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AGRICULTURAL & FOOD ENGINEERING DEPARTMENT 
INDIAN INSTITUTE OF TECHNOLOGY KHARAGPUR 

Date of Examination: I 4 I 13 End Spring Semester Full marks: 50 
M. Tech. (ASM) Subject: Systems Approach in Agriculture 
Subject No. AG 60064 (3-1-0) No. of students: 09 Time: 3h 

1. (a) What is 'Crop modeling and Simulation'? 

(b) Explain the systematic approaches for crop simulation. 

(c) State the importance of crop modeling in agricultural production research. 

2. (a) Explain the dynamic nature of crop model with an example. 

(b) Illustrate the concepts of crop system mode I development. 

(1+4+1=6) 

(2+3=5) 

3. ·(a) Explain the biomass simulation process of a potential production simulation model. 

(b) Explain the calibration and validation process of CERES-Rice model. 

(3+4=7) 

4. With an example, explain the use of OSSA T to recommend the best planting time of rice 

at Kharagpur in view of uncertainty in weather. 

(5) 

5. (a) What is test of significance? 

(b) Work out the sample size required so that the probability of the difference between 

the sample mean and population mean should not exceed 5% of the population mean is 

0.95. The population mean is 9.85 and the standard deviation is 1.2. 

(1+2=3) 

6. A field experiment is to be planned to evaluate the effect two factors i.e. tillage operation 

and seeding rate on pod yield of peanut crop. The factor tillage operation has five levels 

and seeding rate has three levels. Each treatment has three replications. Answer the 

followings: 

(a) Suggest the appropriate design and illustrate the layout of the experiment if the 

seeding rate has to be tested with high degree of precision 

(b) Construct the Analysis of Variance table for the design showing the sources of 

variation with corresponding degrees of freedom. 

(3+2=5) 
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7. The effects of four levels of irrigation and three levels of nitrogen management on grain 

yield of wheat crop are given in the table below. The levels of irrigation are its 

application at 20, 40, 60, and 80% available soil moisture. The levels of N management 

are its application at 0, 50 and 1 00 kg/ha. The effect of irrigation, N management and 

their interaction were significant. The Least Significant Difference for irrigation, nitrogen 

and their interaction effects are 550, 400 and 380 kg/ha of grain yield, respectively. 

Table: Wheat grain yield (kg/ha) at different levels irrigation (1:20-80) and nitrogen 

(N:0-100) management 

Treatments I20 £40 160 180 

NO 2050 2255 2420 2450 

N50 2526 2850 3520 3625 

NlOO 2400 3225 4250 4300 

Answer the followings: 

(a) Discuss the effect of irrigation and N management on the grain yield. 

(b) Recommend' the best irrigation and N management level from the results. 

8. Write short notes on any four ofthe following 

(a) Parameters and constants in crop model 

(b) SUBSTOR-Potato 

(c) Compartment model symbols 

(d) Growth duration simulation in CERES-Rice 

(e) Duncan's Multiple Range Test 

9. Solve the following L.P. problem using Big M method: 

Maximize Z = 2X1 + 3X2 + 4X3 

Subject to 3X1 + X2 + 4X3 :S 600, 

2X1 + 4X2 + 2X3 2:480, 

2X1 + 3X2 + 3X3 = 540, 

x,,x2,X3::::o 

. (4+1=5) 

(1X4=4) 

(6) 
10. Solve the following transportation problem for minimum total transportation cost. The 

values in the body of the matrix represent the unit transportation costs in rupees. Use the 

'Vogel's approximation method' to find the initial basic feasible solution. 

D, 02 D3 Supply 

01 5 7 10 

02 6 4 6 80 

03 3 2 5 15 

Demand 75 20 50 

(4) 




