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Effects of Potassium Fertilizer on Grain Qualities

of Khaw Dauk Mali-105 Rice
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ABSTRACT

Eight pot and field experiments were conducted to examine the eftects of K fertilizer on grain qualities
of Khaw Dauk Mali-105 aromatic rice. The qualities of cooked rice were evaluated by sensory methods. The
results led to the following conclusions and recommendations. 1) The aroma and glassiness of cooked milled
rice were related to paddy yields, shoot dry matter (DM) and rates of K fertilizer but not to percent K in
paddy and in shoot. 2) The softness ot cooked rice was related to percent K in paddy and in shoot but not
to paddy yields, shoot DM and rates of K fertilizer. 3) The whiteness was related to paddy yields, shoot DM,
rates of K fertilizer and percent K in shoot but not to percent K in paddy. 4) The stickiness was not related
to paddy yields, shoot DM, rates of K fertilizer, percent K in paddy and percent K in shoot. 5) The strongest
aroma was obtained from K fertilizer at the rate that was so much higher than the rate that produced maximum

paddy yield that the paddy yield was reduced to 82% of the maximum. 6) The softest cooked rice was obtained

a aa a @ L
! ﬂ?ﬂ?‘mﬂiw]"ﬂfﬂ AUTINHAT WU INGDPNYATTNT.

Department of Soil Science, Faculty of Agriculture, Kasetsart University, Bangkok 10900, Thailand.

]

annfudun hnazWanirdadusioms uminenduneasmans.
Institute of Food Research and Development, Kasetsart University, Bangkok 10900, Thailand.
3 amiinaaedifiue oA 1.uATIFEIN
Pimai Rice Experimental Station, Amphoe Pimai, Nokornratchasima Province, Thailand.
4 amiineaestigiuns eaides 9.q5und

Surin Rice Experimental Station, Amphoe Muang, Surin Province, Thailand.



176 7. nuasmaas (ne) 1 31 atiUd 2

when percent K in paddy and in shoot were 0.23 and 1.18, respectively, which was obtained from the K-
fertilizer rate that began to produce maximum paddy yield. 7) The whitest appearance was obtained in the
rice with K fertilizer at the rate that was so much higher than the rate that began to produce maximum paddy
vield that the paddy yield was reduced to 98% of the maximum or that gave 1.98% K in the shoot. 8) The
alassiest cooked rice was obtained with K fertilizer at the rate that was so much higher than the rate that
produced maximum paddy yield that paddy yield was reduced to 55% of the maximum. 9) To produce high
vield with high qualities, K fertilizer should be applied at the rate that begins to produce maximum paddy
yield. 10) Rice grown on soils with K higher than the level that begins to produce maximum paddy yield

would produce grains with stronger aroma, more whiteness and better glassiness but lower softness than that

grown on soils with K at the level that begins to produce maximum paddy yield.

Key words: aromatic rice, Khaw Dauk Mali-105 rice, K fertilizer, grain qualities
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Table 1  Properties of the soils used.
Experiment Soil Texturel! pHy Y %OM*  CECY pY KZ
no. series mS/cm cmol/kg  mg/kg mg/kg
1 Hin Kong  SdL 4.6 0.71 0.6 1.8 25 28
2 Hin Kong Sd 7.7 3.60 0.3 1.3 13 125
3 Stuk SdL 6.0 0.50 0.3 1.4 3 30
4 Pimai CL 54 1.50 1.2 - 6 97
5 Roi-et L 4.7 0.23 0.5 - 18 24
6 Pimai C 54 1.50 1.2 - 6 97
7 Roi-et L 4.8 0.10 0.5 - 18 25
8 Korat Sd 5.6 0.22 0.2 - 12 30

1/: C. Clay; CL, clay loam; L, loam; SdL, sandy loam; Sd, Sand.

3/: Of saturation extract.
5/: By saturating with NH40Ac (pH 7.0).
7/: Extracted with neutral N NH4O0Ac.

2/: Soil:water, 1:1.
4/ By Walkley and Black's rapid titration method.
6/: by Bray-Il method.
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Table 2 Paddy yields (14 % moisture), straw yields and sensory scores for qualities of cooked milled
rice as affected by rate of K fertilizerl.

Fertilizer rate Paddy Straw Scores for qualities
kg K,O/rai? kg/rai¥  kg/rai?/ Aroma Softness  Whiteness Stickiness Glassiness

Experiment 1

0.0 60 b 92b 6.54 a 6.83 a 7.58 a 6.88 a 6.88 a
37 79 a 119a 5.83b 6.83 a 7.63 a 6.46 a 6.92a
4.7 82a 118 a 6.33a 7.38a 742 a 713 a 733 a
% CV 11.3 11.2 7.2 13.5 5.8 13.2 10.3
Experiment 2
04 36¢c 113 a 3.00c 3.67a 350a 333a 325a
2.9 69 a I1la 3.54 ab 292¢ 3.58a 3.17a 3.58a
7.4 67 ab 108 a 325b 3.08 be 358a 342 a 350a
8.8 63 ab 114 a 3.00c 3.17 be 3.67a 325a 350a
88F 63 ab 125 a 391 a 3.50 ab 338a 358a 367 a
% CV 6.2 43 17.0 18.6 16.4 18.8 14.7
Experiment 3%
0.18 P, 65 a 84 a 3.13a 2.06 a 3.67a 273 a 333a
0.71 P, 69 a 92a 3.00 a 2.13a 333a 273 a 2.87b
1.41 P, 62 a 88 a 293a 2.06 a 347 a 293 a 3.13a
% CV - - 19.5 25.5 11.5 10.2 11.7
0.18 P, 61b 98 a 241 a 2.54 a 341 a 291 a 3.00 a
0.71 p, 73 a 101 a 233 a 233a 330a 283 a 290 a
141 P, 66 ab 99 a 2.58 a 208 a 3.00a 2.58a 3.00a
% CV - - 23.0 23.6 16.3 17.6 12.7
0.18 Py 55b 100 a 273 a 2.58b 3.10a 3.15a 320a
0.71 P 70 a 103 a 2.96a 2.96 ab 326a 3.30a 330a
1.41 P, 68 a 99 a 3.07a 3.00 a 342 a 330a 3.60 a
% CV - - 15.1 16.9 16.2 13.2 15.7
0.18P, 57D 99a 3.03a 2.80a 3.00a 2.96 a 320a
0.71P, 69 a 95a 275b 270 a 340 a 3.00 a 330a
1.41P, 61 ab 96 a 3.07 a 270a 340 a 292a 330a
% CV 8.2 39 6.5 16.5 114 18.5 8.2
Experiment 4%
0 N, 170 a 202 a 347 a 427 a 4.03 a 4.17 a 370a
6 N 171 a 198 a 3.13a 3.77b 390 a 397a 340 a
16 N, 176 a 202 a 3.17 a 4.00 ab 4.07 a 4.07 a 373 a
16 F N, 157 a 184 a 350a 4.10 ab 383a 4.03a 353a
% CV - - 17.1 11.2 3.2 11.5 15.8
0 N, 398 a 386 a 297 a 433 a 3.88a 433 a 3.83a
6 N, 457 a 412 a 3.00a 3.88b 3.71 ab 3.83b 325b
16 N; 438a 388 a 3.38a 4.00 ab 3.54b 3.58b 333b

16F N1 474 a 378 a 3.17a 4.25 ab 3.67 ab 3.96 ab 3.58 ab
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Table 2  (continued)

Fertilizer rate Paddy Straw Scores for qualities
kg KZO/raig/ kg/rai? kg/rai?/ Aroma Softness  Whiteness Stickiness Glassiness
% CV - - 19.1 11.8 9.7 14.3 14.2
0 N, 657 a 546 a 323b 391la 3.58a 3.50a 346a
6 N, 736 a 584 a 3.69a 377a 373a 377a 3.58a
16 N, 695 a 544 a 3.50 ab 3.58a 3.65a 3.58a 3.62a
16F N, 722 a 514 a 3.65 ab 3.65a 3.54a 346a 355a
% CV 11.9 10.8 14.5 14.1 8.5 14.5 10.0
Experiment 54/
0 Ny 412 b 550 b 3.08a 3.58a 346a 373a 333a
2 Ny 484 ab 721 a 3.04a 3.00b 346a 336a 350a
24 N 550 a 657 ab 3.00a 3.38 ab 3.50a 359a 342a
24F N, 424 b 860 a 2.75a 342 ab 346 a 332a 3.17 a
% CV - - 18.8 18.9 8.2 20.4 13.6
0N, 480 b 702 b 296 a 2.88a 3.63a 325a 3.38a
6 N, 596 a 848 a 3.00a 3.08a 3.58a 32la 333a
24 N, 496 b 769 ab 3.00a 32la 375a 321a 3.63a
24F N, 526 ab 769 ab 3.04a 32la 3.63a 292a 3.50a
% CV - - 15.7 22.8 6.2 15.5 11.7
0 N, 542b 970 b 277 a 3.12a 3.69a 3.15a 3.04 ab
6 N, 612 a 1,032 ab 242b 2.58b 3.50 ab 2.81 ab 2.77b
24 N, 540 b 1,174 a 2.69 ab 2.50b 342b 2.73b 2.96 ab
24F N, 496 b 1,175 a 2.73 ab 3.19a 3.65a 2.92 ab 3.19a
% CV 133 16.4 14.6 19.3 7.3 15.1 11.5
Experiment 6%/
0 P, 592 a 618 a 373 a 327a 3.65b 3.19a 331la
8 Py 626 a 648 a 3.88a 377a 3.85a 335a 338a
16 Py 506 a 616 a 373 a 3.38a 3.65b 331a 327 a
16F P, 534 a 551 a 3.68a 335a 3.73 ab 327a 338a
% CV - - 14.5 18.3 4.7 1.4 10.5
0 P, 606 a 699 a 323a 350a 3.77b 3.58b 377 a
8 P, 554 a 708 a 3.38a 3.85a 392a 385a 3.69 ab
16 P, 574 a 706 a 3.36a 346a 3770 3420b 342b
16F P, 552 a 682 a 3.15a 3.65a 3770 3.58b 3.65 ab
% CV - - 15.1 14.1 4.9 9.1 9.5
0 P, 576 a 700 a 296 a 3.38a 379a 3.38a 3.25ab
& P, 604 a 741 a 2.96 a 2.92 be 371a 3.08 ab 3.08b
16 P, 514 a 731 a 3.08a 3.29 ab 3.88a 350a 3.38 ab
16F P, 492 a 700 a 3.17a 3.83¢ 371 a 2.79b 342 a

% CV 11.7 14.0 16.8 16.6 9.3 15.6 10.8
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Table 2 (continued)
Fertilizer rate Paddy Straw Scores for qualities
kg K,O/rai? kg/rai?  kg/rai?/ Aroma Softness  Whiteness Stickiness Glassiness
Experiment 75/
0 P, 440 a 1,134 a 3.33a 3.54a 3.63a 338a 3.50a
8 Py 470 a 1,101 a 3.17a 3.13b 3.63a 329a 3.46a
24 P, 482 a 1,169 a 3.50a 3.13b 3.54 a 3.04a 346 a
24F Py 450 a 1,072 a 3.29a 3.25ab 3.54a 324 a 342 a
% CV - - 15.8 13.9 7.2 12.7 12.9
0 P, 509 a 995 a 3.00b 3.14a 3.55a 3.05a 336a
8 Py 404 a 1,107 a 3.50a 2.82 a 3.64 a 291 a 355a
24 Py 424 a 1,122 a 3.32ab 295a 3.59a 3.09a 350a
24F P, 406 a 1,062 a 3.32ab 2.86a 350a 295a 3.50a
% CV - - 1.3 13.0 6.5 9.9 9.0
0 P, 494 a 1,091 a 3.00a 291 ab 371 a 3.17 a 346a
8 P, 472 a 1.082 a 3.13a 325a 3.58a 342a 3.54a
24 P, 460 a 1.075a . 3.25a 3.08 ab 371a 3.25a 3.54 a
24F P, 462 a 1,291 a 3.17a 2.63b 342 a 3.08a 3.29a
% CV 10.8 10.9 16.3 19.1 9.6 12.2 12.5
Experiment 8
0.0 23a 282 a 1.98 a 3.04 a 1.87 a 295a 2.56a
0.4 6.2a 629b 231 a 2.86 ab 1.89 a 3.09a 270 a
2.9 39.7b 71.7b 2.40 ab 291 ab 3.55b 3.18a 295 a
7.4 42.7b 629b 230 a 3.14a 3.23b 3.18a 291 a
14.8 380b 61.9b 2.80b 245b 345b 2.82a 3.14 a
9% CV 359 15.0 20.7 20.9 17.1 30.2 25.5

1/ 1n each column of each experiment. figures with a common letter were not different by DMRT gs. 2/: Except those for

Experiments 1. 2. 3 and 8 which were expressed in g/pot. 3/: Py, Py, P3, and P4 represent 0.34, 1.35, 2.70 and 4.09 P>Os/

pot, respectively. 4/: No. N2 and N3 represent 0, 6 and 15 kg N/rai. 5/: Po, Py and P represent 0, 9.2 and 22.9 kg P2Os/

rar.
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Figure 1 Relationships of relative paddy yields and relative shoot dry matter (DM) obtained with
different rates of K fertilizer to relative aroma, relative softness, relative whiteness, relative
stickiness and relative glassiness of cooked milled rice (n=73). ns, non-significant at the 95%
probability level; *, non-significant at the 95% probability level; **: significant at the 99%
probability level.
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Figure 2 Relationships of percent K in paddy and in shoot (paddy + straw) to relative aroma, relative
softness. relative whiteness, relative stickiness and relative glassiness of cooked milled rice (n
=73). Refer to Figure 1 for captions.
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