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INDIAN INSTITUTE OF TECHNOLOGY KHARAGPUR
End-Spring Semester 2017-18

Date of Examination: 20 Apr. 2018 Session (FN/AN): AN, Duration: 3 Hrs, FullMarks: 50
Subject number: AG60092 Subject: Soil-Plant-Water Relationships Students: 19
Department/ Centre/School: Agricultural and Food Engineering
Instructions: Answer all questions

1. Answer the followings (Any two).
(a) Explain the mechanism of water movement in-and-out of plant cell. State the pathway of water

flow from soil to xylem in plant root.
(b) State the importance of ET measurement in field crops. Explain the efficient direct methods for

estimating daily and crop growth stage specific ET loss of water from field crops.
(c) State the differences between 'USWB Class-A pan evaporimeter' and 'Sunken screen pan

evaporimeter'. Explain the ET estimation using both the evaporimeter data.
(5x2=10)

2. Answer the followings.
(a) What is Effective Rainfall (ER)? A wheat crop was irrigated to maintain the soil moisture in the

root zone depth at field capacity. The crop received rainfall of 50 mm and 15 mm at 4 and 6 days
after the irrigation, respectively. Calculate the ER received by the crop for the two rainy days
using the following information.
Root zone depth = 0-60 em, Field capacity moisture content = 17% (weight basis), soil bulk
density = 1.5 Mg m", daily consumptive use of water = 5 mm.

(b) A wheat field of 3 ha was irrigated to raise the soil moisture content to field capacity. The soil
moisture reached the field capacity in two days after the irrigation. For these two days, the
potential evapotranspiration was 1.8 cm. The volume of water applied at the field head was 3500
m3. Using the soil information given in table below, calculate the followings.

1. The available soil moisture depletion (%) at the time of irrigation
ii. The irrigation efficiency for the wheat crop

Table: Soil properties in the crop root zone depth
Root zone depth, Soil moisture content (w/w), % Bulk density,
cm Field Wilting Before Mg m"

Capacity Point irrigation
0-20 18.0 6.5 10.5 1.55
20-40 18.5 6.8 10.8 1.62
40-60 20.6 7.2 11.2 1.66

(4+6=10)
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3. Answer the followings (Any two).
(a) What are Water Requirement (WR) and Water Use Efficiency (WUE) of field crops? Briefly

explain the agricultural technologies to increase WUE under both irrigated and rainfed ecosystem.
(b) What is irrigation scheduling? Explain the most efficient criteria for irrigation scheduling of field

crops.
(c) Discuss the water management for a transplanted rice crop of 150 days maturity and wheat crop

of 120 days maturity.
(5x2=10)

4. State the following production practices with scientific understanding (Any five).
(a) Maintenance of standing water around heading stage for rice crop.
(b) Irrigation method for highly permeable soil.
(c) Seedbed preparation in dry land ecosystem.
(d) Irrigation scheduling based on climatological approach.
(e) Irrigation method for orchard crops
(f) Crop selection and field management for use of high salinity irrigation water.

(2x5=10)

5. Answer the followings.
(a) Three sprinkler lines of 240 m each with 24 sprinklers are placed at 15 m interval. Work out the

capacity of a sprinkler system (litre/second) to apply water at 1.5 em h-l. This sprinkler system
will be used to irrigate a potato field of size 240 m long and 180 m wide. Calculate the time
required to irrigate the potato field if depth of irrigation is 6.0 em and 02 hours is required to fix
the laterals in each shifting.

(b) What is Real-Time irrigation scheduling of field crops? With example, explain operational
method of the irrigation scheduling.

(6+4=10)


