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QUESTION 1 (THIS IS A COMPULSORY QUESTION)

Below is the analysis of variance (ANOVA) table of grain yield data obtained from a 3x5
factorial experiment, where 5 different nitrogen fertiliser rates were tested on 3 maize varieties.

Source of variation Degree of Sum of Mean sum of Computed F
freedom squares squares
Replication 3 2.59
14
Treatment 44.58
2
Variety (V) 1.05
4
Nitrogen (N) 41.23
8
Interaction (V x N) 2.29
42
Error 6.35
59
Total 33.53

a) In a tabular format, list all the treatments involved (with treatment codes and treatment
descriptions). (8 Marks)

b) Based on part (a) information, give the total number of plots for the experiment and desi gna
plot layout for replication 1 only, showing in each plot the treatment code and plot number.

(5 Marks)

¢) Using the ANOVA data, and showing all calculations, draw conclusions in terms of the
treatments effects (maize varieties, nitrogen fertiliser rates and the interaction) on the
observed grain yield i.e. were the treatments significant or not on the maize grain yield
obtained. (12 Marks)

[25 MARKS)]
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) | QUESTION 2

Define the following field experimentation terms and give relevant agronomic examples where
possible.

a) Dependent variables (4 Marks)
b) Independent variables (4 Marks)
¢) Extraneous variables (4 Marks)
d) A hypothesis (4 Marks)
€) A treatment (4 Marks)
) An experimental treatment (5 Marks)

[25 MARKS]

QUESTION 3

Discuss eight (8) basic steps that are considered when conducting agricultural research
experiments. [25 Marks]

QUESTION 4

(a) Discuss the importance of the following principles when conducting agricultural research
experiments;

i.  Replication i (4 Marks)
ii. Randomisation (5 Marks)
iii.  Control (s) or checks (4 Marks)

b) Give the type of experimental design you can use under the following research scenarios and
justify your answer.

i. A variety trial to evaluate grain yield and plant hei ght in 25 late maturing maize (Zea
mays) varieties. (3 Marks)

ii.  The effects of 3 land tillage methods on the yield and growth of 5 different bean
(Phaseolus vulgaris) varieties. (5 Marks)

iii. The effects of 3 poultry manure application rates on Selenium content in lettuce
(Lactuca sativa) leaves, (4 Marks)

[25 MARKS]
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QUESTION 5

Using appropriate examples, discuss the components of a research proposal using the following
guidelines;

a) Introduction
i.  Background information
ii.  Problem statement
iii.  Objectives
iv.  Hypothesis
v.  Expected impact
b) Literature review

¢) Materials and methods



Table of random numbers for 19 treatments

Replicates

I 11 I v \4
4 10 7 13 5
11 1 13 18 9
7 15 16 1 2
14 11 8 7 13
16 4 3 14 15
2 18 19 4 6
19 2 6 15 12
8 U 17 19 3
5 12 15 8 10
17 8 4 2 19
12 5 9 12 7
1 16 18 17 18
15 13 2 9 16
9 19 10 5 11
18 3 14 16 8
3 17 5 11 1
13 6 11 6 14
10 9 1 3 4
6 14 12 10 17
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