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Note: This lecture is a bit lengthy so it will be continue in the 
upcoming lectures. 

Infiltration refers to the movement of water into the soil layer. The rate of this 
movement is called the infiltration rate. If rainfall intensity is greater than the 
infiltration rate, water will accumulate on the surface and runoff will begin. 

Improvements in soil conditions and soil-water regime to optimize crop 
production can be accomplished by runoff management techniques which vary 
with the situation, depending on existing conservation problems, on soil and 
on ecological region. 

In the arid and semi-arid regions, the choice of management is clear; all 
rainfall must be retained by techniques that reduce storm-water runoff, 
improve infiltration and increase the water storage capacity of the soil. In the 
humid and sub-humid areas, a balance has to be struck between conservation 
of soil and water by runoff control and the avoidance of surface water logging, 
so the options are not as straight forward. In general, runoff is best minimized 
by ensuring high infiltration of rainwater into the soil through biological 
conservation measures. Where this cannot be done to full effect, particularly 
in areas of high-intensity storms or where there are periods of poor crop cover, 
earth works (physical control measures) can provide surface protection by 
holding water giving it time to soak through the surface. Such physical 
conservation measures involve land shaping, the construction of contour 
bunds, terraces and ridges. These require considerable technical design, 
supervision, proper construction and maintenance. In contrast, the biological 
methods include some soil management and agronomic cultural practices that 
is normally the companion of profitable agriculture such as appropriate land 
use and preparation, fertility maintenance, crop residue management, the use 
of cover crops and appropriate crop husbandry. Much research on rainfall-



runoff management and its influence on erosion and soil-water conservation 
have been accumulated over the years. Some of the successful practices are 
briefly described in the following section. 

Mechachanical Measures 

a.     Levelling 

Leveling reduces the slope of the land, thus reducing the speed of the runoff 
and ultimately increasing the infiltration. The agricultural operations also can 
be carried out easily in leveled land. A plain wooden structure called maddim 
is used for leveling ploughed land in High Himalayan region of Nepal. A heavy 
stone is put on the maddim for increasing the pressure required for leveling. 
Sometimes, a man also may sit in place of stone. Such an indigenous 
technology for leveling is called planking. With this practice, there is a very 
good seed soil contact and very good germination of the crops. Secondly, there 
is moisture conservation in the field. Small clods are pressed and broken into 
finer particles and this way soil structure is improved. 

b.      Bunding 

Bunding is the construction of small embankment or bunds across the slope of 
land. Bunds act as a barrier to runoff. Bunds breaks the slopes into segments 
which shorter in length than required to overland flow. The reduction of slope 
not only reduces the soil erosion but also retain the runoff water in 
surrounded area of the bund. They control the effective length of slope and 
thereby reduce the gain in velocity of runoff flow to avoid gully formations. 
Bunds are constructed with the following objectives: 

 To increase the time of concentration of rainwater where it falls and thereby 
allowing rainwater to percolate into the soil 

 Converting a long slope into several ones as to minimize velocity and 
thereby reducing the erosion by runoff water 

 To divert runoff either for water harvesting purposes 

Types of bunds 

1.      Contour bund 

Contour bunds are earth banks, 1.5 wide, thrown across the slope along the 
contour. They are suitable in low rainfall areas (up to 600 mm annual rainfall) 
having slopes 1-70 and more permeable soils while  not suitable in clay soils. 



The main function of these bunds is to reduce slope length which in turn 
reduces soil erosion and to store and retain water. 

2.      Graded bunds 

When grade is provided in bunds it is referred to as grade bunds. It is used in 
areas having rainfall greater than 700 mm per year. However, it can be used in 
low rainfall areas having heavy texture soil. In such areas, when rainfall takes 
place, a portion of water is ponded over the surface, to remove such water 
some grade should be provided. It requires establishment of grassed waterway 
as an outlet for disposal of surplus water. 

The main functions of graded bunds are to reduce slope length to control soil 
erosion and to dispose the excess water to the suitable outlet. 

c.       Terracing 

Terracing is the method of modifying land surface for erosion control and 
water conservation. Terracing involves construction of embankments or ridge 
and steps like structure across the slope.  Effective length slope is reduced by 
terracing. From experiment, it has been found that soil loss is directly 
proportional to the slope length of power 0.5. According to this, soil loss is 
increased with increase in slope length. Thus, terracing reduces erosion by 
reducing slope length. In Nepal, it has been found that mean annual soil 
erosion rates from level bench terrace was 20 ton ha-1 while erosion rates from 
similar unterraced land was 100 ton ha-1. 

Functions of terraces: 

Intercept surface runoff and convey it to suitable outlet at non erosive velocity. 

Reduce the slope of length by splitting the slope length in different parts. 

Traps the splashed soil particles. 

Types of terraces 

1.      Diversion terraces 

Used to intercept overland flow on a hillside and channel it across slope to a 
suitable outlet, e.g. grass waterway or soak away to tile drain; built at slight 
down slope grade from contour. Diversion terraces are further classified as: 

 Mangum type:  Formed by taking soil from both sides of the embankment. 



 Nichols type: Formed by taking soil from upslope side of the embankment 
only. 

 Broad-based type:  Bank and channel occupy width of 15m. 
 Narrow-based type:  Bank and channel occupy width of 3–4m. banks have 

steeper slope which cannot be cultivated. To make cultivation possible bank 
should not exceed 140 slope if small machinery is used or 8.50 for large 
machinery 

 2.      Retention terraces 

Level terraces; used where water must be conserved by storage on the hillside. 
This is only recommended for permeable soils on slopes less than 4.50. 

3.      Bench terraces 

Alternating series of shelves and risers used to cultivate steep slopes. It can be 
constructed where steep slope up to 300, need to be cultivated. Risers are 
vulnerable to erosion and protected by vegetation and faced with stones or 
concrete. Various modifications can be made to permit inward-sloping shelves 
for greater water storage or protection on very steep slopes or to allow 
cultivation of tree crops or market-garden crops. 

 

 


