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ABSTRACT

Title : Growth Analysis of the Creat {Andrographis paniculata (Burm) Wall.ex Nees.)

under Phitsanulok Environment.

By . Weerapong Inthong
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Table 1

Height {cm.) of the creat as

affected by different rates of nitrogen fertilizer

nitregen fertilizer

week
rates
(kg Nira1) 3 4 S 6 7 8 9
0 27772  3.123a  4503a 5.193a 7587a 11227a 12870a
i5 3.330a 4.573b 6.463b 6.320ab 13577 b 15867b 17383 b
30 3.203a 5.467bc 6.800b 6.977ab 15537 ¢ 19.333c 21.100¢
45 3.077a 6.243¢  7.847c¢  8.200c 17.877d 27.960d ‘3%
CV. 10.4% 10.1% 5.1% 17.1% 5.4% 6. ?%)’ X \i
AR\
= Mcan followed by a common letter are not significantly dlffel ren¢ ,ﬁ}%}t& level by <
DMRT. o e \\’ % \<\‘
\ p e;f““\h\v’}j 3‘
Table 2 Dry weight {(g./4 plantgﬁ%&%\% affected by mﬁw‘x_ﬁb\x e
nitrogen qmllz%, '
TR \\\\,‘;“*
nm'ogen \\\.} “g’eﬁ&} ¥
fertiliz ﬂ\\ﬂ \\. \{\\3\9
e @V 7w
\%\\\ 0 0.0463ab"  ( UGOQ%WT a 0.2687a 0.9643a 2.3410a 4.0987a
D i 0.0430a fﬁ 6}){ 0.3223ab  05790ab 3.6857boc 5.1487b 7.1917b
30 \\ >\>// 73b  0.3603ab  0.3990ab 3.3417b 5.9233b 834401
\ 0.0827b 0.4290b 06943b 4.7830c 7.7887c 10.328¢
/\\ :\‘\\/\ﬂ/\% 9.0% 6.3 % 37.3% 37.3% 17.7% 14.0% 9.6%

= Mean followed by a common letter are not significantly different at the 5% level by
DMRT.
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Leaf Area Index (LAI)
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Table 3 Leafl Areca Index {y. . cm’} of the creat as atfected by different rates of

mitrogen fertilizer.

nirogen week

fertilizer rates

(kg.Nhai) 3 4 s 6 7 8 9
0 00090a"  0.01107a 003133a 0052532 0.144772 0.30383a 0.40823a
(s 0.0110a 0012432 0.08330b 0.11607a 064060ab 0.55540b 0.58403b
30 0.0107a 0.01670a 005083ab 0.11593a 0.64587ab 0.56133b 0.58610b
as 0.0116a 0012902 005073ab  0.11943a 1.03963b 0.63200b 0.70167b
cv. 206%  27.7%  38.4%  42%  623%  146%  IAS"

WAV
N

DMRT. s
‘\\{\ r‘r& p . ‘\‘;;‘
pA-J O (,i\?);x/
Table 4 Clop Growth Kate [g.fcm d%\ cn,aL as affected by different \g"‘ﬁl ,.
nitrogen fertilizer. \" \ /(\\)\‘K;\\/
af P
by 2 o ‘\. e
Q:E :\ék\ X{\\s‘, ;\\ £ ((3:\)}‘\;
nitrogen o {Np week ’-\’2\'\\\\&?’

N et oI S ¥
fem!lzc;nates P Q\X\} " \{_\\»’(\\ﬁ@\g -

(k N/ Q\\\ i s Q\ &Y 7 8 9
5 m\ R g

{‘\5 0 0.0250 @' 000"'73?1&& 1853 a 0.5907a 25180a 3.1383 a
iﬁ\\b\\\.ﬁ 00250a 60a (G4580a 27917 b 26127a 35397a
: <A _‘;-\_., ;

04257a 05050a 24483 b 46097b 4.3220a

NCT
45 %@{‘;\iﬁ@ ¥443a 04733a 0.6177a 3.6503b 5.3670b 29267a
N\
. g\,_\_ n\(\\\, 95 % 19. 2% 49.3%, 10.8% 28.3% 23.0% 40.7%
A

\ >
* = an foliowed by a common letter arc not sigmficantly different at the 5% level by
DMRT.
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Crop Growth Rate (CGR)
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Net Assimilation Rate (NAR)
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Table 5 Net Assimilation Rate (g e / day) of the creat as affected by different rates
of nitrogen fertilizer.
nitrogen weck
fertilizer rates
(kg.N/rai) 3 4 5 6 7 8 9
0 0.06697a 0047032 0.12107a 0.05743a 0.06127a 0.11253b  0.09340b
15 0.07010a 0.07267a 0.14840ab  (.08277a 0.07333ab  0.05340a 0.05817a
30 0.07213a  0.06253a 0.16540b 0.08090a 0.07997b 0.08457ab ¢ Oa
45 0.06707a 0.06797a 0.16160b 0.08017a 0.08500b 0080?%@‘?@&
CV. 57% 30.2% 12.2% 18.5% 9.9 0;5:\ Q‘X{ﬁ%&‘\’ 14 6%
* = Mean foliowed by a common letter are not sigri ?‘%}& d the 5% level by o M\

DMRT.
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Figure 5 Net Assimidtion Rate (g.fcmlx' day) of the creat \as\affected by different

rafes, of\nittogen fertilizer

ns = not significant

" = significapty “diffecentt at 5% level by F - test (RCBD.)
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Appendix table | Analysis of variance for height |

sV DF SS MS ¥
Rep 2 0.103 0.052 <1
Treatment 3 0.506 0.169 1.61 ns
Error 6 0.627 0.104
Total . 11 1.236

cv 10.4%

ns not sigmficant
Appendix table 2 Analysis of variance for height 2

sV DF S8 MS F
Rep 2 (0.085 0.042 <1
Treatment 3 16.139 5339 2237
Emor 6 1.443 0.240
Total 11 1'A667

cv 10.1%

%

signifigant:at” 1% level
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Appendix table 3 Analysis of vanance for height 3

oAy

DF SS MS F

Rep 2 0.797 0.398 375 ns
Treatment 3 17.562 5.854 3.76 55.06
Error 6 0.638
Total 11

cv = 5.1%

ns = not significant

** = significant at 1% level
Appendix table 4 Analysis of variance fér height 4

Y DFE S8 MS F
Rep 2 0.150 6.075 <1
Treatment 3 14.2%04 4.738 3.63 ns
Ermor 6 7821 1.303
Total 11

cv = 17 1%

ns - not significant
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Appendix table 5 Analysis of vanance for height 5

SV DF SS MS F
Rep 2 0.603 0.302 <
Treatment 3 174.580 58.193 108.78
Error 6 3.209 0.535
Totai 11

cv = 5.4%

“» = significant at 1% level

Rep

49,934 110.37

y*\

. I ’: 3 D y & é :' “_# i
i f’&%‘\& 5971 \\,\3\‘%) g 220 ns
Treatment Q\W € {}\ "

cv

ns

* *
4

ARG ,
‘\"—1.{}""
%\ v significant at 1% level
AR\
N\ ¥



Appendix_table 7 Analysis of variance for height 7

Y DF SS MS F
Rep 2 6911 3.456 234 ns
Treatment 3 475.115 158.372 107.09
Error 6 8.873 1.479
Total 1l

cv = 6.0%

ns = not significant

b = significant at 1% level

Appendix table 8 Analysis of vanangg

o
a & \% ;
it \
Q

\ Elgh
& a\N\

2N

sV {»‘gf?(%*’ 55

FRE "4
Rep & 2 S‘e,\\ 0.00003617 \\’ 600181 <1
I "A 2 % :3
\"
Treatmeﬁtg\’\\\ ¥ 3 ooocﬁ\g‘;‘h 27 3 0.0001064 527%
X o
2 0.0000202

&R ¢ 0
A\t '

,-\V\ s

CcVv

‘‘‘‘‘‘

\,\§\ o sugmfcanl at 5% level

A
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Appendix tablc 9 Analysis of variance for drv weiglt 2

SV DF SS MS F
Rep g 0.0000432 0.0000216 1.5 ns
Treatment 3 0.0008970 0.0002990 14.53
Error 6 (¢.0001235 0.0000206
Total 1

cv = 6.3%

ns = not significam

i = significant a1 1% fevel
Appendix table 10 Analysis of variance for dito weight 3

Y DF: sS MS B
Rep 2 00109482 3:0054741 <1
Treatment 3 0.1129149 09376383 2.66 ns
Error 6 0.0843493 00141416
TFatal 11

cv = 37.3%

ns noy significant



Appendix tablc it Analysis of vanance for dry weight 4

50

SV

DF

SS MS F
Rep 2 0.0631995 0.0315998 <1
Treaunent 3 0.3070569 0.1023523 257 ns
Error 6 0.2389078 0.039817¢
Total 11 0.6091642
cv = 37.3% "

ns = not significant \
3 c\\
? L5

3 5

o 5?{?‘ \"! o “\<“}‘§
I 3% ) ; “s
Appendix_lable 12 Analysis of variance for dry ucw‘?)‘&%\} ’{\4«;\\.}5 3
& f/"'\\'\ ) . <NV
. 2NN
Sl o oSN W /\\'“\i}}

Rep 3 \§ §P33u437 0.915571 \i o 2.86us
. @' \}; -
Treatment %&\ 23.2840856 \ 2

Error @‘%\\ 19234802 © i‘*\ soo
O N AN
Total‘r/'} \\ B 4«‘\“, ;}\

’




Appendix table 13 Analysis of variance for dry weight 6

sV DF SS MS F
Rep 2 2.9029487 1.4514743 263 ns
Treatment 3 46.0817649 15.3605883 2786
Error 6 3.3083793 0.5513966
Total 11

cv = 14.0%

ns = not significant

b = significant at 1% level

2
7 f/
Appendix table 14 Analysis of variance fo (%6%

.-.-\\ \i\\\ -

AL, \'.l \ L\ 2 X \\} e
Rep i {4\‘ 'ira\> 40936202 ,.3\ %3‘}82 3.69 ns
Treatment . 'ﬁ‘e\\\i 3 61. 1267847 \\>\ 13755949 3947

Erm r,ﬂ\f‘\\\{\ 6 3 “gf’\\\"\ 0.5162423
‘“N &

‘‘‘‘‘‘
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Appendix table 15 Analysis of variance for LAl 1

sV DF S8 MS F
Rep 2 0.00000173 0.00000087 <t
Treatment 3 0.00001125 0.00000375 <t
Error 6 0.00002853 0.00000476
Total 11 0.00004152
v o= 2064% ]

& & p
. P,
AN A\
SV DF b7 \ %\\‘:\\“ \o
¥, ‘\\@5‘)3 SNECAN \>“:
Rep 2 & ?‘W’:sﬁv 0.00000394 /\\\'\’\}4
Treatment 83 F \ 00005237 0.0000174: \i 7 | 29 ns
® e\ O A A

Error ) T 0.00008096 R‘}%&.@’
Toal @\\"h\} 0.0001412 {“\{\\\\} V

NN
A\ -

PG
>

27.7%
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Appendix table 17 Analysis of vanance for LAI 3

SV DI SS MS I
Rep 2 0.00026624 0.00013312 <1
Treatment 3 0.00417887 0.00139296 1.58 ns
Error 6 0.00258749 0.00043125
Total 11 0.00703259

cv = 38.4%

not significant

&)

. N\
Appendix table 18 Analysis of variance ‘@ﬁ\ﬁx
\\;

i ¥ “‘
% .8
Z A é‘ \ A
b o
i \ :f:&

pt

.SV \ ssS A {1\([5;\\"\\‘, 3
Rep A *\’\‘ 3 0.00061347 , %WS@ <i
Q\ 1.58 ns

Treagmaent & 0.0094, 64{1 QM 50,003 13881
AN e\

Erge & \\ 6 0.01 938" '<.$ 0.00198990
.Y ¥ S}’ i <
¢ &;s\g@{al ,{{‘Q_)&»l%%}
& <
cv = 44304
o \;\ \
:t \\\
= Q“‘\,\f)
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Appendix table 19 Analysis of variance for LA 5

1Y DF SS MS F
Rep 2 0.461 0.231 1.56 ns
Trcatment 3 1.209 0.403 2.72 ns
Error 6 0.889 0.148
Total 11

cv- = 62.3%

ns = not significant

&
N <5
Appendix table 20 Analysis of variance for é.‘g{(%\\ b o Af\ ?;t\"v
XY £

ZXOR 0.0098 0! ‘%‘ \i" <1
Treatment ANS 0.1861 o\ !
) N T
PRI

!

SV

Kep

2
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Appendix table 21 Analysis of variance for LAl 7

SV DF 58 MS I
Rep 2 0.052 0.026 6.02°
Treatment 3 0.132 0.044 1032
Error 6 0.026 0.004
Total 11

cv = 11.5%
* = significant at 5% level

b = significant at 1% level

Q;:} //’.\\'\\\) AR
Appendix tabic 22 Analysis of \ai:@c@%:\%}\};\é /‘\\\Q\%\\}X‘.

of . \\\S“:’\\\ A _‘3\:\\35
Y 3 \) ® SS ; ,.‘\?\(S\\‘,p' F

s, K el ’\ ,,.\: \
Rep e T ;@\\‘3’3} 0.00001217 2 57\\0}})950%608 <1
% 3

Treattiept., & \\\’\’/ 3 0.00011 ‘{\‘_\}3& 0.00003922 5.13°
¥ v

Yo,
\\\\\\\ -
Sy

‘LE{"'&“:”\\V ’ 6 A«ﬂ{’t{{?‘* 0.00000764
%\%‘» FEA & %Monsm
F: 3 “\‘; T

O
™

)% {{({‘} /
£\ W
v = ':'A.\\:\ L

’ w8 Usignificant at 3% level
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Appendix table 23 Analysis of variance for CGR 2

Y DF sS MS F
Rep 2 0.0133 0.6067 1.18 ns
Treatment 3 0.0269 0.0089 1.59 ns
Error 6 0.0339 0.0057
Total 11

cv = 19.2%

ns = not significant : \
o ; e

Py y ‘ —
o VI A\ S o & N\ "
Rep £ f’/ %\> : 0.0313 é ;W}’ <1
N %" : SR N\
Treatment 'Q\ ) 03027 2 \S{}\ A009 213 ns

P £ ‘\'3 \ sy AN -
Error‘;::\\\g&\s’/ 6 0. % \S:\‘_\}'} 0.0473

\\\\\\

A M N

o
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Appendix table 25 Analysis of varance for CGR 4

SV DF SS MS F
Rep 2 0.0734 0.0367 1.49 ns
Treatment 3 0.1639 0.0547 2.21 ns
Error 6 0.1482 0.0247
Total 11
cv = 40.8% "
ns = not significant
s ;’:-‘.\45 ﬁ
Z . : "3
Appendix_table 26 Anaiysis of variance for CGR 5 o {T\%\} ’*@®‘5 2
X sis ; 5 GG
1x_table ysis of variance for $ /“?\\\k& \’i-,é\ ?‘:*\)V
AN o o382

: -1 s
2 5:/\
.‘?"‘{\«
] V43
3 X 2
] >

SV DF

s A
Rep @9 2‘, \\5%\; ] l,_.OG:9 §§¢ Y% 2.24 ni

P Y : Al
Treatment {,)% ) 14,9677 F: _ﬁ}_:\\ N

Ervor ; .@\’ \M 2.6943 ‘“"‘,‘\{j& 2450
75 ) N\




Appendix_table 27 Analysis of variance for CGR 6

SV DF 5SS MS F
Rep 2 1.7255 0.8628 1.15 ns
Treatment 3 18.4866 6.1622 8.18 "
Error 6 4.5176 0.7529
Total 1

cv = 23.0%

ns = not significant 3 \
A

** = significant at 5% level A \

Appendix table 28

SV o3 DF N ' X s

i »i{”f %& s 4.7975 \;\«& ¥ 1.20 ns

Treatj:;gt:t e @Q \ \\\ﬁ 3.40(13 {J.,\\\i;r>\\ 3

Error"/’;\{@\‘\\\? 6 IZ@:\“}f}; 2.0038
N \ ¥~ : \;\\. >

NN NN

AN

Pl
%
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Appendix table 29 Analysis of variance for NAR |

SV DF SS MS F
Rep 2 0.00001988 0.06000994 <]
Treatment 3 0.00005665 0.00001888 1.23 ns
Error 6 0.00009186 0.00001531
Total 11 0.00016839

ov = 5.7%

ns = not significant

& & \.}
Appendix_table 30 Analysis of variance for NA\{-K 2 ?\% &&

1 fz‘=‘\\'<\\\'\’

. 7§ \ Pa
SV DF & {ﬁﬁg & MS A\
R ? & 060109177 0.0005458 \i 27 53 ns
7 SAARY AP )
} 0.00111736 037235 1.04 ns

L7,
A\

Treatment 5 fa}‘\‘\é

Error o —- @:\\\\ % N ¢ X

Toal O\ N 0.00435@3} N
LSNP A \u?
2 gz‘ \ g . 3 \\ /

%\A\\ N 2% A 2RO

FN i
93




Appendix_1able 31 Analysis of vanance for NAR 3

SV DF SS MS F
Rep 2 0.00054925 0.00027462 < |
Treatment 3 0.00362489 0.0012083 3.63 ns
Error 6 0.00199522 0.00033254
Total 11 0.00616936

v = 12.2% ’

il

ns not significant i\%

\: \ \ Tt

SV DF \\ug}‘\\ \& @ﬁ
Rep \ N 600097349
Treatment & ffx‘%&% X 0.00129004

0.00116571 _.
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Appendix_table 33 Analysis of variance for NAR §

Y DF SS MS r
Rep 2 0.00057488 0.00028744 527
Treatment 3 0.00094801 0.00031600 5.80
Error 6 0.00032714 0.00005452
Total 1 0.00185003

cv = 9 9%

.

significant at 5% level

i?* >3
g b o
3 &

5

w,

oI

A

: D g

SS ;\ ,‘M.f%:‘\xs F

0.00047783 \R@gz <1
™ . "\t

0.00526831 '\% 200175610 5.40

0.0G032537

(2
&
>
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Appendix table 35 Analysis of variance for NAR 7

SV DF sS MS F
Rep 2 0.00106535 0.00053268 5.36
Treatment 3 0.00264463 0.00088154 8.87
Error 6 0.00059638 0.00009940
Total ) 11 0.00430636

cv = 14.6%

= significant at 5% level





