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Growth, Development and YieM 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 Pi bulsongkram, 

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 nitrogen 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 fertilizer rates 

as 0, 20, 40 and 60 Kg.N/rai. Fertilizer were treated at 15 -day after sowing. From the 

experimental  result, it was found the trend that appropriate sowing date and fertilizer rate 

were June 1 5 and 60 Kg-Nlrai respectively. Goad performance of height, number of branches 

and number of nodes were obtained from those condition. For yield quality, it could not be 

analyzed because there had not the appropriate and efficiency method to extract the quantity 

of important chemical in Cat's Whisker. 









7 ~IU=U& re.rkn$nwacltiu~ &:a:s~~diq am~are~iudgn.'1.r61.~ 
4 

%fdd W.W. 2544 ............................................................................. 25 

8 61u~uhvst~un~~w~~iu3dat:a:~~~d1d~ o~n~arw&~i~u~w~~r~su 

614fi'Ib1~% W-fl. 2544 ................................ ....................................................... 27 
9 d;~u=uC re&wpt$nua~uu= drzclze~p~iw~ oi~ms~iuJ~~.'~~~ 

a 
"ld ma. 2543 ............................................................... ...................... ........ 29 



~ I ~ ~ ~ ~ ~ ~ A ~ ~ ~ ~ ~ L ~ I ~ P I ~ W ~ ~ ' I I ~ ~ W ~ I W W ~ C ~ ~ ~ O I T Y ~ B ~ ~ Z ~ ~  

.~4iuJ~nu.~bllif.~~l~1a6~~ 

Growth, Develapment and Yield Quality of Cat's Wisken (Orthosiphon arbtatus (5lume)Mlg.) 
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sub plot Ao $mnqululnriau ii 4 nkn lkri 

0,20,40 urn= 60 ?~Tans'uIu'Ins~ow 114 

hlriquilrro: 15 TU nRjd;n 
&knlrnafi,4;& 12 &WRRBJ (Treatments) ~jd 

hn~ns~d 1 %den 15 i?mtlu jslnqa 0 iihn?ulwlns~rul[i 

$~n~na~d 2 iullsn 15 8?ux~u hnqu 20 fihn&!uln3~owk 
i~n~aa~d 3 iullgn 15 O~U~LIU ~ ~ G L I  40 ~~IB~~UIUISIJLOWI~ 
c. 

~J V~ R REIJ~ 4 %Ldtn 15 ~~?U~LIU ~ WTIqll 60 ~~~I%J~u~R~L W& 

i~n~~s~d 5 iudp 15 haqnu &inqo o fihn%~~u~n~nu~'li 

d~nnaa~d 6 %dgn 15 id~lna oknqo 20 E~~n<uIuh~~di 

drn~~ard ? iutlgn 15 l~~lnu j~~lqa 40 ft~~n?u~u~m~~ilU)lj 

knn~srd 8 idin 15 P~nlnu oknqu 60 iilan?u\u~nnudk 

knn~o~d 9 iwdgn 15 ymnu w o 7ilaniulu~n~~odi 

irnmsa~d 10 iudgn IS ?ainv Lnqu 20 Rlaniul Jmr~ilwlli 
bnnaa~d 11 %din 15 sl~qnu k mq~ 40 ~~~n~ulul~s~il~ 

i~n~aord 12 iuJqn 15 qmnu ~wrn?u w fiIaniulu1n~io~'k 



3. riiiii#I#lun~si~~nt~i~~ a 

~lhy au?? t~nrh~~r~ud~drlu (Analysis of Variance) wnai8 F- test 

I~ R:L~~ D U~~ U U R?~ U U R~~~~ O~ C~~L Q~ U~ R~~ Duncan's New Multiple Range Test 

(0 M RT) 

4. ~n~~d.vi~n7~Gi 
*u 

ri~ninssnnw mn~u~n~ni~in~s ~niliunanlgQl?aRJnnIIuu kunr ~auh 

s.~iia~ s.virqIan 



iudqn 1 oiq (ZIIRI;) I 

1 CV. (%I 1 15.3 8.2 4.9 I 





CV. (%I 10.6 5.8 5.4 

d 4 
I/ lunon'u6i~u~riuci~tnn~n~1~~a~~~o'n~~~~1~6~~11~~n11~1-~1~1~n~1~0~1~~~~~1~~ - 













2 
m>iw 5 OIU~U~;J~~JA~~H$IHU~~IU~~~'I::~::BI~~I~ ~m~~m~'jUd~nd~dh 

W.U. 2543 

CV. (%) 37.3 10.8 5.3 

A 4 
11 lunoiiu6~ffu~tiu~i~~~una~u~aua'a~n~~~~i~n"u~uiun~iuii~~ana'1~0ti1~~w'u~q1~~ - 





1 CV. (%) 1 30.1 11.8 9.5 1 





' CV. (%) 20.4 10.1 8.9 

A 2 
11 luno~u~~~u~riuri~~~0tl~~1~~~~tl6~o'n~~daii~n'~~~~~n~1~iit~~1n~~~0tii~i)u'~d1~~ 





1 CV. {%) 1 28.9 11.9 8.9 1 









1 CV. (%) 1 15.3 6.3 10.3 

Bnijulul~s~ou 

(nn.1~1~ r nut1.i') 

oiy (Sd~96) 

4 8 12 



mnd 1 o u~nwnre tQ~~~oluI~r~ousi~~~w 

W.H. 2543 







1 CV. (%) 1 15.3 6.3 10.3 1 





v 
4- w luiud~n 1 s Bq winu iiiiwaianrnug~li11~nFii~wi~aom nuiull~n i 5 qmnu 

inn iuwauo~mrlri~ululplr1u~d~m~~0~~~~~1~~~~~a~~~~~u~~~~~~~ iqu o 

?iTnnTu luln51oudolinf arnrlileiqutnuifu iiwnriilXn~inu~~~~u~ij~~~]~~~w'~u~~~~~nr 
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Appendix T.d&l Meteorological data in January 2000 at Muang Pbitsanulok 
I I I I I 

T=less amount of rainfall and could not be measured 



A~~endk Table 2 Meteorological data in February 2000 at Muang Phitsanulok 

T=less amount of minfall and could not lx measured 

R-H. 

w.1 

71 

80 

88 

84 

85 

85 

87 

85 

90 

86 

77 

79 

91 

86 

86 

80 

91 

85 

90 

91 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

I I. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

Max.temp 

("a 
28.0 

27.0 

29.1 

30.3 

3 1.4 

31.3 

31.8 

30.0 

3 1.0 

32.2 

33.2 

34.1 

33.5 

33.5 

33.5 

27.6 

32.2 

33.6 

34.0 

33.9 

35.2 

Ralnfd 

(mm) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

T. 

0.8 

0.0 

1.3 

T. 

0.0 

0.0 

Mhtcmp 

(W 

17.1 

14.9 

14.0 

14.9 

16.0 

17.3 

17.6 

17.7 

17.1 

17.6 

17.2 

18.1 

17.9 

19.3 

21.3 

24.6 

22.9 

23.9 

23.9 

23.8 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

35.6 

36.0 

36.4 

34.5 

33.0 

28.3 

31.6 

32.4 

0.0 

0.0 

0.0 

0.9 

3.2 

T. 

0.0 

7.9 

25.1 80 

20.5 

19.9 

24.3 

86 

88 

79 
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&~endix Table 3 Meteorological data in March 2000 at Muang Phitsanulok 

RH. 

(%) 

88 

76 

88 

87 

78 

85 

75 

76 

86 

82 

77 

80 

77 

69 

69 

70 

66 

71 

76 

84 

78 

78 

75 

74 

84 

72 

Mln.ttmp 

("c) 

19.9 

21.6 

22.2 

21.6 

19.8 

19.4 

20.2 

19.4 

20.9 

21.7 

20.5 

19.9 

19.3 

18.2 

20.2 

21.1 

21.6 

22.5 

24.6 

22.5 

25.3 

25.9 

25.0 

25.8 

24.7 

24.8 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

2 9. 

30 

3 1 

Rainfall 

(mm) 

3.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
-- 

0.0 

Max.temp 

IOc) 

27.0 

31.3 

34.0 

35.5 

34.8 

35.7 

35- 1 

35.6 

35.4 

35.3 

35.1 

35.6 

35.4 

36.8 

36.5 

35.5 

36.7 

37.6 

35.9 

36.6 

36.2 

35.9 

36.5 

3 1.6 

34.6 

35.3 

0.0 

0.0 

0.0 

0.0 

34.2 

36.1 

36.4 

36.8 

23.4 

24.2 

25.6 

26.4 

73 

80 

85 

81 
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Appendix Table 4 Mettomlogical datn in April at Muang Phibanulok 

T=less amount of rainfall and could not be measured 

RH. 

(%I 

85 

83 

81 

81 

78 

8 1 

79 

80 

8 1 

73 

87 

87 

89 

92 

86 

92 

91 

85 

88 

89 

87 

88 

92 

89 

83 

85 

92 

9 1 

87 

92 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

IS. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

Mix.tcmp 

PC) 

38.2 

38.6 

38.3 

39.5 

39.6 

37.7 

38.5 

37.0 

38.5 

38.5 

34.1 

36.4 

31.6 

35.0 

32.6 

32.7 

32.5 

35. i 

35.9 

36.3 

35.7 

35.3 

34 

25.3 

36.6 

35.3 

35.5 

34.7 

35.3 

32.6 

R*laf*U 

(mm) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9.2 

0.0 

0.0 

0.7 

T 

6.2 

12.1 

0.0 

0.0 

0.7 

T. 

0.0 

11.3 

0.0 

0.0 

0.0 

1.4 

7.7 

T. 

10.6 

0.0 

Mln.temp 

("0 

25.8 

26.2 

26.6 

23.9 

25.8 

26.8 

27.7 

25.6 

26.4 

24.5 

23.2 

24.7 

24.0 

24.4 

24.7 

24.7 

22.9 

24.7 

25.9 

25.0 

25.3 

26.0 

22.0 

26.2 

26.4 

25.9 

25.0 

23.8 

24.6 

23.3 



T=less amount of rainfall and could not be measured 
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Aa~endu Table 6 Meteorological data in June 2000 at Muang PbitPanuIok 

T=Iess amount of rainfall and wuld not be rncasured 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

Rainfall 

(mm) 

68.6 

10.7 

49.1 

6.2 

7.4 

0.0 

0.0 

0.3 

0.0 

6.9 

7.7 

2.7 

0.1 

19.5 

11.7 

0.0 

10.7 

0.0 

0.0 

0.0 

T 

T 

9.3 

34.1 

18.6 

5.2 

T 

0.0 

0.0 

0.0 

R.H. 

87 

96 

90 

96 

93 

92 

83 

88 

SB 

88 

90 

90 

85 

87 

92 

93 

89 

90 

89 

87 

91 

89 

92 

94 

92 

92 

92 

9 1 

88 

87 

Max.temp 

(*a 
35.0 

31.3 

32.1 

33.7 

34.1 

32.7 

34.8 

35.2 

34.1 

34.7 

32.5 

32.5 

33.5 

33.8 

3 1.6 

33.1 

33.1 

33.6 

34.4 

33.4 

34.0 

34.3 

31.6 

3 1.4 

33.6 

3 1 .S 

29.4 

33.5 

33.4 

33.5 

Mhtemp 

(*a 
25.9 

22.8 

24.7 

23.6 

24.2 

24.1 

26.9 

26.9 

25.4 

25.2 

23.5 

23.5 

24.5 

23.7 

23.6 

24.5 

24.9 

25.0 

26.1 

25.8 

25.8 

26.3 

23.9 

22.3 

23.5 

23.0 

23.0 

24.7 

25.6 

26.6 
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p~pendix Table 7 Meteorological data In July 2000 at Muang Phltsaaulok 

T=less amount of rainfall and could not be measured 

RH. 

(W) 

89 

92 

90 

88 

88 

89 

92 

96 

90 

89 

89 

92 

95 

93 

84 

89 

92 

91 

93 

91 

92 

Mhttmp 

("0 

23.8 

24.0 

25.3 

27.0 

25.9 

25.1 

24.0 

23.0 

25.0 

25.1 

24.5 

23.6 

23.3 

24.6 

25.5 

22.7 

22.8 

25.5 

25.0 
- 

24.5 

Max.temp 

("c) 

34.7 

34.5 

35.6 ----- 
35.3 

32.2 
~~~~~ 

33.9 

34.5 

30.8 

32.3 

33.9 

26.6 

26.1 

30.6 

33.0 

34.2 

32.8 

3 1.0 

30.1 

31.1 

32.8 

Datt 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

1 I. 

12. 

13. 

14. 

IS. 

16. 

17. 

18. 

19. 

20. 

0.0 34.4 

ltrlafall 

(mml 

2.7 

0.0 

0.0 

0.0 

T 

T 

61.1 

11.7 

T 

0.1 

4.0 

16.6 

T 

0.0 

T 

10.0 

0.1 

l .O 

T 
pp 

12.8 

28. 

29. 

2 1. 

22. 

23. 

24. 

25. 

0.0 

9.2 

T 

18.2 

T 

0.0 

33 3 

33.1 

33.6 

33.7 

33.3 

pp 

T 

2.6 

24.2 

24.1 

24.9 

24.9 

24.4 

33.4 

34.4 

33.7 

91 

89 

- pp 
30 24.5 

3 1 

25.8 

25.5 

83 

88 

0.0 3 1.9 25.8 
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A~aendh Table 8 Meteorological data la August 2000 at Muang Phitsanulok 

T=less amount of rainfall and could not be rntmured 

R.H. 

(%I 

8 1 

84 

88 

85 

88 

89 

89 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

Max.temp 

IOc) 

34.8 

33.7 

32.4 

32.7 

3 I .5 

32.9 

31.0 

Rainfall 

(mm) 

0.0 

0.0 

0.0 

T 

1.1 

T 

2.9 

11.7 31.7 23.5 94 

7.2 32.3 

Mh.tcmp 

("c) 

26.1 

25.4 

26.2 

25.7 

25.7 

25.1 

25.5 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 

25. 

26. 

27. 

28 

29. 

30 

3 1 

-- 
T 

0.1 

0.0 

0.0 

0.0 

0.5 

0.0 

1.5 

0.1 

0.0 

0.0 

0.0 

32.3 

4.3 

14.9 

4.1 

10.3 

12.0 

44.0 

T 

10.6 

7.2 

30.3 

32.6 

35.5 

35.1 

33.7 

33.3 
I 

33.0 

33.5 

34.4 

32.6 

33.4 

35.4 

33.5 

27 -5 

32.6 
I 

32.4 

3 1.8 

32.1 

32.0 
ppppp 

31.4 

31.7 

32.3 

25.4 

25.9 

25.2 

25.5 

25.0 

25.2 

25.3 

25.1 

24.8 

25.1 

25.0 

23.5 

22.5 

24.2 

23.1 

24.7 

24.5 

23.5 

23.5 

25.0 

24.3 

92 

90 

89 

8 1 

90 

89 

85 

93 

9 1 

9 1 

90 

89 

94 

92 

92 

93 

92 

93 

95 

92 

9 1 
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AEpendix Table 9 Meteorological data in September 2000 at Muang Phitsanulok 

T=less amount of rainfall and could not bt mural 

Mb.tcmp 

C0c) 

24.6 

25.2 

25.5 

24.5 

23.9 

24.2 

24.0 

24.6 

23.6 

24.5 

24.0 

3.3 

25.1 

28.2 

24.8 

24.1 

23.5 

23.6 

24.2 

24.9 

26.3 

28.7 

25.5 

3.9 

23.4 

24.5 

26.2 

23.6 

24.0 

24.7 

Max.tem p 

("0 

32.5 

3 1 .O 

31.3 

28.1 

27.9 

28.0 

31.8 

32.3 

32.4 

32.3 

27.2 

30.6 

3 1.3 

32.5 

31.6 

34.0 

33.2 

33.3 

33.4 

34.6 

33.9 

34.0 

29.6 

3 1.6 

32.0 

33.0 

33.1 

32.1 

31.6 

33.2 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28 

29. 

30 

RH. 

("/I 

91 

93 

96 

95 

95 

95 

9 1 

94 

96 

92 

92 

95 

89 

91 

93 1 
92 

90 

90 

84 

88 

80 

88 

92 

94 

94 

93 

89 

9 1 

93 

92 

RdnhU 

Imm) 

3.5 

42.5 

18.3 

3.7 

0.5 

0.7 

0.1 

2.4 

0.9 

2.2 

36.8 

0.5 

0.0 

1.7 

0.0 

T 

0.0 

0.0 

0.0 

0.0 

T 

0.0 

2.7 

12.0 

3.0 

0.0 

8.2 

1.4 

0.4 

0.5 



T=less amount of rainfall and could not be measured 

Appendix Table 1Q Metmrol@cal data in October 2000 at Munng Phibanulok 

RH. Mhtemp Date Ralnfall Max-temp 



Appadh Table 11 Mekorological data in November 2000 nt Muang f hibanulok 

T=less amount of rainfall and could not be measured 

Min.tcmp 

("a 
21.4 

19.5 

17.3 

Max.kmp 

("c) 

30. I 

29.5 

28.6 --- 
29.0 

29.8 

30.1 

30.8 

31.6 

31.8 

32.3 

32.1 

32.0 

3 1.4 

32.6 

32.9 

Date 

1. 

2. 

3. 

RH. 

(%I 

82 

88 

88 

Rninfa!l 

(mm) 

0.0 

0.0 

0.0 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

17.4 

17.7 

18.5 

0.0 

0.0 

0.0 

T. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1 0.0 

0.0 

0.0 

19.8 

21.0 

22.2 

22.5 

21.2 

22.4 

22.7 

22.8 

22.3 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

91 

9 1 

91 

81 

84 

79 

80 

87 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 
I 

32.1 

31.1 

31.6 

28.4 

30.4 

32.7 

32.3 

32.9 

33.5 

33.2 

33.6 

22.7 

22.4 

20.9 

19.2 

19.5 

21.2 

24.0 

23.6 

23.5 

23.7 

23.2 

90 

74 

82 

90 

91 

86 

83 

91 

87 

80 

86 



T-ltss amount of rain fa11 and could not be measured 

A~~endix Table 12 Mehmloglcal data In December 2000 at Muang Phitsanulok 

Date Max.temp RaInfaJl Min.tcmp R.H. 
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An~endix Table 1 Meteorological data in January 2001 at Murng Phitsanulok 

Date Rainfall Max.ttmp Mi~ternp RH. 

T=less amount of rainfall and could not be measured 



56 
Appemciix Table 1 Meteorological data in January 2001 at Muang Pbitsanulok 

T=less amount of rainfall and could not be measured 

Mln.temp 

IW 

20.5 

18.3 

17.9 

18.5 

19.1 

18.9 

19.3 

20.4 

21.6 

21.5 

19.3 

17.9 

19.8 

21.9 

24.0 

21.2 

19.1 

18.8 

20.4 

20.5 

23.0 

23.1 

24.0 

23.9 

23.4 

23.1 

23.0 

23.2 

24.4 

19.7 

20.5 

Max-temp 

("0 

30.7 

3 1.1 

3 I .3 

31.6 

31.4 

32.2 

32.0 

32.2 

33.2 

34.0 

32.1 

32.7 

3 1.9 

31.2 

28.3 

29.3 

29.8 

3 1.4 

32.0 

32.3 

32.5 

33.6 

34.0 

34.8 

34. I 

34.4 

33.7 

34.0 

30.2 

31.6 

33.7 

Date 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 
- 

25. 

26. 

27. 

28 

29. 

30 

R.H. 

(Ye1 

89 

93 

88 

88 

84 

88 

89 

90 

90 

96 

85 

86 

8 1 

83 

87 

77 

9 1 

89 

80 

85 

83 

85 

87 

89 

91 

91 

91 

85 

76 

86 

90 

Wfnll 

(mm) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

T 

0.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1.9 

0.0 

0.0 

0.0 

T 

0.0 

0.0 



mendix Table 3 Meteorological data In March 2001 at Muang Phitsanulok 

RH. 

("/.I 

T=le.s amount of rainfall and wuld not be measurtd 



Ap~endh Table 4 Meteorological data in Apil2001 at Muang Phitsaauiok 

T=less amount of rainfall and could not be measured 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 

25. 

26. 

Rnlnfall 

(mm) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

. 0.0 

0.0 

T 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

29. 

30 

Max.temp 

("c) 

37.0 

36.1 

36.7 

38.3 

38.5 

38.6 

38.9 

38.6 

3 8.4 

3 8.4 

39.6 

38.5 

37.0 

38.2 

38.4 

37.9 

39.1 

39.1 

39.2 

39.1 

39.0 

38.7 

38.8 

38.9 

38.3 

37.6 

0.0 

T 

Min.temp 

(TI 

25.8 

24.5 

25.6 

25.6 

26.8 

26.6 

27.1 

26.5 

26.4 

26.1 

26.5 

26.2 

24.9 

26.6 

25.5 

24.5 

26.8 

27.2 

26.7 

26.9 

26.6 

26.8 

26.2 

27.2 

25.4 

27.0 

RH. 

(%I 

75 

80 

85 

8 1 

80 

78 

74 

77 

74 

8 1 

77 

67 

75 

83 

8 1 

8 1 

8 1 

77 

80 

74 

72 

70 

73 

74 

75 

78 

38.5 

37.3 

27.2 

27.5 

80 

79 
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Appendix Table 5 Metaorological data in May 2001 at Maang Pbibanulok 

T-Iess amount of rainfall and could not be measured 

Maxlemp 

("0 

34.3 

33.6 

29.2 

34.4 

34.9 

36.2 

36.2 

32.7 

35.0 

36.2 

34.0 

31.0 

34.6 

34.3 

33.6 

33.6 

Min.temp 

("c) 

25.0 

24.5 

21.1 

24.8 

25.3 

25.5 

25.1 

24.8 

24.3 

26.0 

25.3 

13.8 

24.8 

22.5 

24.5 

Dak 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

R.H. 

(Oh) 

92 

87 

96 

84 

89 

87 

87 

85 

84 

84 

89 

90 

94 

86 

90 

Rahfnll 

(mml 

0.1 

24.9 

3.2 

1.4 

T 

0.0 

0.0 

T 

0.0 

0.0 

0.0 

17.6 

69.0 

0.5 

0.2 

32.9 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

3 1 

0.1 

22.1 
-- 

0.1 

1.3 

3.2 

0.0 

0.0 

T 

9.5 

0.5 

T 

4.5 

0.0 

24.0 

23.4 

33.2 

33.3 

34.0 

33.8 

34.2 

35.3 

34.6 

34.3 

34.5 

34.0 

33.S 

34.3 

34.3 

34.5 

32.5 

23.5 

24.4 

24.8 

23.9 

25.4 

25.3 

24.6 

24.6 

24.8 

24.7 

24.1 

24.0 

23.8 

93 

86 

88 

93 

87 

82 

84 

93 

85 

89 

90 

84 

92 
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A~wndix Table 6 Meteorological data in June 2001 at Muang Phitsanulok 

T=less amount of rainfall and could not be measured 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

1 I. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

Max.tem p 

("a 
35.2 

35.2 

34.5 

34.4 

34.4 

35.0 

35.1 

33.6 

34.7 

32.8 

3 1.5 

33.0 

33.5 

32.7 

34.0 

33.7 

35.6 

35.0 

34.8 

33.6 

33.1 

35.1 

35.5 

30.0 

32.5 

34.0 

32.8 

32.8 

32.9 

32.8 

Rainfall 

Imm) 

0.0 

24.6 

0.0 

5.8 

0.0 

0.0 

14.7 

0.0 

0.6 

4.6 

3.3 

0.3 

0.2 

T 

0.0 

0.0 

T 

0.0 

0.0 

0.0 

0.0 

0.1 

14.2 

0.1 

1 .O 

3.2 

11.6 

0.7 

0.5 

2.1 

Mln.ttmp 

C0c) 

25.0 

23.3 

23.3 

25.5 

23.5 

25.2 

23.9 

23.6 

23.6 

24.2 

23.5 

23.3 

25.7 

24.6 

23.4 

23.2 

24.6 

23.2 

25.1 

25.3 

24.3 

24.3 

25.3 

23.5 

25.1 

24.4 

24.1 

24.0 

22.9 

23.2 

R.H. 

(W 

94 

85 

92 

89 

92 

89 

88 

88 

86 

89 

92 

91 

90 

9 1 

86 

89 

85 

88 

82 

73 

84 

86 

86 

93 

91 

88 

90 

9 1 

87 

89 



A~vendix Table 7 Meteorological data in July 2001 at Muang Pbitsaaulok 
- 

T=less amount of rainfall and wuld not be measured 

1 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 
- 
30 

Max.temp 

("0 

33.8 

34.4 

34.1 

34.5 

33.1 

33.8 

32.0 

31.2 

29.4 

31.2 

34.4 

33.9 

34.1 

33.3 

33.0 

34.5 

32.6 

32.3 

32.1 

32.3 

28.3 

27.4 

32.9 

34.7 

34.7 

34.7 

34.0 

34.6 

34.4 

34.1 

MnlaH 

(mm) 

0.0 

0.8 

4.6 

7.1 

24.9 

T 

0.0 

4.4 

1.6 

1.6 

10.1 

0.0 

0.0 

0.0 

T 

48 

3.5 

4.0 

T. 

13.7 

15.4 

15.2 

0.4 

0.0 

0.0 

0.0 

0.0 

12.4 

13.5 

3 1 40.0 34.6 

Mln.ttmp 

("c) 

24.7 

25.8 

24.6 

24.6 

24.2 

23.6 

25.2 

24.0 

23.7 

22.6 

22.7 

24 

24.0 

24.7 

24.7 

24.6 

23.3 

23.7 

23.4 

24.0 

23.5 

22.5 

23.6 

24.0 

25.2 

25.5 

24.8 

23.0 

22.7 

23.6 

R.H. 

w.1 

92 

79 

86 

85 

84 

89 

89 

88 

93 

92 

92 

92 

83 

9Q 

88 

88 

92 

92 

93 

85 

92 

44 

89 

90 

as 

88 

86 

90 

90 

92 

23.6 88 
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hendix Table 8 Meteorological data in August 2001 st Muang Phitsanulok 

T=less amount of rainfall and wuld not be measured 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

3 1 

Rnh fall 

(mm) 

T 

36.8 

19.9 

28.8 

41.0 

4.0 

1.3 

0.4 

15.1 

5.3 

13.6 

4.5 

0.0 

0.1 

0.0 

0.1 

43.0 

0.5 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.2 

T 

0.5 

29 

39 
--- 

23.0 

0.0 

Marlemp 

("0 

30.6 

32.0 

33.1 

33.2 

32.7 

31.3 

31.6 

33.0 

31.5 

32.5 

27.3 

31.0 

32.1 

32.5 

32.0 

3 1.6 

33.0 

33.6 

33.6 

34.5 

34.4 

34.1 

34.7 

35.0 

34.3 

Mhtemp 

("0 

23.4 

24.6 

23.7 

23.4 

22.3 

22.2 

24.0 

23.6 

24.5 

23.6 

24.6 

23.0 

23.6 

23.5 

23.6 

23.6 

23.9 

23.3 

23.9 

24.1 

25.3 

25.4 

24.3 

25.1 

RH. 

93 

87 

91 

93 

92 

93 

92 

92 

91 

94 

92 

9Q 

85 

89 

90 

86 

88 

92 

92 

92 

87 

87 

87 

87 

33.0 

31.4 

33.2 

33.0 

31.0 

33.1 

23.8 

24.1 

91 

93 
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,A~pendix Table 9 Meteomloglcal data in September 2001 at Musag Phitsanulok 

T=las amount of rainfall and could no1 be measured 

Max.temp 

("a 
33.0 

34.7 

33.3 ----- 
31.4 

34.1 

35.5 

34.0 

34.6 

35.4 

30.5 

33.0 

30.6 

29.9 

3t.4 

33.1 

33.8 

34.2 

34.7 

33.1 

33.6 

31.3 

28.6 

32.6 

32.2 

29.5 

32.8 

33.0 

32.2 

33.3 

32.3 

ML.temp 

("c) 

24.2 

23.5 

25.3 

25.5 

23.5 

23.1 

24.9 

24.7 

23.9 

22.9 

22.6 

23.7 

22.6 

22.4 

22.7 

23.6 

23.6 

25.3 

22.3 

22.8 

24.5 

22.4 

22.7 

23.5 

23.8 

22.7 

23.6 

24. I 

22.4 

22.3 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

R.H. 

(5%) 

89 

89 

87 

sa 

92 

91 

86 

89 

89 

92 

94 

9 I 

93 

92 

93 

92 

90 

88 

93 

93 

90 

95 

92 

93 

93 

93 

92 

90 

93 

95 

R*lnfnU 

(mm) 

I1 

0.0 

T 

2.2 

5.3 

0.0 

0.0 

T 

4.2 

3.8 

0.0 

2.4 

17.7 

0.2 

0.0 

0.0 

0.0 

21.3 

7.5 

0.0 

21.1 

1.2 

0.2 

3.4 

10.2 

0.0 

0.4 

3.1 

15.4 

0.1 
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Appendix Table 10 Meteorological data in October 2001 nt Mnmng Pbitsanuktk 

T=less amount of rainfall and wuld not be measured 

MLn.trmp 

("c) 

23.7 

23.9 

22.7 

23.6 

23.6 

22.6 

23.4 

24.2 

23.0 

22.4 

22.9 

23.2 

24 

24.0 

24.9 

23.4 

23.2 

22.0 

23.5 

22.9 

22.4 

22.8 

22.4 

22.8 

Ma~temp 

C0c) 

33.2 

33.4 

33.2 

32.5 

32.5 

32.8 

33.4 

32.8 

32.5 

32.2 

33.0 

33.0 

33.7 

35.3 

35.4 

34.0 

33.8 

34.2 

34.1 

34.4 

33.1 

33.7 

29.1 

31.9 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

R.H. 

87 

88 

93 

90 

87 

93 

92 

94 

92 

94 

92 

93 

93 

89 

92 

93 

84 

84 

86 

89 

9 1 

88 

9 1 
- 

88 

R.lnfrU 

Imm) 

0.0 

0.8 

0.0 

0.0 

10.4 

4.6 

T 

1.7 

13.2 

0.8 

5.1 

0.0 

0.1 

T 

15.7 

0.5 

0.0 

0.0 

0.0 

1.6 

0.0 

5.5 

1.1 

35.3 

25. 

26. 

27. 

28. 

29. 

30 

3 1 

5.6 

1.9 

3.9 

28.9 

3.6 

0.0 

0.0 

33.3 

32.2 

33.9 

33.1 

32.8 

32.6 

32.3 

22.6 

22.5 

22.8 

22.6 

23.1 

22.1 

22.3 

92 

93 

92 

92 

94 

94 

92 



65 

A~~e~ldix Table 11 Meteorological data in November 2001 at Muang fhitsanulok 

T=!ess amount of rainfall and could not h measured 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 

Maxlemp 

("0 

33.0 

33.9 

33.8 

34.1 

34.6 

34.0 

32.4 

Wlall 

Imm) 

T 

0.0 

0.0 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 --- 
0.0 

4.5 

0.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Min.temp 

("c) 

23.4 

23.2 

23.1 

23.6 

23.1 

22.1 

0.0 

0.0 

0.0 

RH. 

(%I 

89 

84 

92 

92 

91 

83 

33.3 

32.1 

31.4 

29. 

30 

30.1 

3 1.6 

31.8 

26.1 

25.2 

29.1 

29.1 

30.2 

29.2 

29.2 

28.3 

27.7 

28.7 

29.2 

30.0 

29.8 

28. I 

29.0 

30.0 

30.8 

0.0 

0.0 

19.3 

20.3 

21.4 

18.9 

18.6 

17.1 

18.3 

15.6 

14.0 

13.6 

13.5 

13.7 

15.2 

16.5 

17.6 

13.7 

14.2 
pppp 

15.1 

17.5 

88 

95 

91 

81 

80 

89 

82 

70 

80 

85 

83 

85 

87 

87 

8 1 

80 

86 

85 

89 
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Appendix Table 1 Z Meteorologicn~ data in December 2001 at Muang Phitsanulok 

T=less amount of rainfall and could not be measured 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

3 I 

Mlnftmp 

18.0 

19.6 

19.9 

20.0 

20.7 

20.9 

22.2 

21.3 

20.0 

19.4 

20.0 

2 1.4 

20.8 

20.8 

18.7 

20.6 

21.8 

84 

22.3 

20.8 

19.7 

18.0 

16.8 

15.0 

13.9 

14.3 

13.4 

16.6 

16.5 

15.6 

14.6 

R.H. 

(%I 

86 

89 

87 

89 

90 

87 

80 

91 

80 

87 

82 

91 

83 

88 

77 

83 

79 

84 

87 

84 

82 

77 

73 

73 

80 

80 

80 

8 1 

80 

87 

91 

RalnbU 

Imm) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

T 

0.0 

0.0 

0.0 

33.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Max.tcmp 

("(3 

32.0 

32.7 

32.5 

33.2 

32.7 

33.0 

31.0 

32.4 

32.3 

32.2 

32.7 

33.2 

32.7 

32.2 

3 1.6 

32.0 

32.1 

21.7 

33.2 

33.3 

3 1.2 

29.2 

26.8 

27.1 

27.4 

27.7 

29.0 

30.0 

28.6 

28.6 

28.6 
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Appendix Table 1 Meteorological data in January 2002 at Muang Phjkanulok 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

3 1 

Max.temp 

IOc) 

29.7 

29. I 

27.5 

27.2 

28.2 

29.0 

28.3 

29.1 

29.1 

29.6 

31.8 

31.8 

30.1 

29.8 

31.3 

32.2 

32.2 

32.2 

3 1.6 

32.1 

3 1.5 

31.6 

3 1.3 

32.1 

33.6 

33.6 

33.2 

32.0 

30.3 

31.0 

3 1.6 

Rainfall 

(mm) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.2 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Mln.ttmp 

("0 

15.3 

15.5 

14.6 

13.5 

14.2 

14.3 

14.7 

15.4 

14.6 

14.6 

17.0 

18.2 

18.8 

18.5 

18.2 

18.1 

16.9 

15.5 

17.2 

17.0 

18.1 

19.0 

18.5 

19.1 

19.1 

19.1 

18.2 

20.4 

21.7 

19.9 

17.9 

RH. 

("/I 

87 

89 

83 

79 

84 

82 

85 

77 

77 

85 

90 

86 

90 

92 

86 

89 

88 

85 

83 

89 

89 

89 

86 

84 

85 

83 

84 

9 1 

77 

69 

82 



MeMeteorobglcal data in February 2002 at Muang Phihanulok 

T=less amount of rainfall and could not be mtasured 

Min.kmp 

4"cl 

18.0 

18.4 

20.0 

21.6 

21.6 

20.6 

21.4 

19.0 

18.9 

18.4 

21.0 

20.5 

20.4 

20.4 

21.0 

19.9 

19.8 

2 1.1 

19.6 

2 1.3 

Max.temp 

("0 

32.0 

31.8 

3 1 .S 

32.2 

32.3 

33. I 

32.6 ----- 
33.3 

34.3 

33.9 

33.0 

33.6 

34.3 

34.0 

33.1 

32.3 

33.5 

32.4 

33.6 

32.5 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. - 
2 1. 

R.H. 

(%I 

86 

88 

78 

80 

86 

87 

90 

90 

90 

87 

94 

9 1 

89 

86 

89 

7 1 

83 

80 

90 

80 

77 

RdnfnII 

Imm) 

0.0 

0.0 

0.0 

T 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.6 

34.8 

35.4 

34.5 

34.7 

33.8 

36.2 

35.7 

32.8 

20.6 

21.4 

19.9 

22.2 

23.5 

22.4 

22.2 

23.1 

75 

80 

82 

84 

80 

82 

80 

94 



Ap~eadix Table3 Meteorological data in March 2002 at Muang Pbitsanulok 

I 

Min.temp 

IOc) 

Max.temp 

("C) 

I 

I Date 

0.0 

0.8 

0.0 

0.0 

0.0 

T 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.9 

1.3 

0.0 

T 

0.0 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.7 

0.2 

of rainfall and could 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

3 1 

T=less amount 

IH (Yo) 

Ra3nfaU 

Imm) 

36.0 

33.7 

35.7 

34.7 

36.0 

35.2 

30.9 

28.8 

32.0 

34.7 

36.2 

35.4 

36.4 

37.2 

38.4 

36.7 

37.5 

35.5 

33.2 

36.0 

37.4 

36.1 

29.7 

34.9 

37.2 

37.1 

38.0 

38.1 

37.4 

36.8 

36.2 

not be measured 

21.3 

22.6 

22.3 

22.8 

22.4 

22.9 

2 1.6 

20.5 

17.6 

19.0 

20.5 

22.8 

22.9 

23.0 

22.3 

22.2 

22.2 

24.1 

20.9 

21.6 

22.5 

22.6 

23.0 

20.0 

2 1 .O 

20.6 

23.5 

23.0 

23.5 

24.2 

23.2 

74 

87 

88 

84 

85 

87 

73 

71 

81 

82 

77 

90 

8 1 

80 

84 

83 

83 

83 

87 

86 

83 

80 

79 

85 

83 

76 

85 

83 

74 

75 

8 1 
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A~pendix Table 4 Meteorological data in April2002 at Muang Pbilsanulok 

T=less amount of rainfall and could not bt measured 

Date 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

Max.temp 

("a 
34.8 

37.7 

38.2 

38.6 

39.5 

38.6 

39.2 

38.2 

37.7 

39.3 

39.4 

34.5 

36.6 

37.1 

38.1 

38.5 

39.5 

39.7 

39.0 

39.3 

39.7 

39.4 

38.5 

38.7 

37.5 

36.7 

37.1 

38.1 

38.0 

Rain fail 

Imm) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

T 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5.9 

4.6 

0.0 

0.3 
--- 

0.0 

0.1 

Min-temp 

("cl 

21.8 

22.0 

23.0 

23.9 

22.7 

23.2 

22.8 

23.3 

23.5 

20.5 

21.6 

23.4 

22.7 

24.3 

23.3 

24.2 

24.6 

25.4 

24.6 

23.2 

25.4 

25.5 

25.6 

24.4 

24.6 

23.2 

21.8 

24.2 

23.2 

R.H. 

82 

77 

75 

74 

74 

65 

74 

79 

80 

69 

69 

76 

8 1 

77 

8 1 

75 

73 

73 

74 

77 

75 

7 1 

73 

78 

73 

82 

94 

82 

82 

37.9 24.7 8 t 



Appendix Table Meteorological data in May 2002 nt Munng Pbitsanulok 

T=less amount of rainfall and muld not be measured 

Min.temp 

(W 

23.6 

24.8 

23.9 

22.3 

24.7 

23.2 

25.5 

25.3 

22.8 

24.4 

21.6 

23.1 

23.1 

24.5 

22.8 

22.2 

23.0 

22.3 

23.4 

22. I 

22.4 

23.6 

23.5 

25.3 

21.3 

21.6 

21.0 

21.9 

22.2 

22.6 

23.6 

Max.temp 

IOc) 

37.4 

39.5 

39.0 

37.0 

38.2 

38.2 

39.4 

38.5 

38.2 

38.2 

33.7 

33.8 

35.8 

36.9 

34.4 

32.8 

34.6 

34.0 

32.2 

35.1 

36.6 

37.3 

38.0 

37.8 

35.6 

35.5 

35.0 

34.5 

35.1 

35.6 

35.1 

Date 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

I I. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

2 1. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30 

31 

R.B. 

("/.I 

77 

76 

78 

83 

72 

92 

78 

79 

86 

79 

92 

79 

89 

64 

91 

85 

85 

92 

82 

89 

85 

82 

82 

74 

92 

96 

96 

94 

86 

92 

84 

Rainfall 

(mml 

0.0 

0.0 

T 

0.0 

1 .O 

0.0 

0.0 

1.7 

T 

7.1 

4.0 

0.3 

0.0 

1.5 

1.7 

0.0 

0.6 

10. 

0.3 

0.0 

0.0 

0.0 

0.0 

18.9 

1.9 

19.8 

5.6 

0.0 

2.4 

0.0 

0.0 



T=less amount of rainfall and could not be measured 

Amendin Table 6 Metearologicat data in June 2002 at Muang Phitsanulak 

RainralJ "" M:. Mln,temp 

("a 
RH. 

("4 





FILENAME : medplant 
TITLE : growth of cat whisker 

ANALYSIS OF VARIANCE 

SPLIT PLOT DESIGN 

REPLICATION (R) = 4 

MAINPLOT FACTOR : PLANTING ( P) = 3 
PI = june 15 
P2 = august 15 - 
P3 = october 15 ' 

SUBPLOT FACTOR : FERTILIZER (F) = 4 
F1 = 0 
F2 = 20 
F3 = 40 
F4 = 60 

REP TOTALS 
REP MEANS 



ANALYSIS OF VARIANCE FOR hl-43 

.............................................................................. 

REP (Rj 3 14.062500 4.687500 cl 
PLANTING (P) 2 15.791667 7.895833 1.38 ng 
ERROR (a) 6 34.375000 5.729167 

FERTILIZER (F) 3 871.895833 290.631944 106.31 *# 
PxF 6 7.541667 1.256944 c 1 
ERROR (b) 27 73.812500 2.733796 
------------ .................................................................. 
TOTAL 47 1017.479167 
__-----_____-__--------------------------------------------------------------- ........................................................................ 
cv(a) = 15.3%; cv(b) = 10.6% 
** = significant at 1% level; ns = not significant 

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

.............................................................................. 
FERTILIZER (F) 

.................................................... 
PLANTING (PI 0 20 40 60 P - MEAN 
----------------L-L--L-------L------------------------------------------------ 

june 15 8.50 a 14.25 a 16.75 a 20.50 a 15 .OO a 
august 15 10 -50 a 14.50 a 19.00 a 21.50 a 16 -38 a 
october 15 9.50 a 13.50 a 18.25 a 20.50 a 15.44 a 
.............................................................................. 
F - MEAN 9. SO 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. 

C 

Comparison 
2-F means at each P 
2-F means 
5 

S.E.D. LSD(S%) LSD(l%) 
1.17 2.40 3.24 
0.68 1.39 1.87 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR h2-43 

--------------------L========--------=======----------=========================y .................... 
REP (R) 3 46.7500000 15.5833333 1.90 nS 
PLANTING (PI 2 9.5416667 4.7708333 c 1 
ERROR {a) 6 49.1250000 8.1875000 

FERTILIZER (F) 3 528.2500000 176.0833333 43.77 *A 
PxF 6 13.6850000 2.2708333 c 1 
ERROR (b) 2 7 108.6250000 4.0231481 
---------------------------------------------------+----+--------------------- 

TOTAL 4 7 755.9166667 
--L-------I==-----1-L--------------------------------------L------------------ ---------- 
cv(a) = 8.2%; cv(b) = 5.8% 
** = significant at 1% level; ns = not significant 



PxF TABLE OF MEANS FOR h2-43 (crn.1 
(AVE. OVER 4 REPS) 

------------------------------------------------------------------------------ 
FERTILIZER (PI 

-------------------------------------*-------------- 

PLANTING (PI 0 2 0 40 6 0 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 3i,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 
2-F means at each P 
2-F means 
t 

S.E.D. LSD(S%) LSD(1%1 
1.42 2.91 3.93 
0.82 1.68 2.27 



REP TOTALS 
REP MEWS 

ANALYSIS OF VARIANCE FOR h3-43 

--f==============ll==========F====L===========Y==z==========z====================.= - - 
SV DF SS MS F 

================================9==========*============================== 

REP (R) 3 5.666667 1.888889 c 1 
PLANTING (PI 2 105.125000 52.562500 6.22 * 
ERROR (a) 6 50.708333 8.451389 

FERTILIZER (F) 
PxF 
ERROR (b) 
_--_____-_--___---_--+---------------------------------+---------------+------ 

TOTAL 47 - 2453.000000 
--------------------------------------------------------- .............................................................................. 

cv(a1 = 4.9%; cv(b) = 5.4% 
** = significact at 1% level; * = significant at 5% level 



PxF TABLE OF MEANS FOR h3-43 (ern.) 
{ AVE . OVER 4 REPS ) 

PLANTING (P) 
--------------------------------------- 

FERTILIZER (Fl june 15 august 15 october 1 F-MEAN 

P-MEAN 57.44 61.06 59.25 59.25 

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

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

t 

S.E.D. LSD(S%) LSD(1%i 
. 2.21 4.73 6.58 
2.26 4.64 6.27 
1.31 2.68 3.62 
1.03 2.51 3.8i 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR hl-44 

============================================================================== 

SV DF SS MS F 
------------------------------------------------------------------------------ ------------------------------------------------------------------------------ 
REP (Rl 3 9.7291667 3.2430556 < 1 
PLANTING (P) 2 16.7916667 8.3958333 2.43 n& 
ERROR (a1 6 20.7083333 3.4513889 

FERTILIZER (F) 
PxF 
ERROR (b) 
------------------------------------------------------------------------------ 
TOTAL 4 7 702.4791667 
.............................................................................. ------------------------------------------------------------------------------ 
cv(a) = 11.8%; cv(b) = 13.5% 
** = significant at 1% level; ns = not significant 



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

FERTILIZER (F) 

PLANTING (PI 0 2 0 4 0 6 0 P-MEAN 

june 15 11.50 a 13.25 a 15.75 a 19.50 a 15.00 a 
august 15 12. SO 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 
2-F means at each P 
2 -F means 
t 

S.E.D. LSD(5k) LSD(l%) 
1.51 3.09 4.18 
0.87 ' 1.79 2.41 



REP TOTALS 
REP MFANS 

ANALYSIS OF VARIANCE FOR h2-44 

---------z================================================z=================== 

SV DF SS MS F 
-_-----_-------_------------======================~=========::================= 

REP (R) 3 52.229167 17.409722 21.61 ** 
PLANTING (P) 2 51.166667 25.583333 31.76 *x 
ERROR (a) 6 4.833333 0.805556 

FERTILIZER (F) 
PxF 
ERROR (b) 

TOTAL 4 7 1011.$79167 
------------ ------------~-----====F========================================~=========r====== 

cv(a) = 2.5%; cv(b) = 7.6% 
** = sigrificant at 1% level 



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

---------+---------------------------------------------------------- 

PLANTING (P) 

FERTILIZER (F) june 15 august 15 october 1 F-MEAN 

P - MEAN 33.94 36.19 36.06 35.40 
----------------------------------------------------+--------------- 

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

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

t 

S.E.D. - LSD(5%) LSD(l%) 
1.67 3 -46 4.70 
1.90 3.90 5.26 
1.10 2.25 3.04 
0.32 0.78 1.18 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR h3-44 

--===----- - - --___F==============e=======e====I=========================E===================== 

SV DF SS MS F 
.--1--IL-----------------------L---------------2-------c==============s===Y==== 

REP (R) 3 161.750000 53.916667 5.17 
PLANTING (P) 2 167.375000 83.687500 8.02 * 
ERROR (a) 6 62.625000 10 -437500 

FERTILIZER ( F} 
PxF 
ERROR (b) 
-----------------------------------------*------------------------------------ 
TOTAL 4 7 3183.250000 
------------C----L---------3==------------L----------------------------------- --------------------------- ------------------------------------------------ 
cv(a) = 5.6%; cv(b) = 5.8% 
** = significant at 1% level; * s significant at. 5% level 



PxF TABLE OF MEANS FOR h3-44 (crn.) 
(Am. OVER 4 REPS) 

PLANTING (PI 
--------------------------------------- 

FERTILIZER (F) june 15 august 15 october 1 F-MEAN 

-------------------------------------------*------------------------ 

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

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

3 

S.E.D. - LSD(5t) LSD(l%} 
2.35 5.05 7.04 
2.38 4.87 6.58 
1.37 2.81 3.80 
1.14 2.79 4.23 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR bl-43 

===============================================================--------------- 

REP (R) 3 0.56250000 0.18750000 s 1 
PLANTING (PI 2 2.54166667 1.27083333 < 1 
ERROR {a) 6 10.12500000 1.68750000 

FERTILIZER (F) 
PxF 
ERROR (b) 

TOTAL 4 7 . 67.97916667 
.......................................... ----_-------------------------------------~=================================== 

cv(a) = 37.3%; cv(b) = 30.1% 
** = significant at 1% level 



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

FERTILIZER (F) 
---------------------------------------------------- 

PLANTING (P) 0 2 0 4 0 6 0 P - MF- 

june 15 3.00 a 3.75 a 4.25 a 4.00 a 3.75 a 
august 15 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 
2-F means at each P 
2 -F means 
t 

S.E.D. LSD(S%) LSD{l%) 
0.74 1.52 2.05 
0.43 0.98 1.18 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR b2-43 

.............................................................................. .............................................................................. 
SV DF SS MS F 

.............................................................................. .............................................................................. 
REP (R) 3 8.9166667 2.9722222 2.31 ns 
PLANTING (P) 2 4.2916667 2.1458333 1.67 ng 
ERROR {a) 6 7.7083333 1.2847222 

FERTILIZER (F) 3 266.4166667 88.0055556 57.95 +* 
PxF 6 1.2083333 0.2013889 c 1 
ERROR (b) 2 7 41.3750000 1.5324074 
----------------------------------------&------------------------------------- 

TOTAL 4 7 329.9166667 
--_----__-___---_----------------------------------------------- ----------------------------------------------------------------s============= 

cv(a) = 10.8%; cv(b) = 11.81 
** = significant at 1% level; ns = not significant 

FILENAME : medplant 
TITLE : growth of cat whisker 

ANALYSIS OF VARIANCE 

SPLIT PLOT DESIGN 

REPLICATION (R) = 4 

MAINPLOT FACTOR : PLANTING (P) = 3 
P1 = june 15 
P2 = august 15 
P3 = october 15 



REP TOTALS 
REP MEANS 



ANALYSIS OF VARIANCE FOR b2-43 

.............................................................................. 

SV DF SS MS F 
---------===========--------------===============--------===================== -------- - 
REP (R) 3 8.9166667 2.9722222 2.31 nf 
PLANTING (P) 2 4 -2916667 2.1458333 1.67 n$ 
ERROR la) 6 7.7083333 1.2847222 

FERTILIZER (F) 3 266.4166667 88.8055556 57.95 *1 
PxF 6 1.2083333 0.2013889 c 1 
ERROR (b) 2 7 41.3750000 1.5324074 
_______-_______--------------------------------------------------------------- 
TOTAL 4 7 329.9166667' 
===---------=--------========================~&====------------------------=== 

cv(a} = 10.8%; cv(b) = 11.8% 
** = significant at 1% level; ns = not significant 

PxF TABLE OF MEANS FOR b2-43 
(AVE. OVER 4 REPS) 

------------------------------------------------------------------------------ 
FERTILIZER (F) 

PLANTING (P) 0 2 0 4 0 6 0 P - MEAN 
---------------------+-------------------------------------------------------- 

june 15 6.75 a 9.50 a 11.50 a 13 -00 a 10.19 a 
august 15 7.25 a 10.25 a 12.75 a 13 -25 a 10.88 a 
october 15 6.75 a 9.75 a 11.75 a 13 -00 a 10.31 a 

F - MEAN 6.92 9.83 12.00 13.08 10.46 
------------------------------------------------------------------------------ 
In a column, means followed by a common letter are not significantly different 
at the 5% level by DMRT. 

L 

Cornpar ison 
2-F means at each F 
2-F means 
2 

S.E.D. LSD(5k) LSD(l%) 
0.88 1.80 2.43 
0.51 1.04 1.40 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR b3-43 

.............................................................................. ------------------------------------------------------------------------------ 
SV DF SS MS F 

============================================================================== 

REP (R) 3 14.4166667 4 .a055556 7.28 
PLANTING (PI 2 14.0416667 7.0208333 10.64 * 
ERROR (a) 6 3.9583333 0.6597222 

FERTILIZER (I?) 
PxF 
ERROR (b) 
----------------------------------------b------------------------------------- 

TOTAL 4 7 283.9166667 
------------------------------------------------------------------------------ .............................................................................. 
cv(a) = 5.3%; cv(b) = 9.5% 
** I significant at 1% level; * = significant at 5% level 



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

-------------------------------------------------------------------- 
PLANTING (PI 

FERTILIZER ( F) june 15 august 15 october 1 F-MEAN 

0 12 .OO c 13 .OO c 12.50 b 12.50 c 
2 0 15.25 b 15.50 b 15.75 a 15.50 b 
4 0 14.25 b 16.75 b 16 .SO a 15.83 b 
6 0 17.50 a 19.00 a 17.50 a 18.00 a 
-------------------------------------------?------------------------ 

P-MEAN 14.75 16.06 15.56 15.46 

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

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

t 

S.E.D. ' LSD(S%) LSD(l%) 
0.94 1.96 2.69 
1.03 2.12 2.86 
0.60 1.22 1.65 
0.29 0.70 1.06 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARTANCE FOR bl-44 

.............................................................................. .............................................................................. 
REP (R) 3 11.16666667 3.72222222 5.83 * 
PLANTING (P) 2 1.16666667 0.58333333 c l 
ERROR (a) 6 3.83333333 0.63888889 

FERTILIZER (F) 
PxF 
ERROR (b) 
------------------------------------------*----------------------------------- 
TOTAL 4 7 83.66666667 
.............................................................................. .............................................................................. 
cv(a) = 20.4%; cv(b) = 28.9% 
+* = significant at 1% level; * = significant at 5% level 



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

FZRTILI ZER IF) 
---------------------------------------+------------ 

PLANTING (PI 0 2 0 4 0 6 0 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 
october 15 3.00 a 3.25 a 4.75 a 4.00 a 3.75 a 

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

Comparison 
2-F means at each P 
2-F means 
$ 

S.E.D. LSDIS%) LSD(l%) 
0.80 1.64 2.21 
0.46 0.95 1.28 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR b2-44 

----------------------5===================:s=z=================~============== 

REP (R) 3 9.4166667 3.1388889 2.81 n$ 
PLANTING (P) 2 10.2916667 5.1458333 4.60 n~ 
ERROR (a) 6 6.7083333 1.1180556 

FERTILIZER (F) 
PxF 
ERROR (b) 

TOTAL 4 7 277.9166667 
---------- -------___s=================================z================================= 

cv(a) = 10.1%; cv(b) = 11.91 
** = significant at 1% level; ns = not significant 



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

--------------------------------------------------+--------------------------- 

FERTILIZER {F) 

PLANTING (PI 0 2 0 4 0 6 0 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 .SO a 1.1.50 a 12.50 a 10.38 ab 

F-MEAN 7.00 10.75 li.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 
2-F means at each P 
2 -F means 
2 

S.E.D. LSD(5%) LSD(l%) 
0.88 1.81 2.44 
0.51 1.04 1.41 



FILENAME : rnedplant 
TITLE : growth of cat whisker 

ANALYSIS OF VARIANCE 

SPLIT PLOT DESIGN 

REPLICATION (R) = 4 

MAINPLOT FACTOR : PLANTING (P) = 3 
P1 = june 15 
P2 = august 25 
P3 = october 15 

SUBPLOT FACTOR : FERTILIZER (F) = 4 
F1 = 0 
F2 = 20 
F3 = 40 
F4 = 60 

REP TOTALS 
REP MEANS 



ANALYSIS OF VARIANCE FOR b3-44 

===========f=-----==========================================~========--------- 

SV DF SS MS F 
-----------------------------------------------------------------==---------== 
-------------------------LA------------ 

REP (R) 3 0.5625000 0.1875000 < 1 
PLANTING (P) 2 5 -5416667 2.7708333 1.82 n~ 
ERROR (a) 6 9.1250000 1.5208333 

FERTILIZER (F) 
PxF 
ERROR I b) 

TOTAL 4 7 276.4791667 
.............................................................................. ------------------------------------------------------------------------------ 
cv(a) = 8.1%; cv{b) = 8.9% 
** = significant at 1% level; ns = not significant 

PxF TABLE OF MEANS FOR b3-44 
(AVE. OVER 4 REPS) 

FERTILIZER ( F) 

PLANTING (PI 0 2 0 4 0 6 0 P -MEAN 
------------------------------------------------------------------------------ 
june 15 12 .OO a 14.75 a 16.50 a 17.25 a 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 15.25 a 15.50 a 17.25 a 14.88 a 
------------------------------------------------------------------------------ 
F - MEAN 12.00 15.08 16.17 17.67 15.23 

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

Comparison 
2-F means at each P 
2-F means 
t 

S.E.D. LSD(S%) LSD(l%) 
0.96 1.98 2.67 
0.56 1.14 1.54 



REP TOTALS 
REP MEANS 

ANALYSIS OF VAiEIANCE FOR nl-43 

-------------------------------------- ---------------------------------------- ------------------------------------------------------------------------------ 
REP IR) 3 60.7500000 20.2500000 23.71 ** 
PLANTING (P) 2 1.5416667 0.7708333 c 1 
ERROR (a) 6 5.12500'00 0.8541667 

FERTILIZER (Fl 
PxF 
ERROR (b) 
------------------------------------------------------------------------------ 
TOTAL 47 417.9166667 
.............................................................................. 

cv(a) = 8.1%; cv(b) = 15.3% 
** = significant at 1% level 



PxF TABLE OF MEANS FOR nl-43 
(AVE. OVER 4 REPS) 

------------------------------------------------------------------------------ 
FERTILIZER (F) 

PLANTING (PI 0 2 0 4 0 6 0 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 .OO a 11.25 a 
-----------------------*------------------------------------------------------ 

F-MEAN 9.00 9.58 12 ..42 14.83 11.46 

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

Comparison 
2-F means at each P 
2-F means 
t 

S.E.D. LSD(52) LSD(lk) 
1.24 2.55 3 -44 
0.72 1.47 1.98 



REP1 REP 2 REP3 REP4 

REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR 112-43 

.............................................................................. ------------------------------------------------------------------------------ 
REP (R) 3 35.0625000 11.6875000 13.68 *A 
PLANTING (P) 2 17.3750000 8.6875000 10.17 * 
ERROR (a) 6 5.1250000 0.8541667 

FERTILIZER IF) 
PxF 
ERROR (b) 
-------------------------------+---------------------------------------------- 

TOTAL 4 7 487.3125000 
.............................................................................. ------------------------------------------------------------------------------ 
cv(a) = 5.5%; cv(b) = 6.3% 
** = significant at 1% level; * = significant at 5% level 



PxF TABLE OF MEANS FOR n2-43 
(ATE. OVER 4 REPS) 

------------+-------------------------+----------------------------- 

PLANTING (P) 

FERTILIZER (F) june 15 august 15 october 1 F -MEAN 
-------------d------------------------------------------------------ 

0 12 .OO c 12.75 c 12.25 c 12.33 d 
2 0 15.75 b 17.50 b 15.75 b 16.33 c 
4 0 17.75 a 19.75a . 19.00a 18.93 b 
6 0 19.25 a 20.50 a . 19-50 a 19.75 a 

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

comparison 
2-P means at each F 
2-F means at each P 
2 - F means 
2-P means 

S.E.D. LSD(S%) LSD(l%) 
0.72 1.54 2.14 
0.75 1.53 2.07 
0.43 0.88 1.19 
0.33 0.80 1.21 



REP TOTALS 
REP MEANS 

REP 1 REP2 REP 3 REP4 

ANALYSIS OF VARIANCE FOR n3-43 

==~======------ %================I==========~======~=======~=============-----=== 

SV DF SS MS F 
----l-L-----------.---1-------------5==---------- ------ ----------------------------- ----------=------=========1============= 

REP {R) 3 33.5625000 11.1875000 2.62 nS 
PLANTING (PI 2 4.5416667 2.2708333 < 1 
ERROR (a) 6 25.6250000 4.2708333 

FERTILIZER (Fl 
PxF 
ERROR (b) 

TOTAL 4 7 435.4791667 
................................................................................ 

cv(a) = 9.7%; cv(b) - 10.3% 
** = significant at 1% level; ns = not significant 



PxF TABLE OF MEANS FOR n3-43 
(AVE. OVER 4 REPS) 

FERTILIZER ( F ) 

PLANTING (P) 0 20 4 0 6 0 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 

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

Comparison 
2-F means at each P 
2 - F means 
t 

S.E.D. LSD(5P) LSDIl%) 
1.55 3.18 4.30 
0.90 1.84 2.48 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR 111-44 

---===------ - - ......................................................... --------------=--------------------------------------------------------- 

SV DF SS MS F 
.............................................................................. .............................................................................. 
REP (R) 3 20.4166667 6.8055556 2.56 np 
PLANTING (PI 2 13.0416667 6.5208333 2.45 ng 
ERROR (a) 6 15.9583333 2.6597222 

FERTILIZER (F) 
PxF 
ERROR (b) 

TOTAL 4 7 423.9166667 
.............................................................................. .............................................................................. 
cv(a) = 14.2%; cv(b) = 14.9% 
** = significant at It level; ns = not significant 



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

FERTILTZER (Fl 
---------------------------------------------------- 

PLANTING {P) 0 2 0 40 6 0 P -MEW 

june 15 8.00 a 10 .OO a 11.50 a 14.50 a 11.00 a 
aGgust 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 11.19 a 

F-MEAN 8.42 10.25 12 .DB 15.08 11.46 
___-________------------------------------*----------*------------------L----- 

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

Comparison 
2-F means at each P 
2 -F means 
t 



REP TOTALS 
REP MEANS 

REP 1 REP2 REP3 REP4 

ANALYSIS OF VARIANCE FOR n2-44 

=====9================I==============:z========================z============ 

REP (R) 3 18.0833333 6.0277778 7.17 * 
PLANTING (PI 2 14.2916667 7.1458333 8.50 * 
ERROR (a) 6 5.0416667 0.8402778 

FERTILIZER IF j 
PxF 
ERROR (b) 

TOTAL 4 7 813.9156667 
=======Y================~=================================~================~.== 

cv(a) = 5.3%; cv(b1 = 10.0% 
** = significant at 1% level; = significant at 5% level 



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

PLANTING (P) 
----------------------*---------------- 

FERTILIZER (F) june 15 august 15 october I F-MEAN 
-------------------------------------------------------------------- 
0 11.00 c 12.25 c 11 .OO c 11.42 c 
2 0 16.00 b 17.00 b 16.00 b 16.33 b 
4 0 19.50 a 20.00 a 20.00 a 19.83 a 
6 0 20.00 a 22.50a . 21.25a 21.25 a 
-------------------------------------------------+-----------------. 

P- M W 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. 

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

t 

S.E.D. LSD(S%) LSD(l%) 
1.11 2.31 3.15 
1.22 2.50 3.38 
0.70 1.45 1.95 
0.32 0.79 1.20 



REP TOTALS 
REP MEANS 

ANALYSIS OF VARIANCE FOR n3-44 

_-_----____-----___------+---------.---------4--------=========~========~====== 

REP IR) 3 31 .I666667 10.3888889 4.72 n6 
PLANTING (PI 2 11.7916667 5.8958333 2 -68 ns 
ERROR (a) 6 13.2083353 2.2013889 

FERTILIZER (F) 3 206.3333333 68.7777778 24.88 *+ 
PxF 6 14-5-16667 2.4236111 c 1 
ERROR (b) 27 74.6250000 2.7638889 

TOTAL 4 7 351.6666667 
--------------------------------------------~========*========:=============== 

cv(a) = 7.0%; cv(b) = 7.9% 
** = significant at 1% level; ns = not significant 



PxF TABLE OF MEANS FOR 113-44 
(AVE. OVER 4 REPS) 

FERTILIZER (F) 

PLANTING (PI 0 10 4 0 6 0 P -MEAN 

june 15 17.75 a 20.75 a 21.75 a 22 .OO b 20.56 a 
august 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--_-----__--f--r------~--_r--__-__-___+__-__--------- 

F-MEAN 18.17 20.17 22.50 23 .SO 21.08 

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

Comparison 
2-F means at each P 
2-F means 
f 

S.E.D. LsD(s%) LSD(l%) 
1.18 2.41 3.26 
0.68 1.39 1.85 

FILENAME : rn~dpl ant 
TITLE : growth of cat whisker 

ANALYSIS OF VARIANCE 

SPLIT PLOT DESIGN 

REPLICATION (R) = 4 

MAINPLOT FACT03 : PLANTING (P) = 3 
P1 = ju3e 15 
P2 = august 15 
P3 = actober 15 " 

SUBPLOT FACTOR ; FERTILIZER IF) = 4 
Fi = 0 
F2 = 20 
F3 = 40 
F4 = 60 



REP TOTALS 
REP MEANS 



ANALYSIS OF VARIANCE FOR n3-44 

==,======l=====L=====~=~==========f=F==z==~========~===============k======= 

SV DF SS MS F 
====5=====5===========1===========================z========================z===== 

REP (R) 3 31.1666667 10.3888889 4.72 ns 
PLRNTING (PI 2 11.7916667 5.8958333 2.68 nS 
ERROR (a) 6 13,2083333 2.2013889 

FERTILIZER (F) 3 206.3333333 68.7777778 24.88 *g 
PxF 6 14.5416661 2.4236111 < 1 
ERROR (b) 2 7 74.6250000 2.7638889 
--------------------------------------------+--------------------------------- 

TOTAL 4 7 351.6666667 
- -~=====f==========sl============F==========~=====~==================~=====~=====~== 
cv(a) = 7.0%; cv(b) = 7.9% 
** = significant at 1% level; ns = not aimificant 

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

------------------------------------------------------+----------------------- 

FERTILIZER (F) 

PLANTING (P) 0 20 4 0 6 0 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 19.3 a 22.5 a 23.8 ab 20.9 a 

F - MEAN 18.2 20.2 * 22.5 23.5 21.1 

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

Comparison 
2-F means at each P 
2-F means 
t 

S.E.D. LSD(~%) LSD(1%) 
1.2 2.4 3.3 
0.7 1.4 1.9 

*** END OF ANALYSIS OF VARIANCE RUN *** 




