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Question 1 (20 Marks)
Differentiate between the following pair of terms.

a. Basic research vs applied research

b. Descriptive statistics vs inferential statistics
¢. Quantitative data vs quantitative data

d. Empirical vs conceptual research

Question 2 (20 Marks)

¢. Suppose that mean yield of standard barley cultivar in South Africa is 10.2 t/ha. You have been
doing research to get a better performing wheat cultivar(s). From 40 samples of a new cultivar,
you obtained a mean yield of 11.4 t/ha with 2.0 t/ha standard deviation. Confirm whether these
results provide sufficient evidence to conclude that the new cultivar gives higher yield than the
conventional cultivar or not,
i. State the hypothesis. [2]
ii. Use the appropriate test statistic and give your conclusion, at 5% significant level. [6]
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f. Under what circumstances do we use the following basic experimental designs? State the
advantages and disadvantage of using each of the experimental designs.

i. Completely randomized design [3] v. Split-plot design [3]
ii. Randomized complete block design [3] wvi. Latinsquare design [3]

Question 3 (20 Marks)

a. Provide the complete trial layout (sketch the plan) for the following experiments:
1. Completely randomised design: Factor A at 3 levels; Factor B at 2 levels; Replicates = 3. [6]
ii. Split-plot design: Factor A at 5 levels in the main plot (in randomised complete block design);
Factor B at 3 levels in the subplot;
Blocks (replications) = 3. [6]
b. Discuss/explain effect of number of replication on MSE, F-value, LSD-value, CV, and SE.  [8]



Question 4 (20 Marks)

a. Draw-up ANOVA-table skeletons and indicate degrees of freedom associated with the different

sources of variations for the following experiments:

i, Completely randomised design: Factor A at 5 levels; Factor B at 3 levels; Replicates = 4.

[5]

ii. Randomized complete block design: Factor A at 5 levels; Factor B at 3 levels; Blocks = 4. [5]

c. Compare and contrast correlation and regression analysis
d. Interpret (i) R =-0.98; and (ii) R%= 0.89.

Question 5 (20 Marks)

An experiment was carried out to investigate response of banana fruit yield to four nitrogen
levels (N1, N2, N3 and Ni). A randomized complete block design (RCBD) was used with
three replications (blocks). You are provided with the following statistics, accompanied by
F- and t-distribution tables:

Sum of squares: SSpiock = 1256; SStve = 1260; and SSroar = 2922.
Mean yields for N1, N2, N3 and Naare 60, 77, 84 and 62 t/ha, respectively.

2MSE
r
a. State the null hypothesis of the experiment.
b. Identify the independent and the dependent variables in the experiment.
C. Draw-up a skeleton ANOVA table and determine whether: (i) blocking was effective
in this experiment and, (ii) there were any significant differences between fertilizer
application rates.
d. Calculate CV (Coefficient of variance).
e. (i) Compare the banana mean yields recorded for the four nitrogen levels using LSD at the
significance level of 5%, and (ii) make your recommendation(s).

LSD= SE Xt(a,df); SE =

Question 6 (20 Marks)

Describe the basic components of a research process.
Question 7 (20 Marks)

Discuss the main issues that you would expect to be raised by your supervisor when
marking/reviewing your research proposal. Please use appropriate examples related to your
field of study.
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