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Effects of Phosphorus Fertilizer on Grain Qualities of

Khaw Dauk Mali-105 Rice

o S a d d
91110 FITIMGNT! auvIE AIMATHEL gMW Ysann Iyl
o % :3 [y :: Y < YY) o
N N2 WS AinszgaZ nisind Sgilnds nsade Tanmninga®
a 5 ' 5 a o d Vl S5
NITUN UINAN° aIN TS%‘L!QPIZT was NNNY WIgLsaun
Amnat Suwanarit, Somchai Kreetapirom, Suparb Buranakarn,
Warunee Varanyanond, Patcharee Tungtrakul, Songsak Rattapat,
Songchai Wattanapayapkul, Kunnika Naklang,

Sawang Rotjanakusol, and Pituk Pornurisnit

ABSTRACT

Six pot and field experiments were conducted to examine the effects of P fertilizer on cooking and
eating qualities of Khaw Dauk Mali-105 aromatic rice. The cooking qualities were measured by sensory
methods. The results led to the following conclusions and recommendations: 1) The aroma of cooked milled
rice was not related to the applied rates of P fertilizer, paddy yields, total dry matter and percent P in plants
but related to percent P in paddy. The aroma was highest when percent P in paddy was 0.28%. 2) The softness
was related to paddy yields, total dry matter, percent P in paddy and the applied rates of P fertilizer. The
softness was highest at the rate that started to produce maximum paddy yield. 3) The whiteness, stickiness

and glassiness were related to paddy yields, total dry matter, percent P in paddy, percent P in rice plants and
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the applied rates of P fertilizer. These qualities were highest at the rate that started to produce the maximum

paddy yield. 4) The soils that produce high quality rice are those having available P not exceeding the level

that starts to produce the maximum paddy yield. 5) To produce high quality rice, P fertilizer should be applied

at the rate that starts to produce the maximum paddy yield and care must be taken to avoid excess P fertilizer.

6) Soils with available P higher than the level that starts to produce the maximun paddy yield are not suitable

for producing aromatic rice, for low quality of rice will be obtained.

Key words: aromatic rice, Khaw Dauk Mali-105 rice, P fertilizer, qualities.
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Table 1  Properties of the soils used.
Experiment Soil  Texture!  pH? EC?  %OM* CEC’ PO K’
no. series mS/cm cmol/kg  mg/kg  mglkg
1 Hin Kong  SL 4.6 0.71 0.6 1.8 25 28
2 Hin Kong S 7.7 3.60 0.3 1.3 13 125
3 Stuk SL 6.0 0.50 0.3 1.4 3 30
4 Pimai CL 54 1.50 1.2 - 6 97
5 Pimai- L 4.8 0.10 0.5 - 18 25
6 (medium textured sand was used)

1: CL, clay loam; L, loam; SL, sandy loam; S, Sand. 2:

soil:water, 1:1.3: of saturation extract. 4: by Walkley

and Black’s rapid titration method. 5: by saturating with NH,OAc (pH 7.0). 6: by Bray-Il method. 7:

extracted with neutral N NH,OAc.
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Table 2  Paddy and straw yields and sensory scores for qualities of cooked milled rice as affected by rate
of P fertilizer!.

Fertilizer rate  Paddy Straw Scores for qualities
kg P»Os/rai kg/rai5 kg/raid Aroma  Softness  Whiteness  Stickiness  Glassiness
Experiment 1
0 383 a 579 a 721a 7.54a 7.96 a 6.67 a 725a
57.3 393 a 594 a 6.00 b 7.00 a 7.96 a 6.21a 7.17 a
114.5 420 a 619a 6.77 ab 7.63a 7.33a 7.04 a 742 a
% CV 11.3 11.2 9.5 15.3 6.6 14.2 8.1
Experiment 2
0 535a 700 b 3.08a 317 a 373b 348a 3.60a
91.6 496 a 802 a 325a 298a 404 a 340a 377a
% CV 10.1 63 170 25.4 10.0 194 12.0
Experiment 32
46K, 194 a 253b 330a 253a 362a 285a 3.07a
18.3 K, 182ab  295a 2500 2.08b 3.62a 2.65a 3.00a
36.6 K, 164 b 299 a 2.50b 2.35ab 3.58a 277 a 2.69 a
555K, 171ab 298 a 3.10a 246 a 342a 277 a 3.15a
% CV - - 20.6 20.7 12.3 16.8 20.7
46K, 206 a 277b 330a 329a 358a 283 a 3.17a
183K, 220 a 304 a 3.00a 325a 363a 296a 321 a
36.6 K, 211 a 309 a 290a 338a 3.58a 3.13a 325a
555K, 208 a 285b 3.00a 333a 3.67a 3.17a 325a
% CV - - 18.8 10.5 7.0 12.8 16.6
4.6 K 186 a 263 b 3.10a 333a 342a 3.08a 3.00a
18.3 K, 197 a 296 a 230a 333a 342a 292a 3.00a
36.6 K; 205 a 296 a 290 a 3.13a 3.50a 325a 3.50a
55.5K; 183 a 289 a 3.10a 325a 350a 3.08a 342a
% CV 8.2 39 197 19.7 12.2 15.3 12.3
Experiment 43
0K, 592 a 618b 333a 3.00a 3.58a 3.08a 321 a
9.2K, 606 a 699 a 3.08a 329a 371a 338a 329a
229K, 576 a 700 a 342a 330a 383a 325a 350a
% CV - - 20.7 18.4 114 16.8 14.7
0K, 626 a 648 b 2.89b 323b 3.54b 3.08b 277D
9.2K, 554 a 708 a 339a 331ab 383a 3.42 ab 346a
229K, 604 a 741 a 3.04 ab 3.65a 3.65ab 3.65a 350a
% CV - - 15.3 14.3 9.4 14.3 12.2
0K, 596 a 616b 325b 3.00b 375a 296b 333b
92K, 574 a 706 a 3.58 ab 321 ab 383a 3.08 ab 333b
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Table 2 (continued)

Fertilizer rate  Paddy Straw Scores for qualities

kg P,Os/rai kg/rais kgfraid Aroma  Softness  Whiteness  Stickiness  Glassiness

229K, 514 a 731 a 3.67a 3502 383a 338 a 371a
% CV - - 114 12.6 8.5 13.4 11.9
0 K,F 534 a 551b 2.88 a 292a 292a 354 a 342a
9.2 K,F 552 a 682 a 283 a 3.00 a 3.13a 371 a 3.08a
229 K,F 492 a 700 a 329a 242b 2.67 a 3.50a 3.08a
9% CV 11.7 140 249 27.3 21.3 7.8 11.1
Experiment 54
0K, 440a 1,134 a 370 a 3.13a 375a 342a 329a
9.2 K, 509a 1,130 a 3.08b 321a 375a 354a 346a
229K, 494a 1,091a 3.25b 296 a 371a 329a 329a
% CV - - 13.7 13.1 5.2 11.2 9.7
0K, 470a 1,101 a 330a 344 a 370 a 325a 335a
9.2K, 404a 1,107 a 3.50a 3.56a 3.65a 310a 330a
229K, 472a 1,082a 3.60 a 3.39a 3.60 a 3.15a 335a
% CV - - 12.2 13.9 6.3 10.2 12.5
0K, 482a 1,169 a 330a 345a 350a 332a 3.59a
9.2K, 424a 1,122 a 3.36a 341 a 3.55a 345a 359a
229K, 460 a 1,075 a 345a 341 a 350a 332a 336a
% CV - - 11.3 14.6 44 10.9 8.1
0 K,F 450a 1,072 a 329a 3.04b 342 a 3.04b 338b
9.2 K,F 406a 1,061 a 321a 350a 3.63a 3.38 ab 371a
229 K,F 426a 1291 a 330a 3.67 a 3.58a 363a 3.54 ab
% CV 10.8 109 136 12.5 6.6 12.0 8.2
Experiment 6

15 0.8b 327¢ - - - - -

30 14.7 a 724b 4.75a 2.75b 363 ¢ 338¢ 325b
100 16.8 a 971a 575a 4.13 a 4.88 b 5.13 ab 538a
200 19.1a 95.1a 5.50a 4.13 a 5.50a 5.63a 575a
400 14.7 a 946a 4.75a 3.75ab 4.63b 4.75b 5.00a

% CV 23.6 12,6  20.2 329 i2.1 15.6 21.6

1: figures with a common letter were not different by DMRT 5. 2: K, K, and K; represents 2.4, 9.6, and
19.2 kg K,O/rai, respectively. 3: K, 0 kg K,Ofrai; K|, 7.9 kg K,Of/rai; K,, 16.0 kg K,O/rai; F, foliar
application of 1.5% KCl solution at 50% flowering stage. 4: K, 0 kg K,O/rai; K|, 7.9 kg K,O/rai; K, 24.0
kg K,O/rai; F, foliar application of 1.5% KClI solution at 50% flowering stage. 5: except those for
Experiments 1, 2 and 3 which were g/5 pots, g/5 pots and g/3 pots, respectively.
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andrates of P fertilizer torelative aroma,
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of cooked milled rice (n=45). ns, non-
significant at the 95% probability; *,
significant at the 95% probability; **:
significant at the 99% probability level.
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7. teasenaad Ane) I7 31 atiud 1

100 : — ]
g %moiclo 0
501 © R® = 0.3288**
p 2
1 y =-113.7x + 119.8x + 68.503

= T T

Relative glassiness,
%

0 0.5 1

100 BB —Cme ]
s0y © . R¥=02606"
y = -94.207x + 96.937x + 73.504

- Y T

Relative stickiness,
%

0 0.5 1

100 y— ZRPoeede—C
1 o
R%= 03863 "

y = -103.8x + 103.3x + 74.821

T

Relative whiteness,
%
(¥,
(e}
)

0 0.5 1
)
@ 100 —W
g ] BT o
v X 50 R? = 0.1319 *
< PR -63.249%" + 66.185x + 80.748
S e
a 0 0.5 I
3
e 10— et |
£ ] XeXe)
« -
209 re-0008*
3 1 y=-3449x" + 19.305x + 91.427
§ 1 T T T T T T - T
0 0.5 |

P in paddy, %

Figure 3 Relationships of percent P in paddy to
relative aroma, relative softness, relative
whiteness, relative stickiness and
relative glassiness of cooked milledrice
(n=45). Refer to Figure 1 for captions.



o

2. Inueseaas Ome) 19 31 i 1 47

weniugagailefioanesaludin/aenc.2s,0.52,
0.50, 0.51 uaz 0.52% AMUAAY

d o d [y Y Y v v o d
weostsuaeanaIaluduinInugumwauns
o o s
wesiduanearesalududy @inplant, %)
3 s d o w §
Fannedalesiuarearesandsluduilden
] ¥
wazvhaimuas TasmsosivtinuaasluFigure 4
< o @ 1 o o
wesiFuarsanesalududnianuduiusiu
o’/l ° v 3 @
aummiailsgmsanimlesiduddeaesalu
k) A
I ulaen
ANANBNNATAINYN  ANANWUT
v s o o % @
sevnatlesiruanearesaluduiafuanuvey
uazanuyuduing lilfsddgneadanszdy
A o v A s d o @
ANUTONU 95% udailulolessuaeanesea
Tududnlasunasnnuven luldnasuuas
Tdeteue
ANV ANWHNYT  UATANNADNNY
o o d v @ o 1 s I o ar
Furins anuduiusszvnadessuaneanesa
s ' @ 4 =
Tududniumduinsvesnnuu  anumiled
nazanusuiulivedingynananszaunu
Woru 95% lunsdinnumilen uaz 99% lunsdl
A ™ Y P
anuvazANu@eNiiy  juluvvveuduns M
' o >
Tim R qehgailuduns s Tua Tasamnuan
= A o A o Y
AN HYT tazaNuaeiugIgaiisineaneTa

Tudud 0.28, 0.32 tag 0.29% MUAIL

a d
IV

awduiussznedanijeveareSauaznandn
IINUgUMNUDIN

anuvien ANwven it nuduRuiiuna
wandhldenduing  hmiinutasawduiing
wazlesiFudreanesalududn  ualany

FiusfunlesiFudwearesaluihilden Figures

100 T SReREE—ePo
] (o]
50 3 B R? = 0.2436 **
] y=-35523x" +208.22x + 68.101

=T T B T

Relative glassiness,
%

0 0.1 0.2 0.3 04 0.5

100 ;0 QO ERPO—RDE——

[¢]

%
W
S

.

, R?=0.1335"
y =-173.39x + 111.78x + 79.127

r—T T TT

9

Relative stickiness,

0 0.1 0.2 0.3 0.4 0.5

100 -

] >y 9‘065 O

] o
&k

R? =0.1706

-284.49%" + 157.33x + 77.339

y:

Relative whiteness,
%
(¥ )
<o

0 0.1 0.2 03 0.4 0.5

n

£ ]

< ] (o]

o X 501

2z R?=0.04778

=

[} T T v T T T
-7

0 0.1 0.2 03 0.4 05

B I a1

50 ]

%

R2 = 0.0548"™°

4

T r T T T T T

0 0.1 0.2 0.3 04 0.5

Relative aroma,

P in plant, %

Figure 4 Relationships of percent P in plant to
relative aroma, relative softness, relative
whiteness, relative stickiness and
relative glassiness of cooked milled rice
(n=45). Refer to Figure 1 for captions.



48 1. easenaas Ane) 39 31 a1

4 £ s d o o
1-4) Taganureumniumundessuaneawasa
Tudmunldensudagagegadiedninlfeniineanesa
a < o
028% winulessudneanayaludinlden
d?l = o v =
vulUdnezmldanurenanaaumsinuYes

S 3 o @ ~ =
weswsuaeaWesa  naishaurnaulaIL

s @ o

[ <3 I v [
dunusiunlesFuddearesaludinldenualy
fianuduiusiunanaavesdinldenlaungn

P < @
nnmsnlesiFudnearesaludiliensiany
P 4 A A A a g A 1 '
muiuusoanaulounananiuldon  Iuey
AuszAuveHananay asuaadly Figure 5 @9

FT~4 ' A @ a [ c')
wansliiuimnsunnearesaluauszaum
mMstRurananveIv1uldenlaenislade

[ o o @

Woarlesam oS iFudrloaresaanassuiega
g 0.29%) udmsiiuifedneeliozvild
3 & o & o + I .
wesiwuareanedagarumudasiils Nyamga
3 @ S
voudesiFuaroaresaludrldeniidhnbina

a gy A a =
nandden 90% vowawdngege Jeenaayll
Tahanuneuvestnzgagaiie liearosan

a 1 < =] .
lawandn 90% ad1elsnay HuIN Figure S
1A lugandnldnanaa 75-100% msRuRa
a ] @ o <3
wanlaonisldiloeanesamldfilesigud
eoavesaludlaennldsunlas ldeeuinds

1 1 d" o Y
naasdlureatianuvenazidaouludeeuin
minszasranuanuuanae lden

AN AIHVD ANAWTHED HazAN
d' U A = =1 @ ’ a g
wonsty WonlSeumsusuluszrinanandndn

TN v o o s <
alfendudng minudasuduimt wesisue

o 3 9
Wearesaludlden uaznlesisudreanesa

Y ¥ T v v & ¥ )
Tududny minuiasuduimsvesdniliany

o o

duiusnlndFafiqatuanuy anwen A

'
= A

Y U o
Wil tazANNBoNNY (Figures 1-4) 8813 1sAay
QBI’ a [ @ o «’; @
nawanaad1ldenduimsuazinmiinuiasdy
o W 1 > - 24 4
duiinfugasiguaniedlsemsiimuiuaiy

sasijevloarosauaztgagegaiiewileludas

2

2 o
R =0.2963

—
Lh

y = 0.000295% - 0.0529x + 2.6624

P in paddy, %

o)
> %
0.5 88
o
0 — T
50 100 150
Paddy yield , %
Low >—-—- Fertilizer P -——-->  High

Figure 5 Relationship between relative paddy
yield and percent P in paddy (n = 45).
Refer to Figure 1 for captions.

Aq ¥ a oy A ¥ @ & H o 9
w“lwwawaﬁmuﬂaaﬂauwmmm:umumma

3

duintgege mslddle Tudasiigenidasnld

@ e

a g A g’ o k% o 4
nandaatnlaenuaztimiinuissingegassm v
¥

AAMNHAITHMAY

Y b d‘ o a =; g =y
daniledinisnuzin sazfufininzanduniswan
k3
17
=] Vv 9 < Y
vinkamsanItsduazuldn wn
Apamsnandnlianuyy AW anumiied
A v v o ¢ v 1 4 @
sazANUReNTuTNINEgegazdndldijoludan
nsulwandadnldengega  uadasijenld
A EERY Ay A
ANUreNgIgAfiodas N IiHanaadmlden 90%
yosnandngaga 0611 lsien minfinsanmsiu
< @ 4 A
wilsveaesidudrearesaludinldeniioiv
a ] @ (=]
wawda lagmsldijeoanesa (Figure 5) a2
1 A a o o
Imsiuwanannn 90 flu 100% IR
< o 4 &
nesiFudeaneialudruddenmniuiooin
4 0 va v o &
Faxldmunanuronszanasiosunn daiu 3



. iMasmaas e IR 31 athuf | 49

pvajllaiidasiijeweaneiannisuuzin
dmsuminanaatiliguamgs fe dniled
2 Y a g A a4 a oy da
Guldwanandnnlaengige  AunsznantIN

YA a PP @ 1 a o A
aumngaga Idneauntivoaresa lumuszdui
2 Y a 9 A a A @
suldwanandlaengaga uazaunivearesa
qInsy ﬂnwgﬁuiwwawammntﬂa@ﬂamﬂ'lu
ooz 1dnaadiiinunmgegald Wail

1 +f

wzansnldieearesatuauiiiiveaesa

3

maumInnszduiGuldnandagegald  ud

flumseniinzdfuaudi Waﬁﬂaiﬁmmu?ﬂw

Suldwandnirndenaeaalitearesamas

@ 9

a9
AMUNADINIT

asduazAmuziin

I anuneuvestyagn utinnuduiud
v o + @ a g =) H Y
nudanifevlearssa wandatnlasn min

= te @

uasanveetn uaziesiudveavosalududn
J v @ @ d 3 o a
uainnuduiusiudesidudnearesalud
2 Y A v
nlden TasanuoNveuIMIgNITFIgAieU)
naeniiWearosa 0.28%

2) ANNYNYBITIIgnlANuAuIUE T

a v A HE] g o

manaalden winudesay waznlesiua
Woaesaluddeon wazdanile udlulianw
Y v s 3 L4 o vy v
duiusionlesisuadearesalududn  Tay
anuyuazgegaieldijoearesaludas gy
Iinanandnmldongaga

3) AUV ANNMTED tazaNuReNIY
yoategniianuduiutfunaniadrnldon
¥
o a < @
vmtinuiasan nlesdudneanesaludnlden
alosdudrlemlosaluduin uazdasifovleavlose

4 1
Tavauamariivz gegadielaileoaresaly
o 44 qu a g A
ans sy ldnandaainnlasngga
a 4 Y 29 Yy ¥
4 Auivzdgndivieenuzdlildnu

A a Ao o ' a @ a
amgeeduiinveanesa lumuseduiiculdna
a9 A
wani1lasngaga

Y a 9 ¥

5) vindesminaad I idguangs oz
dodldfloearosaludasinsuldnondndn
nlaengegauazdeasz T ik fonudas syl
NANAAYITA

a da a o A d

6) auntsuaveanesaniulsyJoal
asdunuszauisyldnanangaga lumunzaw
dmsumsilgndnuneenuzd 105 msizezsm i
ladnatigunimen

A1voUnN

dauwﬁwaqam?%ﬂﬁ (msmamﬁ 1-5)
185usulszmaganyunisisenndninnuaug
A5TUMIINourINAlusenIedl 2530-2533 waz
diimae (m3naaesii 6) Mnaudsznaum
Snondonuaseaaditean3sossnnlse sl 2537
azdmnsiteveveunamitsnudinann1l w

Y
v

A A
NUAIY

=]

anzAmMn1sitovevounugudisedin
Unusriial¥anueyasisiadiuienisasae
dounman a3, Uszqes andasn quawdu
auas uazqaunietad SanziTerqu AldM
Ysnvuazanuromas lumsautiumsise uag
vougaimihinadeununmasaniuise
Az uYeM MM AINdUINEATARS
TUANWEYATIEHINMINAT UM NN

Y a
PNA1ID NN

=) £%

AuFU auad, gium 2dtozsu, waed a31da,

Soy¥a Ad A, Uszuon 1nauTI a9, ns s
a @ a @ an o
Taumeq, tiga S9d¥a, Sunu a3ds, niedad



50 3. nyasEaa Gne.) 19 31 afun 1

danz 5oz, uaziuum ywd. 2531, wa 2530. @oiu3Ted, nsuINmMsinEas.
vosiloluTnsourenuaniamenedunazfy  swm qassmgnd, aumne nImdsud g
Usgmuvestniugunaenuzd 105, u. 177 ysanmyad, 138 NSyguui, Wl i
Ty srwnunamsIsetnuaz yimiierun aszQa, AT auysainey, nsedng $gilad,
Uszaii) 2531 aoniudsednn, nsudnmanuas. Fuius Saugn, faan sudy, nsade Ja
Uszine @non, i aas, Tiws yuesags, 83 umidnna, NIsaM wnaNaIn, lsvuneaa,
AITSUATION, HAZUNIINGSY NgUATing. uay Winy wsglsaiin. 2539, wavesilslu
2529. msdnenilitiiianswaden sl TasnudonUAIMUBITIIMONYIABNNLA 105
anuvouveId N luwaguiIteslyusiil 1. 2. INHASANAAT (INY.) 30 : 458-474.
Sninavestutlgnunsijuniififidenumen  Amerine, MA., RM. Panghon, and E.B. Roessler.
Y9IT VNN 105, 4. 35 lu swau 1965. Princlple of Sensory Evaluation of Food.
Ham3sIvednazfyimidemunn  Usziil Academic Press. New York. 602 p.
2529. antiuidedn, nsuIMMIINYAS. Bremner, J.M. 1965. Total nitrogen, pp. 1,149-1,178.
Usema Anson, nuFy Auad, v aun, @3 g In C.A.Black (ed.-in-chief). Methods of Soil
IITUMVATA, HAZUWTINT T nquﬁﬁwﬁ. 2530. Analysis. Part 2: Chemical and Microbiological
Snﬁwameﬁuﬂqnuazﬂmﬂﬁﬁﬁdammwau Properties. Eds. Agronomy 9, Amer. Soc.
ﬂlﬂd"i’h’ﬂj”l’.)ﬂﬂﬂuxa 105, 4. 35 lu s1wu Agron., Inc., Madison, Wisconsin.

@ A

av Y 24 0 4
WamsIvedaztunylesrul sz

o





