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Abstract

The purpose of this special problem is to study interaction between rice variety
and Ammonium Sulphate fertilizers on rice yield, height and number of panicles. This
experiment was made at Supanburi rice research center. This study was divided in 2
experiments. These were arranged in split plot in randomized complete block design
with three level of main plots. ( Supanburi 1, supanburi 90 and Patumtanee 1) and
seven level of sub plots. In the first experiment, sub plots are 0-0-0, 0-6-0, 3-6-0, 6-6-0,
9-6-0, 12-6-0 and 18-6-0. In the second experiment, sub plots are 0-0-0, 0-6-6, 3-6-6,
6-6-6, 9-6-6, 12-6-6 and 18-6-6. In the both experiments are study in 3 variables (yield,
height, number of panicles) and 4 replicates.

From special project, in the first experiment, there is no interaction between rice
variety and Ammonium Sulphate fertilizers N-P on rice yield, height and number of
panicles. Then influence of rice variety in Patumtanee 1, rice yield is 703.86 kilograms
per rie and number of panicles are 14.28 panicles, and in Supanburi 1, average of
height is 110.14 centimeter and show that significant different with the others. And then

influence of Ammonium Sulphate fertilizers N-P, rice vyield in three varieties have

quadratic response curve. (Y =507.39+27.22N —0.94N?)
In the second experiment, there is interaction between rice variety and

Ammonium Sulphate fertilizers N-P-K specific on rice yield and height. Rice yield in

Supanburi 1 and Patumtanee 1 have linear response curve (Y = 475.35+14.88N and



Y =634.74 +11.45N) and rice yield in Supanburi 90 has quadratic response curve

(SA{'=500.21+17.44N—0.85N2). Average rice yield in Supanburi 90 is about 580
kilograms per rie at 10 kilograms nitrogen per rie Ammonium Sulphate level. Average of
transform number of panicles, there is no interaction between rice variety and
Ammonium Sulphate N-P-K fertilizers. In Patumtanee 1, average of number of panicles
are 13.73 panicles. And then influence of Ammonium Sulphate fertilizers N-P-K, at
18-6-6 Ammonium Sulphate, average of number of panicles are 14.04 panicles and

there is no significant different with 12-6-6 Ammonium Sulphate.
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wWiaufeudn S, (x) AU Fy(x) wireA
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H .+ 0

oL AV
i=1

is) i=]
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3.5.3 n1suiasnaya (Transformation)
nsuladoya Ae malasuulasgraesdeyaeteiszuy Teinlidnsuzu
1 v nll 1 o/ 1 d.
atinvrasdayalfouulasly uidnmizinsetngnsh
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A o qu " @ &
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a0 v

e ¢ uAaei lunsdiideyaidanifan dudu 0 WA 0.5 luusazArresdayarieud
azpansInfisad Aeumsuladdeyaaziulugl VX +0.5

2. FBnsudasteyalugilfen (ogarithimic transformation , log X) lunsdinAmanu
wdlstsauldifudndoufumiaisresnguietudazngy  wiidudpdouiuindedatses
' o oo ' ' ' o A 2 E==) ' a A ' v
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dawiienuumsgnaiiudadwiudieiangudetudazngy S/X =c¢ asldnng
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31 log (X+1)
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mmgwul.ﬂuﬁmmuﬁuﬁwzﬁ’m@wmmm?z'ﬂ S/X* =c ulbr  eslinsuladlugindy

wiriudau 1/X
4. AulasdayaluglymvsedounduaesArend (arcsine transformation) lunsdl

1

fteyafludndnnitelensy  ArnduiusszudnAnedeiuanuullou  eglugaes
7= X (1-X) lunsciiimasldnnsudaslugilaes arcsine X vsefiAa arcsine /percentage

v
waznnligunsoldiiulacdayaris 4 AFlude  Aldposldmsfiansd

Anuutlsilsou Tnaar sl dinatiAdsaunmunzauaulinn aDANaUNITUNFIN
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a
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a &
3.5.4 @uuUszAnsuaininnulsdsau (Coefficient of variation C.V.)
o e NN N o
uAuansnaauulslsauniiaulunimaanas Feldgnsonsuanmeh
wiuen Adulssansaesanunlstsull AU lamillunnsNauluNIINAREY AABAAUNIT
Ussifutlsg@nsnnaainimesasdndete ldinealn

Auisz@nsmnunlstiureslaanaanduan

JMSE
CV.@a) = —i————(ﬁx 100%

1He MSE(A) A mean square 289 whole unit remainder

X... UnU AR AN FUNANInNA

AullsLAnsAuis el aInAaesas

JMSE(B
CV.(b) = —>_S(—()—x100%

1 MSE(B) A2 mean square U84 sub unit remainder
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A1379% 3.1 AsaATeaanuLsdsulu Split-plot in Randomized Complete Block

Design AALLILBYENALAIEAY

Source of Sum of Degrees of Mean Square Fea F s
Variation Square Freedom
Whole Unit
Block SSbIock r-1 Msblock = SSt»lock
r-1
Factor A SS, a-1 MS, = S5, MS, Fa@aaen
a-1 Mswhole rem
Whole Unit SS whole rem (8'1 )(r_1 ) MS whole rem =S5 whole rem
Remainder (a-1)(r-1)
Sub Unit
Factor B SS, b-1 MS, ) IS MS, F o o-nat-no-n
b-1 Mssub rem
Interaction AB  SS,g (a-1)(b-1) MS,; = SS, MS . F ot a-nio-nate-nio-1)
(3'1 )(b'1) Mssub rem
Sub Unit Sssub AT a(r-1 )(b'1) Mssubrem = Sssub rem
Remainder a(r-1)(b-1)
Total SST abr-1
TaefigmslunisAuanudail
X2
CF. = =
rab
r a b
SST = Z 2 —CF.



SS o = j— -CF.
: 2
SS, = JirB— -CF.

[=

sthole rem = LJE_-* - CF - SSblock - SSA

b

X

sS, - H—CF

a b sz
SS4s = >3 ——CF/-88,=88

j=1k=1 T
Sssub rem . SST _Ssblock _SSA _SSwhoIe rem _SSB I SSAB

dl 1 < dl i d‘ Yo a a o dl o/
da X, wnu Andanateuansnaaasluudend i aldfuaninaannszduil j sesilads A
WAzTYALN k 103ilade B
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' :’/ t-iI Yo .a a [ % cll o
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X U NAFINLRIARAUNATINNNA

355 nisuiffauiiguideny (Multiple Comparison)
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=2 v

gaatlszansacinaiian 1 guansany uildarunsauenlddniuglatinaiuansnaiy e
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1. AuFeuflauBanyauuwau (Duncan's New Multiple Range Test) A
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lunstRoufsuAafusesuiazszauaasiade A Hszauineniuaasiiads B
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\/[(b - 1)MS sub rem + MS whole rem ]
P rb

d.f. 1 Approximate t

e MS 78 A1ANNNARIALARDY HBINIAINLURINARBINAN
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LeE \|? SSR 4
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b fa anauszAvYedlade B
t, A8 d.f. 783 whole unit remainder
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a

aa a Y A . 4 o ad A a
35n1snnenld A8 orthogonal polynomial FafhAsnsuFuuineuaasy
AHANAL 9l

1) shumss (Linear) aunnsuualifugiiiali Ae Y = a+bx (ab \uArAed)

1
a

HudunlindiRsandeyaiiddifintwioanasndiietnslnettmile) e X whou
wilasly
2) piwaludluarindedes (Quadratic) WregwiaTluan aunsuanltiugivialy Ae
[~1 U i (=1 i o/ Anl .&f I ] ]
Y = atbxrod (abc Wudaed) duduuuniunfsnsurnisfivawieanadlinsdius
a a X o A2 o ave b 4 °
Fananiaiintwitesnatnad asin i rusduuueliniunsvinaesiseansnan

3) guiwalufleadndeay (Cubic) aumsuudlifugiiall e v = at+bx+ox +dx’

]
aa o

(abed dufaed  Wuduniiufifsandeyafiidnrarnisiiniwideanadlipsd
a nl dy 4 1 ell o % a o (o dl
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o o
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o

o

avaafudunsavisely LasifiasannninFoudsudeAnsuuatitn luesAvise sy
o ell ' 5 1 o o A | o o r/
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Feusl df=1 fredradu lummasesdsenaudiag 7 sTALRINARDY a1uNsnaANILFeY
Fevld 7)) = 6 masuBeudien wifasasaulaifies 3 §duntsulaudioy A
linear,quadratic WA cubic 24 3 d.f. daufiwdada 6-3 = 3 df. Fansudn dawdeiuy
& ) A A S ’ ~ Lo

]A1NN130A08E (deviation from regression) #e8 L?ﬂﬂﬁujo’l A2uLllgaLuu(deviation)

51 orthogonal polynomial Wazaanuazdtasien1siAmEing AISIRAMNARD

wiazszAu o sinewing M (equal interval or equal spacing)

L4 a U /s ] 1 s
3.5.6.1 N5l orthogonal polynomial NFa9szMINesEAL v

¥ 3 Ad 1 o/ [l | e
n1514  orthogonal polynomial 'lumi‘ﬂmmwwﬂwswmwmu‘luLmﬂ‘u
. Y et a e X A o i &5 T 0.
(unequal interval) HUHABNITATITHNENINTY HlaganndaavnAduils ansadusas
al ] o < cll ' aa o/ ‘:‘1
mMsuBauiauee ldaunrnmananedFalag ALILNNG1INN 8NNTAIU
anenArdulssansanfunannissasiallil

(1) AndurlsrAnusiazsyAUBannaatted linear, quadratic waz cubic agjlug
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linear o L=a X
quadratic ©  Q=a,+bX +X’
cubic i C =a,tbX tcX X
Tef L Q uaz C, ndutlsAndredudnaaes | 9ean1snfeuifiny linear,
quadratic UWa¥ cubic ANNAIAL

]
A ' a

Ay
a,,a,..., C, ADAAINFRILTZN

10 Aoyee

X, AaszAuAmAaed
(2) N1IWAN mm‘ﬁﬂmau‘ﬁamm orthogonal comparisons

v
o %

ADAAN1] il 1 mamn‘n@qﬂ'ﬂﬁuﬂazaw%rz‘émmmmlummﬁﬂmﬁauﬁmmﬁugiueT flaviy
Z(L;Qi)z(); ZQI =0; Zci =0
@mmmﬁﬁ’f@ﬁ 21 NALINTEN [(ﬁqﬁuﬂ%?ﬁw’ﬁhmmmﬁauLﬁﬂwﬁd) (Andutlsz@ntan
AnnsufaufeuluAmaseafendu)] feaminfugud vy
TLQ)=0; TwE)=0; T@C)=0

Fupeuluntsfuan

1 GumnmandnlssAniresaunsneuauas gty Linear fa X Fe
L AUTBILAREYINIHUS U X aalugunis L =a, + X

2. wnu L fldluaunas L = 0 wiauniswen a,

3. unuAna, W L= a, + X arldn Li%'qLﬂuﬁ"\ﬁmﬂﬁzaw%rmmaumiﬁﬁgﬂmeﬂu
Linear

4, mﬁﬂﬁuﬂsxﬁméﬂﬂaaumsmaummﬁﬁgmmuLflu Quadratic TagnisunuAn X
adluannns Q = a, +b,X, +X;

5. unuAn Q L adluaunis 2Q = 0 uaz 2 (LQ) = 0 wiaufannswen a,b,

6. lunsciliidn Q LifuarsaudiesinlFuasd e uiiisandig
Taennsgnusion A

7. uwnuAn a,b, TigaluaNns Q = a, +b,X, +x’ azld1 Q safluAndunlse@ns
agaanmsiingUunuiilu Quardratic

8. nIadeuANaNTAIeY Orthogonal comparisons 2Q, = 0 UAY 2(LQ)=0

9. vnmﬁuﬂszﬁm‘ﬁrmﬂmumimuaumﬁﬁgmmmﬂu cubic TnannsunuA X, Al

AUNNT C, = a, +b X +o X + X
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10. wnuAn C, L,.Q, ildasluannis ¢, =0, T (LC) = 0 waz X (QC,) = 0 ud9
WAANNNTWIAN a,,b,,C,

11, unuAn a,b,.c, Tdadluaunis G, = a,+bX +c X’ + X azlé C, FafluAn
dunlssAvivesannsfidigtunih Cubic

12. meraaauAMENTTives Qrthogonal Comparison 2C, =0, 2 (LC)=0
war 2 (QC,) =0

13, dieldAdnsAvizesannisfiflguunidu Linear, Quadatic Waz Cubic W&

€4 = ————[Z X,
- TS

150 “ss = ————[z QX,T
| 27 &L (MY

(Y Gt

16 5D agy =

SE. e =
Cub ar[z Clz]

17.  n1madaulagF - test

saldarunAn Sum of Square

Linear

MSE

Linear

SS

Quadratic

Quadratic

MSE
SS

Cubic

MSE

Cubic

'Lumﬁﬂu@msmswmmmmq'i'\ga_lt,l,uummaumumlﬂu Linear, Quadratic, Cubic
aziengUuuLfifl degree gagn fatiu auntsnauausndsiigduuLilu Cubic
18. nmiga_luuun'xmauau@uﬂu Linear N7 regression AaY =a+bX

gtuuunsmauauediiu Quadratic ANN13 regression Aa Y =a+bX + X’
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stuuunsmauaueniu Cubic aums regression A Y =a+bX +cX + dx’®

5 ‘=; v a . ]|
19. ¥14UNT regression NUNITAN Taan1sunaxnn1sUnm (normal equations) 493

gﬂLLUUﬁd‘ﬁ
an + by X+ e X+ i, = DY
a) X +b X+ C2 X H = QXY
ad 0 + b+ CO X e = XY
ad X+ b+ e X = XY

fetinaty frannsiistuuunisneugusadly Quadratic ArdutlszAns

v al o & d Yok & . &
ARINITUNH 3 FIAAD a, b, ¢ AUUANH normal equations 3 @HN1T A

an + bZXi + CZXi2 TN G = ZY
PR Fapeieert X H. . oo = XY
SI0IE LRI 12> SOATAA = O

TaeT n AEAUINITALITYT N
X AD SEALUBIVITNINUG
v i Ardanafildainnisnaaes
20. UN1A184 14 normal equations Wfaunnsifiennen uils=an? a, b, c
21, unuANduLsZaNE a. b, ¢ Aldasluannis regression

Y = a+bX+cX

35.6.2 Adudszaniuasnisandula (R)

Hurniuansivavanatesfulsdassifidesausnaly TaanisAuA
KnlsAvEanamsindula doil
SST = S(Y,-Y)
SSR = b (X; - X)(Y, - Y)
SSE = SST -SSR
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LAY R’ _ 28k l-ﬁl—a—
SST SST

vy o

A RE PlEasiiAndaus 0 89 1 Teflaniununedn dwn R?

FANLNNLAASIN  AallsRase
aa a ] o/ 'Y 2 A0 v ' o a aa a ] o
favanasasulsmuann Wi R Sdntes uanedn daudstasciavinastemauls

anuties wadlddniunisiansundn aunsoaneslidiiuaunisiiavselal drun R e

gouansdy aunisonnestiuduaunisiia udd R i fazuanadnaunisannesduiy

Ay A
AUN1IN A
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