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Growth, Development and Yield Quality of Cat's Wiskers ( Orthosiphon aristatus{Blume)
Mig.) as Affected by Sowing Dates and Nitrogen Fertilizer Rates

ABSTRACT

This research was conducted at Rajabhat Institute Pibulsongkram,
Phitsanulok in the year 2000 and 2001. The objectives of this research were to study growth,
development and yield quality of Cat's Whisker when grown in condition of different sowing
dates and nitragen fertilizer rates. Split plot in RCB. was used in the experiment. Main plot
are sowing dates as June 15, August 15 and October 15. Sub plot are nitrogen fettilizer rates
as 0, 20, 40 and 60 Kg.N/rai. Fertilizer were treated at 15-day afier, sowing. * From the
experimental result, it was found the trend that appropriate sowing date and fertilizer rate
were June 15 and 60 Kg.N/rai respectively. Goad performance of height, number of branches
and number of nodes were obtained from those condition. For vield quality, it couldinot:be

analyzed because there had not the appropriate and efficiencyimethod to extract the quantity

of important chemical inCat 's Whisker.
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Appendix Table 1 Meteorological data in January 2000 at Muang Phitsanulok
Date Rainfall Max.temp Min.temp RH.
(mm) o ©0) (%)
1. 0.0 321 19.2 %D
2 0.0 322 200 91
3. 0.0 31.8 20.0 g1
4. 0.0 325 202 87
5. 0.0 336 208 85
6. 0.0 338 200 21
7. G.0 330 209 87
8. 00 331 229 88
g 00 320 233 82
10. 0.0 34.1 233 82
11. 0.0 34.1 223 88
12. 00 34.0 215 | 35
13. 0.0 335 19.0 87
14. 0.0 327 17.0 90
15. 0.0 331 16.3 81
16. 0.0 333 16.5 71
17. 0.0 32l 17.0 85
18. 0.0 3Ll 17.9 B3
19, T. 3z 216 87
20. T. 280 21.1 81
21, 0.0 298 15.0 17 |
22 0.0 30.7 20.7 73
230 0.0 321 19.6 86
24, 0.0 321 19.8 81
25, 0.0 324 20.0 83
26, 0.0 J2.| 215 78
27 0.0 302 20.0 73
28. 0.0 280 17.9 76
29, 0.0 284 17.0 76
30. 0.0 28.3 17.6 7
3L 0.0 284 185 71

T=less amount of rainfall and could not be measured




ix Table 2 Meteorological data in February 2000 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp R.H.
{mm) °C) G} (%)

1. 0.0 28.0 171 m
2. 0.0 27.0 149 80
3. 0.0 29.1 14.0 88
4, 0.0 30.3 149 84
5. 0.0 314 16.0 85
6. 0.0 313 173 85
7. 0.0 318 17.6 87
8. 00 30.0 17.7 85
8. 0.0 31.0 171 90
10. 0.0 32.2 176 86
Il 0.0 33.2 172 I
12 0.0 341 18.1 79
13. 0.0 335 179 91
14. 0.0 33.5 19.3 86
15. T. 33.5 213 86
16. 0.8 27.6 246 80
17. 0.0 322 229 91
18. 13 33.6 23.9 85
19. ™ 34.0 23.9 20
20. 00 33.9 23.8 91
2% 0.0 35.2 250 87
22, 0.0 35.6 246 84
23. 0.0 36.0 251 88
24, 0.0 36.4 255 85
25, 09 34.5 25.1 80
26. 3.2 33.0 240 87
27. T. 28.3 20.5 86
28. 0.0 31.6 19.9 88
29. 7.9 324 243 79

T=less amount of rainfall and could not be measured
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Appendix Table 3 Meteorological data in March 2000 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp RH.
(mm) 0 ©0) (%)
I. 33 27.0 199 88
2. 0.0 31.3 21.6 76
3. 0.0 340 22.2 88
4. 0.0 35.5 21.6 87
3. 0.0 34.8 19.8 78
6. 0.0 35.7 19.4 85
7. 0.0 351 20.2 75
8. 0.0 35.6 194 76
9. 0.0 35.4 209 86
10. 0.0 353 21.7 82
1. 0.0 35.1 205 77
12, 0.0 35.6 19.9 80
13. 0.0 354 19.3 77
14. 0.0 36.8 18.2 69
15. 0.0 365 20.2 69
16. 0.0 355 211 70
17. 0.0 36.7 21.6 66
18. 0.0 37.6 22.5 71
19. 0.0 35.9 24.6 76
20. 0.0 36.6 225 84
2. 0.0 36.2 25.3 78
22 0.0 35.9 25.9 78
2.3 0.0 36.5 25.0 75
24, 0.0 31.6 25.8 74
25, 0.0 34.6 24.7 84
264 0.0 35.3 24.8 72
28 0.0 353 23.5 67
28. 0.0 34.2 23.4 73
25 0.0 36.1 242 80
30 0.0 36.4 25.6 85
31 0.0 36.8 26.4 81
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Appendix Table 4 Meteorological data in April at Muang Phitsanulok

Date Ralnfall Maz.temp Min.temp RH.
(mm) C) ¢y (%)
1. 0.0 38.2 258 85
2 0.0 38.6 26.2 83
3. 0.0 38.3 26.6 81
4 0.0 39.5 239 81
5 0.0 39.6 258 78
6. 0.0 37.7 26.8 81
1. 0.0 38.5 21.7 79
8. 0.0 37.0 25.6 80
9. 0.0 38.5 264 &l
10. 9.2 38.5 24.5 73
1. 0.0 341 23.2 87
12, 0.0 36.4 24.7 87
13. 0.7 31.6 24.0 89
4. T 35.0 244 92
IS. 6.2 326 24.7 86
16. 121 32.7 24.7 92
17. 0.0 325 229 91
18. 0.0 35.1 24.7 85
19. 0.7 35.9 25.9 88
20. % 36.3 25.0 89
2. 0.0 35.7 253 87
ZB 11.3 3523 26.0 88
25, 0.0 34 22.0 92
24, 0.0 25.3 26.2 89
25. 0.0 36.6 26.4 83
26! 14 35.3 25.9 85
b, 1.7 35.5 25.0 92
28. T. 347 23.8 91
29. 106 35.3 24.6 87
30 0.0 2.6 23.3 92

T=less amount of rainfall and could not be measured




47
Appendix Table 5 Meteorological data in May 2600 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp R.H.
(mm) O O (%)

1. 43.6 3152 259 90
2. T 345 220 95
3. 26 343 263 88
4. 0.0 337 254 90
5. .0 344 250 85
3 0.0 38.1 253 82
7. 0.0 35.1 257 82
g 0.0 3438 254 84
S. 0.0 37.2 25.5 87
10. 0.0 372 26.1 87
1 38.7 364 278 78
12 10.0 340 233 93
13. T. 344 23.9 91
14. T 338 255 21
15. T. 33.2 25.1 o1
16. 21.8 336 25.6 87
17. 44.5 32.7 243 91
18. 24 336 248 93
19 1.9 333 256 920
20. 14.8 27.0 25.0 91
21 02 273 21.6 95
2e. 0.0 31.6 23.1 93
23 0.1 34.1 25.6 87
24, 0.6 355 25.1 0
25. 0.0 342 254 &g
26. 0.0 352 253 84
27} 0.0 355 249 85
28. 0.0 350 255 89
29. 00 353 26.5 81
30 00 343 255 86
31 00 351 248 88

T=less amount of rainfall and could not be measured
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Appendix Table 6 Meteorological data in June 2000 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp R.H.
(mm) O O
1. 686 35.0 25.9 87
2. 10.7 313 228 96
3. 491 321 24.7 90
4, 62 33.7 23.6 96
5. 74 34.1 242 93
6. 0.0 327 241 92
7. 0.0 348 26.9 83
8. 0.3 35.2 26.9 88
9. 0.0 341 254 88
10. 6.9 34.7 25.2 88
1. 17 325 23.5 90
12, 27 32.5 23.5 90
13. 0.1 33.5 24.5 85
14. 19.5 338 23.7 87
15. 1.7 31.6 23.6 92
16. 0.0 33.1 245 93
17. 10.7 331 249 89
18. 0.0 33.6 25.0 90
19. 0.0 344 26.1 89
20. 0.0 334 25.8 87
21. T 34.0 25.8 o
22, T 34.3 26.3 89
23 9.3 31.6 23.9 92
24. 344 314 22.3 94
25. i8.6 33.6 23.5 92
26. 5.2 31.5 2.0 92
21. T 29.4 23.0 92
28. 0.0 33.5 24.7 91
29. 0.0 334 25.6 88
30 0.0 33.5 26.6 87

T=less amount of rainfall and could not be measured
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Appendix Table7 Meteorological data In July 2000 at Muang Phitsanulok

Datt Rainfall Max.temp Min.temp RH.
{mm) 0 ¢C} (%)

1. 27 34.7 23.8 89
2. 0.0 345 24.0 92
3. 0.0 35.6 253 90
4. 0.0 35.3 27.0 88
3. T 32.2 25.9 88
6. T 33.9 251 89
7. 61.1 34.5 24.0 92
8. 1.7 30.8 23.0 96
9. T 323 25.0 30
10. 0.1 339 25.1 89
1L 4.0 2%.6 245 89
12. 166 26.1 23.6 92
13. T 30.6 233 95
14, 0.0 330 24.6 93
15. T 342 25.5 8
16. 10.0 32.8 22.1 97
17. 01 31.0 22.8 93
18. 1.0 301 25,5 90
19. i 311 25.0 92
20. 12.8 328 245 89
21, 0.0 333 24.2 92
22 9.2 331 24.1 91
23 T 33.6 249 93
24, 18:2 33.7 249 91
25. T 33.3 244 92
26, 0.0 334 25.1 %0
27. 0.0 344 25.0 85
28. T 34.4 25.8 83
29. 26 33.7 25.5 88
30 0.0 336 245 91
31 0.0 319 25.8 89

T=less amount of rainfall and could not be measured
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Appendix Table8 Meteorologicaldata in August 200¢ at Muang Phitsanulok

Date Rainfall Max.temp Min.temp RH.
(mm) 0 0 (%)
1. 0.0 34.8 26.1 8l
2. 0.0 33.7 254 84
3. 0.0 324 26.2 88
4 T 327 257 85
5 14 31.5 25.7 88
6 T 329 251 89
7. 29 31.0 255 89
8. 1.7 31.7 23.5 94
9 7.2 323 225 %94
10. T 30.3 243 95
1. 01 326 254 92
12. 0.0 35.5 259 90
13. 0.0 35.1 25.2 89
14. 0.0 337 25.5 81
15. 05 33.3 25.0 90
16. 0.0 330 25.2 89
17. 15 33.5 253 85
18. 0.1 344 251 93
19. 0.0 32.6 248 9]
20. 00 33.4 25.1 91
21. 0.0 354 25.0 90
22, 32.3 33.5 23.5 39
23 43 215 225 94
24 14.9 32.6 24.2 92
25, 4.1 324 231 92
26. 10.3 31.8 24.7 93
274 12.0 32.1 24.5 92
28 44.0 32.0 23.5 93
29. T 314 235 95
30 10.6 N7 25.0 92
31 7.2 323 24.3 91

T=less amount ofrainfall and could not be measured
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Appendix Table9 Meteorologicaldata in September 2000 at Muang Phitsanulok

Date Rainfali Max.temp Min.temp RH.
{mm) €O C) (%)

1. 3.5 32,5 246 91
2, 42.5 31.0 252 93
3. 183 31.3 255 9%
4, 3.7 28.1 245 95
5. 05 27.9 239 95
6. 0.7 280 242 95
7. 0.1 31.8 240 9t
8. 24 323 246 94
9. 0.9 324 3.6 96
10. 22 32.3 245 92
1. 36.8 27.2 24.0 92
12. 05 30.6 33 95
13. 0.0 313 25.1 89
14, 1.7 325 28.2 o1
15. 0.0 316 24.8 93
16. T 34.0 24.1 92
1. 0.0 332 23.5 90
18. 0.0 333 2.6 90
19. 0.0 33.4 24.2 84
20. 0.0 34.6 249 88
21. T 33.9 26.3 80
22, 00 34.0 28.7 82
23, 2.7 29.6 25.5 92
24. 1200 316 3.9 04
25, 3.0 32.0 23.4 94
26} 0.0 33.0 245 93
2. 8.2 33.1 26.2 89
28 14 321 23.6 9]
29. 04 31.6 24.0 93
30 0.5 33.2 24.7 92

T=less amount of rainfall and could not be measured




Appendix Table 10 Meteorological data in October 2000 at Muang Phitsanulok

Date Rainfall Max-temp Min.temp RH.
(mm) G GO (%)
1. 0.1 343 245 92
2. 0.0 333 240 92
3. 0.0 330 249 92
4, 0.0 kRN 242 88
5. 642 327 257 83
6. 24 36.6 226 96
7. 8.5 32.5 24.1 92
8. 0.0 333 246 92
9. 0.8 33.7 250 S0
10. 0.0 332 241 92
1. 0.0 326 256 90
12. 7.8 337 242 S0
[EX 346 335 223 95
14. 0.0 315 235 o5
15. 253 30.5 ‘ 23.5 91
16. 0.0 l 297 23.0 %26
17. 2.0 : 30.7 240 88
18. 0o | 323 246 92
15, 0.0 331 25.0 B9
20. 040 342 255 92
21. T 337 26.7 50
23 0.5 314 26.2 92
23, 62.9 279 241 92
24. 92 293 234 96
25. T 314 233 94
264 | T 328 244 92
2% 0.0 325 243 90
28. 00 335 246 89
29. 0.1 324 263 90
30 1.9 31.2 249 92
31 237 294 240 92

=less amount of rainfall and could not be measured
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Appendix Table 11 Meteorological data in November 2000 nt Muang Phitsanulok

Date Rainfall Max.temp Min.temp RH.
(mm) ©C) C) (%)
1 0.0 30.1 214 82
2. 0.0 29.5 195 88
3. 0.0 28.6 17.3 88
4. 0.0 29.0 174 89
s. 0.0 298 17.7 87
6. 0.0 30.1 185 91
7. 0.0 30.8 19.8 92
8. 0.0 31.6 21.0 91
9. 0.0 318 222 oi
10. 0.0 323 225 91
11. 0.0 321 212 81
12. 0.0 32.0 224 " 84
13. 0.0 314 2.7 79
14, 0.0 256 28 80
15. 0.0 2.9 22.3 87
16. 0.0 33.0 221 83
17. 0.0 29.6 240 74
18. 0.0 30.2 23.6 79
19. 0.0 32.0 225 91
20; T. 32.1 217 90
21 0.0 311 224 74
22 0.0 31.6 20.9 82
23. 0.0 28.4 19.2 90
24, 0.0 30.4 19.5 91
25, 0.0 32.7 21.2 86
26. 0.0 32.3 24.0 83
27. 0.0 32.9 23.6 91
28. 0.0 335 235 87
29. 0.0 33.2 2.7 80
30 0.0 33.6 23.2 86

T=less amount of rainfall and could not be measured
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Appendix Table 12 Meteorological data In December 2000 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp R.H.
(mm) 0 Q) (%)

1 0.0 340 228 90

2. 0.0 338 23.5 87

3. 0.0 313 230 87

4, 0.0 3i6 22.1 76

5. 0.0 311 21.2 91

6. 0.0 308 21.1 91

7. 0.0 315 202 87

& 0.0 31.3 213 87

9. 0.0 329 227 79

10. 0.0 33.0 242 84

Bt 0.¢ 330 252 8t

12 0.0 333 223 89

13. 0.0 323 gLy 88

14. 0.0 316 ! 22.1 88

15. 0.0 I3 205 86

16. 0.0 32.1 21.0 86

17. 0.0 320 19.9 87

18. 0.0 325 205 87

19. 9.0 323 20.2 87

20. 0.0 332 206 84

21, .0 325 212 81

22 0.0 316 220 87

. 23 0.0 31.7 208 8s
24 0.0 297 18.4 17

25. 0.0 284 16.6 85

26. 0.0 286 15.6 84

P P 0.0 295 17.0 83
P R28. 0.0 30.1 169 90
A2 ;9_ 00 310 184 83
30 0.0 322 20.6 86

| 31 e 0.0 31.8 210 86

T=less amount of rainfell and could not be measured
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Appendix Table 1 Meteorological data in January 2001 at Muang Phitsanulok

Date Rainfall Max.temp T Min.temp RH.
(mm) O Q) (%)
1. 0.0 307 20.5 89
2. 0.0 31.1 18.3 9
3. 0.0 313 17.9 88
4. 0.0 e 18.5 88
S. 0.0 314 19.1 84
6. 0.0 122 18.9 88
7. 0.0 320 19.3 89
8. 0.0 322 204 90
9. 0.0 332 216 90
10. 0.0 340 21.5 598
18 0.0 32! 19.3 85
12. 0.0 327 _l;.!) 86
13. 0.0 319 19.8 81
14. T 31.2 219 83
15. 0.8 283 24.0 B
6. 0.0 2903 21.2 o
i7. 0.0 1 29.8 19.1 91
18. 0.0 I 34 18.8 89
19. 0.0 32.0 20.4 g0
20. 0.0 323 20.5 85
21, 0.0 25 23.0 B3
22. 0.0 336 23.1 8BS
23 0.0 340 24.0 87
24 1.9 34.8 23.9 &9
25. 0.0 341 234 91
26. 0.0 344 23.1 ]
2% 0.0 337 230 91
28 T 340 232 85
29. 0.0 Jo2 24.4 76
30 0.0 316 19.7 86
3] 0.0 337 20.5 90

T=lesz amount of rainfall and could not be measured
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Appendix Table] Meteorological data in January 2001 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp RH.
(mm) 0 O (%)
L. 0.0 0.7 205 89
2. 0.0 311 18.3 93
3. 0.0 3t.3 179 88
4. 0.0 31.6 18.5 88
5. 0.0 314 191 84
6. 0.0 322 18.9 88
1. 0.0 320 19.3 89
8. 0.0 32.2 204 90
9. 0.0 33.2 21.6 90
10. 0.0 34,0 215 9%
1. 0.0 32.1 193 85
12. 0.0 32.7 179 86
13, 0.0 319 19.8 81
14. T 312 219 83
15. 08 28.3 240 87
16. 0.0 293 212 7
1. 0.0 20.8 19.1 91
18. 0.0 314 18.8 89
19. 0.0 32.0 20.4 80
20. 00 32.3 20.5 85
21. 0.0 32.5 2.0 83
22. 0.0 33%6 23.1 85
.} 0.0 340 24.0 87
24, 19 348 23.9 89
25. 00 34.1 23.4 91
26. 010 34.4 231 91
274 0.0 33.7 230 91
28 T 34.0 2.2 85
29. 0.0 30.2 244 76
30 0.0 31.6 19.7 86
31 0.0 3.7 205 90

T=less amount of rainfall and could not be measured




Apperdix Table3 Meteorological data In March 2001 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp RH.
(mm) O 0 (%)
1 0.0 354 232 81
2 0.0 352 234 83
3. T 355 233 83
4. 0.0 325 255 80
5. 0.0 338 225 79
6. 0.0 358 24.1 82
7. 0.0 36.7 239 79
8. 16.1 351 25.1 78
9. 28 273 23.1 2
10. 38 247 216 89
1L 11 27.1 211 92
12. 86 276 214 92
13. 0.5 26.3 213 88
14, T 316 214 93
15. 44 338 23.8 89
16. 0.0 344 23.8 92
17. 0.0 35.3 242 89
18. T 36.4 255 86
19. 0.0 337 i 24.2 91
20. 00 25.2 243 89
1.0\ 79 342 246 82
%\ T 346 242 89
73, 0.0 35.1 329 88
24, 0.0 35.1 243 85
2. 0o 357 240 86
26/ 0.0 357 256 86
F7) T 35.4 248 88
28. 0.0 365 236 87
29. 0.0 365 220 83
30 0.0 332 242 80
31 0.04 36.4 242 87

T=less amount of rainfall and wuld not be measured
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Appendix Table4 Meteorological data in Apil 2001 at Muang Phitsanuiok

Date Rainfall Max.temp Min.temp RH.
(mm) C) O (%)

1. 0.0 37.0 25.8 75
2. 0.0 36.1 245 80
3. 0.0 36.7 25.6 85
4. 0.0 38.3 25.6 8l
5. 0.0 385 26.8 80
6. 00 38.6 26.6 78
7. 0.0 38.9 27.1 74
8. 0.0 38.6 26.5 77
9. 0.0 384 26.4 14
10. 0.0 384 26.1 8
1. 0.0 30.6 2.5 77
12. T 38.5 262 67
13. 0.0 37.0 249 75
14, 0.0 382 266 83
15. 0.0 38.4 255 5
16. 0.0 37.9 245 81
17. 0.0 39.1 26,8 81
18. 0.0 30.1 27.2 77
19. 0:0 302 26.7 80
20, 0.0 301 26.9 74
241 0.0 39.0 26.6 72
27, 0.0 38.7 26.8 70
23. 0.0 38.8 26.2 73
24, 0.0 389 272 74
25 0.0 38.3 259 75
26. 0.0 37.6 27.0 78
27. 0.0 385 27.2 76
28. 0.0 384 272 7”2
2. 0.0 38.5 272 80
30 T 37.3 21.5 79

T=less amount ofrainfall and could not be measured
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Appendix Table 5 Meteorological data in May 2001 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp RH
(mm) 0} O (%)

1. 0.1 34.3 25.0 92
2. 249 33.6 245 87
3 3.2 29.2 211 96
4. 14 344 248 4
5. T 34.9 25.3 89
6. 0.0 36.2 25.5 87
1. 0.0 36.2 251 87
8. T 32.7 24.8 85
9. 00 35.0 243 &
10. 0.0 36.2 26.0 84
1. 0.0 34.0 25.3 89
12, 17.6 31.0 13.8 90
13. 69.0 34.6 24.8 94
14. 0.5 34,3 225 86
15. 0.2 33.6 245 90
16. 32.9 33.6 25.0 89
17. 0.1 33.2 23 8 o4
18. 224 33.3 24.0 89
19. 01 34.0 23.5 93
20. 13 33.8 24.4 86
21. 3.2 34.2 24.8 88
p. B 0.0 35.3 23.9 93
Posf 0.0 34.6 254 87
24, R 34.3 25.3 82
25. 95 34.5 24.6 84
26. 0.5 34.0 246 93
27. T 335 248 85
28. 45 343 4.7 89
29. 0.0 343 241 90
30 240 345 24.0 84
kY] 234 32.5 23.8 92

T=less amount of rainfall and could not be measured
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Appendix Table § Meteorological data in June 2001 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp R.H.
{mm) 0 °C) (%)
1. 0.0 35.2 25.0 94
2. 24.6 35.2 23.3 85
3. 0.0 34.5 233 92
4 5.8 344 255 89
5 0.0 344 23.5 92
6. 0.0 35.0 252 89
7 14.7 351 23.9 88
8 0.0 33.6 3.6 88
9 0.6 34.7 2.6 26
10. 46 32.8 24.2 89
1. 3.3 315 23.5 92
12. 0.3 33.0 23.3 91
13. 0.2 335 25.1 90
14. T 32.7 246 91
15. 0.0 340 234 86
16. 0.0 33.7 23.2 89
17. T 35.6 246 85
18. 0.0 35.0 23:2 88
19. 0.0 34.8 25.1 B2
20. 0.0 33.6 25.3 3
2. 0.0 331 243 84
22, 0.1 35.1 24.3 86
Ze 14.2 35.5 25.3 86
24, 0.4 30.0 235 93
25. L0 325 251 91
264 3.2 34.0 244 88
27 11.6 328 241 90
28, 0.7 328 240 9l
20. 05 32.9 22.9 87
30 21 32.8 23.2 89

T=less amount of rainfall and could not be measured




Appendix Table 7 Meteorologicaldata in July 2001 at Muang Phitsanulok

Date Rainfali Max.temp Min.temp R.H.
(mm) O O (%)
1. 0.0 33.8 24.7 92
2. 0.8 344 258 79
3. 4.6 34.1 246 86
4. 741 345 246 85
5. 249 331 24.2 84
6. T 33.8 236 89
7. 0.0 32.0 25.2 89
8. 44 31.2 24.0 88
9. 16 204 23.7 93
10. 1s 31.2 22.6 92
1. 10.1 34.4 22.7 92
12. 0.0 33.9 24 92
13. 0.0 34.1 240 83
14. 0.0 33.3 247 2l
15. T 33.0 24.7 88
16. 48 34.5 246 88
17. 3.5 32.6 233 92
18. 4.0 323 23.7 92
19. fig 321 234 93
20. 13.7 32.3 240 85
21, 15.4 283 23.5 92
22. 15.2 274 22.5 44
23, 0.4 329 23.6 89
24, 040 34.7 24.0 90
25. 0.0 34.7 252 B8
26. 0.0 34.7 25.5 88
. 0.0 34.0 24.8 86
28. 124 346 23.0 90
29. 13.5 344 227 90
30 00 341 23.6 92
3t 40.0 34.6 23.6 88

T=less amount of rainfall and wuld not be measured
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Appendix Table 8 Meteorologicaldata in August2001 st Muang Phitsanulok
Date Rainfall Max.temp Min.temp RH.
(mm} <) °C)
1. T 30.6 234 03
2 36.8 32.0 246 87
3% 199 331 3.7 o1
4 28.8 33.2 234 93
5. 1.0 32.7 23 92
6 4.0 313 222 93
1. 13 31.6 24.0 92
8. 04 33.0 23.6 92
9. 151 31.5 245 91
10. 5.3 32.5 236 94
1. 136 27.3 246 92
12. 45 31.0 23.0 %0
13. 0.0 321 236 85
14. 0.1 32.5 23.5 39
15. 0.0 32.0 236 o0
16. 041 31.6 23.6 86
17. 43.0 33.0 23.9 88
18. 0.5 33.6 23.3 92
19. 0.4 33.6 239 92
20. 0.0 34.5 241 92
21. 0.0 344 253 87
y. ' 0.0 341 254 87
28 0.0 34.7 243 87
24, 0.0 35.0 251 87
25. 0.2 34.3 256 84
26¢ T 33.0 248 7
A7 0.5 3.4 255 85
28. 29 33.2 234 92
29. 39 33.0 23.0 92
30 23.0 31.0 23.8 91
31 0.0 33.1 241 93

T=less amount of rainfall and could not be measured
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Appendix Table 9 Meteoreologlcal data in September 2001 at Muang Phitsanulok
Date Rainfall Max.temp Min.temp R.H.
{mm) O O (%)
1. il 33.0 24.2 89
2. 0.0 34.7 235 89
3. T 333 253 87
4 22 314 25.5 88
5 5.3 34.1 235 92
6. 0.0 35.5 231 91
7 0.0 34.0 249 86
8 T 4.6 247 89
9 4.2 35.4 23.9 89
10. 3.8 305 22.9 92
1. 0.0 33.0 226 94
12. 24 0.6 23.7 91
13. 17.7 29.9 226 93
14, 0.2 3t4 24 92
15. 0.0 3301 22.7 93
16. 0.0 33.8 2.6 92
17. 0.0 a2 2.6 90
18. 2.3 347 253 88
19. 75 33.1 223 93
20. 0.0 33.6 22.8 93
21. 21.1 31.3 245 90
23 12 28.6 24 95
ok 5 0.2 32.6 27 92
24, 3.4 322 23.5 93
25, 10.2 29.5 23.8 03
26! 0.0 32.8 227 93
p 9 0.4 33.0 23.6 92
28. 3.1 32.2 24.i 90
29. 154 33.3 224 93
30 0.1 32.3 22.3 95

T=less amount of rainfall and could nol be measured




64

Appendix Table 10 Meteorological data in October 2001 at Muang Phitsanulok

Date Ralnfall Max.temp Min.iemp R.H.
{mm}) cC) ¢C}
1 0.0 33.2 23.7 87
2. 0.8 33.4 23.9 88
3. 00 33.2 227 923
4. 0.0 32.5 23.6 90
3, 104 32.5 23.6 87
6. 4.6 32.8 2.6 93
1. T 334 234 92
8. 17 32.8 242 94
9. 13.2 32.5 23.0 92
10. 08 322 24 94
1. 5.1 33.0 22.9 92
12. 0.0 33.0 23.2 93
13. 0.1 33.7 24 93
14. T 35,3 240 89
15. 15.7 354 249 92
16. 0.5 34.0 23.4 93
17. 0.0 33.8 23.2 84
18. 0.0 34.2 22:0 84
19. 0.0 341 23.5 86
20. 16 344 22.9 89
21, 0.0 331 224 91
22. 5.5 33.7 22.8 88
P f 11 29.1 224 91
24, 353 31.9 22.8 88
25. 5.6 33.3 22.6 92
26. 19 32.2 225 93
27. 3.9 33.9 22.8 92
28. 28.9 33.1 2.6 92
29. 3.6 32.8 231 94
30 0.0 32.6 22.1 94
31 0.0 323 22.3 92

T=less amount of rainfall and wuld not be measured




65

Appendix Table 11 Meteorological data in November 2001 at Muang Phitsanulok

Date Rainfall Mazx.temp Min.temp RH.
{mm) cCy C) (%)

1. T 33.0 23.4 89
2. 0.0 33.9 23.2 84
3. 0.0 33.8 23.1 92
4 0.9 31 23.6 92
5. 0.0 M6 231 91
6. 0.0 34.0 221 83
7. 0.0 2.4 234 84
8. 0.0 33.3 219 87
9. 0.0 321 21.6 73
10. 0.0 314 2t .4 83
1. 0.0 30.1 15.8 86
12. 0.0 316 19.3 88
1. 4.5 31.8 20.3 95
14. 01 26.1 2.4 91
15. 0.0 25.2 18.9 81
16. 0.0 29.1 18.6 80
17. 0.0 29.1 17t 89
18. 0.0 30.2 18.3 82
19. 0.0 29.2 15.6 70
20, 0.0 202 14.0 80
21 0.0 28.3 136 85
birs 0.0 21.7 135 83
23. 0.0 28.7 13.7 85
24, 0.0 29.2 15.2 87
25 0.0 30.0 16.5 87
26. 0.0 29.8 176 81
27. 0.0 28.1 13.7 BC
28. 0.0 29.0 14.2 86
29, 0.0 30.0 15.1 85
30 0.0 30.8 17.5 89

T=less amount of rainfall and aaild not be measured
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Appendix Table 12 Meteorological data in December 2001 at Muang Phitsanulok
Date Rainfall Max.temp Min.temp R.H.
{mm) ) (%)
1. 0.0 32.0 18.0 86
2. 0.0 32.7 19.6 89
3. 0.0 325 199 87
4, 0.0 33.2 20.0 89
5. 0.0 32.7 20.7 %0
6. 0.0 33.0 20.9 87
7. 0.0 31.0 222 80
8. 0.0 324 21.3 91
9. 0.0 323 20.0 80
10. 0.0 322 194 87
If. 0.0 32.7 20.0 82
12. 0.0 33.2 214 91
13. 0.0 32.7 208 83
14. T 32.2 20.8 88
15. 0.0 316 18.7 il
16. 0.0 32.0 206 83
17. 0.0 32.1 21.8 79
18. 33.9 21.7 84 84
19. 0.0 33.2 223 87
20. 0.0 33.3 20.8 84
21. 0.0 312 19.7 82
22. 0.0 29.2 18.0 77
2y 0.0 26.8 168 73
24, 0.0 271 15.0 73
25. 0.0 274 139 80
264 0.0 21.7 143 80
21. 0.0 290 13.4 80
28. 0.0 30.0 16.6 g1
29, 0.0 28.6 16.5 80
30 0.0 28.6 15.6 87
31 0.0 28.6 146 91

T=less amount of rainfall and could not be measured
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Appendix Table] Meteorologicat data in January 2002 at Muang Phitsanulok
Date Ralnfall Max.temp Min.temp RH.
{mm) (°C) C) (%)

1 0.0 29.7 15.3 87
2. 0.0 29.1 155 89
3. 0.0 27.5 14.6 83
4. 0.0 272 13.5 79
5. 0.0 28.2 14.2 84
6. 0.0 29.0 143 82
0.0 28.3 14.7 2s

8. 0.0 29.1 15.4 77
9. 0.0 291 146 i1
10. 0.0 29.6 14.6 85
1. 0.0 31.8 17.0 90
12. 0.0 31.8 18.2 86
13. 5.2 30.1 18.8 90
14. 0.0 29.8 185 92
15. 0.0 313 18.2 86
16. 0.0 322 184 89
17. 0.0 32.2 16.9 88
18. 0.0 32.2 15.5 85
19. 0.0 316 17.2 83
20. 0.0 321 170 89
21. 0.0 34:5 18.1 89
22. 0.0 31.6 19.0 89
23. 0.0 31.3 18.5 86
24, 0.0 321 19.1 24
25, 0.0 33.6 191 85
26 0.0 33.6 191 83
) 74 0.0 33.2 18.2 84
28. 0.0 32.0 204 91
29. 0.0 30.3 1.7 17
30 0.0 31.0 19.9 69
31 0.0 316 179 82




Appendiz Table 2 Meteerological data in February 2002 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp RH.
{mm) °C) Q) (%)

1. 0.0 32.0 18.0 86
2. 0.0 31.8 184 82
3. 0.0 315 20.0 78
4 T 32.2 21.6 g0
5 0.0 32.3 21.6 86
6. 0.0 33.1 20.6 87
7 0.0 32.6 214 20
8 0.0 33.3 19.0 90
9 0.0 343 189 920
10. 0.0 33.9 184 87
1. 0.0 33.0 210 94
12. 0.0 33.6 205 21
13. 0.0 34.3 204 89
14. 0.0 34.0 204 86
15. 0.0 334 210 89
16. 0.0 32.3 19.9 71
17. 0.0 335 1938 83
18. 0.0 324 211 80
19. 0.0 33.6 19.6 90
20. 0.0 325 21.3 80
2% 0.0 337 194 77
22. 0.0 34.8 20.6 75
23. 0.0 354 214 80
24, 0.0 34.5 199 82
25, 00 34.7 222 84
26. 0.0 33.8 23.5 80
27. 0.0 36.2 22.4 82
28. 0.0 35.7 22.2 80
29. 3.6 32.8 231 94

T=less amount of rainfall and could not be measured



Appendix Table3 Meteorological data in March 2002 at Muang Phitsanulok

Date Rainfall Max.temp Min.temp R.H.
{mm) °C) cCy (%)
1. 0.0 36.0 213 74
2. 08 33.7 226 87
3. 0.0 35.7 223 88
4, 0.0 34.7 228 g4
5. 0.0 36.0 224 85
6. T 35.2 22.9 87
7. 0.0 30.9 21.6 73
8. 0.0 28.8 20.5 71
9. 0.0 32.0 176 81
10. 0.0 34.7 19.0 82
1". 0.0 36.2 20.5 77
12, 0.0 354 2238 90
13. 0.0 36.4 229 B1
14. 0.0 37.2 230 80
15. 0.0 384 223 84
16, 0.0 36.7 22.2 83
17. 0.0 37.5 2272 83
18. 39 335 241 83
19. i3 33.2 20.9 87
20. 0.0 36.0 216 86
21. T 374 225 83
22, 0.0 36.1 22.6 80
23. 0.3 29.7 23.0 79
24. 0.0 34.9 20.0 85
25. 0.0 37.2 210 83
26, 0.0 371 20.6 76
27, 0.0 38.0 23.5 85
28. 0.0 38.1 23.0 83
29. 0.0 37.4 235 74
30 0.7 36.8 242 75
31 0.2 36.2 23.2 81

T=less amount of rainfall and could not be measured




70

Appendix Table 4 Meteorological data in April 2002 at Muang Phitsanulok
Date Rainfail Max.temp Min.temp R.H.
{mm) (&8 0
1. 0.0 34.8 21.8 82
2. 0.0 37.7 22,0 77
3. 0.0 38.2 23.0 75
4 0.0 38.6 23.9 74
5. 0.0 39.5 227 74
6 0.0 38.6 23.2 65
7. 0.0 39.2 228 74
8. 0.0 38.2 23.3 79
9. 0.0 37.7 235 80
10. 0.0 39.3 205 69
iL 0.0 39.4 21.6 69
12. 0.0 34.5 234 76
13. 0.0 36.6 2R7 81
14, T 37.1 243 71
15. 0.0 381 23.3 a1
16. 0.0 38.5 24.2 75
17. 0.0 39.5 246 73
18. 0.0 39.7 254 73
19. 0.0 39.0 24.6 74
20. 0.0 39.3 2.2 77
210 0.0 39,7 254 75
22 0.0 39.4 25.5 71
23. 0.0 38.5 25.6 73
24, 0.0 38.7 24.4 78
25. 5.9 37.5 24.6 73
26, 4.6 36.7 23.2 82
27. 0.0 371 21.8 94
28. 03 38.1 24.2 82
29. 0.0 38.0 23.2 82
30 0.1 37.9 24.7 8t

T=less amount of rainfall and could not be measured




Appendix Table 5 Meteorological data in May 2002 at Munng Phitsanulok

Date Rainfall Max.temp Min.temp R.H.
(mm) O (s (%)

i 0.0 374 23.6 17
2. 0.0 39.5 248 76
3. T 39.0 23.9 78
4 0.0 37.0 223 83
5. 1.0 38.2 4.1 72
6. 0.0 38.2 232 92
7. 0.0 394 25.5 78
8. 1.7 38.5 25.3 79
9. T 38.2 22.8 85
10. 71 38.2 244 79
. 4.0 33.7 21.6 92
12, 0.3 33.8 231 79
13. 0.0 35.8 231 89
14. 15 36.9 245 64
15. 1.7 34.4 22.8 9
16. 0.0 328 222 85
17. 0.6 34.6 23.0 85
18. 10 34.0 2233 92
19. 0.3 32.2 234 82
20. 0.0 35.1 22.1 89
21 0.0 36:6 224 85
2% 0.0 37.3 23.6 82
23. 0.0 38.0 23.5 82
24, 18.9 37.8 25.3 74
25. | & 35.6 213 92
26, 19.8 35.5 21.6 96
) 5.6 35.0 21.0 96
28. 0.0 345 21.9 94
29. 24 35.1 222 86
30 0.0 35.6 2.6 92
31 0.0 35.1 23.6 84

T=less amount of rainfall and could not be measured
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Avpendix Table6 Meteorological data in June 2002 at Muang Phitsanulok
Rainfalt Min.temp RH.
Date Rainfall Max.temp °C) (%)
(mm) o ©C) 232 86
2. 0.0 356 23.1 83
3. 0.0 362 232 81
4 0.0 36.5 23.9 82
5 0.0 363 26.5 86
6. T 348 259 84
7 0.7 344 265 84
8 0.5 36.5 254 83
9 14.0 36.5 263 81
10. 48 36.1 251 87
11 12,1 349 244 87
12, 54 355 242 87
13. 44 347 . 239 91
14. T 323 ! 238 29
15. 44 355 243 &7
16. 0.0 335 24.1 92
17. 0.0 353 25.6 90
18. 0.0 352 258 89
19. 0.0 354 249 87
20. 149 350 25.6 85
21 & 37 337 252 50
25 1.0 333 250 87
23 T 33.0 233 92
24. 9.6 328 257 85
25. 37.8 346 252 90
26. 52 335 233 94
p. '§ 25 340 249 92
K, 28. 1.1 346 243 91
29, 32 341 250 S0
30 T 347 249 89

T=less amount of rainfall and could not be measured







FILENAME : medplant
TITLE : growth of cat whisker

ANALYSTIS OF VARIANCE

SPLIT PLOT DESIGN

REPLICATION {R} = 4
MAINPLOT FACTOR : PLANTING (P} = 3
Pl = june 15
P2 = august 15 -~
P3 = october 15 '
SUBPLOT FACTOR : FERTILIZER (F) = 4
F1 =0
Fz = 20
F3 = 40
F4 = 60
A
h1- o8 WEM ) @ o ‘OQI
E 14\32 W REP4
Pl Fi 8 8 9
F2 12 17 15
F3 1 w 16 18

F4 f\ 20 22 21
P2 F1 J i 12 b ) 11 9
F2 15 6 18 12 13
F3 20 17 18 21
F4 f\ 22 17 24

P3 8 12 9 3

p- w« 12 14 12 16
3 16 19 18 20

e{ F4 ‘6 21 20 19 22
f\ TOTALS &' 185 188 179 197
REP MEANS 15 16 15 16

0

Q"»



ANALYSIS OF VARIANCE FOR hl-43

SV DF 58 MS F
REP (R} 3 14.062500 4.687500 <1
PLANTING {P) 2 15.791667 7.895833 1.38 n§
ERROR (a} 6 34.375000 5.729167
FERTILIZER (F} 3 871.895833 290.631944 106.31 *®
PxF 6 7.541667 1.256944 <l
ERROR (b} 27 73.812500 2.733796
TOTAL 47 1017.479167

= significant at 1% level; ns = not significant

PxF TABLE OF MEANS FOR hl-43 {(cm.}
(AVE. OVER 4 REPS)

PLANTING (PI 0 20 40 60 P-MEAN
june 15 8.50 a 14.25/4 16.75 a 20:80/7a 15.00 a
august 15 10.50 a 14.50 "a 19.00 a 21.50 a 16.386 a
october 15 9.50 a 138508 & 18.25 a 20.50 a 15.44 a
F_-MEAN 9.50 14. 08 18.00 20.83 15.60

In a column, means followed by a common letter are not significantly different
at the 5% level by DMRT.

L]
Comparison S.E.D! L8D(5%) LSD{1%)
2-F means at each P .17 2.40 3.24
2-F means 0.68 1.39 1.87

¥
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h2-43 (cm.}

REP1 REP2
1 1 36 29
2 34 30
3 35 36
4 39 40
2 1 35 .30
2 38 .29
3 36 30
4 42 39
3 1 32 30
2 33 32
3 32 35
4 40 39
REP TOTALS 432
REP MEANS 36
ANALYSIS OF VARIANCE F
sV DF
REP (R} 3 4
PLANTING {P} 2 -
ERROR {a} 6 49.1250000

FERTILIZER (F)
PxF
ERROR (b}

528.2500000
3.685000

108.625000

5.8%

REP3

31
33
33
a8

36
32
35
45

34
31

%.0333333
.2708333

4.0231481

REP4

33
3z
32z
42

34

33

4
’ 38

<l




PxF TABLE OF MEANS FOR h2-43 {cm.)
(AVE. OVER 4 REPS)

PLANTING (PI 0 20 40 60 I?-MEAN
june 15 32.25 a 32.25 a 34.00 a 39.75 a 34.56 a
august 15 33.75 a 32.25 a 33.50 a 41.75 a 35.31 a
october 15 31.75 a 32.75 a 32.75 a 39.75 a 34.25 a
F-MEAN 32.58 32.42 33.,.42 40.42 34.71

In a column, means followed by a common letter are not significantly different
at the 5% level by DMRT.

Comparison 5.E.D. LSD({5%) LSD(1%)
2-F means at each P 1.42 2.91 3.93
2-F means 0.82 1.68 2.27



8

h3-43 (cm.)

REP1 REP2 REP3 REP4
1 1 45 46 49 48
2 51 56 60 64
3 65 &1 64 539
4 62 61 64 64
2 1 47 .51 53 50
2 65 .62 S8 S9
3 64 70 62 65
4 69 65 67 70
3 1 46 49 51
2 62 . 58 60
3 65 69 64
4 63 66 60 6 T
REP TOTALS 704 714 1 714
REP MEANS S9 60 60
»
ANALYSIS OF VARIANCE FOR 5~
sv DF
REP {R} 3
PLANTING (P} 2
ERROR (a} 6

FERTILIZER {F) 20021633333 V.snnl 65.16 @
PxF 12.041667 .006344 <1
ERROR (D) 76.62500 10.245370

ToTAL F : 2453.0:5005

oS ==momax====oo= == I e A = s CTEEEEE RS EEEE==——=S=E=L====

Ew{{a} = 4.9%; C 5.4% .
= signific % level; = m t at 5% level



PxF TABLE OF MEANS FOR h3-43 {cm.}
{AVE. OVER 4 REPS)

FERTILIZER (F] june 15 august 15 october 1 F-MEAN
0 47.00 ¢ 50.25 ¢ 48.50 b 48.58 ¢
20 57.75 b 61.00 b 60.25 a 5%.67 b
40 62.25 ab 6§5.25 ab 64.25 a 63.92 a
60 62.75 a 67.75 a 64.00 a 64 .83 a
P-MEAN 57.44 61.06 59.25 59.25

In a column,
different at

Comparison
2-P means at
2-F means at
2-F means
2-P means

means followed by a common letter are not significantly
the 5% Level by DMRT. .

S.E.D. LSD{5%)

each F . 2.21 4.73
each P 2.26 4.64
1.31 2.68
1.03 2.51




hi-44 {cm.}

REP1 REPZ REP3 REP4
1 1 12 10 11 13
2 14 12 15 12
3 17 19 13 14
4 19 18 21 20
2 1 12 .13 10 15
2 11 .14 18 14
3 16 14 21 20
4 22 20 13 2
3 1 10 - 13 12 1
2 16 13 14
3 17 16 17 9
4 23 19 20 22
REP TOTALS 189 181 156
REP MEANS 16 15
ANALYSIS OF VARIANCE F @
sV DF s MS
o o o P | &
REP (R} 3 : 67 i’ 3.2
PLANTING (P} 2 1 667 8.
ERROR {a} 6 7083333 3. 89
FERTILIZER (F} 3 52877291667 35;2430556 38.75 *k
PxF 3.788333 .6180556 <l
ERROR (b} 7 122.812500 4.5486111
TOTAL t&’}‘%é;=
cv{a) = 11.8%; c

“* = signific gf\

~

Q)
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PXF TABLE OF MEANS FOR hl-44 (cm.}
(AVE. OVER 4 REPS)

FERTILIZER ({F)

PLANTING (P} 0 20 40 60 P-MEAN
june 15 11.50 a 13.25 a 15.75 a 19.50 a 15.00 a
august 15 12.50 a 14.25 a 17.75 a 21.25 a 16.44 a
october 15 11.50 a 13.75 a 17.25 a 21.00 a 15.88 a
F-MEAN 11.83 13.75 16.92 20.58 15.77

In a column, means followed by a common letter-are not significantly different
at the 5% level by DMRT.

Comparison S.E.D. LSD{5%} LSD(1%)
2-F means at each B 1.51 3.09 4.18

2-F means 0.87 °  1.79 2.41 f‘\*
$ ﬁ



h2-44 (cm.)
REFP1 REP2 REP3 REF4
1 1 27 31 29 30
2 30 30 35 32
3 32 31 38 37
4 35 42 39 41
2 1 30 33 31 34
2 35 iz 36 35
3 34 31 40 39
4 41 46 40 42
3 1 29 32
2 17 31
3 35 38
4 40 39
REP TOTALS 409 416
REP MEANS 34 35
ANALYSIS OF VARIANCE FOR h2-4
- sV DF
SIELCEEISEss s S e e s e = == == e =S S SIS == EF=======w===g= el
REP (R) 3 17.409722 ~ 21.61 *¥
PLANTING (P} 2 25.58333 31.76 *X
ERROR ({a} 6 0.8405
FERTILIZER (F) 500 231.1 $]4] 312.06 *¥
PxF 00000 .500000 <1
ERROR (b} 184 .687500 .210648
TOTAL 1011.479167
T s==SEx==oo= = ========E=====F =z os=T=rs=hEm—oS=D===ZSo=S=====
cvia) = 2.,5%; cv 2
=+ z significant a



PxF TABLE OF MEARS FOR h2-44 {cm.}
{AVE. OVER 4 REPS)

FERTILIZER (F) june 15 august 15 october 1 F-MEAN
[} 29.25 ¢ 32.00 b 31.25 ¢ 30.83 ¢
20 31.75 bc 34.50 b 36.00 b 34.08 b
40 34.50 b 36.00 b 35.50 b 35.33 b
60 20.25 a 42.25 a 41.50 a 41.33 a
P-MEAN 33.94 36.19 36.06 35.40

In a column, means followed by a common letter are not significantly

different

2_
2-F means
2-F means
2-P means

at the 5% level by DMRT.
Comparison S.E.D.. LSD(5%) LSD{1%)
P means at each F 1.67 3.46 4.70 ’\
5

7
at each P 1.90 3.90 .2
3

032 ors @
~ *@ .\’,00‘



h3-44 (cm.)

REP1 REP2 REP3 REP4
1 1 42 41 47 46
2 52 57 53 58
3 51 58 64 57
4 63 60 61 70
2 1 45 49 46 53
2 54 .57 5% 61
3 66 68 59 60
4 69 65 68 72
3 i 44 48
P 52 61
3 58 - €63
4 65 61
REP TOTALS 661 688
REP MEANS 55 57
ANALYSTS OF VARIANCE FOR h3-
EEF T T =R s s == R S s sss s R R R S s EE R R oS EEE S
SV DF
REP (R} 3
PLANTING (P} 2 83.68
ERROR (a) 6 10. 5
FERTILIZER (F} 819.194444 72.61 * %
PxF 91667 881944 <l

ERROR (D) 4.625000

f\ .282407
TOTAL ) 3183.25090 b

at. 5% level

cvial = 5.-6%; cv? -5.8%
= significant it vel; % = si&
‘ o~ ,‘\QS




PxF TABLE OF MEANS FOR h3-44 {cm.}
{AVE. OVER 4 REPS)

FERTILIZER {(F) june 15 august 15 october 1 F-MEAN
0 44,00 ¢ 48.25 d 47.50 ¢ 46.58 d
20 55.00 b 56.75 ¢ 59.00 b $6.52 ¢
40 57.50 b 63.25 b 62.00 ab 60.92 b
60 €3.50 a 6¢.50 a 66.25 a 66.08 a
P-MEAN 55.00 59.19 58.69 £57.63

In a column,
different at

Comparison
2-P means at
2-F means at
2-F means
2-P means

means followed by a common letter are not significantly
the 5% level by DMRT.

S.E.D. - LSD(5%) LSD(1%)
each F 2.35 5.05 7.04
each P 2.38 4.87 s.5ai

1.37 2.81

G



b1-43
REP1 REP2
1 1 2 4
2 3 3
3 5 5
4 3 4
2 1 3 1
2 4 "3
3 3 5
4 4 5
3 1 4 1
2 3 4
3 4 3
4 5 3
REP TOTALS 43 41
REP MEANS 4 3
ANALYSIS OF VARIANCE FOR
sV
REP (R)
PLANTING {P)
ERROR {a)
FERTILIZER (F)
PxF
ERROR (b}
TOTAL

= significantiﬁ

REP3

b 3
@MS

0.18750000
1.270833
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PxF TABLE OF MEANS FOR bl-43
(AVE. OVER 4 REPS)

PLANTING (P} 0 20 40 60 P-MEAN
june 15 3.00 a 3.75 a 4.25 a 4.00 a 3.75 a
august 2% 2.25 a 3.25 a 3.50 a 5.00 a 3.50 a
october 15 2.25 a 3.25 a 3.25 a 4.00 a 3.19 a
F-MEAN 2.50 3.42 3.67 4.33 3.48

In a column, means followed by a common letter.are not significantly different
at the 5% level by DMRT.

Comparison S.E.D. LSD(5%) LSD{1l%)
2-F means at each P 0.74 1.52 2.05

2-F means 0.43 " 0.98 1.18 q*
: 6
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b2-43
REP1 REP2 REP3 REP4
1 1 3 7 6 8
2 10 9 9 10
3 11 12 12 11
4 12 11 15 14
2 1 7 3 3 7
2 9 - 12 11 9
3 12 - 14 12 13
4 12 13 16 12
3 1 6 8
2 11 ) 9
3 1z 11
4 11 15
REP TOTALS 119 127
REP MEANS 10 11
ANALYSIS OF VARIANCE FOR b2-4
SV DF
REP (R} 3 2.9722 ~ 2.31 ns
PLANTING [P} 2 2.1 1.67 ns
ERROR {a) 6 1.2847
FERTILIZER (F}) . 4166667 .8055556 57.95 «*
BxF 2083333 2013889 <1

ERROR (b} 41.3750000 .5324074
__________________ . o e e e - R B e e e e e e e e e e m—mm— =
TOTAL J 329.91656@
S _EEEEEE == = = E=Emm=m—======= = EEEE=E— TS =S =E=m— S EsS=S==Ss=—c ===
gg(a} = 10.8%; cv

= gsignificant_a =
FILE# éant

TITLE @ ctowth of cat wW‘i
q\. W#‘SIS OF VARIANCE
0 SPLIT PLOT DESIGN

o

REPLICATION (R} = 4
&
MAINPLOT FACTOR - PLANTING (P} = 3
P1 = june 15
P2 = august 15

P3 october 15



Pl Fi

P2 F1

P3 Fl

REP TOTALS
REP MEANS

89

40
60

F3
F4

non

b2-43

REP1

10

12

12
12

11
12
11

119
10

REP2

12
-11

12
14
13

11
15

127

REP3

REP4

i0
11
14



ANALYSIS OF VARIANCE FOR b2-43

SV DF KXY MS F
REP (R) 3 8.9166667 2.9722222 2.31 n&
PLANTING (P} 2 4.2916667 2.1458333 1.67 n&
ERROR {a} 6 7.7083333 1.2847222
FERTILIZER (F) 3 266.4166667 88.8055556 57.95 =4
PxF 6 1.2083333 0.2013889 <l
ERROR (b} 27 41.3750000 1.5324074
TOTAL 47 329.9166667

cv(a} = 10.8%; cvib} = 11.8%
= significant at 1% level; ns = not significant

H
PxF TABLE OF MEANS FOR b2-43
(AVE. OVER 4 REPS)
FERTILIZER (F}

PLANTING {P) 0 20 40 60 F- MEAN
june 15 6.75 a 9.50 a 11.50% 13.00 & 10.19 a
august 15 7.25 a 10.25 a 1375 a 13.25,a 10.88 a
october 15 6.75 a 2.76 @ 11.7 a 13006 a 10.31 a
F-MEAN 6.92 9.83 12.00 iR . g% 10.46

In a column, means followed by a common letter are not significantly different
at the 5% level by DMRT.

[

Comparison S.E.D. Len{5%} LSD{1%}
2-F means at each P 0.88 1.80 2.43
2-F means 0.51 1.04 1.40

i
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b3-43
REP1 REP2 REP3 REP4
11 10 13 11 14
2 15 16 14 16
3 14 15 15 13
4 16 19 17 .18
2 1 12 14 11 15
2 16 - 14 15 17
3 15 .19 18 15
4 19 .18 20 19
31 11 12 14
2 17 16 14
3 16 17 15 )
4 15 17 19 (‘\
REP TOTALS 176 190 18 i 193
REP MEANS 15 16 1 16

ANATLYSIS OF VARIANCE FOR b3- ’

s TS SE ST SEEESST oS EEEEEESEEEEEE ==t:======'= u:::::::
REP (R) 4.805555¢ @ 7.28 ¢

PLANTING (P) 7.02083 10.64 *

ERROR (a) 0.659

FERTILIZER (F) 1.4 &7 28.78 *#*
BxPF ) 50000 _6041667 <1
ERROR {b} 7.6250000 .1342593
________________________________ | P B - - — - - — - — . -
TOTAL 283.916666

TS SSSSSS============ = _=========.‘:=?= = e 3 L ¥ T S
cvia} = 5.3%; .5%

* &




PxF TABLE OF MEANS FOR b3-43
{AVE. OVER 4 REPS)

FERTILIZER (F) Jjune 15 august 15 october 1 F-MEAN
0 12.00 c 13.00 c 12.50 b 12.50 ¢
20 15.25 b 15.50 b 15.75 a 15.50 b
40 14.25 b 16.75 b 16.50 a 15.83 b
60 17.50 a 19.00 a 17.50 a 18.00 a
P-MEAN 14.75 16.06 15.5¢ 15.46

In a column,
different at

Comparison
2-P means at
2-F means at
2_-F means
2-P means

means followed by a common letter are not significantly
the 5% level by DMRT.

S$.E.D. * LSD(5%) LSD(1%) *
each F 0.94 1.96 2.69
each P 1.03 2.12 2.86 q
0.60 1.22 1
0.29 0.70

#

£, \S@ \ @@‘s\’
i’\%’g) * X "



bi-a4
REP1 REP2 REP3 REP4

1 1 3 2 3 2

2 4 S 2 4

3 5 7 2 3

4 5 6 (3 3
2 1 2 4 3 2

2 5 -4 4 3

3 6 4 5 4

4 6 5 4 5
3 1 3 2 3 4

2 4 5 2 2

3 5 . 4 3

4 4 5 4 \
REP TOTALS 52 53 g
REP MEANS 4 4

ANALYSIS OF VARIANCE FOR bl-44

EEE—TE}EL'“"”'""”"""""“"'""'F'T'*'_'_'_'_' @
4

PLANTING (P} 0.58333333
ERROR (al 0.6388

FERTILIZER (F)
0.6388888% <1
77778

cvf{a) = 20.4%; cvi .
#* = gignificant at ignifi £t 5% level

5.722 7.61 *%



PxF TABLE OF MEANS FOR bl-44
(AVE. OVER 4 REPS)

- W — e TR — & MR ML gy — M L o = AR M o M e M e e e e R MR M e E A Ak e e o = R e T — = T W — e o

PLANTING (PI 0 20 40 60 P-MEAN
june 15 2.50 a 3.75 a 4.25 a 5.00 a 3.98 a
august 15 2.75 a 4.00 a 4.75 a 5.00 a 4.13 a
actober 15 3.00 a 3.25 a 4.75 a 4.00 a 3.75 a
F -MEAN 2.75 3.67 4.58 4.67 3.92

In a column, means followed by a common letter are not significantly different
at the 5% level by DMRT.

Comparison S.E.D. LSD{5%} LSD{1%}
2-F means at each P 0.80 1.64 2.21
2-F means 0.46 0.95 1.23@
§

~ *@ ,&',0@‘
)
:{\’ﬁ/\ ¥ @W"

G



1 1
2
3
4
2 1
2
3
4
3 1
2
3
4

REP TOTALS
REP MEANS

95

b2-44
REP1 REP2
7 6
10 11
10 12
9 12
) .B
i2 11
11 14
12 15
7 - 6
3 11
11 12
14 12
118 130
10

REP [R}
PLANTING (P}
ERROR (a)

FERTILIZER (F)
PxF
ERROR (b}

95416
0
08.0833333
1.5476667
41.8750000

REP3

io
i1
14

11
12
11

10
10

611111
2565444
1.550525%

i

REP4




PxF TABLE OF MEANS FOR b2-44
(AVE. OVER 4 REPS)

FERTILIZER ({F}
PLANTING (P) o 20 40 60 P-MEAN
june 15 6.50 a 10.00 a 11.25 a 12.00 a 9.94 b
august 15 7.50 a 11.75 a 12.25 a 12.75 a 11.06 a
october 15 7.00 a 10.50 a 11.590 a 12.50 a 10.38 ab
F-MEAN 7.00 10.75 11.67 12.42 10.46

In a column, means followed by a common letter are not significantly different
at the 5% level by DMRT.

Comparison S. LSD({5%) LSD{1%)

E.D.
2-F means at each P 0.88 1.81 2.44
2-F means 0.51 1.04 1.41
H



FILENAME : medplant
TITLE : growth of cat whisker
ANALYSIS OF VARIANCE
SPLIT PLOT DESIGN
REPLICATION (R) = 4
MAINPLOT FACTOR : PLANTING (P) = 3
Pl = june 15
P2 = august 15
P3 = october 15 q
SUBPLOT FACTOR : FERTILIZER (F) = 4 i
FL = 0
F2 = 20
F3 = 40
F4 = 60
o @ ® Q’
b3-
P REPZ* Rw REP4
P1L F1 T 11 12
F2 5 14 14 16
F3 1 16 16
F4 f\ 6 » 1 16 18
P2 F1 J i 11 ® 12 13
F2 14 6 17 15
F3 19 12 16 17
F4 17 13 18
P3 s 13 12 11
1 15 16 14
ﬂ 17 16 14 15
F4 0 16 19 17 17
TOTALS 182 185 182 182
P MEANS 15 15 15 15



ANALYSIS OF VARIANCE FOR Db3-44

sV DF SS MS F
®EP (R) 3 0.5625000 0.1875000 <1
PLANTING (P} 2 5-5416667 2.7708333 1.82 ns
ERROR {a} 6 9.1250000 1.5208333
FERTILIZER (F) 3 207.2291667 69.0763889 37.25 *4
PxF 6 3.9583333, 0.6597222 <1
ERROR {b) 27 50.0625000, 1.8541667
TOTAL 47 276.4791667

gg{a) = 8.1%; cvib} = 8.9%
= significant at 1% level; ns = not significant

1
PxF TABLE OF MEANS FOR b3-44
(AVE. OVER 4 REPS)
FERTILIZER {F}
PLANTING {P} 0 20 40 60 P -MEAN
june 15 12.00 a 1475 A 16.50" a 17%9R ¥ 15.13 a
august 15 12.50 a 15.25 a 16.50 a 18.50 a 15.69 a
october 15 11.50 a r5L25 a 15.50 a 25 a 14.88 a
F - MEAN 12.00 15,08 16.¥7 17.67 15.23

L A e e e el T . T L

In a column, means followed by 'a common letter ave not significantly different
at the 5% level by DPMRT.

Comparison S.E.D, LSD {5%) LSD{1%}
2-F means at each P 0.956 1.98 2.67
2-F means 0s56 1.14 1.54

¥



nl-43
REP1 REP2
1 1 7 10
2 g 8
3 12 10
4 12 14
2 1 & g
2 8 . G
3 14 11
4 13 18
3 1 7 10
2 8 7
3 13 11
4 12 13
REP TOTALS 121 13¢
REP MEANS 190 11
ANALYSIS OF VARIANGE(
sV
REP {R)
PLANTING (P}
ERROR (a) 5.12500'00

FERTILIZER {F}

262.4166667

REP2
11

14
18

12
12
13
16

13
12

1
d3

REP32

12
13
16

F
23.71 *#
708333 <l
.8541667
87.4722222 28.41 *++4
0.8263889 <1
3.0787037
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PxF TABLE OF MEANS FOR nl-43
(AVE. OVER 4 REPS)
FERTILIZER (F)
PLANTING (P) a 20 40 60 P-MEAN
june 15 9.00 a 9.50 a 12.25 a 15.00 a 11.44 a
august 15 8.75 a 10.00 a 12.50 a 15.50 a 31.69 a
october 15 9.25 a 9.25 a 12.50 a 14.00 a 11.25 a
F-MEAN 9.00 9.58 12.42 14.83 1l1l.46

In a column, means followed by a common letter are not significantly different
at the 5% level by DMRT.

Comparison S.E.D. LSD{5%} LSD({1%)
2-F means at each P 1.24 2.55 3 44
2-F means 0.72 1.47

, @ @P
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nz-43
REP1 REP2 REP3 REP4
1 1 12 11 12 13
2 15 16 15 17
3 17 19 18 17
4 17 22 20 18
2 1 11 " 15 12 13
2 16 “17 19 18
3 18 ‘20 22 13
4 19 22 21 20
3 1 11 .13 14
2 15 17 16
3 18 21 19 !
a 18 21 20 19

REP TOTALS 187 214 138
REP MEANS 186 18 17

REP (R} 3 3 11.68 % 13.68 *A
PLANTING ({P} 2 8.687 10.17
ERROR (a) 6 0. 7

FERTILIZER (F} 3 ﬂ 625000 %.0208333 118.57 *%
ExF 3.635000 .6041667 <1
ERROR {b} 30.062500

TOTAL é 7 487.31!5@

Cvt,gng‘_ﬂ R Tl @nt at 5% level

- ,(\eS"@ A

O
o sow?ﬁ

Q’»
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PxF TABLE OF MEANS FOR n2-43
(AVE. OVER 4 REPS)

FERTILIZER (F) june 15 august 15 october 1 F-MEAN
0 12.40 ¢ 12.75 ¢ 12.25 ¢ 12.33 d
20 15.75 b 17.50 b 15.75 b 16.33 ¢
40 17.75 a 19.75 a 19.00 a 18.93 b
60 19.25 a 20.50 a . 19.5¢ a 19.75 a
P-MERAN 16.19 17.63 16.63 l6.81

- e e M e e vk M R R e e o e e vk R M A e e e e e T S e e e e

In a column, means followed by a common letter are not significantly
comparison S.

different at the 5% level by DMRT.
E.D. LSD{5%} LSD( W
2-P means at each F 0.72 1.54 A
2-F means at each P 0.75 1.53 @0
2-7 means 0.43 0.8 19
0.33 0. .21

2P means é~%
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n3-43
REPL REP2 REP3 REP4
1 1 17 19 20 19
2 20 18 22 19
3 19 22 25 23
4 19 25 24 25
2 1 16 " 19 18 21
2 22 *23 21 19
3 25 19 23 20
4 24 2B 29 21
3 1 17 . 18 20
2 21 19 22
3 i9 23 21 '
4 23 29 24 24
REP TOTALS 242 262 254

REP MEANS 20 22 21
¥ ‘csq,

e E ST s S S | P a— —_——cErERE—-=E
REP {R} 11. 2.62 n§
PLANTING (P} 2.270 <1
ERROR {a) 4. 33

FERTILIZER {F} "g.5763889 15.9Q * X
PxF .5930556 <1
ERROR (b} 4.8171296

TOTAL

cvial = 9. 7%; 10.3%
*Eo signif® level; ns g
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PxF TABLE OF MEANS FOR n3-43

(AVE. OVER 4 REPS)

PLANTING [P) o 20 40 60 P-MEAN
june 15 18.75 a 19.75 a 22.25 a 23.25 a 21.00 a
august 15 18.50 a 21.25 a 21.75 a 25.50 a 21.75 a
october 15 18.50 a 20.50 a 21.75 a 25.00 a. 21.44 a
F-MEAN 18.58 20.50 21,92 24.58 21.40
In a column, means followed by a common letter are not significantly different

at the 5% level by DMRT.

Comparison S5.E.D. LSp{5%}
2-F means at each P 1.55 3.18
2-F means 0.90 1.84

LaD{1%)

:::é\{\



105

nl-44
REP1 REP2 REP3 REP4
1 1 8 10 7 7
2 10 12 9 9
3 10 13 12 11
4 14 13 16 15
2 1 7
2 11
3 10
4 16
3 1 7 i
2 9
3 10
4 15
REP TOTALS 127
REP MEANS 11
ANALYSIS OF VARIANCE F
== ===== =E======= 3+
SV DF
REP (R} 3
PLANTING (P) 2 1
ERROR (a) 6 1
FERTILIZER (F} 280.9166667
PxF 4.9%8333 0.8263889 <1
ERROR {b} 78.625000 2.9120370
TOTAL

level; ns

14.9%
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PxF TABLE OF MEANS FOR nl-44
(AVE. OVER 4 REPS)

PLANTING {P} o 20 40 60 P-MEW
june 15 8.0 a 10.00 a 11.50 a 14.50 a 11.00 a
august 15 8.75 a 10.75 a 12.75 a 16.50 a 12.19 a
october 15 8.50 a 10.00 a 12.00 a 14.25 a 11.1% a
F-MEAN 8.42 10.25 12.08 15.08 11.46

In a column, means followed by a common letter are not significantly different

at the 5% /evel by DMRT,

Comparison S.E.D. LSD{5%) LSD (1%}
2-F means at each P 1.21 2.48 3.34
2-F means 0.70 1.43 1.93
H



ANALYSIS OF VARIANCE F

1 1
2
3
4
2 1
2
3
4
3 1
2
3
4
REP TOTALS
REP MEANS
ECE SN FEEER=- S EEBENFE=—SSmEE=—A
sV
- F ¥ S5 5}
REP (R}
PLANTING (P}
ERROR {a)

FERTILIZER (F}
PxF
ERROR {b)

07

n2-44

REPL REPZ REP3
10 12 9
16 15 15
20 18 21
21 18 20
13 10 14
14 18 17
21 20 19
24 23 19
11 10 9

204 200
17 17

.4166667
5.708333 0.9513889
80.375000 2.9768519

nt at 5% level

REP4
13
18
19
21
12

20




PxF TABLE OF MEANS FOR n2-44
(AVE. OVER 4 REPS)

PLANTING (P)

FERTILIZER (F} June 15 august 15 october I F-MEAN

0 11.00 c 12.25 ¢ 11.90¢ ¢ 11.42 =

20 16.00 b 17.00 b 16.00 b 16.33 b

40 19.50 a 20.00 a 20.00 a 19.83 a

60 20.00 a 22.50 a . 21,25 a 21.25 a
_________________________________________ e 0 3 € s o e o o e
P-MEAN 16.63 17.94 . 17.06 17.21

In a column, means followed by a common letter are not significantly
different at the 5% level by DMRT.

omparison S.
means at each F

LSD (5%} LSD(

C E.D.

2- 1.11 2.31
2-F means at each P 1.22 2.50
2- 0.70

2- 0.32

| @/@Q oV
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n3-44
REP1 REP2 REP3 REP4
1 1 17 20 15 19
2 19 21 23 20
3 21 25 19 22
4 20 24 21 23
2 1 19 .17 18 20
2 18 .23 20 21
3 24 25 21 23
4 26 26 22 5
3 1 18 ) 17 20 !
2 20 18 19
3 23 25 20 y 22
4 23 24 26

EC S s ES RS SEE S s T S S =SS EEE R EEE

REP TOTALS 248 265 G\ 259

REP MEANS 21 o) 2 22 %

®

ANALYSIS OF VARIANCE @‘ ‘sN
sv @0 F

REP IR} 3 of 2% %c7Y 10288V’  472n
PLANTING (P}
ERROR {a}

FERTILIZER
PxXF
ERROR (Db)

(F} 06.3333333 .7777778 24.88 **%
2.4236111 cl

2.7638889
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PxF TABLE OF MEANS FOR n3-44
(AVE. OVER 4 REPS)

FERTILIZER (F)

PLANTING (P} 3 20 40 60 P-MEAN
june 15 17.75 a 20.75 a 21.75 a 22.00 b 20.56 a
auguet 15 18.50 a 20.50 a 23.25 a 24.75 a 21.75 a
october 15 18.25 a 19.25 a 22.50 a 23.75 ab 20.94 a
F-MEAN 18.17 20.17 22.50 23.50 21.08

In a column, means followed by a common letter are not significantly different
at the 5% level by DMRT.

Comparison S.E.D. LSD(5%) LSD (1%}
2-F means at each p 1.18 2.41 3.26
2-F means 0.68 1.39 1.85
+

FILENAME : medplant

TITLE - growth of cat whisker

ANALYSTIS O E VaA MAWA/N C E

SFLIT PLOT,DESIGN

REPLICATION (R) = =
MAINPLOT FACTQR 9 BLANTING (P) = 3
Pl = gule @5
Pz = august 15
P3d '="cckober 15 *
SUBPROT FACTOR : FERTILIZERAIF) = 4
Fi"= D
F2 = 20
F3 = 40
F4 = 60
n3-44
REP1 REP2 REP3 REP4
Pl Bl 17 20 15 19
F2 19 21 23 20
E2 21 25 19 22
£4 20 24 21 23
FPa) FI 19 17 18 20
‘F2 18 23 20 21
| 3] 24 25 21 23

Ba 26 26 22 25
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ANAT.YSIS OF VARIANCE FOR n3-44

SV DF Ss MS F
EesEEoOSEEs sSSP s o I O e s I S s e N T E o EE R _uEET oo EEE
REP {R) 3 31.1666667 10.3888889 4.72 n%
PLANTING (P) 2 11.7916667 5.8958333 2.68 n§
ERROR ({a) 6 13,2083333 2.2013889
FERTILIZER (F) 3 206.3333333 68.7777778 24.88 *X
PxF 6 14.5416667 2.4236111 <1
ERROR {b) 27 74.6250000 2.7638889°
TOTAL 47 351.6666667
S oS ==z oSS o RS S === A s =R N R e s R s == s s s st s s s s T S == w e e = === R
cyta} = 7.0%; cvi(b) = 7.9%

= significant at 1% level; n& = not significant

H
PxF TABLE OF MEANS FOR n3-44
{AVE. OVER 4 REPS)
FERTILIZER (F)
PLANTING (P) ] 20 40 a6l P-MEAN
june 15 17.8 a 20.8 a 21.8 a 22.0 b 20.6 a
august 15 18.5 a 20.5 a ©23.3 a 24.8 a 21.8 a
october 15 18.3 a 195 34a 22.5 a 23.8 ab 20.9 a
F-MEAN 18.2 20.2 s 2085 23.5 21.1

In a column, means followed by a common letter are not significantly different
at the 5% level®by DMRT!

Comparison 87E D% LSD(5%) LSD{1%}
2-F means at each P W 2.4 3.3
2-F means o7 i.4 1.9
t

* %k K

ENDOF ANALYSIS OF VARIANCE RUN A*%*





