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Question 1 (20 Marks)

Briefly define the following statistical terms:

a. Interaction 2] f. Factor [2]

b. Experimental error [2] g. Treatment 2]

c. P—value [2] h. Response [2]

d. Hypothesis [2] i. Standard error [2]

e. Statistic [2] j. Basicresearch 2]
Question 2 (20 Marks)

a. 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,

1. State the hypothesis. [2]
ii. Use the appropriate test statistic and give your conclusion, at 5% significant level. [6]
L= XA t= X—H
S- S-
X X

b. 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. Latin square design [3]

Question 3 (20 Marks)
a. Provide the complete trial layout (sketch the plan) for the following experiments:
i. Completely randomised design: Factor A at 3 levels; Factor B at 2 levels; Replicates = 3. [6]
il. 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 [6]
d. Interpret (i) R =-0.98; and (ii) R?= 0.89. [4]
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: SSpick = 1256; SSty = 1260; and SStota = 2922.
Mean yields for Ni, N2, N3 and N4are 60, 77, 84 and 62 t/ha, respectively.

ISD = §- Xgarys S7 = ZAiSE
a. State the null hypothesis of the experiment. [2]
b. Identify the independent and the dependent variables in the experiment. (2]
C. Draw-up a skeleton ANOVA table and determine: (i) whether blocking was effective
in this experiment and, (ii) whether there were any significant differences between fertilizer
application rates. [8]
d. Calculate CV (Coefficient of variance). [2]
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). [6]



Ftableat5%

Numerator degree of freedom {df}

L4

F-tableat 1%

Denominator degree of freedom {df)

w 1 2 3 4 5 § 7 8§ ¢ _wm 1 2 3 4 5 6 7 8§ 9
21985 900 092 902 003 903 004 OD4 904 ¢+ 21985 500 992 502 003 993 594 604 004
31341 308 205 287 282 279 277 75 173 31341 308 203 287 283 279 277 275 2713
4| 212 180 167 160 155 152 150 148 147 41212 180 167 160 155 152 150 148 147
51163 133 121 114 110 107 105 163 102 51163 133 121 114 110 107 105 103 102
61 137 109 978 915 875 847 826 810 798 ° 6| 137 109 978 915 875 847 826 810 708
71122 9355 845 785 746 7.19 699 684 672 7122 955 845 785 746 119 699 584 672
8] 113 865 750 701 663 637 618 603 501 - § 113 865 739 7.01 663 637 618 603 591
91106 802 699 642 G056 580 S61 547 535 © 9] 106 $02 699 642 605 580 561 547 533
106 7356 655 399 564 330 520 500 494 0| 100 236 635 599 564 530 5320 506 494
965 721 622 567 532 507 480 474 463 « 11| 865 721 6722 567 532 507 45 474 463
933 693 595 541 506 482 464 4350 430 12 1933 693 395 541 506 482 4064 450 439
907 670 3574 521 486 462 444 430 419 - 131907 &7 574 521 486 462 444 430 419
886 651 556 504 460 446 428 414 403 ¢ 141 886 651 556 504 469 446 438 414 403
5.68 G636 542 4389 456 432 414 400 380 ;157 863 636 342 48 456 432 414 400 330
853 633 520 477 444 420 403 380 378 ¢ 6] 8353 623 520 477 444 420 403 38 378
840 6411 518 467 434 410 393 379 368 | 840 611 3518 467 434 410 393 379 348
820 601 509 458 425 401 384 371 360 829 601 502 4358 425 401 3384 371 3.60
818 5903 3501 430 417 304 377 363 353 $318 593 501 4350 437 394 377 363 352
810 585 494 443 410 387 370 356 346 $.10 585 404 443 410 387 370 356 346
802 578 487 437 404 381 364 351 340 802 378 487 437 404 381 364 351 340
705 572 482 431 399 376 350 345 335 795 572 482 431 399 376 350 345 335
788 566 476 426 394 371 354 341 330 788 366 476 426 394 371 354 341 330
782 561 472 422 390 367 350 336 326 782 361 472 422 390 367 350 336 326
777 357 468 418 385 363 346 332 3m 777 357 468 418 385 3.63 346 332 322
756 3539 451 442 370 347 330 3.17 307 736 539 451 402 370 347 330 317 307
731 318 431 383 351 320 312 299 289 731 518 431 383 351 329 312 299 280
717 506 420 372 34F 319 302 289 278 717 506 420 372 341 319 302 289 278
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