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Assume necessary data with reasonable assumption if information is not given. 

Q.l 
a. Derive the relationship to calculate the height of the water table (y) at any distance 'x' 

uphill from the interceptor drain, located in a homogeneous soil overlaying a unifom1ly 
sloping layer. (5) 

b. Write True,or False in respect of given statement (5) 
1. A milli-equivalent is the mass of an ion or compound that combines with or replaces 

1 mg of hydrogen, and equals the atomic or molar mass of the ion divided by its 

valency. 

n. Both the unsteady and steady state approach are based on the Dupuit-Forchheimer 

assumptions. 
111. In areas with periodic irrigation or high intensity rainfall, tht( non-steady state 

solutions of the flow problem must be applied. 

1v. Ernst equation for determination of drain spacing is applicable to any type of two 

layer soils. 
v. The value of equivalent depth of Hooghoudt's equation is a function of drain spacing 

and thickness of aquifer below drain level. 

v1. Exchangeable sodium affects the plant growth in two ways: it causes nutritional 

problems and poor soil structure. 
vu. The effect of root-zone salinity on crop growth is due to an osmotic pressure and a 

specific ion present in soil. 
vn1. Installation of subsurface drainage system in heavy clay soils is expensive 

Q.2 

1x. Saline-sadie soil have an ECe > 4 dS/m at 25o C, an ESP > 15 and the pH is seldom 
higher than 8.5. 

x. Saline soils have an ECe > 4 dS/m at 25° C, an ESP <15 and pH< 8.5 

a. How many centimeters of water is contained in a soil profile 1 m deep if the mass wetness of 
the upper 40 em is 15% and that of the lower 60 em is 25%? The bulk density is 1.2 gm/cu 
em the upper layer and 1.4 in the deeper layer. How much water does the soil contain in 
cubic meters per ha of land? 



b. Develop a relationship between volume wetness, mass wetness, bulk density and water 
density? 

c. Given the following information: 
Readily available water = 30 mm; Depth of water at soil saturation = 10 mm; Depth of 
water at field capacity = 7 em; Soil is at field capacity the morning of day 1 (in the 
following table) and the following table of climatic data 

" 

Day 1 2 3 4 5 6 7 8 9 10 
ET(mm) 7.9 6.4 5.3 10.4 3.0 8.9 10.2 7.9 5.8 4.6 
Rain (mm) 0 0 0 0 15.0 0 0 0 0 0 

Determine: 
• When irrigations are required during the 10 day period, 
• Total depth of each irrigation 
• The depth of irrigation and deep percolation for the 1 0-day period, and 
• The depth of water remaining in the soil at the end of the 1 0-day period 

(2.5 +2.5 + 5) 
Q.3 

a. State the assumption for design of basin irrigation? 
b. What are the factors affecting performance of surface irrigation event? 
c. Name different methods of soil water measurements and describe any one of them? 
d. What are the different types of micro irrigation systems? 
e. What are the limitations of Kostikov infiltration function? 

(10) 
Q.4 
a. Determine the required capacity of sprinkler irrigation system to apply water at t4e rate of 1 

em/h. Two 95 m long sprinkler line are required. Ten sprinklers are spaced at 10 m intervals 
on each line. The spacing between lines is 18 m. ( 4) 

b. Determine distribution uniformity, application efficiency and storage efficiency for 200 m 
long nmow spaced 75 em apmi. A stream size of 40 liter/min enters the furrows for 24 
hours. Recession is instantaneous and begins 2 hours after inflow ends~ The readily 
available water holding capacity is 15 em and advance and infiltration are described by the 
following relationships: X= 4.5t0·

56 and Z = TO.t0.4°, where X is the distm1ce from upstream 
end of the field that water has advanced (m), t = time in min, and Z = cumulative infiltration 
&~~~ w 

Q.5 
Design a drip irrigation system for the following condition: 

Crop: Cabbage; Spacing: 0.75 m x 1 m; Area: 2 ha (200 m x 100 m); Slope: 0.6%; Static 
Head: 12m; Pan Evaporation: 4 mm/day; Wetted Area: 60 %; Maximum Pump Discharge: 
3.00 lps. Consider headloss in lateral, manifold and main line as 5, 4; and 3% of static head. 

(10) 




