distribution study was done. The irrigation requirement for okra 
crop was also determined and irrigation capacity and delta were calculated for okra crop.  
      Delta for okra crop through drip and microsprinkler at 100% crop ET was 18.97 cm 
and 26.65 cm respectively. Similarly for furrow irrigation delta was 33.71 cm. The plant 
height is influenced significantly due to microsprinkler and drip irrigation over furrow 
irrigation after 60 days of sowing. The water application to okra at 100% and 80% through 
micro sprinkler responded significantly higher over the application levels through drip 
irrigation. 
     The leaf area at 30 days of sowing was highest in 100% crop ET with drip irrigation 
treatment and it was at par with other levels of water application through microsprinkler 
and drip irrigation. 
      The photosynthetic area in water application at 100% crop ET through micro-sprinkler 
and 80% crop ET through drip irrigation was found highly significant over all other 
treatment. The stem girth and number of leaves were not found significantly influenced by 
irrigation method and levels of irrigation. The overall water saving of 48.38% to 69.03% 
can be achieved in drip irrigation and with the micro-sprinkler water saving of 21.18 to 
52.34 can be achieved over furrow irrigation, while irrigating the okra crop.  
        Significant yield cannot be achieved in any of the imposed treatment due to leaf 
minor, fruit borer and destruction by monkeys. The vertical root distribution of okra crop 
can be achieved same in drip and micro-sprinkler irrigation as in the furrow irrigation 
method. The lateral rot spread at of okra crop cannot be influenced by irrigation methods. 
However, the level of water application can influence lateral movement of root in okra 
crop. The taproot and overall root mass distribution can be significantly increased as 
compare to water application through furrow irrigation. Moisture distribution study 
supported the results of water use efficiency for okra crop.   
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 Title : Development of Rainfall Intensity Frequency-Duration 
Relationship for Mulde 

 Abstract :   
       Rainfall is one of the most important hydrological phenomenons responsible for soil 

erosion. Rainstorm, frequency, intensity, duration and amount are the characteristics of 
rainfall. These characteristics play an important role in determining the rate of soil erosion.  
      Rainfall Intensity-frequency-duration equations and nomographs on regional basis are 
required for design of soil conservation and runoff disposal structures. This equation can 
act as a tool for planning flood control project. This Intensity-frequency-duration 
relationship is used to develop intermediates design, which provides structure with 
reasonable initial and maintenance costs.  
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      Konkan region is high rainfall region with undulating terrain. Hence it is essential to 
develop rainfall Intensity-frequency-duration relationship for particular locations in 
konkan. During study, our main objective was to determine the location constant of 
rainfall intensity-frequency-duration for Mulde and to develop the station nomograph for 
Mulde. 
     Mulde is situated 16042’ N latitude and 7302’ E longitude and at an elevation of 17 m 
above MSL. Rainfall data of 14 years (1992 to 2005) recorded by automatic recording 
raunguage was collected from Agriculture Research Station, Mulde, Tal. Kudal.  
     The data in the form of raingauge charts for 14 years were therefore collected for the 
station. They were analysed for maximum intensities for each of the eight-selected 
duration of 0.25, 0.5, 1.0, 2.0, 3.0, 6.0, 12.0 and 24.0 hours. 
      The maximum depth of rainfall for various durations was worked out by using 
‘Original trace method’. (Ram Babu et al.1979). The constants ‘K’ and‘d’ are solved by 
least square method.  
       Rainfall intensity-duration-frequency equation for Mulde was developed from 
fourteen years rainfall data. The equation is as follows. 
      The value of location constant ‘K’ for Mulde is 3,729. The values of constant ‘a’, ‘b’ 
and‘d’ are 01558, 0.5, and 0.7138 respectively. It shows that such specified values of 
location constants assure the appropriateness in the estimation of rainfall intensity for the 
given location.  
      Nomograph for obtaining quick solution of rainfall Intensity-frequency duration 
equation was developed for Mulde. The nomographic value of I, when compared with 
calculated values from intensity-frequency-duration relationship, the deviation ranges 
from (-) 0.55 to 6.38 percent, which are well below the accepted range of 20 percent. Thus 
the Nomograph developed in the present study can be used for obtaining the solution of 
rainfall Intensity-frequency-duration relationship.  
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 Title : Spatial Variability of Infiltration In Priyadarshini 
Watershed  

 Abstract :   
          The soil in the Konkan region are lateritic, which covers major area of the region and 

these soils are characterized by high infiltration rates and poor water holding capacity. 
Also the water infiltrated into the soil flows laterally at high rates due to high permeability 
of the substrata. As substrata being porous, water cannot be stored on surface as well as in 
the soil profile. It is necessary to study infiltration characteristics of these lateritic soils for 
utilization of harvested water for irrigation and other purposes.  
 The variability in infiltration of soil can significantly affect the management of 
irrigation system because infiltration characteristics can vary from one field to the other 
and also vary spatially within the field. 
 In this concern a typical watershed, representative of the Konkan region of 
Maharashtra state was selected and called as “Priyadarshini Watershed”. The watershed is 
situated at the tri-junction of Dapoli, Gimhavane and Chandranagar villages of Dapoli 
Tahsil in Ratnagiri district. The watershed is located at latitude 17o 45’N and longitude 73o 

26’ E and altitude of 250 m. The Priyadarshini watershed has 38.72 ha total area out of 
which the 29.05 ha is under University precinct which was taken for study to acess the 
spatial variability of infiltration characteristics. To suggest the suitable infiltration 
equation, and to find the effect of the land use/land cover on infiltration characteristics in 
the watershed. 
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 The study revealed that there was variability in the infiltration characteristics, such 
as basic infiltration rate, cumulative infiltration. The basic infiltration rate for various girds 
ranges from 0.34 cm/hr (Grid O-3) to 26.33 cm/hr  (Grid L-2).The infiltration rate for 
various girds ranges from 0.34 cm/hr  (Grid O-3) to 65.11 cm/hr (Grid P-2).The 
Cumulative infiltration for various girds ranges from 93.25 cm (Grid O-3) to 3746.8 cm 
(Grid L-2). 
 The Kostiakov-Lewis and Philips Two term models gives good fit for the 
measured data. But the Philips Two term model parameters A & S were derived from the 
graphical procedure and the values of A was directly considered from the reviews. Though 
the Philips Two term model shows good correlation with observed data it should not be 
used for estimation of infiltration characteristics. So it is suggested that for estimation of 
infiltration rate Kostiakov-Lewis model can be utilized for Priyadarshini watershed. The 
effect of land use/land cover had showed that for agriculture land the basic infiltration rate 
ranges from 0.34 cm/hr to 15.29 cm/hr. While the infiltration rate ranges from 0.34 cm/hr 
to 65.11 cm/hr and the cumulative infiltration was 93.25 cm to 3485.8 cm. The average 
infiltration rate for agriculture land in Priyadarshini watershed ranges from 3.31 cm/hr to 
18.61 cm/hr. In case of plantation the basic infiltration rate ranges from 0.68 cm/hr to 
26.33 cm/hr. The average infiltration rate for plantation in Priyadarshini watershed ranges 
from 28.03 cm/hr to 5.43 cm/hr. While the infiltration rate ranges from 28.03 cm/hr to 
5.43 cm/hr and the cumulative infiltration was 180.9 cm to 3746.8-cm. Similarly for 
barren land the average infiltration rate ranges from 0.85 cm/hr to 23.02 cm/hr. Basic 
infiltration rate ranges from 0.85 cm/hr to 0.93 cm/hr. While the infiltration rate ranges 
from 0.85 cm/hr to 23.02 cm/hr and the cumulative infiltration was 305.9 cm to 352.8 cm, 
while for grass land the basic infiltration rate ranges from 0.76 cm/hr to 4.33 cm/hr. While 
the infiltration rate ranges from 2.34 cm/hr to 20.50 cm/hr and the cumulative infiltration 
was 231.9 cm to 526.41 cm. The average infiltration rate for grass land in Priyadarshini 
watershed ranges from 2.24 cm/hr to 20.50 cm/hr and For forest land the basic infiltration 
rate ranges from 2.46 cm/hr to 3.57 cm/hr.  The average infiltration rate for forest land in 
Priyadarshini watershed ranges from 3.14 cm/hr to 26.14 cm/hr. While the infiltration rate 
ranges from 2.46   cm/hr to 31.71 cm/hr and the cumulative infiltration was 1026.57 cm to 
1132.7 cm. 
 The study was summarised and concluded that there was high variability in the 
infiltration characteristics. The Kostiakov- Lewis equation/model was found suitable for 
Priyadarshini watershed. The infiltration rate for most of the grids under different land 
use/land cover as above tends to become constant after 3.30 hours. The infiltration rate 
values for different land use/land cover were in decreasing order i.e. 
plantation>agriculture>grass land>dense vegetation/forest>barren. The basic infiltration 
rate map of Priyadarshini watershed can be used for preparing the management plans for 
soil and water conservation, irrigation scheduling and water management in the 
farms/fields. 
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 Title : Design, Development, Calibration and Evaluation of 
Constant Head Double Ring Infiltrometer  

 Abstract :   
         The infiltration rate is the basic parameter to be considered while designing any 

irrigation system. Various methods and instruments are used to measure soil infiltration 
rate. The constant head double ring infiltrometer was developed at C.A.E.T., Dapoli, to 
measure the infiltration rate in Priyadarshani watershed. 
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       The constant head infiltrometer had an arrangement to maintain constant head in the 
inner ring of double ring infiltrometer. The water was added in the inner ring from storage 
tank equal to amount of water infiltrated from inner ring. The instrument reduced the 
drudgery in nothing the data as the water level in storage tank was easy to note. The 
instrument had reduced the labour in infiltration measurement.  
       The constant head infiltrometer was calibrated for time to fill the water in inner ring of 
infiltrometer and also for depth of infiltration in inner ring. The constant head infiltrometer 
was evaluated and compared with falling head infiltrometer on fifteen locations in 
Priyadarshini watershed on different land use covers. The obtained results were 
statistically analyzed. 
      The constant head infiltrometer was functioning smoothly as compare to falling head 
infiltrometer on different soil use covers. The statistical analysis of the infiltration data 
obtained from two tests indicated that the constant head infiltrometer showed less variation 
in infiltration rate measurement as compared to that with falling head infiltrometer.  
       Three infiltration models namely Kostiakov, Kostiakov-Lewis and Horton model were 
tried to fit the infiltration data obtain from both infiltrometers. The range of model 
parameters revealed that there was large spatial variation in hydraulic properties in 
Priyadarshani watershed. The Kostiakov-Lewis in hydraulic properties in Priyadarshani 
watershed. The Kostiakov-Lewis infiltration model was found to be best suited to the 
study area.  
      From the study, it is concluded that the constant head double ring infiltrometer can be 
efficiently used on different land use covers. More accurate infiltration measurement is 
possible by using constant head double ring infiltrometer with less drudgery.  
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 Title : Study of Production Function for Horticultural/Vegetable 
Crop 

 Abstract :   
       The maximization of agricultural production is mainly depending upon various inputs. 

These input are seed, water, land, fertilizer management practices and so on. The excess 
used of theses input will increase the cost of cultivation as well as created environmental 
problem. So it is necessary to utilize the available input resources optimally and 
judiciously. Now a days computer technology and modeling plays important role in 
optimization of input recourses. Using the optimization technique the major influencing 
factor which enhances the yield can be find out and with the optimum application of the 
input will increase the yield without to much increase in the cost of it definitely benefits 
the cultivator in terms of cost economy. To know the optimum levels or exact levels of 
these input the mathematical relationship between input parameter and output (yield) 
should be know, by keeping this point in view a study has been carried out for 
horticultural and vegetable crop with specified objective as: 1) Determination of 
influencing parameters for higher yield for some horticultural/vegetable crops and 2) To 
develop the functional relationship between the influencing parameters (input) and the 
maximum yield (out put) for optimization. 
      The equation Y=.0257N+11.165 showed that the banana crop has linear relation with 
Nitrogen. The Nitrogen has 93 per cent effect on yield when consider as individual input. 
The papaya crop shows the quadratic relation with the plant density. The optimum plant 
density for papaya is 2500 plant/ha i.e. 2 × 2 m2 spacing. Cashew crop show linear trend 
with NPK. The Nitrogen has 96 per cent effect on yield. Similarly potash and phosphorus 
has 83 per cent effect on yield. The combine input show 97 percent effect on yield.  
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       Coconut shows positive relation with NPK by considering individual output. The 
combine effect of these input i.e. Y=35.359 – 0.009N + 0.36096P  0.1155K has 99 per 
cent effect. The Nitrogen has 99 per cent effect of papaya when grown on sandy loam soil. 
Okra crop grown on loamy and clay soil show linear relation with water and had 94 and 96 
per cent effect on yield respectively. Watermelon show negative linear relation with 
amount of water applied. The watermelon has linear relation i.e. Y=0.1319 N + 14.299 
with Nitrogen. Watermelon response linear with potassium. The N and K 93 per cent 
effect on yield when consider as multiple input.  
       Cucumber crop show quadratic relation with Nitrogen and negative linear relation 
with potassium. The effect of N and K show 80 per cent effect on yield of tomato. Tomato 
crop show quadratic relation with Nitrogen and negative relation with potassium. The 
effect n and k in combination show 8 per cent effect on yield of tomato. The yield of Palak 
decreases with increases in the spacing i.e. yield has negative logarithmic relation with 
spacing. Cabbage response linearly with fertilizer dose and has 94 per cent effect.  
      Cauliflower shows quadratic relationship with NPK. The optimize crop for NPK are, Y 
= 0.0355 N2 + 11.173 N – 319.46 for N, Y = 0.1419 P2 + 22.34 P – 319.46 for P, Y = 
0.1419P2 + 22.34 P – 319.46 for K. Chilli show the linear response with Nitrogen and 99 
per cent yield is govern by nitrogen. 
      The developed mathematical relationship can be utilized for optimization of various 
input individual input as well as multiple input parameters. The multiple regression 
equation developed for various crop shows the combine effects of various input at a time 
on yield. These equations will help to find out the optimum levels of individual input in 
combination. The mathematical equation can be utilized for modeling, provided that the 
sufficient data requirement should be fulfilled for development of these equations. The 
study will help to find out dose of various inputs without conducting field experiment and 
will save time and damage to environmental.  
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 Title : Moisture Distribution Studies Through Emitters of Drip 
Irrigation In Lateritic Soil  

 Abstract :   
       The micro-irrigation systems have now become indispensable for increase in the crop 

production. Micro-irrigation is and efficient method of providing irrigation water directly 
into the soil at the root zone of plants. It permits the irrigation of limit the watering closely 
to the consumptive use of the plants. Thus, micro-irrigation minimizes such conventional 
losses as deep percolation, run-off and soil evaporation. It also permits the utilization of 
fertilizer, pesticides and other water-soluble chemicals along with irrigation water with 
better crop response. For the design of drip irrigation system the hydraulics of the system 
should be studied. Efficient trickle irrigation system require optimal selection of emitter 
spacing, water application rate, and duration of the irrigation. This parameter depends on 
the hydraulics of the soil moisture front and growth stage of the crop to be irrigated. 
Therefore the present study was conducted to investigate the hydraulic performance of the 
drip irrigation systems to study uniformity coefficients for different types of emitters at 
various pressure ranges, to study the pressure discharge relationship for different types of 
emitters, to study moisture distribution pattern for different pressure and discharge rates 
and to develop the mathematical relationship between the pressure and discharge for 
different types of emitters. 
      The experiment was conducted on Research farm of College of Agricultural 
Engineering and Technology, Dapoli. 25 drippers of 2 lph, 4 lph and 8 lph were fitted on 
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three laterals of 16mm diameter and 20 m length. The laterals were spaced apart by 1 m 
from each other. The spacing between the two drippers was 60 cm. the hydraulic 
parameters viz, uniformity coefficient, pressure discharge relationship and moisture 
distribution pattern were determined. 
       The study reveled that the uniformity coefficient was more than acceptable level of 
85%, there was a lincar relationship between the pressure and discharge for different types 
of emitters, for low discharge emitters the vertical spread was more as compared to the 
horizontal spread and for high discharging emitters the horizontal spread was more as 
compared to the vertical spread.  
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 Title : Effect of Protective cover (Shed Net) With Different Levels 
of Fertilizers and Irrigation on Growth and Yield of 
Capsicum (Capsicum annum L.) 

 Abstract :   
      Higher productivity of the crop is mostly governed by improved package of practices, 

in which efficient management of irrigation water and application of fertilizers plays vital 
role. Capsicum is one of the important vegetable crops and mostly consumed raw in green 
mature in salads, cooked, mixed and stuffed vegetable. The cultivation of capsicum needs 
favorable climate, proper management practices, optimum fertilizer and irrigation levels. 
So it is essential to find out the desired parameters required for bumper yield of capsicum. 
In view of this thesis, the present investigation entitled, “Effect of Protective cover (Shed-
net) with different levels of Fertilizers and Irrigation on Growth and Yield of Capsicum 
(Capsicum annum L.),” was carried out at Hi-tech project Dr. B.S.K.K.V., Dapoli. The 
soil was sandy loam with field capacity, permanent wilting point, bulk density and 
infiltration rate viz. 13.4 percent, 5.6 percent, 156 g/cm3 and 6 cm/hr respectively. 
      The field experiment was laid out in nine treatment combinations consisting of three 
levels of irrigation viz. I1=0.6, PE, I2=0.8 PE, I3=1.0 PE and three levels of fertilizer viz. 
F1=80%, F2=100%, F3=120% of RD. The split plot design was used. The treatments were 
replicated three times. The control treatment consists of water depth of 3 cm per 3 days 
interval and with recommended dose of fertilizer i.e. 100% RD. 
     The emission uniformity was found to be in the range from 94.95 per cent to 93.07 per 
cent which is excellent (above 90 per cent). The overall emission uniformity was 93.96 per 
cent for all the treatments. The overall average percentage reduction in emission 
uniformity was 3.01 per cent. The average reduction in discharge was found to be 0.71 per 
cent which allows uniform distribution of water.  
     The total depth of water applied in irrigation levels I1, I2 and I3 were 32.564 cm, 43.413 
cm and 54.266 cm which saves 63.82%, 51.76% and 39.71% water saving over tha control 
treatment.  
      The maximum water use efficiency was 12.65q/ha-cm in treatment I2. The water use 
efficiency for control treatment was 0.24 q/ha-cm. The fertilizer use efficiency was 
maximum in treatment I2F1 and was minimum in treatment I1F3. 
      The biometric parameters like plant height, no. of leaves, stem girth, no. of flowers; 
weight of fruit etc. shows well response to the various combinations of irrigation and 
fertilizers. 
     In the control treatment yield of capsicum was 21.43 q/ha. The yield in control 
treatment is less due to lack of favorable climatic conditions, irrigation management and 
mass application of fertilizer.  
      The maximum yield of 620.08 q/ha was recorded in treatment I3F3 giving net income 
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of Rs. 7,69,637/ha. Similarity the B: C ratio of 0.55 was recorded in control treatment. The 
treatment I3F3 shows superiority over other treatments in terms of gross monetary returns, 
net income and B: C ration (2.64).  
       The study concluded that the treatment I3F3 consist of 100% pan evaporation and 120 
per cent of recommended dose of fertilizer found superior over other treatments. The 
growth of capsicum was vigorous in shed net condition which may be due to optimum air 
temperature, relative humidity and light intensity.  
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 Title : Effect of Protective cover (Shed Net) With Different Levels 
of Fertilizers and Irrigation on Growth and Yield of 
Kohlrabi (Brassica oleracea L.) 

 Abstract :   
       Higher productivity of the crop is mostly governed by improved package of practices, 

in which efficient management of irrigation water and application of fertilizers plays a 
vital role. Kohlrabi is important vegetable crop and has demand in market. For the quality 
and productivity of Kohlrabi crop it is essential to provide favorable conditions and proper 
management practices. In this concerned the present investigation entailed “Effect of 
protective cover (Shed-net) with different levels of fertilizers and irrigation on growth and 
kohlrabi (Brassica Oleracea L.)” was carried out at Hi-tech project of Dr. Balasaheb 
Sawant Konkan Krishi Vidyapeeth, Dapoli. The soil was sandy loam having field capacity 
13.4 percent, permanent-wilting point 5.6 percent and bulk density 1.56 gm/cm3 and 
infiltration rate 6 cm/hr.  
     The field experiment consists of 9 treatment combination having three levels of 
irrigation’s I1 (0.6 PE), I2 (0.8 PE), I3 (1 PE) and three levels of 64ertigation viz. F1 (80% 
RD), F2 (100% RD), F3 (120% RD). The design used was split plot design. The three 
replications were considered for statistical analysis. The control treatment consists of 
ridges and furrows irrigation method with application of 3 cm of water of every 3 days 
interval with recommended does of fertilizers.  
        The average discharge of emitters was ranges from 3.99 lph to 3.92 lph with the 
general mean of 3.95 lph. The maximum average reduction in discharge was found 3.09 
percent in treatment I1F1 and minimum in treatment I1F3 of 0.46 percent. 
      The field emission uniformity was ranges from 96.38 percent to 92.98 percent and the 
reduction uniformity was ranges from 6.42 percent to 1.86 percent. 
      The total depth of water applied in irrigation level I1, I2, I3 was 17.60 cm, 23.47 cm and 
29.33 cm respectively which saves 72.07%, 62.75% and 53.44% of water respectively 
over control treatment (63 cm). 
     The specific gravity of fruit was observed from 0.91 gm/cm3 for various treatment. The 
average specific gravity for control treatment was 0.93 gm/cm3. 
    The maximum increase in yield over control was 51.55% in treatment I3f1 which 
consists of 100% PE and 80% RD of fertilizers. 
     The water use efficiency ranges from 7.32 q/ha-cm to 11.55 q/ha-cm for various 
treatments. The water use efficiency for control treatment was 2.58 q/ha-cm. 
    The maximum fertilizer use efficiency of 82.79% was observed in treatment in I3F1 and 
minimum inI2F1 (80.82). 
    The maximum yield of 246.33 q/ha was recorded for treatment I3F1 consists of 100% 
PE and 80% RD. 
     The B:C ratio for various treatments under shed net was less than 1 which shows that it 
is not economical to produce kohlrabi under Shed net conditions, but the quality of 
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produce is better in shed net than open field conditions. 
     The study concluded that the maximum production of kohlrabi can be achieved by 
providing irrigation of 100% PE and fertilizer dose of 80% RD. The shed net provides 
favorable conditions for improvement in quality and quantity of kohlrabi. It is not 
economical to cultivate kohlrabi crop under shed net conditions.   
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 Title : Effect of Protective cover (Shed Net) With Different Levels 
of Fertilizers and Irrigation on Growth and Yield of Tomato 
(Lycopersicon esculentum mill  L.) 

 Abstract :   
      Higher productivity of the crop is mostly governed by improved package of practices, 

in which efficient management of irrigation water and application of fertilizers plays vital 
role. Tomato is one of the important vegetable crops and it is widely processed into 
different forms like ketchup, sause, puree, chutney, jam etc. The cultivation of tomato 
needs favourable climate, proper management practices, and optimum fertilizer and 
irrigation levels. So it is essential to find out the desired parameters required for bumper 
yield of tomato. In view of this thesis, the present investigation entitled, “Effect of 
Profective cover (Shed-net) with different levels of Irrigation and fertilizers on Growth 
and Yield of tomato (Lycopersicon esculentum mill),” was carried out at Hi-tech project 
Dr. B.S.K.K.V., Dapoli. The soil was sandy loam with field capacity, permanent wilting 
point, bulk density and infiltration rate viz. 28.8 percent, 13.6 percent, 1.56 g/cm3 and 6 
cm/hr respectively. 
      The field experiment was laid out in nine treatment combinations consisting of three 
levels of irrigation viz. I1 (0.6 PE), I2 (0.8 PE), I3 (1.0 PE) and three levels of fertilizer viz. 
F1 (80% RD), F2 (100% RD), F3 (120% RD) and replicated for three times for comparison 
the control treatment consists if ridge and furrow irrigation method with application of 3 
cm of water of every 3 days interval with recommended dose of fertilizers was undertaken.  
     The average emission uniformity was observed to 94.00 percent which was in the 
excellent zone. Due to water quality and the suspended load the reduction in emission 
uniformity was observed and it is ranging from 1.86 percent to 6.42 percent.  
      The total depth of water applied in irrigation levels I1, I2 and I3 were 23.22 cm, 30.96 
cm and 38.70 cm which saves 57.00%, 42.66% and 20.92% water saving over the control 
treatment.  
     The maximum water use efficiency was 8.90 q/ha-cm recorded in treatment I3 and the 
minimum water use efficiency was 6.33 q/ha-cm in treatment I2. The water use efficiency 
for control treatment was 0.08q/ha-cm. The fertilizer use efficiency was maximum in 
treatment I3F3 and was minimum in treatment I1F1. 
     The biometric parameters like plant height, no. of leaves, stem girth, no. of flowers; 
weight of fruit etc. shows well response to the various combinations of irrigation and 
fertilizers. 
     In the control treatment yield of tomato was 4.63 q/ha. The yield in control treatment is 
less due to lack of favourable climatic conditions, irrigation management and mass 
application of fertilizer. 
     The maximum yield of 433.33 q/ha was recorded in treatment I3F3 giving net income of 
Rs. 5,56,207/ha. Similarly the B:C ration of 0.13 was recorded in control treatment. The 
treatment I3F3 Shows superiority over treatments in terms of gross monetary returns, net 
income and B:C ration (5.29). 
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     The study concluded that the treatment I3F3 consists of 100% pan evaporation and 120 
per cent of recommended dose of fertilizer found superior over other treatments. The 
growth of tomato was vigorous in shed net condition, which may be due to optimum air 
temperature, relative humidity and light intensity.   
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 Title  : Effect of Protective cover (Shed Net) With Different Levels 
of Fertilizers and Irrigation on Growth and Yield of 
broccoli (Brassica oleracea L. var. Italica) 

 Abstract :   
      Higher productivity of the crop is mostly governed by improved package of practices, 

in which efficient management of irrigation water and application of fertilizers plays a 
vital role. Broccoli is important vegetable cash crop and has tremendous demand in 
market. For the quality and high productivity of Broccoli crop it is essential to provide 
favorable conditions and proper management practices. In this concerned the present 
investigation entitled “Effect of protective cover (Shed-net) with different levels of 
irrigation and fertilizers on growth and yield of broccoli (Brassica oleracea L. var. 
Italica)”  was carried out at Hi-tech project of Dr. Balasaheb Sawant Konkan Krishi 
Vidyapeeth, Dapoli. The soil was sandy loam having field capacity 28.8 percent, 
permanent-wilting point 13.6 percent and bulk density 1.56 gm/cm3 and infiltration rate 6 
cm/hr. 
      The field experiment consists of 9 treatment combination having three levels of 
irrigation’s I1 (0.6 PE), I2 (0.8 PE), I3 (1.0 PE) and three levels of fertigation viz. F1 (80% 
of RD), F2 (100% of RD), F3 (120% of RD) and replicated for three times. For the 
comparison the control treatment consists of ridge and furrow irrigation method with 
application of 3 cm of water of every 3 days interval with recommended dose of fertilizers. 
       The average emission uniformity was observed to 94.00 percent was undertaken 
which was in the excellent zone. Due to water quality and suspended load the reduction in 
emission uniformity was observed and it ranging from 1.86 percent to 6.42 percent. 
      Total maximum average fruit weight per plant was observed in treatment I3F3 which 
consists of 100% PE and 120% RD of fertilizers. 
    The maximum increase in yield 370.92 times over control was in treatment I3F3 which 
consists of 100% PE and 120% RD of fertilizers. 
     The maximum water use efficiency of 6.69 q/ha-cm was observed in treatment I3F3 
(2.58q/ha-cm). The water use efficiency for control treatment was 0.01 q/ha-cm. 
     The maximum fertilizer use efficiency of 80.66% was observed in treatment I2F1 and 
minimum in I1F1 (31.96%). The fertilizer use efficiency for control treatment was 0.21%. 
     The biometric observations and yield were observed maximum in irrigation level I3 (1.0 
PE). The maximum yield was gained in fertilizer level F3 (120% RD) however it did not 
have any significant effect on the biometric observations.  
      The B:C ratio for various treatment combinations under shed net was more than 1, 
which shows that it is economical to produce broccoli under Shed net conditions, because 
the quality and quality of produce was better in shed net house than the open field 
conditions. The maximum B:C ratio was recorded 22.46 for treatment I3F3 consists of 
100% PE and 120% RD. 
    The study concluded that the maximum production of broccoli was achieved by 
providing irrigation water as 100% PE and fertilizer as 120%RD. For maximum 
production and better quality the shed net house provides favorable conditions. It is also 
economical to cultivate broccoli crop under shed net conditions.  
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 Title : Effect of Protective cover (Shed Net) With Different Levels 
of Fertilizers and Irrigation on Growth and Yield of 
Colored Capsicum (Capsicum annum L.) 

 Abstract :   
       Higher productivity of the crop is mostly governed by improved package of practices, 

in which efficient management of irrigation water and application of fertilizers plays vital 
role. Capsicum is one of the important vegetable crops and mostly consumed raw in green 
mature in salads, cooked, mixed and stuffed vegetable. The cultivation of capsicum needs 
favourable climate, proper management practices, and optimum fertilizer and irrigation 
levels. So it is essential to find out the desired parameters required for bumper yield of 
capsicum. In view of this thesis, the present investigation entitled, “Effect of Protective 
cover (Shed-net) with different levels of Irrigation and Fertilizers on Growth and Yield of 
Coloured Capsicum (Capsicum annum L.),” was carried out at Hi-tech project Dr. 
B.S.K.K.V., Dapoli. The soil was sandy loam with field capacity, permanent wilting point, 
bulk density and infiltration rate viz. 28.8 percent, 13.6 percent, 1.56 g/cm3 and 6 cm/hr 
respectively. 
      The field experiment was laid out in nine treatment combinations consisting of three 
levels of irrigation viz. I1=0.6 PE, I2 =0.8 PE, I3 = 1.0 PE and three levels of fertilizer viz. 
F1 =80%, F2=100 %, F3= 120 % of RD. The split plot design was used. The treatments 
were replicated three times. The control treatment consists of water depth of 3 cm per 3 
days interval and with recommended dose of fertilizer i.e.100% RD. 
      The total depth of water applied in irrigation levels I1, I2 and I3 were 30.47 cm, 40.62 
cm and 50.78 cm that saves 66.15 per cent, 54.86 per cent and 43.57 per cent water saving 
over the control treatment. 
      The maximum water use efficiency was 8.05 q/ha-cm recorded in treatment 
combination I3F3 and the minimum water use efficiency was 3.68 q/ha-cm in treatment 
I2F1. The water use efficiency for control treatment was 0.08 q/ha-cm. The fertilizer use 
efficiency was maximum in treatment I3F2 and was minimum in treatment I1F3. 
     The biometric parameters like plant height, no. of leaves, stem girth, no. of flowers; 
weight of fruit etc. shows well response to the various combinations of irrigation and 
fertilizers. 
      In the control treatment yield of capsicum was 7.00 q/ha. The yield in control 
treatment is less due to lack of favourable climatic conditions, irrigation management and 
mass application of fertilizer. 
     The maximum yield of 408.54 q/ha was recorded in treatment I3F3 giving net income of 
Rs. 21,16,400 Rs/ha. Similarly the B:C ratio of 0.22 was recorded in control treatment. 
The treatment I3F3 shows superiority over other treatments in terms of gross monetary 
returns, net income and B:C ratio (8.60). 
     The study concluded that the treatment I3F3 consist of 100% pan evaporation and 120 
per cent of recommended dose of fertilizer found superior over other treatments. The 
growth of capsicum was vigorous in shed net condition, which may be due to optimum air 
temperature, relative humidity and light intensity. 
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 Title : Sensitivity of Evapotranspiration to Solar Radiation and 
Vapour Pressure Deficit and Other Meteorological 
Parameters.  

 Abstract :   
           The evapotranspiration is measure of evaporation from soil and water surface and 

transpiration from crop. The different evapotranspiration methods had been developed for 
prediction of reference evapotranspiration. The ASCE recommended the Penman-
Montheith method as a sole method of reference evapotranspiration over the wide climatic 
conditions. As the reference evapotranspiration is depending upon the different climatic 
parameters, and each parameter had individual effect on reference evapotranspiration. The 
effect of individual meteorological parameters and derived parameters like solar radiation 
and vapour pressure deficit on reference evapotranspiration was tested using different 
performances indicators. The ranking of different parameters was done on the basis of 
sensitivity. By considering the need of such study the Dapoli station was selected.  Dapoli 
is located in costal belt of Maharashtra State and situated in Konkan region. It is situated at 
15o 6’ N to 200 22’N latitude and 72039’E to 730 48’ E longitudes with altitude of 250 m. 
The study area falls under hot and humid climatic conditions. The sensitivity analysis for 
different meteorological paratmers like temperature, relative humidity, sunshine hours, 
wind speed and derived parameters like solar radiation (Rn) and vapour pressure deficit 
(VPD) had been tested using Penman-Montheith method (FAO-56 model). 
           The analysis showed that, the average reference evapotranspiration for Dapoli 
station was 3.67mmday-1.The seasonal analysis showed that the maximum 
evapotranspiration occurred in summer (4.10 mm) followed by winter (3.40 mm) and last 
by monsoon (3.11mm).The net solar radiation was ranges from7.99 MJm-2day-1 to15.14 
MJm-2day-1 with mean value as10.93 MJm-2day-1. The intensity of net solar radiation was 
more in summer (13.24 MJm-2day-1) followed by monsoon (10.02 MJm-2day-1) and then 
winter (9.63 MJm-2day-1).The vapour pressure gradient was ranges from 0.25 kPa to 1.34 
kPa. with mean of 0.86 kPa.The seasonal fluctuations of vapour pressure gradient was 
tested for different seasons and found maximum vapour pressure gradient occurred in 
winter (1.18kPa) followed by summer (0.94 kPa) and monsoon (0.47 kPa). The different 
basic parameters and derived parameters showed coefficient of correlation more than 90. It 
means all the parameters affect the evapotranspiration. The relative sensitivity was 
computed and ranges from 0.83 to 1.05 for different parameters. The maximum relative 
sensitivity was found for relative humidity followed by sunshine hours and vapour 
pressure gradient. The temperature and net solar radiation found equally sensitive to 
evapotranspiration. Based on the ranking system relative humidity found to be most 
important parameter for computation of reference evapotranspiration similarly vapour 
pressure gradient, net solar radiation, sunshine hours and temperature affects 
simultaneously. The wind speed found to be less sensitive in prediction of reference 
evapotranspiration. 
           The study concluded that the relative humidity found to be most sensitive followed 
by sunshine hours, vapour pressure deficit, net solar radiation and temperature. The wind 
speed found to be less sensitive to the reference evapotranspiration. 
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 Abstract :   
       The traditional method adopted by farmers in application of fertilizers has many 

disadvantages in terms of fertilizer wastage due to leaching, fixing, volatilization or in one 
word “Poor Efficiency”. In situation when the prices of fertilizers are ever increasing the 
adoption to precise and efficient method of fertilization has become imperative. With 
technological revolution and development of Hi-tech in Agriculture, in most of the 
advanced countries like Israel, USA, Finland etc. The new concept 69enture69ion has 
become a standard practice of fertilizer application to numerous crops. 
     Two different types of 69enture69ion equipments viz. Venturi and injection pump were 
selected for the performance test. The performance evaluation for these equipments was 
carried out for different operating pressure i.e. 1, 1.5, 2 and 2.5 kg/cm2. The system was 
operated at differential pressure of 0.8, 0.9 and 1 kg/cm2 for 69enture, whereas the 
differential pressure for injection pump was 0.4, 0.5 and 0.6 kg/cm2. From the field test, it 
was observed that the suction rate decreased with increase in the operating pressure, when 
operated at same pressure differential, for both the equipments. The suction rate increased 
with increase in the differential pressure at different operating pressure for both the 
equipments.   
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 Title : Estimation of Design Parameters of Lift Irrigation Scheme 
Based on Contour Map of Priydarshani Watershed  

 Abstract :   
        Many parts of the India receive higher annual rainfall. Konkan region of the 

Maharashtra is one of the major parts, which receive annual rainfall about 3000-3500mm. 
The total geographical area of Konkan region is about 29.91 lakh ha, which contribute 
10% area of Maharashtra state. 
       The Konkan region is having the maximum natural resources. The climatic of this 
region is hot and humid and temperature ranges from 33 0C to 16 0C maximum and 
minimum respectively. The Konkan region is characterized by the undulating topography. 
Most of the area of Konkan region is used for horticultural production so these is need of 
applies water during non rainy days to enhance production. Due to hilly topography the 
distribution of irrigation water through canal system is observed to be economically and 
technically non viable. So also the command area is non controversies and it also adds to 
distribution problems. Under such conditions, lift irrigation project in Konkan region can 
be the better alternatives.  
      Conducting profile or L-section is a difficult task and therefore, use of contour map 
can be explored for profile survey.  
       The total geological area under Priydarshani watershed is about 38.72 ha, out which 
23 ha area was taken under cultivation. 23 ha area is being irrigated by using lift irrigation 
scheme.  
       For the determination of water requirement, the two methods such as Water 
requirement based on ETo Approach and Depletion level Approach are used form this 
study observed that discharge by Eto methods and Depletion method are 5.88 lps and 
42.31 lps of Line 1 while it is 5.43 and 28.46 lps of Line2, respectively. discharge by 
depletion method is 5.40 times and 3.92 times more than discharge by Eto method in case 
of Lone 1 and Line2, respectively. design diameter of line 1 and line 2  based on 
discharges determined on the basis of Eto method and depletion method were 110 mm and 
250 mm and 110 mm and 200 mm respectively when criteria of 10% frictional head loss 
of static head was applied. However the diameters for line 1 and line 2 were worked out to 
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be 75 mm and 180 mm and 75 mm and 160 mm, respectively where the criteria of 
economic consideration were applied. The selected design diameters is economically 
suitable for the design lift irrigation scheme, because it reduced initial capital investment 
as well as total running cost of the system. Similarly HP of Eto method and depletion 
method are 6 hp and 30 hp for line 1 and 5 hp and 20 hp for line 2 respectively which is in 
proportionate to discharges. It is revealed that Eto approach gives less discharge as 
compared to depletion level approach and therefore, this approach can be used for design 
of lift irrigation.  
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 Title : Study of Gravity Drip Irrigation System  
 Abstract :   
         Agriculture is the backbone of every developed and developing country that is mainly 

depends on the water. Irrigated agriculture is the biggest consumer of water in the world. 
In areas of dry climates, the crop irrigation requires from 50-80% of total water use. 
“Gravity drip irrigation system” (Ultra low drip irrigation) which is a relative new mode of 
irrigation is still relatively unknown. “Gravity drip irrigation system” is characterized by 
applying water  at extremely low irrigation rate. The ideal irrigation system, from the 
agriculture point of view but also from the technical and economical point of view is a 
system that is able to apply water similar to or even lower than the soil water intake 
capacity essentially of LDPE drip hoses made especially for low pressure operation. The 
field experiment entitled “To study of Gravity Drip Irrigation System” was undertaken at 
the Hi-tech park of Dr. B.S.K.K.V., Dapoli. 
        The 15m × 10m area was selected for the proposed study of gravity drip irrigation 
system at the Hi-tech Park. After selecting the site the land was prepared for installation of 
the gravity drip irrigation system. The 1 m height of stand post was kept at the corner of 
site and storage tank which was height of 1.5m and capacity of 2000lit. was placed on the 
stand post. PVC pipe of 50mm dia. was used of for the main and sub main. Main line was 
connected to the storage tank and sub main. After that the 16mm dia. of lateral was laid on 
the uniform land along the sub main. The spacing between the two laterals was 1 m and 
the 10 lateral lines were used for study. The step were conducted for the measurement of 
discharge such as, the catch can was kept below the emitters and started the system for 10 
minutes. After the 10 minutes the water which was collected in the catch can was 
measured by the measuring cylinder. The discharge was taken under the three constant 
head 2.5m, 2.0m, and 1.5m and one variable head 2.0m to 1.9m at the length of lateral 
15m, 10m and 5m for each head and emission uniformity was calculated form the 
discharge. Emission uniformity was found more than 85% for all dripper for all head, all 
length and at different head. Emitter discharge was increased with increased head.  
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 Title : Study of Microclimatic Parameters Under Controlled 
Condition 

 Abstract :   
         Microclimate plays and important role in increasing crop production. The 
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microclimatic parameters such as temperature, relative humidity, dry & wet bulb 
temperature, light intensity etc affects the growth of the plants. To maintain proper 
environmental condition inside the greenhouse for favourable growth of crop, its 
movement and assessment is necessary and hence the project work entitled, “Study of 
microclimatic parameters under controlled condition” was carried out at Hi-Tech project, 
central campus, Dr.B.S.K.K.V., Dapoli. 
        For the microclimatic parameters study the parameters were measured inside 
naturally ventilated arch type greenhouse and outside of greenhouse. The study includes 
measurement of different microclimatic parameters viz. temperature, relative humidity, 
dry & wet bulb temperature, light intensity, evaporation. The temperature and relative 
humidity were measured by digital thermo hygrometer and the light intensity was 
measured with the help of Luxmeter. The pan evaporation was also measured by USBR 
Class A Open Pan evaporimeter.  
       The Study found that maximum and minimum temperature inside greenhouse was 
recorded in between 29.130C and 27.770C respectively during the period of 16th July to 
16th August, 2010. The mean evaporation inside greenhouse was 1.52mm/day. The 
average difference of vapor pressure deficit inside and outside greenhouse was 0.2kPa. 
The light intensity inside greenhouse was found less (2726.91 lux) as compared to outside 
greenhouse (14641.28 lux).  
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 Title : Performance Evaluation of Micro Sprinklers Under 
Varying Pressure 

 Abstract :   
         Micro-irrigation system (MIS) especially ‘Micro-sprinkler irrigation’ has gained 

considerable importance in recent years in view of the need for efficient utilization of 
water resources. The efficiency of micro-sprinkler irrigation system depends directly on 
the uniformity with which water is applied throughout the system. Ideally, all emitters in 
the system should discharge equal amount of water. One major cause of flow rate 
difference between two identical emitters of the same manufacture is the manufacturing 
coefficient of variation. Emitter is one of the components used in micro sprinkler irrigation 
system and its performance will have a major impact on success of system as a whole. 
Now days various types of micro-sprinkler available in the market and have specific 
characteristics. It is therefore, necessary to test the micro-sprinkler so that the designer can 
select the micro sprinkler best suitable for a specific requirement and a system can be 
designed accordingly. Keeping this in view, the study of field experiment was carried out 
to test the commercially available micro-sprinkler for the parameters such as coefficient of 
manufacturing variation, pressure-discharge relationship, uniformity coefficient, 
distribution uniformity and distribution characteristics.  
          Two different types of micro-sprinkle viz. type A (26 lph), type B (50 lph) were 
selected for the performance test. The performance evaluation for micro-sprinklers was 
carried out for different operating pressure i.e. 1, 1.5, 2kg/cm2. The estimated value of 
uniformity coefficient was found to be in the range of 88 to 92% for type A and 82 to 91% 
for type B micro-sprinkler. The estimated value of nozzle exponent was found in 
recommended range. The type A micro-sprinklers were classified as average and the type 
B micro-sprinklers were also classified as average on the basis of coefficient of 
manufacturing variation. The uniformity coefficient, distribution uniformity, and 
distribution characteristics increases with increase in operating pressure for both the 
micro-sprinklers.  
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: Prof. R. T. Thokal 

 Title : Performance Evaluation of Status of Command Area In 
Dapoli Tahsil  

 Abstract :   
          Indian agriculture depends upon the timely monsoon and the amount of rainfall in 

the year. To overcome the uncertainty and vagaries of the monsoon, farmers in India resort 
to various methods of irrigation. The irrigated agriculture sector is facing increasing 
challenges in the face of rapid population growth, decreasing availability of land and 
competition for scarce water resources. In India total irrigated area is only one third of 
total cropping area but produces about tow-third of total agricultural production. So, to 
fulfil the future demands, it is necessary to increase the total irrigated are and also increase 
the efficiency of irrigation systems. The aim of this project is to study the present 
irrigation scheduled of the command areas in the Dapoli tahsil. The data regarding to 
different command areas from Dapoli tahsil was collected from the Department of Minor 
Irrigation Division, Dapoli. Appropriate management of land water resources in the 
command area is necessary for increasing the yield and net benefits per unit of water. 
Therefore, command area management involves the knowledge of both the total demand 
and distribution of irrigation. The water need of the crops changes according to the crops 
and its growth stages. Thus it is necessary to matches the systematic scheduling of 
irrigation water to periodic water requirement of the crops. The daily water requirement of 
crops in command area. Net irrigation depth of each crop and gross water requirement of 
command area was calculated. The water which remains in the reservoir at the end of 
month of May was determined. The total volume remaining in the reservoir at the end of 
month of May was 1563.51 TMC. So, there is scope to bring the more area under 
irrigation of different crops.  
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 Title : Study of Climate Change Trends at Dapoli and Wakawali  
 Abstract :   
        Climate change refers to a change in the state of the climate that can be identified 

(e.g., by using statistical tests) by changes in the mean and/or the variability of its 
properties, and that persists for an extended period, typically decades or longer. The 
climate change is becoming the critical issue globally. For predicting regional impact of 
climate change, Dapoli and Wakawali stations were selected. Both Dapoli and Wakawali 
stations are located in costal belt of Maharashtra State and situated in Konkan region. The 
daily data of rainfall, maximum and minimum ambient temperatures, relative humidity, 
sunshine hours, and evaporation for 25 years from 1985-2008 at Dapoli station and for 20 
years form 1990-2009 at Wakawali station were analyzed statistically for their means, 
standard error, coefficient of variability, skewness, kurtosis. The trends of change of these 
parameters over the years were analyzed by working out seven years moving average and 
forming regression equations. 
       The average annual maximum temperature for Dapoli station was found 30.830C and 
average annual minimum temperature was found 18.590C where as for Wakawali station 
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average annual maximum temperature of 32.180C and average annual minimum 
temperature of 19.840C was found. The linearly rising trend in maximum and minimum 
temperature was found for both the stations Dapoli and Wakawali. The relative humidity 
was found increasing at the rate of 0.33% per year for Dapoli station but relative humidity 
at Wakawali station showed decreasing trend at the rate of 0.08% per year. This showed 
the spatial variation in meteorological parameters. A decreasing trend in average annual 
rainfall was noticed. The rainfall was decreased at the rate of 10.88 mm per year for 
Dapoli whereas for Wakawali station it was decreased at the rate of 16.23 mm per year. 
Evaporation showed increasing trend for both Dapoli and Wakawali station. Evaporation 
was increased at the rate of 0.028 mm per day per year for Dapoli and for Wakawali it was 
increased 0.035 mm per year for Dapoli and 0.067 hours per year for Wakawali. Wind 
velocity also decreased at the rate of 0.041 km per day per year at dapoli and 0.15 km per 
day per year at Wakawali. These changes in meteorological parameters indicate that there 
is rising trend in temperature and evaporation, while on the other hand, the rainfall and 
bright sunshine hours are declining. This climate change is intensified during last half 
decade.  
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 Title : Ground water investigation using Electrical Resistively 
Meter In Dapoli Tahasil  

 Abstract :   
       The study was conducted to investigate the ground water and assess the reliability of 

resistivity meter in finding the ground water table in lateritic zone of Konkan. The data on 
survey of open well and tube well revealed that the unconfined aquifer in lateritic zone are 
form 8m to 20m. While depth of confined aquifer was observed to be from 15m to 30m. 
the sequence of strata below ground is soil-murum-soft rock-hard rcok-water bearing-hard 
rock, respectively. And the range of resistivity for top layer, murum, soft rock, hard rock  
& water bearing strata were in the range of 34.28 to 200 � -m, 22.04 to 753 � -m, 100 � -m 
to 1100 � -m, 113.6 to 2612.48 � -m, and 7.09 to 88.2 � -m, respectively. The result 
indicated that the difference in the actual depth determined by resistivity meter in the case 
of open well was in the range of 1.65m. While in the case of tube well 2.15m, respectively. 
In the case of all the observations include for the study of all bore wells have got the 
ground water with above difference and no bore well has gone dy.  
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 Title : Performance Evaluation of manually Operated Water 
Lifting Pumps 

 Abstract :   
      Indian agriculture depends upon the timely monsoon and the amount of rainfall in any 

year. To overcome the uncertainty and vagaries of the monsoon, farmers in India resort to 
various methods of irrigation. The irrigated agriculture sector is facing increasing 
challenges in the face of rapid population growth, decreasing availability of land and 
competition for scarce water resources. Small-scale farmers should be perceived as key 
players in increasing global agricultural production and achieving food security. 
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Considering the low investment cost, suitability for various field sizes, rapid return on 
investment and simple inexpensive maintenance; human operated water lifting pumps can 
play key role for irrigation to small land holdings. To select proper pump from the pumps 
available in marker and to suggest the improvement in design or actual operation, this 
research work entitled, “Performance Evaluation of Manually Operated Water Lifting 
Pumps” was carried out at Priyadarshini Watershed, Dr. B. S.K.K.V., Dapoli. 
        For the testing purpose the pumps are referred as PUMP-A, PUMP-B and PUMP-C. 
The testing procedure includes determination of different parameters viz. head, discharge, 
efficiency and heart rate. The discharge of pumps was measured by volumetric method 
and heart rate of the operator was measured with the help of polar coded heart rate 
monitor. Also from the input and output power, the efficiencies of the pumps were 
calculated.  
     The study shows that PUMP-A has high discharge ranging from 0.24 to 1.10 lps and 
efficiency upto 34.27%. But the pedding work was very heavy; also due to absence of 
delivery head, the pump has limitations in water applications. PUMP-B has total head of 
16m, having delivery head of 12m. This pump has the discharge ranging from 0.013 to 
0.703 lps and giving efficiency upt 40%. PUMP-C has discharge ranging from 0.15 to 
0.62 lps and giving the efficiency upto 55.75%. This pump gives total head of 20m. 
      According to heart rate, the PUMP-A and MP-B comes under very heavy workload 
conditions and PUMP-C comes under moderate to heavy workload conditions.  
      The study concluded that among given three manually operated pumps, PUMP-A 
gives highest discharge. as far as the total head is considered, PUMP-C gives highest total 
head. PUMP-B operates at moderate head and discharge but can be operated for short 
period as it gives excessive paining in leg muscles.  
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 Title : Performance Evaluation of Micro-Sprinklers Under 
Varying Spacings and Heights  

 Abstract :   
       Micro-irrigation system (MIS) especially ‘Micro-sprinkler irrigation’ has gained 

considerable importance in recent years in view of the need for efficient utilization of 
water resources. The efficiency of micro-sprinkler irrigation system depends directly on 
the uniformity with which water is applied throughout the system. Ideally, all micro-
sprinkler in the system should discharge equal amount of water. Micro-sprinkler is one of 
the components used in micro irrigation system and its performance will have a major 
impact on success of system as a whole. Now days various types of micro-sprinkler 
available in the market and have specific characteristics. It is therefore, necessary to test 
the micro-sprinkler so that the designer can select the micro sprinkler best suitable for a 
specific requirement and a system can be designed accordingly. Keeping this in view, the 
study of field experiment was carried out to test the commercially available micro-
sprinkler for the parameters such as uniformity coefficient, distribution uniformity and 
distribution characteristics.  
       Two deficient types of micro-sprinkler viz. type A (26 lph) type B (70 lph) were 
selected for the performance test. The performance evaluation for micro-sprinklers was 
carried out for operating pressure of 1.5 kg/cm2. The estimated value of uniformity 
coefficient was found to be in the good range of 85 to 89% for type A and 84 to 89% for 
type B micro-sprinkler. The uniformity coefficient decreases with increase in micro-
sprinkler spacing. It also increases with increases in micro-sprinkler height. As spacing 
increases from 1.5 × 1.5 m to 3 × 3 m the distribution uniformity decreases from 82 to 
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74% and 85 to 72% for type ‘A’ and type ‘B’ micro-sprinklers respectively. As height 
increases from 0.3 m to 1.0 m distribution uniformity increases for both type of micro 
sprinkler. Distribution characteristics increase with decrease in spacing and increases with 
increase in height of the micro-sprinklers.  
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 Title : Study of Coefficient of variation of Different Emitters At 
Different Pressures.  

 Abstract :   
        Drip irrigation has gained considerable importance in recent years in view of the need 

for efficient utilization of water resources. The efficiency of drip irrigation system depends 
directly on the uniformity with which water is discharged to the emission devices through 
the system. Ideally, all emitters in the system should discharge equal amount of water. One 
major cause of flow rate difference between two identical emitters of the same 
manufacture is manufacturing coefficient of variation.  
      Emitter is one of the components used in drip irrigation system and its performance 
will have a major impact on the success of the system as a whole. Nowadays various types 
of emitters are available in the market and have different specific characteristics. It is 
therefore necessary to test the emitters, so that the designer can select the emitter best 
suitable for a specific requirement and a system can be designed accordingly. Keeping this 
in view, the study of field experiment was carried out to test PC and NPC emitters, for the 
parameters such as manufacturing coefficient of discharge, emitter discharge exponent, 
emission uniformity, absolute emission uniformity which can be used for the design, 
operation and selection of the irrigation system. 
        Four different types of emitters viz PC4, PC8, NPC4, NPC8 were selected for the 
performance tests. The emitter field test consist of 10 laterals of 10 m length, each 
equipped with 6 different operating pressures beginning at 0.3 kg/cm2. The pressure 
discharge relationship was found out by the operating the system at 0.3 kg/cm2 to 2kg/cm2 
for the emitter test. Characteristic was excellent for the tested emitters on the basis of their 
manufacturing coefficient of variation. The study indicated that the operating pressure 
affects the flow rates of NPC type emitters. Also pressure and discharge are related 
linearly. It can also be attributed that 2.00 kg/cm2 pressure head is optimum for excellent 
emitter performance. The manufacturing quality of all emitters tested is found excellent. 
PC4 having least of Cv as 0.018. Average discharge of all the emitters varies from nominal 
discharge. The Flow regime is fully turbulent to mostly turbulent for NPC emitter and 
flow regime is variable flow path for PC emitters. There is very less variation in the 
observed and given discharge in case of PC emitters as compare to NPC emitters. The 
emission uniformity was found to be above 90% for all the tested emitters and it goes 
mostly above 95% for pressure range 0.8 to 2 kg/cm2. The absolute emission uniformity 
was found above 90% for all emitters. The overall quality of emitters is better for high 
nominal discharge. The parameter evaluates such as manufacturing coefficient of 
variation, coefficient of discharge, emitter discharge exponent, emission uniformity, and 
absolute emission uniformity for emitters discharge exponent, emission uniformity, and 
absolute emission uniformity for emitters used under study can be used for the design, 
operation and selection of irrigation system. Considering all parameters recommendation 
may be for tested emitters for a given range of operating pressure as 0.8 to 2 kg/cm2. 
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submitted 
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 Title : Feasibility Studies on Technical Aspects of Small 
Hydropower Station on Jog River at Mauje Dapoli  

 Abstract :   
           An attempt was made through different investigations related to head, discharge and 

related parameters of discharge to evaluate the technical feasibility of erecting for small 
hydro power station at Majue Dapoli on Jog river. The data on discharge was monitored at 
an interval of a week from August 2011 to November 2011 by using area velocity method 
while head was measured with altimeter. The head at the location under study measured 
with altimeter was to the tune of 23.50m which is sufficient for any small hydropower 
project.  
       Since the velocity both across the flow and vertically is not constant, it is necessary to 
measure the water velocity at a number of points to obtain a mean value. Velocity was 
measured with float method while discharge was measured using velocity area method 
throughout the season at an interval of the season at an interval of one week. In this 
method a stream length of 10m was laminar. The two points were fixed with the pegs and 
velocity of flow between these two points was measured by float method. i.e. time 
required for float to pass these points were recorded every time and reported in table 1, 
respectively. The theoretical power that can be generated was calculated by using the 
relation in. 
       The velocity was observed to be minimum of 0.46 m/sec on 22nd November 2011 
while maximum of 1.447 m/sec. on 30th August 2011. The studies further indicated that 
the discharge do not found to have linear relationship with velocity i.e. for higher 
velocities there were incidences of lower discharge vis a vis for lower velocity there were 
incidences of higher discharge. The minimum discharge of 0.54 m3/sec was observed to be 
on 22nd Nov. 2011 while maximum discharge of 10.088 m3/sec was observed on 30th Aug. 
2011. The critical analysis of data indicated that there was abrupt variation in discharges 
over a period of 4 moths i.e. the variation in minimum and maximum discharge was in the 
range of 18.44 fold.  
        The theoretical minimum power that could be generated was to the tune of 124.76 
KW on 22/11/11 while maximum theoretical power that could be generated was to tune of 
2301.04 KW on 30/08/2011 i.e. on the same dates when there were maximum and 
minimum discharges. The variation in maximum and minimum theoretical power was 
18.44 fold i.e. exactly same as that of discharge variation. The studies  revealed that during 
the monsoon season theoretical power generated at this location could supply non 
interrupted power supply for about minimum of 829 households and maximum of 11959 
households i.e. minimum of 3316 people and maximum of 47836 people continuously.  
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 Title : Study of Moisture Adequacy Index for Sandy Loam Soil of 
Dapoli 

 Abstract :   
        The attempt was made for estimating potential evapotraspiration, rainfall, rainy days 

and study of moisture adequacy index for agricultural drought and meteorological drought 
of Dapoli station. The annual potential evapotraspiration for Dapoli was 1344.6 mm and 
average annual rainfall was 3543mm and average annual rainy days for Dapoli was 99 
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days. 
      The trend of different meteorological parameters like rainfall, rainy days was also 
studied. The potential evapotraspiration for Dapoli station had decreasing trend while for 
rainfall and rainy days had increasing trend. Based on meteorological drought index, 4 
years found mild drought and 23 years found no drought. Based on moisture adequacy 
index, 17 years found severe drought and 10 years found moderate drought. 
      The influence of different meteorological parameters like rainfall and rainy days on 
potential evapotraspiration was also studied. From the effect of various parameters it was 
concluded potential evapotraspiration for Dapoli station was decreasing throughout the 
year due to increasing rainfall and rainy days.   
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 Title : Design and Testing of Filter for Gravity Drip Irrigation  
 Abstract :   
 The low cost and low head filter was designed in the study. The filter capacity was 

decided based on the maximum capacity required for the small fields and to facilitate the 
easy removal of filter element as well as cleaning of the membrane. The outer case of the 
filter was 140mm in diameter and 500 mm in height. The filter element was of 50mm 
diameter and 450mm in length. The inlet and outlet of filter was 50mm to facilitate proper 
connection. The performance of different locally available membranes for filtration (geo-
membrane, coconut coir, cotton cloth and nylon mesh) was tested for different turbidity 
levels of water (1050, 1090 and 1220ppm) and operating pressures (2, 4 and 6m). The 
major aim of the study was to reduce cost of filter unit being used for gravity drip 
irrigation system.  

The study resulted in the following conclusions 
1. Head loss increased with increase in operating pressure for the same turbidity 

level. Similarly for the same operating head the head loss increased with increase 
in turbidity level. The same trends were observed for tested filter membranes. The 
maximum head loss was observed for coconut coir and minimum was observed 
nylon mesh membrane. 

2. The reduction in flow rate across the filter was found to be more in case of the 
coconut coir for most of the operating heads under study 

3. The filtration efficiency of the geo-membrane with double wrapping was found 
highest among all the combinations of filtration membranes and wrappings. This 
was highest for all turbidity of water, however, the sudden reduction of flow rate 
was observed in this case. 

4. The filtration efficiency of the geo-membrane with single wrapping was found best 
as far as the filtration efficiency, reduction in flow rate and pressure drop across 
filter and the cost of filter. 
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 Abstract :   
 Micro-irrigation system (MIS) especially ‘Mini-sprinkler irrigation’ has gained 

considerable importance in recent years in view of the need for efficient utilization of 
water resources. The efficiency of mini-sprinkler irrigation system depends directly on the 
uniformity with which water is applied throughout the system. Ideally, all mini-sprinkler 
in the system should discharge equal amount of water.  Mini-sprinkler is one of the 
components used in micro irrigation system and its performance will have a major impact 
on success of system as a whole. Now days various types of mini-sprinkler available in the 
market and have specific characteristics. It is therefore, necessary to test the mini-sprinkler 
so that the designer can select the mini-sprinkler best suitable for a specific requirement 
and a system can be designed accordingly. Keeping this in view, the study of field 
experiment was carried out to test the commercially available mini-sprinkler for the 
parameters such as uniformity coefficient, distribution uniformity and distribution 
characteristics. 

Mini-sprinklers of Rain port were selected for the performance test. The 
performance evaluation for mini-sprinklers was carried out for height of 1m. The 
estimated value of uniformity coefficient was found to be in the good range of 76 to 
91percent for mini-sprinkler. The uniformity coefficient decreases with increase in mini-
sprinkler spacing and increases with increases in mini-sprinkler pressure. As spacing 
increases from 3m x 3 m to 7m x 7 m the distribution uniformity decreases from 89 to 
81% for mini-sprinklers, respectively. As pressure increases from 1.5kg/cm2 to 2.0kg/cm2 
distribution uniformity increases for mini-sprinklers. Similarly, distribution characteristics 
increase with decrease in spacing and increases with increase in pressure of the mini-
sprinklers. The distribution characteristic was found to be in the good range 43.61 to 55 
percent for mini-sprinkler. 
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 Title :  Hydraulic Study of Gravity Drip Irrigation System by 
Using 12 Polytube  

 Abstract :  
 

      Agriculture is the backbone of India. As we know water demand is increasing day by 
day. The sufficient water requirement is necessary for agriculture sector for better 
production.  The climate of this region is hot and humid and temperature ranges from 33º 
and 16º maximum and minimum respectively. The Konkan region is characterized by the 
undulating topography. Most of the area of Konkan region is used for horticultural 
production so there is need of applied water during non rainy days to enhance production. 
Because of topography of Konkan region which is use for the creating gravity pressure for 
drip system. Also in this region having a small land holding of the farmer. In this way the 
gravity drip irrigation play important role in hilly region like Konkan. 
       The 8m×30m area was selected for the proposed study of gravity drip irrigation 
system by using 12mm polytube at the research farm of CAET Dapoli. After selecting the 
site the land was prepared for installation of the system. The 1m height of stand post was 
kept at the corner of field and storage tank which was height 1.5m and capacity of tank 
2000lit.was placed on the stand.PVC pipe of 50mm dia. was used for the main and sub 
main. The main line is connected to the storage tank and sub main. After that the 12mm 
lateral was laid on the uniform land along the sub main. The spacing between the two 
laterals 0.7m and 8 laterals lines was used for study. The 4 lph capacity of emitters was 
placed on the laterals with spacing 0.3m, 0.6m and1m alternately. The step were 
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conducted for measurement of discharge such as, the catch can was kept below the 
emitters and started the system for 10 minutes. After that the 10 minutes the water which 
was collected in the catch can was measured by measuring cylinder. The discharge was 
taken under three constant head 1m, 1.5m and 2m at length of the laterals 10m, 15m and 
30m for each head and emission uniformity was calculated from discharge. Emission 
uniformity was found more than 90% for all dripper for all head, all length and at different  
head, all length at different head. Emitter discharge was increased with increased head. 
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 Title : Determination Of Reference Evapotranspiration of Harnai 
and Wakawali Station Using FAO-56 Penman-monteith 
Model   

 Abstract :   
             The attempt was made on Harnai and Wakawali station for estimating reference 

evapotranspiration and study of trends of different meteorological parameters. For study 
purpose two stations in different locations was selected i.e. one is Harnai lies in costal belt 
and other is Wakawali which is in interior region. The Harnai station lies at 17°49’N 
latitude and 73°09’E longitude with altitude of 240 m. The Wakawali station is situated at 
17°47’N latitude and 73°29’E longitude with altitude of 20.12 m. The annual  
reference evapotranspiration for Harnai station was 1137.77 mm and for Wakawali 
1362.54 mm.  
           The trend of different meteorological parameters was also studied. The reference 
evapotranspiration for Harnai station had nearly constant trend while for Wakawali station 
had decreasing trend for annual and seasonal by -12.22 mm. For Harnai and Wakawali 
station average annual mean temperature had increasing trend was by 0.008°C and 
0.044°C respectively. For Harnai station mean relative humidity was decreasing at the rate 
of -0.07% per annum and for wakawali station was decreasing at the rate of -0.033% per 
annum. Average annual wind speed for Harnai station was decreasing by -0.029 km/hr and 
for Wakawali station was also decreasing by of -0.15 km/hr. The decreasing trend of 
rainfall was observed for Harnai and Wakawali station at the rate of -57.70 and -16.02 mm 
per annum.  
           The influence of different meteorological parameters on reference 
evapotranspiration was also studied. From the effect of various parameters it was 
concluded that reference evapotranspiration for Harnai station was nearly constant 
throughout the year and for Wakawali station had the decreasing trend due to high wind 
speed and high relative humidity gradient. 
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 Title : Estimation of Design Parameters for Design of Drainage 
System in Mangaon Branch Canal of Kal Command Area  

 Abstract :   
      The studies were conducted to find out different drainage design parameters for Repoli 

Minor of Mangaon Branch Canal of kal Irrigation Project which is located in Raigad 
district of Konkan region of Maharashtra. Some parameters were determined by actual 
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field tests while some parameters were estimated based on data. The parameters 
determined were bulk density, saturated capacity, field capacity, hydraulic conductivity 
etc. The parameters estimated were recharge, Hooghoudt’s equivalent depth, spacing of 
drain, diameter of drain, depth of drain below ground level etc.  
    On the basis above parameters and using Hooghoudt’s steady state approach, the 
subsurface drainage system was designed. The spacing of drain keeping operating head 
constant equal to 1 m were 5.24m and 6.44m, for recharge based on rainfall and irrigation 
depth, respectively. While diameter of lateral drains were 63mm and 50mm and diameters 
of collector drain were 560 mm and 450 mm by rainfall based recharge and irrigation 
depth based recharge, respectively. 
      The root zone depth for vegetable crop was taken as 1.1m applicable for clay soils 
(Ref. FAO Manual no. 38). Therefore taking into account operating head and root zone 
depth, the designed depth of drain below the ground level was 2.10m. 
      The results indicated that Hooghoudt’s approach resulted into very closed spaced drain 
spacing and therefore, before going to field, it’s economic evaluation is felt to be done. Or 
else drainage system may be designed by other approach and designed parameters be 
compared.  

36. Name of the candidate: : Ms.  P. A. Lad 
 Degree for which the 

thesis/project report 
submitted 

: B. Tech. (Agril. Engg.) 

 Year of submission : 2013 
 Name of the Guide/Co 

guide 
: Er. S. T. Patil 

 Title : Design of siphon system   
 Abstract :   
             The siphon has been known since early times as a simple and effective device for 

transferring liquid from a higher to a lower level and is still widely used.Flow rate is 
dependent on the height difference between the inflow and outflow of a siphon .The 
greater the difference in height, greater the difference in pressure and thereforeflowcannot 
be dependent on atmospheric pressure as the air pressure at the surface of the reservoir and 
outflow is effectively constant throughout the experiment.A key aspect of the siphon is 
that the outflow of the siphon tube must be lower than the inflow.�
� The result shows that,the pressure at the outflow of the siphon is greater than at the 
inflow. Atmospheric does have some influence on the operation of a siphon in that it 
compresses the water in the pipe increasingthe maximum operating height of a siphon. 
 The experiment is conducted on pipe of outer diameterof 32mm and 63mm .The 
height increases from crest level discharge decreases for both siphon 32mm and 63mm 
outer diameter . The height ,water stop coming through for 32mm outer diameter siphon is 
2.75m and  the water at this height is not come through siphon and for 63mm outer 
diameter siphon the height is 2.95m. 
 The study shows that, the siphon works on height differences between higher level 
elevation and lower level elevation. It does not work if the water level and lower elevation 
is at same difference. If we increasing height above the crest, velocity decreases for both 
siphon. 
 The study shows that maximum discharge of 32mm and 63mm siphon is 
0.00074m³/s and 0.0042m³/s and minimum 0.00015m³/s and 0.00029m³/s respectively. 
The maximum discharge in 32mm siphon occurred at 0.55 m while minimum discharge 
was at 2.65m .For 63mm siphon, maximum discharge was at 0.55 m and minimum is at 
2.85m.At highest point 2.75 m from crest for 32 mm outer diameter siphon pipe the 
pressure is -2.75 m of water. At highest point 2.95 m from crest for 63 outer mm diameter 
siphon pipe the pressure is -2.95 m of water.  
 Working of siphon is does not depend upon the length but depends upon water 
level in pond or reservoir. For working of siphon height difference and water level And the 
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friction factor is calculated by using the applying the Bernoulli equation at higher and 
lower point And also pressure at height point is calculated by using Bernoulliequation 
between water level and crest point. 
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 Title : Estimation of actual and saturation vapour pressure for 
Konkan region 

 Abstract :   
             Vapour pressure deficit (VPD) is the difference between the saturation vapour 

pressure and actual vapour pressure. VPD affects evapotranspiration, water use efficiency 
and radiation use efficiency of crops. In the present study, the different methods of 
saturation vapour pressure, actual vapour pressure and vapour pressure deficit for Konkan 
region were estimated and compared with the method given by Allen et al (1998). The 
different saturation vapour pressure, actual vapour pressure and vapour pressure deficit 
methods examined to suggest the suitable method for the region. The three stations viz. 
Dapoli, Harnai, Wakawali were selected for the study.  
  The analysis showed that for Dapoli, Harnai and Wakawali stations the daily 
saturation vapour pressure by the method recommended by Allen et al (1998) ranges from 
1.80-4.97 kPa, 2.32-5.35 kPa, and 2.05-5.84 kPa respectively. The daily actual vapour 
pressure by the method recommended by Allen et al (1998) for Dapoli, Harnai and 
Wakawali stations ranges from 0.71-4.02 kPa, 0.94-4.52 kPa and 0.50-3.95 kPa 
respectively. The daily vapour pressure deficit by the method recommended by Allen et al 
(1998)  for the same stations ranges from 0.02-3.83 kPa, 0.02-3.09 kPa and respectively. 
   For Dapoli, Harnai and Wakawali stations, es4 method was suitable with 
RMSE and index of aggrement values of 0.27 and 0.91; 0.063 and 0.995; 0.30 and 0.91 
respectively. 

  For Dapoli station, ea7-2 method found best with RMSE 0.11673 and MBE 0.024 
and VPD1-7-2 found best with RMSE 0.116 and MBE -0.024. 

   For Harnai station, ea4 method found best with RMSE 0.05716; MBE 0.03718 and 
VPD1-4 and VPD2-6 found best with RMSE 0.057; I.A.0.999 and MBE 0.016 respectively. 

 For Wakawali station, ea5 and ea7-2 methods found best with MBE 0.03952; RMSE 
0.16 and I.A. 0.995 respectively. VPD1-7-2 and VPD4-3 found suitable with RMSE 0.16; 
I.A.0.998 and MBE -0.035 respectively found to be best suited for Wakawali station. 

   From the above results, the study concluded that saturation vapour pressure (es4) 
method was best suited for all the stations. The actual vapour pressure method estimated 
by using dew point temperature was performed well. The vapour pressure deficit method 
calculated from saturation vapour pressure estimated by averaging es at maximum and 
minimum temperature and from actual vapour pressure estimated by using dew point 
temperature was performed best for the Konkan region. 
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 Abstract :   
 `       Wastewater use in agriculture is a growing practice worldwide. Drivers include 

increasing water stress, in part due to climate change; increasing urbanization and growing 
wastewater flows; and more urban households engaged in agricultural activities. The 
problem with this trend is that in low-income countries, but also in many middle-income 
countries, it either involves the direct use of untreated wastewater or the indirect use of 
polluted waters form rivers that receive untreated urban discharges. This poses substantial 
risks, in particular microbial risks to public health. 
          This project aims to highlight the growing importance of improving wastewater use 
in agriculture across the spectrum from College of Agricultural Engineering and 
Technology, 
        Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli. Beyond regulatory 
aspects, the paper also discusses other aspects that are important for achieving a more 
integrated approach to agricultural wastewater use, including institutional/planning, 
technological, economic/ financial and social issues. Finally, the project provides 
recommendations for moving the wastewater irrigation agenda forward. 
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 Title : Study of crop coefficient for various crops of the Konkan 
region 

 Abstract :   
  The crop water requirement is mainly depends upon the evapotranspiration and crop 

characteristics. The crop characteristics like type of the crop, variety of crop, duration of 
crop, stages of crop and location influences the crop coefficient. The crop characteristics 
in terms of crop coefficient, helps to determine the water requirement of the crop 
according to their growth stages. Crop coefficient differs from place to place and based on 
climatic conditions.  The calibration of standard crop coefficient to the local climatic 
conditions can help for accurate water requirement estimation. Therefore the present study 
had been taken. For study purpose Dapoli station was selected as the representative of 
humid region. The study area lies between 15o 6’ N to 200 22’N Latitude and 72039’E to 
730 48’ E Longitudes with altitude of 250 m above mean sea level. 
 The crop information such as growth stages, duration of crop, height of crop 
etc. was collected from literatures. The twenty eight years meteorological data was 
collected and analysed for the development of improved crop coefficient. For the 
development of improved crop coefficient, procedure suggested by Doorenbos and Pruitt 
(1977), Allen et al. (1998) was adopted. The estimation of daily crop coefficient values the 
2nd degree polynomial equation was developed. 
 Based on the results it was observed that for vegetable crops the variation in 
the Kc table and Kc improved and was ranged from 3.10% to 17.95%. For fruit crops the 
variation in the Kc table and Kc improved was ranged from 6.00% to 33.33 %. Similarly for 
spices crops the variation in the Kc table and Kc improved was ranged from 5.35% to 15.34 %. 
The other crops like rice, cowpea, groundnut, mustard the variation in percent mean error 
was 45.14% to 2.65% during late season stage. The improved crop coefficient developed 
for different crops under Dapoli conditions can be used for the predicting crop water 
requirement under humid condition according to different stages of the crop. Similarly for 
predicting the daily crop coefficients the improved crop coefficient curve developed for 
different crops and developed polynomial equation can be used for Dapoli station. 
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 Title : Design of subsurface drainage system in command area of 
outlet No – 5 (L) on Goregaon branch of KAL irrigation 
project 

 Abstract :  �

        The studies were conducted to find out different drainage design parameters for 
Goregaon Branch of kal project which is located in Raigad district of konkan region of 
Maharashtra. Some parameters were determined by actual field test while some parameter 
were estimated based on data. The parameter determine were bulk density, saturated 
capacity, field capacity, hydraulic conductivity etc. The parameter estimated were 
recharge ,Hooghout’s equivalent depth, spacing of drain, diameter of drain below ground 
level etc. 
        On the basis of above parameter and using Hooghoudt’s steady state approach ,the 
subsurface drainage system drainage system was designed. The spacing of drain keeping 
operating head constant equal to 1m were 31m based on recharge estimated by Netharland 
and Hargreave’s combination, for recharge was calculated by Netherland and USDA 
formula. While diameter of lateral drain were 47mm by Netherland- Hargreave’s 
combination and diameter of collector drain were 75mm by Netherland- Hargreave’s 
         The root zone depth for vegetable crop was taken as1.1 m applicable for clay soil 
(Ref:FAO Manual no.38). Therefore taking into account operating head and root zone 
depth ,the designed depth of drain below the ground level was 2.10m 
         The result indicated that Hooghoudt’s approach resulted into very closed spaced 
drain spacing and therefore, before, going to field. it’s economic evaluation is felt to be 
done.  Also estimate the cost of subsurface drainage system.������������
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 Title : Determination of reference evapotranspiration for konkan region 
by using fao-56 penman-monteith model 

 Abstract :   

       The attempt was made on Dapoli, Palghar and Wakawali station for estimating 
reference evapotranspiration and study of trends of different meteorological parameters. 
For study purpose various stations in different locations were selected. The Dapoli station 
lies at 1745’N latitude and 7309’E longitude with altitude of 250 m. The Palghar station 
lies at 1940’60 N latitude and 7245’E longitude with altitude of 6 m. The Wakawali 
station is situated at 1747’N latitude and 7323’E longitude with altitude of 242 m. The 
annual reference evapotranspiration for Dapoli, Palghar and Wakawali were 1322.14 mm, 
1009.59 mm and 1316.31mm, respectively. The trends of different meteorological 
parameters were also studied. The reference evapotranspiration for Dapoli, Palghar and 
Wakawali had decreasing trend for annual. For Dapoli, Palghar and Wakawali station 
average annual mean temperature had increasing trend and decreasing trend for mean 
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annual relative humidity. Mean annual wind speed for Dapoli and Palghar was increasing 
and for Wakawali decreasing. The decreasing trend of annual rainfall was for Dapoli, 
Palghar and Wakawali station. The influence of different meteorological parameters on 
reference evapotranspiration was also studied. From the effect of various parameters it was 
concluded that reference evapotranspiration was varying for all stations throughout the 
year. 
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 Title : “Determination of surface drainage coefficient for Thane, 
Palghar and Raigad district.” 

 Abstract :   

          The drainage coefficient for nineteen stations viz. Alibag, Pen, Panvel, Uran, Karjat, 
Mangaon, Sudhagad, Roha, Mahad, Mhasala in Raigad district, Kalyan, Ulhasnagar,  
Shahapur, Talasari in Thane district and Murbad, Wada, Dahanu, Javahar, Mokhada in 
Palghar district was estimated. The daily rainfall data of 33 years (1981-2013) were 
collected from Indian Metrologic Department (IMD), Pune for this study. The maximum 
rainfall of one day per year was observed from daily rainfall. Similarly, the maximum 
rainfalls of two, three, four and five consecutive days were observed and data was used for 
both observed (O) and expected (E) values. The depth-duration-frequency analysis of one 
to five consecutive days maximum rainfall of 33 years worked out by Weibull’s formula. 
The expected values of maximum rainfall were found out by eight well known probability 
distributions. The best probability function was determined by comparing chi-square 
values. The drainage coefficient were estimated for 2, 5 and 10 years recurrence interval 
(R.I.) by subtracting the basic infiltration rate from estimated consecutive days rainfall 
obtained from the best fit probability distribution. The drainage coefficient for different 
R.I. were estimated by considering the fact the soils are saturated and evapotranspiration, 
surface retention and raindrop interception are negligible as far as land drainage is 
considered.  
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 Title : Impact analysis of panchnadi irrigation project in Dapoli 
tehsil 

 Abstract :   

          The total number of irrigation projects in Maharashtra are 389 out of which 98 are 
still to complete. The minor irrigation projects are 2726. As only 17% area is under 
irrigation, to meet the demand of growing population, it is very important to increase this 
percentage. As Dapoli receives more than 3500 mm rainfall, still area under irrigation is 
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very low. So it is very essential to construct new irrigation project to store the water that 
can be utilized throughout the year. As number of irrigation project as already constructed, 
but it very essential to assess the benefits of these projects whether water reach to the root 
zone with minimum loss. In Dapoli tehsil, important irrigation projects is Panchnadi which 
is located at Panchnadi village having area under irrigation is 91 ha and storage capacity is 
1.461Mm³.  
            Appropriate management of land water resources in the command area is necessary 
for increasing the yield and net benefits per unit of water. Therefore command area 
management involves the knowledge of both the total demand and distribution of demand 
for irrigation. The water need of the crops changes according to the crops and its growth 
stages. Thus it is necessary to matches the systematic scheduling of irrigation water to 
periodic water requirement of the crops. 
           The data regarding to Panchnadi command areas of Dapoli tehsil was collected 
from the Office of the Deputy Engineer, Department of Irrigation, Dapoli. This comprises 
the location, description of command, catchment area in the reservoir, gross command 
area, Irrigable command area, cropped area, water delivery data. The actual survey of 
farmers who were utilizing this water in the command area has taken and the conclusions 
are reported. 
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 Title : Performance evaluation of pressurized irrigation system for 
nurseries located in Dapoli. 

 Abstract :   
 Nursery is the place where all kinds of plants like trees, shrubs, climbers etc. are 

grown and kept for transporting or using them as stock plants for budding, grafting and 
other methods of propagation or for sale. Container seedling production systems for 
nurseries are challenged by the need for judicious water consumption. An ideal irrigation 
system should minimizes the losses and apply the water uniformly. 

Micro-irrigation system (MIS) has gained considerable importance in recent years 
in view of the need for efficient utilization of water resources. The efficiency of irrigation 
system depends directly on the uniformity with which water is applied throughout the 
system. Micro jet sprinkler and perforated PVC pipe are used in micro irrigation system 
and its performance will have a major impact on success of system as a whole. Now days 
various types of micro- irrigation components available in market and have specific 
characteristics. It is therefore necessary to test the irrigation components like micro jet, 
dripper, sprinkler etc. so that the designer can select the components best suitable for a 
specific requirements and a system can be designed accordingly keeping this in view, the 
study of field experiment was carried out to test the commercially available micro jet and 
PVC pipe for the parameters such as uniformity coefficient, distribution and distribution 
characteristics. 

Micro jet of Jain and perforated PVC pipe were selected for performance test. The 
estimated value of uniformity coefficient was found in the range 65 to 73 % for micro jet 
and 38 to 72 % for perforated PVC pipe. The uniformity coefficient increases with 
increase in pressure. As pressure increases from 1 to 1.5 kg/cm2 distribution uniformity 
decreased for perforated PVC pipe and as pressure increase from 1.5 to 2 kg/cm2 for micro 
jet distribution uniformity increased. The distribution characteristic for micro jet was 
found in the range 40 to 62% and for Perforated PVC pipe 33 to 50%. 
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 Title : Determination of optimum operating head of domestic waste 
water filter 

 Abstract :   
 Water is important resources of a living object. The quantity and quality of water 

supply pose a serious problem today in many regions. The deterioration of water quality 
due to urbanization, land cover changes and contamination are also increasing water 
scarcity. Waste water is a rich source of plant nutrients. Impact of waste water irrigation 
on yield varies from crop to crop. (Hussain et al.2002). 

Improving water quality and mitigating water scarcity are closely linked to grey 
water management. Reuse of treated grey water, generated by bath, laundry and kitchen 
amounting two thirds of the total domestic waste water produced, could have the limited 
sources of fresh water. Even if reuse of grey water is not considered a priority (for reasons 
of abundance of fresh water resources or cultural barriers), appropriate grey water 
treatment prior to its discharge could significantly reduce water pollution. 

The present investigation was carried out on the grey water of Jayaprabha girl’s 
hostel of DBSKKV, Dapoli. The capacity of Jayaprabha girl’s hostel is 350 girl’s in 150 
rooms in two wings. The average daily consumption of water is around 10,000 liter per 
day for each wing. The elevation difference from Jayaprabha hostel and natural drain is 
1.5m and length of pipe drain is 110 m, respectively. The present investigation was 
undertaken with view to study chemical parameters (pH, EC, TDS) of domestic grey water 
to obtain optimum head & percent reduction in flow rate. The treated water can be used 
for irrigating horticultural crops as well as gardens. The grey water generated from 
bathrooms, basins and kitchen of the Jayaprabha hostel were analyzed at different 
operating head during July to November, 2015. 

The permissible value of pH, EC, TDS obtained from small scale filtration unit at 
1m operating head because at 1.5, 2, 2.5 & 3m EC & TDS is higher  as compared to 1m  
therefore  this water is more harmful for irrigating crops. Hence from experiment  1m is 
selected as optimum head. 

For treated grey water, maximum flow rate is 22.34 lph and minimum flow rate is 
16 lph. There is no significant difference in pH and temperature values but values of EC 
and TDS are increases with time. The above data is insufficient for determination of 
percent reduction in flow rate, therefore more data is required. Hence experiment should 
be conducted for longer duration. 
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 Title : Performance evaluation of raingun having 20 – 40 metre 
radius of coverage 

 Abstract :   

 The experiment was carried out at irrigation farm, Department of Irrigation and 
Drainage Engineering, College of Agriculture Engineering and Technology, Dapoli. The 
high range raingun having radius of throw up to 30 m was used for study. The uniformity 
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coefficient, distribution uniformity and distribution characteristics were found out by 
experimentation. The most desirable pressure, riser height, and position of jet breaker were 
decided through various experimentation. The raingun was operated at various pressures 
viz. 2, 3, 4 kg/cm2 , at riser height of 1.5, 2, 2.5 m from ground along with three positions 
of jet breaker viz. bottom , middle, and top. The results shows that the discharge of 
raingun varies as 0.93-1.41 lps at 2, 3, 4 kg/cm2 pressure respectively. The uniformity 
coefficient and distribution uniformity was higher i.e.  76 % and 54.44 % at 4 kg/cm2 
pressure at riser height of 2 m along with bottom position of jet breaker .The optimum 
radius of coverage is at 4 kg/cm2 pressure and riser height of 2 m and jet breaker position 
was at bottom. 
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 Title : Response of Cucumber Crop (Cucumis sativus) to Drip 
Irrigation System Under Various Mulchers  

 Abstract :   
      Cucumber is an important cucurbitaceous crop, which plays an important role in our 

diet due to its high nutritive value. In Maharashtra the area and productivity of cucumber 
is very low, hence to maximize the production per unit of water use, adequate and timely 
supply of water is crucial one which is possible by hi-tech irrigation system like drip 
irrigation. Therefore, the present investigation entitled, “Response of Cucumber (Cucumis 
Sativus) Crop to Drip Irrigation System Under Various Mulches” was under taken at the 
farm of Department of Agronomy, Dr. B.S.K.K.V., Dapoli during January 2006 to March 
2006. 
      The present study was aimed with specific objectives to work out the water 
requirement, water use efficiency and cost economics as influenced by basin and drip 
irrigation methods. The different irrigation level treatments were laid out under the various 
mulch treatments. The experiment was laid out in split-plot design with three irrigation 
levels and one control-treatment as sub plot treatment and four-mulch treatment as main 
plot treatment. There were sixteen treatment combinations in each treatment plot with five 
replications. The average emitter discharge was found as 4.12 lph and average emission 
uniformity as 96.26 per cent, which is clearly indicative that it is in acceptable zone.  
      The source of water was ‘normal’ in nature as pH of water is 7.5 (i.e.<7.8). Also the 
quality of irrigation water was ‘low in salinity’ as EC is 0.088 dS/m (i.e. <0.25), which 
was safe for irrigation. The textural class of soil was sandy clay loam (sand, silt and clay 
49.82, 29.56 and 25.62 per cent, respectively). The bulk density, field capacity, permanent 
wilting point, basic infiltration rate were observed as 1.46 g/cm3, 26.0 per cent, 14.0 per 
cent, 5.6 cm/hr, respectively. The pH and EC of soil was 6.55 and 0.49 respectively, which 
was within optimum requirement for cucumber so it does not require any type of soil 
amendment. The two set of crop evapo-transpiration estimated by Penman Monteith and 
pan evaporation was compared and showed linear relationship (i.e. R2 = 0.95). 
      The total depth of water applied in different treatment ranged from 177.09mm to 400.0 
mm with water saving of 41.46 to 7.73 per cent ET by drip irrigation was 234.18 mm 
while under control irrigation it was 400.0 mm indicating saving of irrigation water up to 
41.46 per cent over control. The higher soil temperature difference (3.7 to 4.80C) between 
straw and without mulch treatment but less difference was found (0.1 to 4.40C) between 
straw and without mulch at 8.30 am, while the higher soil temperature difference (8.7 to 
3.20C) was found with transparent mulch and without much but least difference (0 to 
0.10C) between straw and without mulch at 2.20 p.m. 
       The treatment with irrigation level IL4 (100 per cent ET by drip irrigation) reported 
superior results as compared to other treatments for vegetative growth, yield contributing 
parameter and yield. There was 23.67 per cent increase in yields and 41.46 per cent water 
saving in irrigation level over control method. The treatment MT2 (transparent much) 
recorded superior results as compared to without much under vegetative growth, yield 
contributing parameters and yield due to crating the favorable soil temperature for root 
behavior. There was 55.62 per cent increase in yield over without mulch treatment. Under 
the treatment combination IL4MT2 (transparent mulch + 100 per cent ET) reported 
superior results over other treatment combinations for vegetative growth, yield 
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contributing parameters and yield. This is due to combined effect of favorable moisture 
content and soil temperature attained near to root zone of crop under mulch.  
       The maximum WUE (13.50 q/ha-cm) was observed in treatment IL2 (50 per cent ET) 
and minimum (5.19 q/ha-cm) in treatment IL2 (control). Within the same quantity of 
water, about 41.46 per cent additional area in treatment IL4 (100 per cent ET) could have 
been brought under irrigation. 
      The maximum B:C ratio, cost of production, gross monetary returns and net benefit 
was observed in treatment combination MT2IL 4 (transparent mulch + 100 per cent ET) as 
1.90, 92.046 Rs/ha, 1,80,750 Rs/ha and 85,704 Rs/ha, respectively. Whereas the minimum 
B:C ration was found in treatment combination MT2IL2 (black mulch + 50 per cent ET) as 
1.12, cost of production and gross monetary returns in MT1IL2 (without mulch + 50 per 
cent ET) as 53,007 Rs/ha, 64,300 Rs/ha, respectively and minimum net benefit in MT2IL2 
(transparent mulch + 50 per cent ET) as 9,854 Rs/ha.   
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 Title : Effect of Different Irrigation and Fertilizer Levels on 
Growth and Yield of Watermelon (Citrullus Lanatus) 
Coupled With Different Mulchers in Konkan Region   

 Abstract :   
        Watermelon, one of the important vegetable crop is grown during summer season. In 

view of this thesis, the present investigation entitled, “Effect of Different Irrigation and 
Fertilizer levels on Growth and Yield of Watermelon (Citrullus Lanatus) Coupled With 
Different Mulches in Konkan Region” was carried out at Instructional farm of department 
of IDE, Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, during 21st November 
2007 to 26th March 2008. 
      The present study was aimed with specific objectives to determine optimum level of 
irrigation and fertilizer application, to compare the yield, water use efficiency and fertilizer 
use efficiency of watermelon as influenced by black and white mulch. The experiment was 
laid out with eighteen treatment combinations and control. There levels of irrigation viz. I1 
(0.2 PE), I2 (0.4 PE), I3 (0.6 PE) and three levels of fertilizer viz. F1 (80% of RD), F2 
(100% of RD), F3 (120% of RD). The split plot design was used. The treatments were 
replicated two times. For control treatment irrigation was applied with 1.0 PE and with 
recommended dose of fertilizer i.e. 100% RD. 
    The soil type of experimental area was sandy clay loam with field capacity, permanent 
wilting point, bulk density and infiltration rate viz. 25 percent, 13.5 percent, 1.65 f/c,3 and 
6 cm/hr respectively.  
      The total depth of water applied in irrigation levels I1, i2, I3 and control were 12.62 cm, 
37.87 cm and 63.12 cm which saves 80.00%, 60.00 % and 40.00% water saving over the 
control treatment.  
     The maximum water use efficient (32.15 q/ha-cm) is reported in irrigation level I1(2.0 
PE) and the minimum water use efficiency was 14.02 q/ha-cm in treatment I3(0.6 PE). The 
water use efficiency for control treatment was 3.86 q/ha-cm. The maximum fertilizer use 
efficiency 225.33 was recorded in fertilizer level F1 (80% of RD) and minimum fertilizer 
use efficiency 159.87 was obtained in fertilizer level F3 (120% of RD). 
        The biometric parameters like vine girth, length of vine, number of branches and 
number of leaves and yield contributing parameters like number of fruits per plant, 
average diameter of fruit, average length of fruit, average weight of fruit and average 
specific gravity of fruit shows well response to the various irrigation and fertilizers levels 
coupled with mulches individually and in combination. 
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       The maximum average yield was attained in irrigation level I3(0.6 PE) 53.09 tone/ha. 
The minimum average yield of 40.57 tone/ha was recorded for the irrigation level I1  
(0.2PE). The maximum average yield was recorded in fertilizer level F3 (120% of RD) 
47.96 tone/ha The minimum average yield 45.06 tone/ha was recorded in F1 (80% of RD).  
      In the control treatment yield of watermelon was 24.38 tone/ha. The yield in control 
treatment is less due to lack of favorable climatic conditions, irrigation management and 
mass application of fertilizer.   
      The maximum benefit cost ratio of 3.36 was observed in treatment BMI3F1. The 
maximum B:C ratio in BMI3F1 was due to saving in fertilizer, the high valued commodity 
than the other treatments. The minimum B:C ratio was observed in control treatment 
(1.87) which is due to fewer yields in control treatment. The maximum net income of Rs. 
237424.43 per hectare was recorded in treatment BMI3F2 which is Rs. 188813/ha higher 
than BMI3F1. The minimum net income of Rs. 85771.56 per ha was observed in treatment 
BMI1F1. In control treatment the net income of Rs. 67927.19 per hectare was observed 
which is less than all other treatments.  
        Thus for getting maximum production of watermelon in summer the application of 
irrigation at irrigation level I3 (0.6 PE) and fertilizer application at fertilizer level F2 
(100%RD) with black mulching cover is found beneficial.  
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 Title : Studies on Quality Parameters of Waste Water Used For 
irrigation And Its Impact on Soil Health and Agricultural 
Produce In Konkan Region 

 Abstract :   
      Water, is an important resource for successful crop production and is scarce in semiarid 

and arid regions of the world. This necessitates exploitation of various sources of irrigation 
water. Irrigation with poor quality water modifies the soil behaviors mainly by changing 
the ions associated with the exchange complex. About 33 per cent of the total cultivated 
land of India is under irrigation. This area mainly depends on natural rainfall and other 
sources of water. About 16.2 per cent of the total cultivable land of Maharashtra is under 
irrigation. The quality of irrigation water is an important consideration is any appraisal of 
salinity and alkali conditions in an irrigated area. Therefore, assessment of the quality of 
irrigation water is necessary for judicious use of irrigation water. 
      The total waste water generated in India from 23 class one cities is about 16662.5 Mld. 
Maharashtra alone contributes about 23 per cent of the total. It has been found that the use 
of municipal waste water for irrigation purpose leads to rise in pH and EC, organic carbon 
and total N. P, K were observed to be high. Thus, waste water has agronomic value and 
potential to improve the soil fertility if properly treated and applied.  
    Therefore, and investigation entitled “Studies on quality parameters of waste water for 
irrigation and its impact on soil health and agriculture produce in Konkan region” was 
carried out during the year 2009-10. Most of the waste water of Rasayani industrial area is 
being discharged in the Patalganga River through different drains. Waste water samples 
from the 10 observation points in the drain contributed to Patalganga river were collected 
six times for quality appraisal. To study the effect of waste water used for irrigation on 
crop produce, the field experiment was conducted in which spinach crop (Spinacea 
olericea) was grown in the field. The spinach was irrigated with waste water as well as 
well water. The samples of spinach crop were taken and analyzed to study the effect of 
waste water for irrigation. The waste water samples from different drainage outlets and 
soil samples from experimental field were collected and analyzed to study the effect of 
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waste water for irrigation. 
      The waste water and soil samples were analyzed for chemical parameters and 
micronutrient content. The waste water samples collected from the location other than 
industrial area showed all the chemical parameters within feasible range. The waste water 
samples collected from industries outlet showed the higher concentration of chemical 
which are harmful to use for irrigation purpose. The crop samples irrigated with waste 
water showed the micronutrients in feasible range. The growth of spinach crop was better 
in waste water irrigation treatment than well water irrigation. The maximum positive 
results were obtained in waste water treatment in combination with check basin method of 
irrigation. The soil pH, E.C., carbonates and bicarbonates concentration was increased 
after waste water used for irrigation. The concentration of N, P and K was also increased 
after waste water irrigation. 
     The overall analysis of industrial waste water indicates that the waste water was of C3-

S1 irrigation class. This indicates the marginal salinity and safe use for irrigation purpose 
and required controlled use of water in combination with salt tolerant crops. The crop 
sample analysis showed the beneficial effects of waste water application. The growth of 
crop was better irrigation treatment in combination with check basin method of irrigation. 
The analysis of waste water which was collected near industries shows the concentration 
of the all the quality parameters above the permissible limits, hence such water cannot be 
directly used for irrigation and some treatment will be required before the use.   
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 Title : Response of Drip and Micro Sprinkler Irrigation methods 
with Different levels of Irrigation and Fertilizer on Growht 
and Yield of Cabbage (brassica Oleracea L.) 

 Abstract :   
 India is a predominantly vegetarian country and the world’s second largest 

producer of vegetables as well as most of population globally is turning to vegetarian. 
Thus, a demand towards vegetable is ever increasing. India’s present annual output of 71 
million ones is far short of the required demand of about 100 million ones to meet the 
nutritional demand of the population size. However, the natural resources like soil and 
water are shrinking day by day with increase in population. Thus, main emphasis goes 
towards enhancement of productivity by utilizing less amount of both natural resources i.e. 
soil and water.  

Cabbage is one of the important vegetables in the daily diet of Indian people. The 
effort was taken to enhance the productivity by using the test crop cabbage. The present 
research work entitled, “Response of drip and micro sprinkler irrigation methods with 
different levels of irrigation and fertilizer on growth and yield of cabbage (Brassica 
oleracea L.)” was carried out at Instructional farm of department of Irrigation and 
Drainage Engineering, Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, during   
the rabbi season of year 2008-09. 
         The present study was aimed with specific objectives to use the minimum amount of 
water for getting maximum productivity, to determine optimum level of irrigation and 
fertilizer application, to compare the yield, water use efficiency and fertilizer use 
efficiency of cabbage. The experiment was laid out with eighteen treatment combinations 
and compared with control. Three levels of irrigation viz. I1 (0.4 PE), I2 (0.6 PE), I3 (0.8 
PE) and three levels of fertilizer viz.F1 (80% of RD), F2 (100 % of RD), F3 (120 % of RD). 
The irrigation for micro irrigation system was scheduled on alternate day and the fertilizer 
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was applied in ten equal splits at 7days interval. The split factorial design was used. The 
treatments were replicated twice. This combination was compared with the control 
treatment that is with surface irrigation and recommended dose of fertilizer. For control 
treatment irrigation was scheduled after 2 days interval at the net depth of 3cm.  

The soil type of experimental area was sandy clay loam with field capacity, 
permanent wilting point, bulk density and infiltration rate viz. 25 percent, 13.5 percent, 
1.22 g/cm3 and 6 cm/hr respectively. 

 The study crop data i.e. biometric observations viz, plant height, plant diameter 
and numbers of leaves were observed periodically. The biometric parameters like plant 
height, plant diameter and number of leaves and yield contributing parameters like average 
diameter of fruit, average length of fruit, average weight of fruit and average specific 
gravity of fruit shows well response to the various irrigation and fertilizer levels of micro 
irrigation individually and in combination.                                                                                  

 The statistical analysis revealed that the irrigation level influenced the average 
yield of cabbage significantly. The maximum average yield (485.85 q/ha) was attained for 
irrigation level I3 (0.8 PE) and was found significantly superior over rest of levels and 
control. Similarly, fertigation level had significant effect on the average yield of cabbage. 
The maximum average yield (471.50 q/ha) obtained in fertilizer level F3 (120 % of RD) 
was significantly superior to other levels. Irrigation to cabbage through micro sprinkler 
method recorded maximum average yield (473.79 q/ha). In the control treatment yield of 
cabbage was 206.80q/ha. 

In interaction effect it was observed that the treatment combination of MSI3F3 
recorded maximum average yield (681.51 q/ha) and found significantly superior over rest 
of the treatment combinations and control. 

Irrigation applied through micro irrigation method at 0.4 PE recorded higher water 
use efficiency (20.16 q/ha-cm) than surface irrigation method (2.46 q/ha-cm). The saving 
in irrigation water was to extent of 78.79 % in case of irrigation level I1 (0.4 PE) as 
compared to surface method of irrigation. The maximum fertilizer use efficiency 181.89 
was recorded in fertilizer level F1 (80 % of RD) and minimum 163.72 was obtained in 
fertilizer level F3 (120 % of RD).  

The maximum benefit cost ratio of 3.73 was observed in treatment MSI3F2. The 
minimum B: C ratio was observed in control treatment (1.32), which is due to fewer yields 
in control treatment. The maximum net income of Rs. 397928.23 per hectare was recorded 
in treatment MSI3F3 followed by Rs. 372761.13 in treatment combination MSI3F2. The 
minimum net income of Rs. 89894.95 per hectare was observed in treatment DI1F1.  In 
control treatment the net income of Rs. 40107.67 per hectare was observed which is less 
than all other treatments.  
         From the interaction effects and the economic analysis it could be concluded that for 
cabbage, irrigation should be scheduled through micro sprinkler at 0.8 PE and the crop 
should be supplied with 120% RD for high yield and monitory benefit. 
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 Title : Study of Spatial and Temporal Variation of 
Evapotranspiration for Konkan Region.  

 Abstract :   
 The critical scheduling of irrigation is depends upon available water resources and 

required quantity of water. Water is major resource for agriculture production. For proper 
management and utilization of available resources, the quantification of the required 
amount of water is essential. The crop utilizes water for their growth, therefore the 
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optimum amount of water should be applied to enhance the growth of crop and to increase 
the food production. The crop water requirement mainly depends upon the climatic 
factors, stages of crops and types of the crop. The crop utilizes water in the form of 
evaporation and transpiration. As the crop water requirement the function of 
evapotranspiration, the quantification of evapotranspiration is must. The different 
approaches had been used for quantification of evapotranspiration. The climatological 
approach is extensively used for its simplicity and rapid computation. The climatological 
approach had been used in different forms such as mass balance, energy balance and 
combination of both. The energy balance methods uses temperature and radiation as a vital 
influencing factor for prediction of evapotranspiration. Each evapotranspiration approach 
has certain constraints and advantages. Even though, these approaches are used by many 
researchers for reckoning of evapotranspiration, the adoption of different approaches and 
models depends upon its allocation, accuracy and accessibility of data. The selection of 
proper evapotranspiration model depends upon location, accessibility of data, duration of 
data and its allocation over the period. Under such circumstances the use of appropriate 
evapotranspiration approach is very essential for precise estimation of crop water 
requirement. Therefore it is very essential to evaluate different evapotranspiration 
approaches with standard model. 

In the present study, different empirical models viz., temperature, radiation and 
combination based models were compared with ASCE recommended FAO-Penman- 
Monteith model. The different temperature, radiation and combination based models were 
examined for their temporal variation at different location of the Konkan region. To study 
the spatial and temporal variation of reference evapotranspiration, five stations were 
selected from Konkan region. These locations were analyzed by temperature based 
models, radiation based models and combination based model on daily, weekly, monthly 
and seasonal basis. The different evapotranspiration models were compared with PM-56 
model. The different reference evapotranspiration prediction models were tested for their 
performance with the help of different statistical indicators. Based upon the performance 
of different statistical indicators, the selection of most suitable model was acquired by 
ranking. The result acquired for different stations showed large biasness exists among the 
models with standard model. 

The results showed that for Dapoli, Wakawali, Pali, Vengurle and Suksale stations 
showed that the average annual reference evapotranspiration by PM-56 model was 
1404.88 mm, 1468.13 mm, 1559.41 mm, 1486.55 mm and 1499.66 mm, respectively. The 
mean reference daily evapotranspiration by PM-56 model for Dapoli, Wakawali, Pali, 
Vengurle and Suksale stations was 3.84 mm/day, 4.01 mm/day, 4.26 mm/day, 4.06 
mm/day and 4.10 mm/day, respectively.  

The maximum daily reference evapotranspiration observed in Pali station (6.76 
mm/day) and minimum for Suksale station (2.77 mm/day). The mean maximum and 
minimum weekly reference evapotranspiration for different stations were ranged from 
6.63 mm/day (Pali station) and 2.77 mm/day (Dapoli station), respectively. The maximum 
monthly reference ET for Pali station (193.05 mm/month) and minimum monthly 
reference ET for Suksale station (89.26 mm/month) was observed. The seasonal reference 
ET for different station was ranges from 405.79 mm (winter season) for Suksale station to 
671.59 mm (summer season) for Pali station. The seasonal ETo analysis indicated that 
reference evapotranspiration during monsoon season was more than winter season for 
Dapoli, Vengurle and Suksale station. This might be due to long wave radiation. 
 The most suitable temperature based models were Epan and H-S for Dapoli and 
Wakawali stations respectively for estimation of daily, weekly, monthly and seasonal 
reference evapotranspiration. The Romanenko temperature based model was suitable for 
estimation of daily, weekly and monthly reference evapotranspiration at Vengurle and 
Suksale stations; however H-S model was better among other models for computation of 
seasonal reference evapotranspiration.  The reference ET estimation for Pali station, the 
Hargreaves-Samani model suitable for daily, monthly and monsoon season and 



 94

Romanenko model was suitable for monthly and summer and winter season reference ET 
estimation. 
 The Turc radiation based model best for daily, weekly, monthly and seasonal 
estimation of reference ET at Dapoli, Wakawali and Pali stations and Irmak solar radiation 
based model best for Vengurle and Suksale stations.  
 The modified Penman model estimated Eto maximum for Vengurle station 
(1059.98 mm) and minimum for Wakawali station (822.60 mm). The modified Penman 
model overestimated Eto for all stations. 
 The annual and seasonal reference ET indicated the decreasing trend for Dapoli 
and Wakawali stations.  For Pali, Vengurle and Suksale stations, the no trend in reference 
ET for temporal variation. 
 Based upon the above results, the study concluded that the spatial distribution of 
annual and seasonal evapotranspiration indicated that there was large disparity exist in the 
estimation of reference ET. The different reference evapotranspiration models evaluation 
showed that the large biasness was exists in the prediction of temporal and spatial 
reference evapotranspiration, when compared with PM-56 model. The biasness may be 
minimized by developing the local calibration constant for different reference 
evapotranspiration estimation models.  
 For prediction of daily reference evapotranspiration using temperature based and 
radiation based models found that for Dapoli station, Epan model and Turc model found 
best. For Wakawali and Pali stations, the Hargreaves-Samani temperature based model 
and Turc radiation based model were performed well and suitable for estimation of 
reference ET. Similarly for Vengurle and Suksale stations; the Romanenko temperature 
based and Irmak solar radiation based models were performed best with least disagreement 
with PM-56 model.  
 Annual reference evapotranspiration showed decreasing trend for Dapoli and 
Wakawali station while for Pali, Vengurle and Suksale stations no trend of reference 
evapotranspiration was found.            
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 Title : Assessment of Adoption Gaps in Hydraulic Design of Drip 
Irrigation System for Mango and Cashew on Hill Slopes  

 Abstract :   
        Variation in agricultural productivity in different states across the country is mainly 

due to large differences in the level of adoption of selected agricultural technologies and 
the understanding determinants of adoption of these technologies. The drip irrigation is 
very effective and significant method of irrigation but it is observed that there are also 
some technical gaps in this system. The one of the reasons for gaps could be attributed to 
less awareness of the farmers about this technology due to poor extension service 
(Narayanmoorthy, 2006).  
        Adoption gap was calculated on the basis extent of adoption. The excess adoption 
rate was observed to be very high in some parameters like submain pipe diameter, filter 
size and pump size. This has resulted into increase in cost of drip irrigation system of all 
the farmers under study area. The cost difference was observed 3 percent to 194 percent. 
The Emission uniformity of representative farmers drip irrigation systems under study area 
was in the range of 85 to 90 percent which followed the norm prescribed by American 
Society of Agricultural Engineering (Bralts and Kesner, 1983). 
         The study indicated that the required minimum and maximum nominal outer 
diameter of lateral were 12mm and 16mm, respectively with pressure range of 1.5 kg/cm2, 
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while minimum and maximum diameters of submain pipe and main pipe were 32 and 75 
mm and 32 and 90 mm, respectively with pressure range of 2.5 Kg/cm2 in submain pipe 
and 4 to 10 Kg/cm2 in main pipe. the designed filter size ranged from 3 m3/hr to 20 m3/hr 
while pump size ranged form 1 to 7.5 HP,  respectively. 
         In case of lateral, there are only two diameters viz. 12 mm and 16 mm presently 
available in Indian market. It limits the scope for selection of appropriate diameter and 
burdens on cost of system on one side and hampers the hydraulics of design, when 
rounded to next higher diameter. Generally, RPVC pipes are used for submain pipe and 
main pipe and there is wide range of diameters available. But within the range, difference 
in available diameter of submain pipe is significantly more, i.e. for range of 32 to 40mm 
diameter difference is 8 mm, for 40 to 50 mm diameter it is 10 mm, for 50 to 63 mm 
diameter it is 13 mm and for 63 to 75 mm it is 12 mm, respectively. The diameter 
generally preferred for submain pipe and main pipe are in the above ranges. Since this is 
on account of availability of diameter, there is very little in the hand of designer. Unless 
the diameter in between the standard diameter of RPVC is introduced, the submian pipe 
and main pipe are likely to be overdesigned.  
         The operating pressure in lateral is 1.2 Kg/cm2 to 1.3 KG/cm2, while minimum 
pressure rating of lateral available in Indian market is 1.5  Kg/cm2.; therefore as a default 
there was excess design in pressure rating of lateral. Submain pipe are generally of RPVC 
having available pressure range of 2.5, 4, 6, 8, 10 Kg/cm2 in Indian market. For 1.44 
Kg/cm2, the adopted pressure rating as per design procedure will be 2.5 Kg/cm2. Thus as a 
default, it naturally resulted into selection of excess pressure rating of submain pipe as 
seen in results.  
         Filtration systems installed were in the range of 25, 40, 50 m3/hr (sand) and 12, 25, 
40, 50, m3/hr (screen filter), i.e. scope for selection of size of filter was limited. It resulted 
into excess design and thereby added to the burden on cost of system. It is felt necessary 
that filters in the small range like 2, 3, 4, 5 m3/hr sizes be made available in Indian market 
so as to reduce the escalation in cost of system. 
        Pumps are in the range of 3, 5, 7.5, 12.5, 15 and 20 HP available in Indian market, so 
there is difference of 2, 2.5, 5 HP respectively. So when designer go for selecting next 
higher, the selection of pump result into excess design.  
        It observed that the adoption gaps can be reduced, if wide range sizes of drip 
component could be made available in Indian market. Further, the cost also be reduced if 
design is done following proper data and understanding.   
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 Title : Assessment of Aquacrop Model for Application in 
Command Area: A Case Study 

 Abstract :   
        Presently, about 18 per cent area under irrigation in Maharashtra as against 35.12 

percent in India. It is proven fact that the yield of irrigated crops is more than double than 
that of the rainfed crops. The present scenario of water and land indicates that both the 
resources are shrinking very rapidly. As reported from time to time, there is large gap 
between irrigation potential created and utilized in the command area of irrigation project. 
This calls for the evaluation of existing strategy of several altemate irrigation strategies. 
This would help to know the causes of low irrigation efficiency and identify the measures 
to be undertaken for efficient utilization of available water resources. To assess the 
application of AqauCrop model the Pnachanadi minor Irrigation project selected as a case 
study.  
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       The study was undertaken to evaluate the present scenario of irrigation and project net 
benefit and the different management scenarios were developed for improving its 
efficiency and benefit. The possibility of deficit irrigation was also explored for light soils 
in command area. The cropping pattern was also suggested for the improvement of the 
irrigation project. The project net benefit for 10, 30 and 50 per cent deficit strategies was 
Rs. 23.67, 12.20 and 0.74 lakh, respectively. As per the results the water was remained in 
the reservoir at all three water application depths while water saving is not the only 
criteria, it should be coupled with yield and net benefit of each crop. Hence, 10 per cent 
deficit strategy was beneficial for command area.  
       The net water allocation for 10 per cent deficit strategy was 0.31 mm3. The live 
storage of reservoir was 1.4161 mm3. The canal run from 1 October to 31 May i.e. 243 
days. The total water loss from the reservoir was taken as 10 per cent of the live storage 
i.e.0.146mm3. The overall efficiency and the total loss of the lined, unlined section of 
canal and unlined field channel under existing condition was obtained as 75, 52 and 35 per 
cent and 0.184, 0.61 and 0.183 mm3, respectively. The gross water allocation for 10 per 
cent deficit irrigation strategy was 1.43 mm3. This indicates the overall efficiency of the 
project is about 22 per cent. It is also seen that the major losses (0.97 mm3) through the 
canal network which comes about 67 per cent of the total live storage. These results 
emphasize that there is a need of management intervention through either converting 
unlined canal network sections into lined sections or replacing the existing canal network 
into closed conduit.  
      If the unlined sections of main canal and unlined field channels are converted into 
lined sections then the 0.263 and 0.113 mm3 of water can be saved and from which about 
30 and 13 ha additional area can be irrigated or if both the unlined sections of canal 
network are converted into lined sections then the 0.376 mm3 of water can be saved form 
which about 43 ha additional area can be irrigated through improving conveyance 
efficiency up to 75 per cent from the present efficiency. If the canal sections and field 
channels are replace by closed conduit then 0.65 and 0.17 mm3 of water can be saved from 
which about 73 and 19 ha additional area (about two times more than  the existing area 
under irrigation) can be irrigated. If whole canal network is replaced by closed conduit 
then 0.82 mm3 of water can be saved from which about 92 ha additional area (about 2.6 
times more than the existing area) can be irrigated. 
      If the drip irrigation system is adapted on 10 and 90 per cent area of seasonal and 
annual crops (1.7 ha and 15.3 ha) out of present scenario of 100 per cent (17 ha) under 
traditional irrigation method, the water saving was 24.42 and 235.54 per cent and project 
net benefit increased to Rs. 10.41 lakh and Rs. 13.17 lakh over 10.03 lakh respectively. In 
other words with the saving of 24.42 and 235.54 per cent of water by adapting drip 
irrigation on 10 and 90 per cent area the 0.99 and 9.8 ha the additional area can be brought 
under irrigation. This indicates that when the drip irrigation system is adapted for 90 per 
cent area of the seasonal and annual crops in the command area, total 26.8 ha area can be 
irrigated over the present scenarios of 17 ha. The scenarios were developed by considering 
the area additional area distributed among the first three highest benefiting crops. The 
gross water allocation was reduced about 26 per cent and 57 per cent while the project net 
benefit was increased by 3.3 times and 6 times more than the existing conditions when 
unlined canal sections is converted into lined sections or whole canal network is replaced 
by closed conduit.  
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Deficit Irrigation  
 Abstract :   
 Onion is one of the most important vegetables in the daily diet of Indian people. In 

view of this, the present investigation entitled, “Study on response of white onion (Allium 
cepa L.) to deficit irrigation” was carried out at Research Farm of Department of Irrigation 
and Drainage Engineering, College of Agricultural Engineering and Technology, Dr. 
Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, during   12th November 2010 to 5th 
April 2012.  
           The present study was aimed with specific objectives to determine the irrigation 
schedule under deficit irrigation, study the response of mini sprinkler (M1) and micro 
sprinkler (M2) to determine optimum level of irrigation, to compare the yield, water use 
efficiency and fertilizer use efficiency of white onion. The experiment was laid out with 
six treatment combinations and control. There were three levels of irrigation viz. I1 (No 
deficit), I2 (20 % deficit) and I3 (40 % deficit). The irrigation for both irrigation methods 
mini sprinkler and micro sprinkler irrigation system was scheduled on alternate day. The 
recommended dose of fertilizer was applied 120:60:60 NPK kg/ha. The 50 per cent dose 
of N and 100 per cent P and K were applied for all treatments at the time of transplanting 
and remaining 50 per cent dose of N was applied one month after transplanting as top 
dressing. The experiment was conducted using factorial randomized block design with 
four replications. This combination was compared with the control treatment that is with 
check basin irrigation. For control treatment irrigation was scheduled after 4 days interval 
at the net depth of 50 mm.                                                                                                                  

The soil type of experimental area was sandy clay loam with field capacity, 
permanent wilting point, bulk density and infiltration rate viz. 25.4 percent,          14.3 per 
cent, 1.32 g/cm3 and 6.5 cm/hr respectively. 

The total depth of water applied in irrigation levels I1, I2 and I3 were 29.58 cm and 
29.14 cm, 25.66 cm and 25.31 cm, 21.75 cm and 21.49 cm for mini sprinkler and micro 
sprinkler irrigation, respectively which saves 70.86 %, 74.69 % and 70.86 % water over 
the control treatment. For control 100 cm total water depth was applied.                                                            
            The maximum water use efficiency 14.51 q/ha-cm was reported in treatment 
combination M2I1 and the minimum water use efficiency was found 10.98 q/ha-cm in 
treatment combination M1I3. The water use efficiency for control treatment was   1.75 
q/ha-cm. The maximum fertilizer use efficiency 176.12 kg/kg was recorded in treatment 
combination M2I1 and minimum fertilizer use efficiency 99.54 kg/kg was obtained in 
treatment combination M1I3. The fertilizer use efficiency for control treatment was 73.01 
kg/kg, which was lowest amongst all treatments. 

The biometric parameters like per cent plant survival, plant height, neck diameter, 
number of leaves and yield contributing parameters like average weight of bulb, average 
diameter of bulb and average density of bulb showed well response to the various 
irrigation levels of micro sprinkler irrigation individually and in combination. 

The maximum average yield was attained in irrigation level I1  (No deficit) 39.76 
t/ha. The minimum average yield  of 24.97 t/ha was recorded for the irrigation level I3 (40 
% deficit). The micro sprinkler irrigation method recorded maximum average yield of 
34.78 t/ha. The maximum yield of 42.37 t/ha was recorded for treatment combinations 
M2I1, followed by treatment combinations M1I1 (37.26 t/ha) and M2I2 (36.03 t/ha). In the 
control treatment yield of white onion recorded was 17.52 t/ha only. 

The maximum benefit cost ratio of 3.41 was observed in treatment M2I1. The 
minimum benefit cost ratio was observed in control treatment (1.96), which was due to 
fewer yields in control treatment. The maximum net income of Rs. 4,48,361.58 per hectare 
was recorded in treatment M2I1 followed by Rs. 3,76,256.99 and Rs. 3,56,657.14 in 
treatment combinations M1I1 and M2I2, respectively. The minimum net income of Rs. 
1,87,722.07 per hectare was observed in treatment M1I3. In control treatment the net 
income of Rs. 1,28,672.49 per hectare was observed, which was lowest amongst all other 
treatments.  
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 Title :  Optimization of area allocation strategy for irrigation in 
command area: A case study for Natuwadi medium 
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 Abstract   
 Land and water are major resources for agriculture. Besides various other uses of 

water, the largest use of water is made for irrigation. In India, rainfall being erratic and 
stochastic in nature, agriculture is heavily dependent on irrigation. Thus to meet the food 
demand of ever increasing population of India, more area needs to be brought under 
cultivation. However as the productivity of irrigated agriculture is more than thrice the 
productivity of rainfed agriculture, it is evident that more area should be brought under 
irrigation. This can be achieved either by developing the new water resources or efficiently 
utilizing the available water resources. 

The present study was under taken with a view, to irrigate more area and 
maximization of net benefit of command area. A case study was conducted on, Natuwadi 
medium irrigation project, Natunagar, Khed. Data were collected from field and irrigation 
department of command area. Water requirement of crops was calculated with the help of 
FAO Penmen-Monteith method. Food requirement for population of command area was 
calculated for each canal and distributory. Cost analysis for each crop was done for 
calculating net benefit at input cost.  
 A linear programming model was developed considering two specific objectives 
viz., net benefit maximization and optimal area allocation. Land available, water available, 
and food requirement are the constraints considered for model. The model was run at 70 
per cent, 80 per cent, 90 per cent and 100 per cent availability levels of storages excluding 
different water losses. 
 The optimal cropping pattern indicated that net benefit and area are increased as 
water availability level increases. For Right bank canal of 965 ha ICA at 70 per cent, 80 
per cent, 90 per cent and 100  per cent water availability level, for net benefit 
maximization, the area brought to be irrigated as 583 ha, 678 ha, 757 ha and 811 ha, 
respectively. At the same time, the net benefit found to be Rs. 102.69 M, Rs. 129.02 M, Rs. 
153.67 M and Rs. 177.66 M, respectively. At this level generation of labor days were 
166886, 204579, 227240 and 245006, respectively. Also, for distributory 1 (Dy1) of RBC 
of 400 ha ICA at different water availability level, the area brought to be irrigated as 221 
ha, 240 ha, 274 ha and 308 ha of the ICA, respectively, the net benefit found to be Rs. 
46.58 M, Rs. 51.39 M, Rs. 61.09 M and Rs. 71.55 M,  respectively. At this level generation 
of labor days were 61602, 70405, 80694 and 92652, respectively.  

Similarly, for distributory 2 (Dy2) of RBC of 405 ha ICA at different water 
availability level, the area brought to be irrigated as 255 ha, 274 ha, 313 ha and 357 ha of 
the ICA, respectively, the net benefit found to be Rs. 47.37 M, Rs. 59.14 M, Rs. 70.45 M 
and Rs. 80.89 M, respectively. At this level generation of labor days were 71928, 81131, 
955440 and 109720, respectively. Also, for left bank canal of 280 ha ICA at different water 
availability level, the area brought to be irrigated as 199 ha, 222 ha, 238 ha and 267 ha of 
the ICA, respectively, the net benefit found to be Rs. 23.64 M, Rs. 35.96 M, Rs. 41.27 M 
and Rs. 49.94 M, respectively. At this level generation of labor days were 50908, 57535, 
63140 and 73737, respectively.  
        For Whole command area of Natuwadi dam of 2050 ha ICA at 70 per cent, 80 per 
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cent, 90 per cent and 100  per cent water availability level, for net benefit maximization, 
the area brought to be irrigated were 1258 ha, 1414 ha, 1582 ha and 1743 ha, respectively 
having 61.37, 68.97, 77.17 and 85.02 per cent of ICA. At the same time, the net benefit 
found to be Rs. 220.28 M, Rs. 275.75 M, Rs. 315.17 M and Rs. 380.04 M, respectively, 
this was much more than existing situation (Rs. 19.56 M). The generations of labor days 
were 351324, 413650, 466614 and 521115, respectively.          

10. Name of the candidate : Ms. S. E. Shinde 

 Degree for which the 
thesis/project report 
submitted 

: M. Tech. (Agril. Engg.) 

 Year of submission : 2014 

 Name of the Guide/Co 
guide 

:  
 

Er. P. M. Ingle 

 Title : Study on closed conduit water distribution in Kalwande 
minor irrigation scheme a case study 

 Abstract :   

 Water is precious natural resource and its availability is limited for agriculture and 
human use. The land is also a limited resource and its optimum utilization is need of the 
time. The land and water are the paramount resources in agriculture, due to over increase 
in population, the pressure on land and water is increased. Due to increase in population 
the pressure on agriculture in terms of food, fiber and energy is increased. The irrigated 
agriculture has potential to increase the yield by 2 to 3 times than the rainfed conditions. 
The irrigated agriculture is done by surface water resources and ground water resources. 
The major portion of irrigation is depends upon the ground water resources. The gap 
between created and utilized water resources can be improved by providing more efficient 
water distribution system. The major cause for huge gap between the potential created and 
utilized was poor irrigation efficiency due to unlined channels and the percolative nature of 
the soil.  In surface irrigation system, the canal irrigation system is important in 
distribution of the water to the command area. In canal irrigation system the water loss 
during the conveyance was more due to seepage and percolation which leads to higher 
conveyance losses and reduces the overall project efficiency; also the evaporation losses 
are higher in open channels. To overcome these losses the adoption of closed conduit 
network in canal command area is necessary. While providing closed conduit network, the 
adoption of micro irrigation system in the canal command area improves the overall 
project efficiency. The closed conduit network proves its utility in the application of water, 
operational efficiency, and maintenance of the system. Hence an attempt was made for 
study on closed conduit water distribution system coupled with adoption of micro 
irrigation system. The attempt was made by selecting the command area from the Konkan 
region namely Kalwande Minor Irrigation Scheme. The command area has 135.71 ha 
culturable command area, with live storage of 1.927 Mm3. The research was carried out to 
study the performance of the command area in terms of performance indicators, 
determination of head losses due to friction in closed conduit water distribution network 
and design of low pressure micro irrigation system for canal command area. The study also 
deals with suggestion of alternate cropping pattern for command area.   

The study found that the existing gross returns were less than 1.5 to 5.3 times than 
the gross returns obtained from the recommended package of practices (RPP). From the 
existing cropping pattern, it was observed that the gross returns per unit area were more for 
vegetables, horticultural and watermelon crop; hence these crops should be encouraged in 
the command area. 

The performance indicator showed that existing area and available water was not 
the constraints. The existing resources in command area were not fully utilized. The 
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existing water availability was more than 2 to 3 times than the demand. The efforts should 
be done for optimal utilization of existing area and water resources in the command area. 
This can be done by organizing the field trials, demonstrations and awareness campaign. 
For sustainability of the project the operation and maintenance of the distribution network 
is essential and the investment required for operation and maintenance should be recovered 
from the irrigation charges. 

Based on the friction head loss calculation, head gain due to elevation and head 
available in the reservoir; it was observed that out of 87 ha area of LBC and RBC, about 
54 ha area can be brought under drip irrigation system. 

The alternate cropping pattern suggested that the rabi paddy should not be 
encouraged in the command area due high demand of water and low net returns. The 
cropping pattern based on drip irrigation showed that combination of vegetables, 
horticultural and pulses show potential in terms of maximum net returns and optimum 
utilization of available water. The study concluded that the special emphasized should be 
given on the improvement of existing water distribution network in terms of maintenance 
and design parameters. To boost the maximum output per unit area and water, horticultural 
and vegetable crops should be recognized in the Kalwande MIS. 
 

11. Name of the candidate : Mr. O. M. Khadas 

 Degree for which the 
thesis/project report 
submitted 

: M. Tech. (Agril. Engg.) 

 Year of submission : 2014 

 Name of the Guide/Co 
guide 

:  
 

Dr. M. S. Mane 

 Title :  Effect different irrigation levels on growth and yield of 
strawberry under silver black mulch 

 Abstract :  

 In Maharashtra region the cultivation of strawberry is continued in few pockets of 
Satara district and there is vast scope of introducing this crop in Konkan region. In view of 
this, the present investigation entitled, “Effect of different irrigation levels on growth and 
yield of strawberry under silver black mulch” was carried out at Research Farm of 
Department of Irrigation and Drainage Engineering, College of Agricultural Engineering 
and Technology, Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, during   12th 

December 2013 to 2nd April 2014.  
         The present study was aimed with specific objectives to study the effect of different 
irrigation levels on growth and yield of strawberry, determine the water requirement, water 
use efficiency and study of cost analysis of strawberry. The experiment was laid out with 
twenty treatment combinations and conducted using randomized block design (RBD) with 
four replications. There were five levels of irrigation viz. I1 (0.4PE), I2 (0.6PE), I3 (0.8PE), 
I4 (1.0PE), and I5 (1.2PE). These were compared with maximum irrigation level I5 (1.2PE). 
The irrigation was scheduled on daily basis. The recommended dose of fertilizer was 
applied 100:70:85 NPK kg.ha-1. 

The soil type of experimental area was sandy clay loam with field capacity, 
permanent wilting point, bulk density and infiltration rate as 26 percent, 12.5 per cent, 1.63 
g.cm-3 and 6.0 cm.hr-1, respectively. 

The total depth of water applied in irrigation levels I1, I2, I3, I4 and I5 were 24.54 cm, 
36.81 cm, 49.09 cm, 61.36 cm and 73.63 cm, respectively which saved 66.6 per cent, 50.0 
per cent, 33.3 per cent and 16.7 per cent water over the irrigation level I5. The water use 
efficiency was ranged from 1.38 q.ha-1.cm-1 to 4.28 q.ha-1.cm-1 for different irrigation 
levels. The maximum water use efficiency was found in treatment I1 (4.28 q.ha-1.cm-1) 
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followed by I2 (3.78 q.ha-1.cm-1), I3 (2.77 q.ha-1.cm-1), I4 (2.12 q.ha-1.cm-1) and I5 (1.38 q.ha-
1.cm-1), respectively. 

The growth parameters like number of leaves per plant, height of plant, plant spread 
area, fifty per cent flowering date and yield contributing parameters like number of fruits 
per plant, average weight of single fruit, yield per plant, yield per treatment bed, size of 
fruit showed well response to the various irrigation levels individually and in combination. 

The irrigation level I2 (0.6 PE) responded very pleasantly to obtain the maximum 
yield per treatment bed (13.95 t.ha-1) and found significantly superior over other irrigation 
levels i.e. I3 (0.8 PE) 13.61 t.ha-1, I4(1 PE) 13.02 t.ha-1, I1 (0.4 PE) 10.52 t.ha-1and I5 (1.2 
PE)  10.20 t.ha-1, respectively. 

The maximum net income of Rs. 10, 92,496.39 per hectare was recorded in 
treatment I2 followed by Rs. 10, 50,188.47, Rs. 9, 77,868.19 and Rs. 6, 82,416.67 in 
treatment I3, I4 and I1, respectively. In irrigation level I5 the net income of Rs. 6, 37,947.91 
per hectare was observed, which was lowest amongst all other treatments. The maximum 
B: C ratio of (2.88) was observed in irrigation level I2 followed by I3 (2.80), I4 (2.67) and I1 

(2.18). The maximum B: C ratio in I2 was due to higher yield obtained in this treatment 
compared with rest of the treatments. The minimum B: C ratio was observed in irrigation 
level I5 (2.09) which was due to lowest yield. 

12. Name of the candidate : Mr. Davis Sibale 

 Degree for which the 
thesis/project report 
submitted 

: M. Tech. (Agril. Engg.) 

 Year of submission : 2015 

 Name of the Guide/Co 
guide 

:  
 

Dr. M. S. Mane 

 Title :  Response of cauliflower (Brassica Oleracea L.) to 
various mulches and irrigation levels under drip 
irrigation  

 Abstract :  

 In Maharashtra, the major cauliflower growing areas are Nashik, Satara, Pune, 
Nagpur, Ahmednagar, Chandrapur, Buldhana and Parbhani. Konkan region is lagging 
behind in terms of cauliflower production. With an efficient irrigation system coupled with 
proper irrigation level and mulching technique, there is a scope to boost cultivation of 
cauliflower in Konkan region. In view of this, the present investigation entitled, “Response 
of cauliflower to various mulches and irrigation levels under drip irrigation system” was 
carried out at the Instructional Farm of Department of Irrigation and Drainage Engineering, 
College of Agricultural Engineering and Technology, Dr. Balasaheb Sawant Konkan 
Krishi Vidyapeeth, Dapoli, during the rabi season from 28th November, 2014 to 20th 
February, 2015. 

The research work aimed at the following specific objectives: to determine water 
requirement and water use  efficiency of cauliflower, to study the effect of different types 
of mulches and irrigation levels on growth and yield of cauliflower, and to work out the 
economics of drip irrigation system under cauliflower production.   
  The experimental field area was 540 m2 (30 m x 18 m). The experiment was 
arranged in Split-Plot Design with three irrigation levels (I1: 0.6 ETc, I2: 0.8 ETc and I3:1.0 
ETc) in the main plots and mulching levels (M1: without mulch, M2: dry grass mulch, M3: 
silver mulch and M4: black polythene mulch) in the sub plots. Treatments were replicated 
four times. Each replication had twelve treatment combinations.  

The textural classification of the soil at the experimental field was sandy clay with 
field capacity, permanent wilting point, bulk density and basic infiltration rate as 26.01 per 
cent, 12.5 per cent, 1.65 g.cm-3 and 6.0 cm.hr-1, respectively. The available nitrogen (N), 
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phosphorus (P) and potassium (K) were 175.25 kg.ha-1, 15.50 kg.ha-1 and 270.5 kg.ha-1, 
respectively.  The pH and EC of the soil were 6.5 and 0.45 dSm-1, respectively.  

The total depth of water applied in irrigation levels I1, I2 and I3 were 17.86 cm, 
22.98 cm, and 28.09 cm, respectively. The maximum water saving (36.44 per cent) was 
achieved in irrigation level I1 and 18.22 per cent water saving was achieved in irrigation 
level I2. The water use efficiency ranged from 3.29 q.ha-1.cm-1 to 12.92  q.ha-1.cm-1 under 
different treatment combinations. The maximum water use efficiency (12.92 q.ha-1.cm-1) 
was found in treatment combination I2M3, followed by 11.76 q.ha-1.cm-1, 10.77 q.ha-1.cm-1, 
and 8.55 q.ha-1.cm-1 which were found in treatment combinations I1M3, I2M2, and I2M4, 
respectively. The minimum water use efficiency (3.29 q.ha-1.cm-1) was found in treatment 
combination I1M1. 

Statistical analysis revealed that the individual effects of irrigation level I2 (0.8 
ETc) and silver mulch M3 having a thickness of 25 microns were significantly superior in 
terms of influencing growth and yield of cauliflower as compared to rest of the treatments. 
The growth parameters included plant height, number of leaves per plant, size of the largest 
leaf per plant and spread area of the plant. The yield parameters included average weight of 
the curd, average diameter of the curd, specific gravity of the curd, yield per treatment bed 
and days to curd maturity. The treatment combination I2M3 was found significantly 
superior in terms of influencing growth and yield parameters of cauliflower as compared to 
rest of the treatment combinations. The treatment combination I1M1 negatively influenced 
growth and yield parameters. 

The irrigation level I2 (0.8 ETc) and silver mulch M3, individually gave superior 
results on yield of cauliflower as compared to the rest of the treatments. The average 
maximum individual yield of cauliflower in I2 (0.8 ETc) and silver mulch M3 were 20.40 
t.ha-1 and 20.85 t.ha-1, respectively. On the view of interaction effect of irrigation level and 
mulching, the treatment combination I2M3 was found significantly superior in terms of 
attaining maximum yield (29.69 t.ha-1). The lowest yield (5.87 t.ha-1) was obtained in 
treatment combination I1M1. 

The maximum net income (Rs. 5,57,159.35 ha-1) and maximum B: C ratio (2.67) 
were found in treatment combination I2M3.  The minimum B: C ratio (0.96) was found in 
treatment combination I1M1. 
  The findings of this research work reveal that use of 80 per cent of crop water 
requirement through drip irrigation with silver mulch is more effective in terms of 
increasing yield of the cauliflower, water use efficiency and net income under the climatic 
and agronomic conditions of Dapoli in Konkan region. The remaining 20 per cent of crop 
water requirement can be used for additional production on extended area under the same 
irrigation system.  
 

 

9. Extension Activities 

a. The training programmes organized  

Title  : Drip and Sprinkler Irrigation Systems of Water Management  
Sponsorer : Sub Divisional Agriculture officer Dapoli sub Divisional Govt. of 

Maharashtra 
Date of duration : 21/03/2011 to 24/03/2011 
Participants : Six only 
Nature of 
participation 

: Farmers  

Schedule of the 
training programme 

:  
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1st day   i. Registration 
ii.  Inauguration 
iii.  Importance of Micro Irrigation  

2nd day  i. Concept of drip 
ii.  Importance of Drip for hill slopes of Konkan 
iii.  Limitation a problem for drip in Konkan 
iv.  Demonstration of drip on instruction farm 

3rd day  i. Concept of sprinkler 
ii.  Importance of sprinkler for hill slopes 
iii.  Limits of sprinkler of hill slopes of Konkan 
iv. Demonstration of drip on instruction farm  

4th day  i. Water Resources of Konkan in retrospection of   
ii.  Typical problems of Water Management of Konkan 
iii.  Visit of farmers held 
iv. Evaluation of farmers of their views 
v. Concluding and distribution. 

Special feature of the 
training programme 

: Nil  

Photograph :  
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f. Other Extension Activities:  

The Department of Irrigation and Drainage Engineering tested the different crops under 
drip irrigation and the results were implemented at farm levels. The farmers are adopting the 
water saving techniques drip and sprinkler irrigation system. The department has introduces the 
crops like Banana, Strawberry, Papaya, Pineapple under drip irrigation. The department had also 
tested the different floriculture crops under protected cultivations and give the technology to the 
farmers. The department organized the different training programmes to the farmers on drip 
irrigation system.  

g. Publications: 

Books Published 

1. Mane M.S., B.L.Ayare and S.S.Magar.  2006.  Principles of Drip Irrigation System.  
Published by Jain Brother, New Delhi.  ISBN : 81-8360-026-3.  

            (The second edition has been published.  It has been recommended as a 
textbook at National Level). 

2.   Mane M.S. and B.L.Ayare.  2007.  Principles of Sprinkler Irrigation.  Published by 
Jain Brother, New Delhi.  ISBN : 81-8360-026-3. 

            (It has been recommended as a textbook at National Level).  
3. Co-authored Agricultural Engineering Question Bank.  2004.  Published by Jain 

Brother, New Delhi.  ISBN : 8186321-75-6 
              (The second edition has been published). 

4. Sawant D.M., Umap Shahaji, Gite S.B. and Mane M.S. 2007.  Competitive 
Agriculture. Published M.S.Narewadikar, Kolhapur. Pages 546. 

            (Useful for Agril. MPSC, CET, NET, JRF, ARS, Banking , State 
Services (Preliminary) and other allied Agril. Competitive 
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Examinations).  
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7. Mane M.S. 2012. A Book on Protected Cultivation and Post Harvest Technology. 

Published by Shri. Rajlaxmi Prakashan, Aurangabad. 
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Journal Research Papers 

Sr. 
No. 

Name of article Date of 
publication 

Name of publication ISBN No. 

1. Radiation use efficiency of 
sunflower (Helianthus annus) 
genotypes under dry land 
condition. Chavan S.B., 
C.B.Gaikwad, J.D.Jadhav, 
M.S.Mane and J.D.Patil.   

1995 Indian Journal of 
Agricultural Sciences 
65(10), 738-9. 

ISSN 
0019-
5022 

2. Meteorological drought analysis 
based on rainfall data at Panvel. 
Mane M.S., D.M.Mahale, 
S.S.Dhane and G.R.More. 

2001 J. Maharashtra Agric. 
Unic., 26(2) : 191-
192. 

ISSN 
0378-
2395 

3. Evaluation of subsurface 
irrigation system in little gourd 
(Coccinia indica L.) in lateritic 
soils of Konkan region. Sawke 
D.P., M.S.Mane, R.G.Joshi and 
K.N.Chavan. 

2005 J. Indian Soc. Coastal 
Agric. Research. 
23(1): 71-73. 

ISSN 
0972-
1584 

4. Crop response of brinjal under 
drip and micro-sprinkler 
irrigation systems. Ayare B.L. 
and M.S.Mane. 

2005 Bioved 16 (1,2). ISSN 
0971-
0108 

5.  Estimation of irrigation water 
requirement under drip 
irrigation system for seasonal 
crops. S.B.Wadatkar, 
P.M.Ingle, V.M.Nachane, 
M.M.Deshmukh and 
S.S.Hiwase 

2005 Annals of Plant 
Physiology, Vol. 
19(2): 175-177   

ISSN 
970-9924 

6. Studies on crop production 
functions for different crops. 
Mane M.S., B.L.Ayare and 
S.K.Jain.   

2006 Bioved 16 (1,2). ISSN 
0971-
0108 

7. Effect of HCl concentration on 
reclamation of partially clogged 
trickle irrigation system. Mane 
M.S. and B.L.Ayare. 

2006 N.Ag. 17 (1,2). ISSN 
0971-
0647 

8. Development of rainfall 
intensity nomograph for Dapoli 
of Konkan region of 
Maharashtra, India.  Mane 
M.S., B.L.Ayare, D.S.Kubal, 
A.B.Savane and H.K.Patil. 

2007 Internat. J. Agric. Sci. 
Vol.  No.2 : 22-25. 

ISSN 
0973-
130X 

9. Development of GIS interface 
Con2grid for groundwater 
model. Mane M.S., D.K.Singh, 
A.K.Singh and 
A.K.Bhattacharya. 

2007 Current Science, 
Vol.92, No.9: 1297-
1302. 

ISSN 
0011-
3891 

10. Effect of irrigation schedules 
and mulch on yield of dolichos 
bean under microsprinkler in 
lateratic soils of Konkan. Thorat 

2007 J. Indian Soc. Coastal 
Agric. Res., 25(1), 37-
39. 

ISSN 
0972-
1584 
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T.N., U.V.Mahadkar, 
M.S.Mane and V.N.Kore.   

11. Micro-irrigation strategies and 
perspective in India. Magar S.S., 
M.S.Mane, V.S.Shirke and 
Mandakini Patil 

2007 J. of Water 
Management, Vol 15 
(2), 107-113 

ISSN 
0971-
6076 

12. Estimation of water requirement 
for seasonal and annual crops 
using open pan evaporation 
method.  P.M.Ingle 

2007 Karnataka J. Agric. 
Sci. Vol. 20(3): 676-
679 

ISSN 
972-1061 

13. P.M.Ingle, S.B.Wadatkar, 
S.S.Hiwase  Estimation of water 
requirement for horticultural 
crops using open pan 
evaporation method.   

2007 Annals of Plant 
Physiology, Vol. 
21(1): 26-29 

ISSN 
970-9924 

14. Assessment of groundwater 
potential for irrigation. Mane 
M.S., D.K.Singh, 
A.K.Bhattacharya and 
A.K.Singh. 

2008 International Journal 
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