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Q1) Describe various type of soil water and explain soil water tension?  

Ans. Soil water is mainly of three types :- 

 Gravitational water : A soil sample saturated with water and left to drain the excess 

out by gravity holds on to a certain amount of water. The volume of water that could 

easily drain off is termed as the gravitational water. This water is not available for 

plants use as it drains off rapidly from the root zone. 

 Capillary water: the water content retained in the soil after the gravitational water 

has drained off from the soil is known as the capillary water. This water is held in 

the soil by surface tension. Plant roots gradually absorb the capillary water and thus 

constitute the principle source of water for plant growth. 

 Hygroscopic water: the water that an oven dry sample of soil absorbs when exposed 

to moist air is termed as hygroscopic water. It is held as a very thin film over the 

surface of the soil particles and is under tremendous negative (gauge) pressure. This 

water is not available to plants. 

Soil moisture tension : It  is the measurement of how strongly water is held in the soil. Water is 

held in the soil by capillary forces as well as the attraction of the water moisture to itself and two 

electrically charged clay particles. A measure of the amount of work that must be done (suction 

that would need to be applied) to move water in the soil. 

Soil moisture tension is measured in units of pressure 

The tension at which irrigation is recommended depends on the soil and crop. But typically e Falls 

somewhere between 30 and 50 kpa 

 

 

 Q 2. Explain the consumptive uses of water and factors affecting it? 

Ans).  It is defined as the total quantity of water used for growth of the plants by transpiration and 

the amount lost by evaporation.  

Water deposited by dew or rainfall and subsequently evaporating of water without entering the 

plant system is a part of consumptive use of water. 

Factor affecting consumptive uses. 

1. Evaporation 



2. Mean monthly temperature 

3. Growing season of Crop and crop requirement  

4. Monthly precipitation in the area 

5. Depth of irrigation 

6. Wind velocity in the locality 

7. Soil and topography 

8. Irrigation particles and methods of irrigation 

Q 3). A watercourse has a CCA of 11000 hectare. The intensity of irrigation, Kor period, and Kor 

depth  is for crop A is 40%,  20 days, 10 cm  and for crop B is 30%, 15 days, 16cms respectively. 

Calculate the outlet discharge of the water course?  

Solution =  

(A) For Crop A: 

Area under irrigation =11000 x 0.4 = 4400 hectares  

Kor period = b= 20 days  

Kor depth = D= 10 cm= 0.1 m  

Duty = ∆= 8.64 b/D = (8.64 x 20/0.1) =1728 hectares/cumec 

Hence discharge required = Area under irrigation/ outlet factor=4400/1728 = 2.54cumec 

(B) For Crop B: 

Area under irrigation =11000 x 0.3= 3300 hectares  

Kor period = b= 15 days  

Kor depth = D= 16 cm= 0.16 m  

Duty = ∆= 8.64 b/D = (8.64 x 15/0.16) =810 hectares/cumec 

Hence discharge required = Area under irrigation/ outlet factor=3300/810 = 4.07cumec 

Thus, the design discharge of water course= 2.54 + 4.07= 6.61cumec 

 

Question 4). Design  an irrigation channel to carry a discharge of 50 m3/sec by Kennedy theory. 

Assume m = 1 , N = 0.025 and channel slope is 1 in 5000? 

Solution =  

Given  

Discharge (Q) = 50 m3/sec 

M = 1  



N = 0.025 

Slope = 1/5000 

By kennedy's theory  

1. Assume D = 1.72 m 

2. V0 = 0.55 m D0.64 =0.55(1)(1.72)0.64 = 0.778 m 

3. A = Q/V0 =50/0.778 = 64.26 m2 

4. A = B D + 0.5 D2 {assuming  m =1/2  

64.26 = 1.72 B + 0.5(1.72)2 

B = 36.5 

5. P = B + √5 D = 36.5 + √5*1.72 

=40.34m 

R = A / P = 64.26/40.34 = 1.59m 
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Vc  = 0.788 m/sec  

By checking Vc and V0 values.  

Vc  = 0.788 ≈ 0.778  

 m =1  

Result =  

B = 36.5m 

D = 1.72m 

Q5). Compare Kennedy and Lacey’s theories. Why is Lacey’S conception is superior to that of 

Kennedy’s ?  

Ans. The concept of silt transportation is same in both cases, both agree that the silt is carried by 

the vertical eddies generated due to friction of the flowing water against rough surface of canal. 

Kennedy considered a trapezoidal channel section and therefore he neglected eddies generated 

from the sides. For this reason, Kennedy's critical velocity formula was derived only in terms of 

depth of flow(y). Lacey considered that an irrigation channel achieves a cup-shaped section(semi 

ellipse) and that entire wetted perimeter of the channel contributes to the generation of silt 



supporting eddies. He, thus, used hydraulic mean Radius(R) as a variable in his regime velocity 

formulas instead of depth(y) 

*Difference between Kennedy's and Lacey's Silt theories:* 

(1). Kennedy stated all the channels to be in state of regime provided they did not silt or scour. But 

Lacey differentiated between two regime conditions, i.e. initial regime and final regime. 

(2). According to Lacey , grain size of material forming the channel is an important factor, and 

should need much more attention than what was given to it by Kennedy. He connected grain 

sized(d) with his slit factor(f) as  

f=1.76(dmm)^0.5. 

(3). Kennedy used Kutter's formula for determining actual generated channel velocity. The value 

of Kutter's rugosity coefficient (n) is again a guess work.Lacey , on other hand, has produced a 

general regime flow, after analysing huge data on regime channels. 

(4). Kennedy has not given any importance to bed width and depth ratio. Lacey has connected 

wetted perimeter (P) as well as area (A) of the channel with discharge, thus, establishing a fixed 

relationship between bed width and depth. 

(5). Kennedy did not fix regime slopes for his channels, although, his diagrams indicate that steeper 

slopes are required for smaller channels and flatter slopes are required for larger channels. Lacey, 

on other hand, has fixed the regime slope, connecting it with discharge. 


