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Assume you tested the yield of three cultivars of maize at three levels of phosphorus in
a Randomized Complete Block design with five replications and got the following

150

8.8

8.0

8.8

8.53

Mean square
17.60
23.82
22.76

results:
Mean Yield (tonnes/ha) of 3 maize cultivars at 3 P levels.
Cultivar Applied P (kg/ha)
: 50 100
-------------- (tonnes/ha)-----
A 4.0 5.6
B 6.4 5.6
C 8.8 8.0
Mean 6.4 6.4
Partial ANOVA table
Source d.f. Sum of squares
Blocks 4 70.40
Cultivar 2 47.64
P 2 45.51
Cultivar X P 31.28
Error -
Total 348.43
6) Write the statistical model for this experiment.

(ii)  Write appropriate hypotheses for the F tests.

(iii) Copy and complete the above ANOVA table, including the cv.

(iv) Do any appropriate mean separation test(s).
(v)  Interpret the results.

6.13
6.67
8.53

[S marks]
[5 marks]
[11 marks]
[4 marks]
[10 marks]

(b)  For the problem in part (a) above, the Cultivar Treatment Total yields are 92, 100, and
128 tonnes/ha for Cultivar A, B, and C, respectively. Show the complete calculation for
the sum of squares. [5 marks]

QUESTION 2

(a) Explain briefly how blocking, proper plot technique, and data analysis can be used to
control experimental error. [12 marks]

(b) Assume that the following data is from a survey of farmers in two districts of the

imaginary country of Paradise. Assume that a sample of farmers in each district were

asked:
Which do you prefer to raise, cattle or goats?

Test the internal consistency of the data. Interpret the results.

Animal Preference in Paradise
Source: Hypothetical
Number of farmers prefering:

District Cattle - Goats
1 50 80
2 40 30

[18 marks]
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QUESTION 3

(a) Compare and contrast between the assumptions of regression and those of correlation
analysis. [10 marks]
(b) Consider the table below, which shows the numbers of defective bolts produced by two
different types of machines (I and II) on 12 consecutive days and which assumes that the
machines have the same total output per day. Use Wilcoxon’s signed rank test to test
whether or not the machines differ significantly in the mean number of defective bolts
produced per day. To do this, state appropriate hypotheses, carry out the test to test them,
and conclude. [The relevant table values are 14 (approx. 5%) and 7 (approx. 1%).]
[20 marks]

Day l 2 3 4 5 6 71 8 9 10 U 12

Machine I 47 56 54 49 36 48 51 38 61 49 56 52
Machinell 71 63 45 64 50 55 42 46 53 57 75 60

Source: Spiegel, M.R. (1992). Theory and Problems of Statistics. 2 Ed. In SI units.
McGraw-Hill Book Company. P. 372.

QUESTION 4

a. Assume that in a test of 6 bean cultivars in a single factor experiment in an RCB design with
3 replications, the cultivar effect was significant (P<0.05), the EMS=0.12, and the means and
1, values are as given below. Calculate an appropriate Duncan's New Multiple Range Test,

including a brief conclusion. [10 marks]
Variety Yield(t/ha)
SD1 1.5
SD2 0.8
SD3 1.0
SD4 0.5
SD5 1.2
SD6 1.6
p=number of means for range being tested 2 3 4 5 6
r, (5% level) 3.15 330 337 343 346

b. Given the following data:
Response of maize to P fertilizer
Source:Hypothetical
P applied (kg/ha): 0 20 40 60 80 100
Yield of maize : 0.8 19 27 44 55 57
(metric tons/ha)
i. Find the equation of the linear regression of yield on P applied. [10 marks]

ii. Test whether or not the regression coefficient is significantly different from zero (do not
state the hypotheses); and, if appropriate, interpret its specific meaning in this problem.
[10 marks]
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Formulas and Half-formulas yvou may need.
(2Y)?2 (ZX) (ZY) Xy Xy
£Y?- —— , EXYy- — ,
n n sz ,
. \| (2x*) (zy?)
(Zxy)?
ny? -
2
, Ix r\ I n-2
Syx = ’ ; b= —,
n- 2 —
\| 1-r?
\ ox?
(O-E)? (|0-E|]-0.5)2 (scp)?
PEEDY , Adjusted SSy = SSy -
E E SSy
Appendix IV
Percentile Values (x7)
for
the Chi-Square Dlistribution
with » Degrees of Freedom . ¥
{shaded area=p) 3
’ 1.’-1 ' 1.’0- 1.’"! l.’lﬁ x.‘w 1.I'u x..lo x’_” x.’w x:u xiu xJ’n xIMI
1 7.88 6.68 5.02 3.84 2.m 132 A58 102 0158 .0089 .0010 .0002 .0000
2 10.6 B.21 1.38 65.99 4.61 2.1 1.89 5718 211 108 0608 .0201 .0100
8 128 11.3 9.36 1.81 6.25 411 2.87 121 584 362 216 JA156 072
4 14.9 18.8 111 9.49 1.78 65.89 3.36 1.82 1.06 J11 484 297 207

167 1561 128 111 0.24 668 485 267 181 115 831 .664 412
1856 168 144 128 106 784 535 346 220 184 124 872 476
208 185 16.0 141 120 5.04 685 425 283 217 1.69 124 988
220 201 176 155 184 102 734 507 849 278 218 166 134
286 217 190 168 147 114 834 580 417 333 270 209 173

©wow-3me:

10 262 282 205 183 16.0 125 8.34 674 487 394 825 266 216
11 268 247 219 187 178 187 108 7.58 5.58 457 882 83.06 260
12 288 282 238 210 185 148 1138 844 680 5238 440 857 8.07
18 20.8 277 247 224 188 160 1238 8.30 704 689 5.01 411 857
14 818 201 261 237 211 171 188 102 779 657 563 4.68  4.07

15 828 806 275 2.0 228 182 148 110 8585 1726 626 528 460
18 848 820 288 2638 236 184 158 118 981 1796 691 581 514
17 86.7 834 8302 276 243 205 163 128 10.1 867 156 641 5.70
18 872 348 815 289 260 216 178 187 10.8 039 828 7.01 626
19 886 862 829 801 272 227 188 146 117 101 891 763 684

20 400 876 342 814 284 238 198 166 124 108 950 826 743
21 414 889 865 827 206 249 203 163 132 116 108 890 8.08
22 428 408 368 3392 80.8 260 2183 172 140 123 11.0 954 864
28 442 416 381 862 820 271 228 181 148 181 117 102 9.26
24 466 480 894 864 332 282 288 180 157 188 124 108 9.89

25 | 469 443 408 377 344 2083 248 189 165 146 181 118 105
26 488 456 419 889 36586 304 253 208 178 154 188 122 112
27 496 47.0 482 401 8367 815 268 217 181 162 146 129 118
28 510 483 445 418 879 326 278 227 189 1689 158 186 125
29 628 498 467 426 891 837 288 286, 198 17.7 160 148 181

80 537 609 470 438 40.8 S48 208 245 206 185 168 150 13.3
40 668 687 598 558 61.8 456 B9.3 83.7 201 265 244 222 207
50 795 1762 T14 6715 632 568 493 429 877 848 824 297 280
60 820 884 B33 1781 1T44 670 6588 623 465 432 405 875 855

70 | 1042 1004 950 005 855 776 693 617 668 517 488 464 433
80 | 1168 1128 1066 1019 966 881 ‘798 711 643 604 572 685 512
90 | 1283 1241 1181 1181 1076 986 898 806 738 68.1 656 618 592
100 | 1402 1858 1206 1248 1185 1091 993 801 B24 779 742 701 678

Source: Catherine M. Th Table of p ge points of the X} distribution, Biometrika, Vol. 32 (1941), by permission of
the author and publisher.
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Appendix |1l

Percentile Velues {t,)
for
Student’s t Distribution
with » Degrees of Freedom
{sheded ares = p)

’ taes ta tm tn te 17 tn tn ta ta
1 63.66 31.82 12,71 6.31 3.08 1.376 1.000 127 326 168
2 8.82 6.96 4.30 2.92 1.89 1.061 818 617 288 142
8 5.84 4.54 8.18 2.35 1.64 878 168 584 277 ~187
4 4.60 3.78 2.78. 2.18 153 B4l 41 569 2n 134
5 4.08 3.36 257 2.02 148 520 27 568 267 132
(] a.71 3.14 245 1.94 1.4 506 ns 563 266 181
7 8.50. 8.00 2.36 1.80 142 808 11 548 268 180
8 3.36 2980 231 1.88 1.40 .B88 108 546 262 .180
] 8.26 2.82 226 1.88 1.38 .B88 .703 5438 281 128
10 8.17 2.7¢ 228 181 137 879 700 542 260 128
11 8.11 2.72 220 1.80 1.86 878 697 540 260 128
12 3.08 2.68 2.18 178 138 878 686 539 259 128
13 3.01 2.65 2.16 177 1.5 870 694 538 259 .128
u 2.98 262 214 178 1.34 868 692 587 258 128
15 295 260 2138 L76 1.34 866 891 536 268 128
16 2.92 258 212 1.76 134 885 680 5356 258 128
17 2.90 257 211 174 1.38 863 689 534 257 128
18 288 256 210 178 1.38 862 688 584 257 127
18 2.86 2.54 2.08 1738 1.88 861 688 538 257 127
20 2.84 258 2.08 172 1.82 860 687 538 257 127
21 2838 252 2.08 172 132 869 686 532 257 J27
! ‘ 22 2.82 251 2.07 1.72 1.32 868 686 532 256 JA27
28 2.81 250 207 171 1.82 858 6856 582 256 127
24 2.80 249 2.06 171 1.32 B57 685 531 258 127
25 278 248 2.08 1 1.82 856 684 531 256 127
26 2.78 248 2.08 171 1.32 856 684 5381 256 27
27 2.1 247 2.05 170 131 B56 684 581 258 127
28 2.16 247 2.06 170 181 866 683 530 256 127
29 276 246 2.04 1.70 1.31 864 683 580 258 127
80 2.75 246 2.04 1.70 131 8564 - .688 530 256 127
40 2.70 242 2.02 1.68 1.30 851 .681 529 256 126
60 2.66 2.39 2.00 1.67 1.30 848 678 527 254 126
120 2.82 2.36 1.98 1.66 129 845 817 526 254 126
- 258 2.33 1.96 1.646 128 842 674 524 258 128
Source: R. A. Fisher and F. Yates, Statistical Tables for Biologi Agricultural and Medical R h (5th edition), Table III,

Oliver and Boyd lid., Edinburgh, by permission of the authors and publuhen




