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under Fhitsan ulok Environment. 

By : Weerapong Inthong 

Growth Analysis of the Creat (Andi.ograpldr pmdnrlata(Burm) ~a1l.ex~ees.l 

under  P h~tsanulok Environment was conducted at department of Apculture Faculty 

of Agriculture and Industry, Rajabhat Institute Pibulsongkram Phitaanulok during 

August 1997 to Februar~~ 1998. Randomized complete block design with three 

replications was employed in this experiment. The treatments were nitrogen fertilizer 

rates : 0, 15, 30 and 45 kg.N/rai. The objectives of the experiment were to study 

growth, development and growth analysis of the creat. The result of the experiment 

showed that the more nitrogen fertilizer application the more affected to the creat 

by increasing height, dry weight, leaf area index and crop growth rate. Dry weight 

accumulation of leaves and stem of the creat as affected by nitrogen fertilization rate 

45 kg.N/rai was highest and statistically significant diffemnt from other treatments. 

For net assimilation rate, 11 was found that they were not clearly different among 

treatments, but nitrogen tkrtilization tend to increase net assimilation rate more than 

no nitrclgen fertillhti~n. 

Keywords . The creat [A drographis pmcinrZata (Bum) Wall, ,ex.Nees.] Growth 

Analysis Leaf Area Index (LM.), Crop Growth Rate (CGR.), Net Assimilation Rate 

WAR.) 
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w"~4~yauas6saia:a"nww:Id?~w~1:6~~~a5?fauZ Analysis of Mliance wind1 F - 
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4". ue~~i~~prrl~urr~an~~u~~w ~I~~I~~I~sI~~~~c'~IIPI~I%IIJo~J"P~ 95 tde r kaumuuld 8ri1lddnln 

n 2 la AM d 14 %~4*i 1 LB#UIW UIT% Duncau's New Md6ple Range Test (DMRT) 

(qma, 252 1 : Steel and Tmie, 1960) 



~inm~iad I mwd I wuii ZIIRTI;~ 3 fi>~ldflulu6~111 IS kg.~ I rai i77Fi1n21~q4 

ple~n'ud~n-a1tlloru1n$~~ n"o 3.330 ~aun̂~unr romau7n"o mrId~u'Iu&~-i 30, 45 L o 

L~.N i rai $~~FI~I U~P 3.203, 3.077 ~ i a ~  2.777 ITU~IURS RIU~I~U i~d"15ld~~1~k~~ 0, 15. 

30 ria: 45 kg.N 1 rai %~~l~~7~~~~~.16~fl1n~~1~~~5~EiLl~1fiFi~9~~~19~ii~ 

ddm& 4 nmrldflulu6~i 45 4.N. rai 1~tiin~1u~~uo~~u~7nza~01~smnd~a n"o 

6.243 ITU'%UR~ 104~4~1ffo rnrldqu9uQn 30, I5 0 kg.N / rai &~n=-iu~.r 5.467. 

4,573 ila: 3.123 IVU~LUR~ Fil~dlriU OI~~~ M R~~ OI W U~~ bllqu I5 118. 30 kg.N i rai 5% 

tkinqu 30 bin:: 45 kg.N / rai b%i(il~?l~ ~~uD~~~uAIP~~~I~IIo~ 1d~1~1ndi1tl'un1~~~ ~idik15 llu 

niswmaeaw~.jl fki31~0 0, 15 &mz 3C kg.N- rai fill~~5lqtl 15, 30 LLWZ 45 kg.N/rai ?M*i1 

~-nu~~uo~~u~int.a1u'iu'i'Llii~~1ni1~~wn1~~o'~ rdG~xau o ilat 45 kg.~ 1 rai I&i~nmugq 

sl nqn*ud i~~aitr%o.ju~flii~oii~~u'ddl~qn~~a~~ 

?ilj~16; 7 nmrlliquiuGm'sln 4s kg.~ / rai 14iin~~u~cuoahA~n:aiu10~~1n~~m &I 

17.877 LSU~?LU.~ roan4u-1 n'ob51qr.1 30, i r liar o kg.~ , mi J4iinwuq~ 15.S37. I 3.577 liar 
A 

7,587 ITUQLUW> R 11161th 14~~47 iWlld4ull~hi 1 0. 15, 30 Llal 45 kg.N / rai ~~~lFI?lil t/l 

*jn~h"v fi-i.n:~iuli~: iinni~~o&lt~qJuiud~~q~lail~i 

~dmi16 8 n159liqtlluC31 4s kg.~ I rai ~n"ri1n~~u~.ruo~R'u~1~?~aia1~~~11n~~~ n"u 

27960 &%U&UC~~ 109ilPUI~~&t31$J 30, 15 L L X  0 kg.N / mi $4~fi2llJq4 19.333, 15.867 !lilt 



5dil~~1Gi 9 mrldQaluln 4s kg.~ / mi I&I~IIu~PYoIT;UAIWZ~~~~~'~O~XII~~~~R GO 

29.9967 I%U&UCII 3Oln4Ul (i0&17$J 30. 15 Llnr 0 kg.N / rai &BRIIU~P 21.000. 17.3833 

kra: 112.870 L~~~M~LIJRS F~IOJ~~~~IJ WI WU~~ fll'i~~~tIf~<F151 0. 15, 30 1151: 45 kg.N Irai %$fii 

na1u~~v~~~ud1n~a1tl~s~~~~nd1~0~7~1"Ju"uffi~qn~~~~n" 



TMc. A. Hcight (cm.) of the crcat as affected by diffcrcn~ ratcs of ilitrogcn fedilizer 

rljil'agcn krtilizcr 

rates 

0 2.777; 3.123a 4.503~1 5.193a 7.587a 11.227a 12.8703 

IS 3.330 a 4.573 b 6.463 b 6.320 ab 13.577 b 15.867 b 17.383 b 

30 3.203 a 5.467 bc 6.800 b 6.977 ab 15.537 c 19.333 c 2 1.100 c 

45 3.077 a 6.243 c 7.847 c 8.200 c 17.877 d 27.960 d 29.997 d 

CV. 10.4% 10.1% 5.196 17.1% 5.4% 6.3% 6.0% 

* = Mcan followed by a cornmon letter are not significantly different at the 5% level by 

DMRT. 

Table 2 Dry weight (g. / 4 plants) of the crear as affected by different rates of 

nitrogen fertilizer. 

nitrogen 

fertilizer rates 

0 0.0463 ab' 0.0607 a 0.1647 a 0.2687 a 0.9643 a 2.34 10 a 4.0987 a 

* = Mcan followed by a common letter are not significantly different at the 5% level by 

DMRT. 



-&- 30 kg.N I rai 
' I  

: i + 45 kg.N 1 rai . 

Fi~ure 1 Heighl (cm) of the creat as affected by different rates of nitrogen 

fert~l~zer 

ns = not significant 

*' = signiiicantly different at the 1 % level by F - test (RCBG.) 
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liir: I5 kg.N / rai %~UU 1~&lbG4 0.0540. LI.046: 1151: 0.0430 i1:~ 14 {U ~135Z!l~lJ ll~zR'fl5 7 

40 o LgN : rai 1n~dii1~ljnlrn~q Iij,t~ndi~~ZGriuB~~i~~ I 5. 30 mr 45 kg.N / rat ili6+1~.14~ 
Y 

15 kg.N / rai ~t%?P°I>~ihr~a 11~nd3~~11~a6~~6'~.o'm51~tl 30 kin: 45 kg.N / rai 

5dt31Gi 4 nnl~Itii&~l~iY~~l 45 kg.~ / rai ldrii~in~ninlm~~vo~du~inra~ul~rlnn~~pl 
84: 

Zo 0.0827 nh / 4 8u 5048.1U1 ~ ~ T P & ~ U ~ U ~ ~ SI 30. 15 unr 0 kg.N / rai ~SIJU~ W~~LL$S 
w 

0.0773. 0.667 Ira: 0.0607 n?u / 4 6u mludlih bii?~66n 14s 0 ua: I5 kg.N / rai %lhil<l~6fI 
*- w 

~dsvosn'uAi~=alu'bos umnoi~~~di~i;Gui1$iy'~~~an~n'u6~5~~ 30 45 kg.~ I rai IIC;; 
Y 

ja314t1 0 IITI: 15 kg.N / rai ~; ~( ~ ~ ~ ~ ~ ~ ~ ~ L ~ ~ ~ ~ V B ~ ~ U ~I W Z ~I U'I D ~ ~dumn~i.r6uiuman~~ t.du 

r~aa6u~m51~tl 30 LABE 4 kg.N / rai 
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s ,: 

&I 0.4290 fck / 4 ;pa 3Q;la4fH n"o fll~%i%/u%~i%rl 30, 15 Liae 0 kg.N / rai %~~41111U*filll?~ 
v 

G.3603. 0.3223 LLa: 0.1 647 nsulr I -i 614 rl~d iWu 11iltjFl3 140 o kg.~ I ].a, %I~;P;I~~~M+G~LLG~EI.J 

l~ii~inljn~tkuo~n'u4~~1~ai~~~'i i ~i ~ m o di ~ ~ u ~i idu~Ru~riu~mnfla is. 30 ila: 4s 

kg.N / rai 

rillai& 6 nmrlli~ulubn 45 kg.~ I rai I ~ ~ I ~ ~ ~ ~ ~ ~ ~ X ~ ~ O ~ ~ W ~ ~ ' Y I ~ ~ I ~ ~ ' ~ B T U I ~ ~ ~ ~  
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0.5490. 0.5790 AltlZ 0.2687 n5'~/4 FIIU~IGU kln:&514~ 0 kg.N I rai %#~1~1~6fl~L$.191~~ 
Q9 W 
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Y 
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<dm 16: 8 rn~~ri~ulu&sl 45 kg.N / rai I X~I~~~ G~~~~~ U OJ X U AI~~~~ OI Q~II~~~~ A 

B PO* 
go 7.7S87 rara.ru1 go nn~~i]uluhn 30, 15 unr 0 kg.N / rai %tuu~~Jrntli~ 5.9233. 

5.148) (La: 2.3410 R~U~I(~U i~nzrnrlti~ulu6tl 0, 15. 30 [la:: 4s kg.~ I rai i~ii&n~n 

~irl~uo.rBd~n:awS~~j t~~nd~aoii~irirrpii~yn~~~~G ~~dbnqo 15 II~:: 30 kg.~ / mi IGii 

i ~ w  ~nun~.ruoa&u~l1~raiu105 lintnni1~6un-i~a~G 
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8 4: 

iio 10.3283 niu I 4 b;u so~rt~ n'o mslrii/ulu6fin 30, 15 unr o kg.~ / rai wuuwlinimY~ 

8.3440, 7.1917 11nz 4.0987 nh 14 iu R W~~{U LLB~~~~P~~uIuGFI~I 0, 15, 30 LIRZ 45 kg.~ 
v n 

99 w 

I rai ~ ~ ~ I ~ ~ I ~ ~ ~ ~ X J * D ~ ~ W ~ I ~ ~ ~ I U T O ~  11flndl~mdfl~i~f1~~~i5?$~ 45 kg.~ / rai t~dGa'r~$~ 
* 

0, 15 Ira2 30 kg.N t rai ~i~nFi>;)~d1aiju'ud1&~~11a~iiEi ~6 
9 1  

gm.nqo I 5, rtn:: 30 kg.N / mi ~MRI~IH~~LL$~UO~~U~~~Z~IU~O~ Uii~nd~stiun~.mn'ii 



Figure 2 Dry wet (9.) of the creat as affscted by different rates of nitrogen 

fert~ iizer 

as = not significant 

" = signi8cantly different at 5% level by F - test (RCBn.) 

* + = significantly different at 1% level by F - test (RCBD I 



Leaf Area Index (LAI) 

sInms1.r; 3 mwi 3 aui~ iYd~16; 3 mrlk~ulub~i 45 kg.~ / rai LAI 

V~~~U~IW:~IU%Q~U~~~~H GO 0.01 16 g. 1 cm2 509a92~1?i0 fll5%ti~~%~6fl31 15. 30 LLFIZ O 

A s* 
I\g,N : rai 5.1UR1 LA1 0.01 10, 0.0107 ilnt 0.0090 g. / cm2 WIU~~IKU iUdnl~~ti~ui~ 4 EHII 

%w"+i~ LA1 ~~4~~~1mzn1u%~5!fi11~1nd1~6~~i9fl~~ 

G~R& 4 ni~ldi/u1uG~~i 30 kg.~irai Iihh LAI U O~~ U; U~~ W~~~I T O~ RI~~~~ R 

841 

0.01670 g. l crn2 509i141~1% fll~f~fltll~&I~l 45, 15 110: 0 kg.N I rai TtSRl'il't LA1 0.0129, 

0.0124 im:: 0.01 1 1 g. I cm2 R~U~IT~U &gmlgtl& 4 grin 1n~ri1 LAI umiiUi~~l:rno~o~~~ 

1mni1s6uwixtiiS 

fd~igi 5 fll~~~qtIf~~~17 15 kg.N/ rai I&I LA1 ~~~IuAin:mul~~~in~~m n"n 
dun 

0.0833 g. I cm' 504~3111% rn~li~uIuOYF1~1 30, 45 ria: o kg.~ / rai ~uni LAI 0.0508, 

0.0507 ~3:: 0.2313 g. /CII-I' AIU~I<IJ iU~arnrlri~ulubn 0, 30 liar 45 kg.N Irai IM'd] LAI 

ves6u~1nta?af os?Xi~~~1fiilGun1~aiiS ~iuGrr3n'uGmsiaa I 5, 30 liar 45 kg.~ / rai ~~d5mr1 

4~ 0 kg.N 1 rai iGi I LA1 ~04hrh~~~111~03~I~n~199119~~~n'fl~~~l~~ 15 kg.N / rai 

z?~FI~;; 6 nlr'lli~ulu~mn 45 kg.N i rai id61 LA1 u~d~u~ln:rncl~+i~sa~~n~~~ %I 
8 4 1  

0.1 194 g. I crn2 584~41ni8 fI13%~$j(i~F%157 15, 30 L L X 0 kg.N / rai T9Ufll LA1 0.1 159. 

B Y 

0.1 161 uaz 0.0525 g. /cm7 RIOJB~BP! w~I~IS~~UWV;~ 4 Gnz IGPii LAI v~~~uAin:aioT~~ 

li6~nn41a,',ni,nZS 

~Ydmiii 7 n111ri~uluQn 45 L~.N / rai Ili;i~ LAI und&uGhn:a-~u~ssxIinR~a Bo 
$ 4 1  

1.0396 g. Icm' 3 8 9 ~ 9 ~ ~ ~ 0 30, 15 lla: 0 kg.N / rai StlSPJfll LA1 0.6459, 

0.6406 ila:: 0.1448 g./crn2 ~l~dlh &&1314~1 0, 15 ilil:: 30kg.NIrai 1#;1 LA1 VO.~&U 

*hnza~tllorliu~~n~:an'un~(~~~~ iiu~iiu.l6~danqa 15, 30 Liar. 45 kg.N / rai L~~ RSI~ U 0 

en w 

kg.N 1 rai ll%l LM 45 kg.N I mi 

~dil~ldi 8 8151dqt11~8~~1 45 kg.N / rai ll%l LA1 U O ~ ~ U ~ ~ ~ ~ ~I UI Q S ~I ~ ~ ~ ~ R ZFI 
841 

0.6320 g. I crn2 50dtid~l&~ m5ldijuIu6m51 30, 15 1 0 kg.N / rai I WR3 LA1 0.5613, 
B 

0.5554 Lit?: 0.3038-~. /cm2 m1~tilh a.mls'l~$?Jl~6@331 15, 30 Alaz 45 kg.N/ rai $I%? LA1 

un~Wulin:a~ul~rli:imni~~n"u~~~~o"~ ni bnQu o kg.~ I rai irld~ LAI V O~~ U;~I~~L R~ U -- w 
ii17~1F1fiilJ~ 19fl0F1flLl&l53flt! 15, 30 LlW 45 kg.N 1 rai 
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49- 
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Tablc 3 Lcaf Area lndcx (g. , urn-) 01' [tic I-rc.11 as afTcctcd by diffcrcnt ratcs of 

n~trogen fertilizer. 

CV. 20.6% 27.7% 38.4% 44.2% 62.3% 14.6% 11 5% 

= Mean followed by a common letter are nor siylificantly different at the 5% level by 

DMRT. 

Clop Growth Kate (g. / cm' 1 day) of rllc crcat as affected by different rates of 

nitrogen fertilizer. 

nitrogen wcek 

fenilizer rates 
-. 

(kg.N/rai) 3 4 5 6 7 8 9 
- -- 

0 0.0250 a' W.02 73a 0.1853 a 0.1853 a 0.5907 a 2.5 180 a 3.1383 a 

* = Mean followed by a common letter arc not ~ignificantly dif'fercnt at the 5% level by 

DMRT. 



3 4 5 E 7 8 9 
week 

r. s -5 -$ 05. +* *- 

Figuye 3 Leal Area Index (g. / cm2) of the creat as affected by different 

rates of nitrogen fertilizer. 

ns = not significant 

** = significantly different at l?& level by F - test (RCBD.) 



Crap Growth Rale (CGR) 
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46097 2,6127 ria- 2.5 180 g. , cm'. l day R 1~4 44 6m:lq~ 0 lbn:: IS tghl / rii 1 ,:dl 
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3 4 5 6 week 7 8 9 

v n s rr~ r5 I 
w 

F~UZ fl GFOP Growth Rate (g.1 cm'ldayj c;f the creat as affected by different 

rates of nitrogen fertilizer 

ns = not significant 

* = significantly different at 5% level by F - test (RCBD.) 

' * = srgnificantly different at 1% leve! by F - test (RCBD.) 


































































