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Effects of Nitrogen Fertilizer on Grain Qualities of

Khaw Dauk Mali-105 Aromatic Rice
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ABSTRACT

Thirteen pot and field experiments were conducted to examine the effects of N fertilizer on cooking

and eating qualities of Khaw Dauk Mali-105 aromatic rice. The cooking qualities were measured by sensory

methods. The results have led to the following conclusions and recommendations: 1) Aroma, softness, whiteness

stickiness and glassiness of cooked milled rice varied inversely with percent N in paddy. 2) Considering in

the whole range of paddy yields, aroma and glassiness did not vary with the rate of N fertilizer. However,

these qualities did not vary with the rate of N fertilizer in the range of fertilizer rates which produced less

than 80 % of the maximum paddy yield whereas they varied inversely with the rate of N fertilizer in the range

of those that produced 80 % to the ones that suppressed the yield. 3) The softness, whiteness and stickiness
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varied with N-fertilizer rate. Beginning with no nitrogen in the soil, the application of N fertilizer increased
these qualities of rice up to the yield level of 16-34 %, after which increasing rates of N fertilizer resulted
in lower qualities. However, in the range below 80% paddy yield, changes in the qualities due to increases
in N fertilizer were small and, therefore. detection of changes in the qualities was difficult. 4) Soils that produce
high quality rice are those which are low in nitrogen. 5) In production of rice with N fertilization to increase
profit, care must be taken to avoid application of N fertilizer at the rate higher than the level which produce
maximum yield. 6) Soils containing N at the level higher than the level that begins to produce the maximum
yicld are not suitable for production of the aromatic rice since too low quality produce will be inevitably
obtained.

Keywords : aromatic rice, Khaw Dauk Mali-105 rice, N fertilizer, qualities.
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Table 1  Properties of the soils used.

Experiment  Soil Texturel/  pH2/ EC¥ %0OM#%  CECY Py K/
no. series mS/cm  cmol/kg  mg/kg mg/kg
1 Hin Kong SL 4.6 0.71 0.6 1.8 25 28
2 Hin Kong SL 4.5 1.30 0.7 2.4 21 28
3 Pimai CL 5.7 1.20 1.0 - 7 63
4 Roi Et L 4.7 0.23 0.5 - 18 93
5 Pimai CL 54 1.50 1.2 - 6 97
6 - CL 5.6 0.58 0.7 - 13 10
7 - SCL 6.8 0.64 0.8 - 47 15
8 - L 6.7 0.66 0.6 - 17 15
9 - L 5.0 0.51 0.5 - 11 10
10 - C 5.0 .10 1.0 - 50
1 - C 4.6 3.20 13 - 8 50
12 Roi Et L 4.0 0.55 0.4 - 11 10
13 Roi Et SL 4.1 0.38 0.2 - 4 5

1/: C, clay: CL. clay loam: L., loam; SCI, sandy clay loam; SL, sandy loam, 2/: Soil:water, 1:1. 3/: of saturation extract.
4/: by Walkley and Black's rapid titration method. 5/: by saturation with NH4OAc (pH 7.0). 6/: by Bray-1l method
7/: extracted with neutral N NH4OAc.
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Table 2 Paddy yields, straw yields and sensory scores for qualities of cooked milled rice as affected by
rate of N fertilizerl/.

Fertilizer rate Paddy Straw Scores for qualities
kg N/rai2/ kg/raid  kg/rai¥ Aroma  Softness  Whiteness  Stickiness  Glassiness

Experiment 1#/

0.37 210 ¢ 388 ¢ 6.46 a 7.67 a 7.79 a 7.25a 7.25 a
1.84 393 a 594 a 6.67 a 6.87 u 7.75a 6.50 ab 6.83 a
3.69 309 b 494 b 6.79 a 7.29a 7.92a 6.50b 7.42a
% CV 11.3 11.2 14.5 14.6 6.0 14.4 10.8
Experiment 24/
0.37 112¢ 123d 2.80a 3.60 a 3.80 ab 4.20 a 3.80a
1.76 229 b 246 ¢ 2.40a 3.10ab 390 a 3.70 ab 3.80a
3.54 273 a 371b 270 a 340a 3.40 be 3.70 ab 3.60 a
5.31 221 b 506 a 3.05a 2.60 b 3.00¢ 330b 3.50a
9% CV 4.4 4.3 26.8 26.5 14.5 19.7 19.9
Experiment 3
5 Ky 170 ¢ 202 ¢ 4.04 a 3.88 a 4.38a 379a 3.58b
6 Ko 398 b 386'b 4.17 a 379 a 442 a 3.79a 4294
15 Ky 657 a 546 a 4.17 a 3.71a 4.25a 3.50a 3.79b
% CV - - 10.2 18.4 6.9 16.5 10.5
5 K 171¢ 198 ¢ 3.39a 375a 396 a 3.82a 354a
6 K, 457 b 412b 3.89a 3.82a 396 a 357a 3.32a
15 K 736 a 584 a 3.54 a 3.50a 3.93a 343 a 3.39a
% CV - - 18.4 17.7 12.5 18.1 16.6
5 Ks 176 ¢ 202 ¢ 335a 3.39a 4.00 a 3.38 ab 331a
6 K, 438 b 388 b 3.15a 350 a 4.08 a 3.65a 342 a
15 K> 695 a 544 a 3.12a 3.19a 396 a 3.19b 3.00a
9% CV - - 19.0 17.6 5.7 15.0 20.6
5 K»F 157 ¢ 184 ¢ 349 a 3.82a 3.92a 3.29a 3.54a
6 KoF 474 b 378 b 3.13a 4.00a 371 ab 3.63a 375a
15 KoF 722 a S1da 3.50 a 336a 3.58b 371a 3.54a
% CV 11.9 10.8 14.9 18.8 8.0 16.8 11.8
Experiment 4
5 KO 412b 550b 3.15a 346a 3.69 ab 3.50a 331b
6 Ky 480 a 702 b 323 a 335a 3.88a 342 a 3.65a
18 Ky 542 a 970 a 3.50a 2.88b 3.58b 323a 335b
% CV - - 18.4 16.8 9.3 15.8 10.1
5 Ky 484 b 721b 2.79a 296 a 342a 3.08a 354 a
6 K, 596 a 848 b 321a 3.08 a 338 a 329a 3.04b
18 Kj 612 a 1,032 a 3.17a 2.79 a 321 a 3.04 a 3.25ab
% CV - - 16.0 20.2 8.8 12.5 14.3
5 Ks 500 a 657 b 338 a 350a 392a 342a 375a
6 K» 494 a 769 b 3.04b 321ab  375a 325a 354 a
18 K> 540a 1,174 a 3.50a 3.08a 333b 3.13a 350a
Y% CV - - 11.5 11 9.5 I1.6 8.5
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Table 2  (continued)
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Fertilizer rate ~ Paddy Straw Scores for qualities
kg N/rai/ ke/raid/  kg/raid/ Aroma  Softness  Whiteness  Stickiness  Glassiness
5 KoF 424 860 b 3.08 a 3.35ab 377 a 3.50a 346a
6 KoF 526 a 759 b 3.12a 342 a 38la 350a 335a
18 KoF 496a 1,175 a 342a 292b 3.69 a 3.15a 346a
% CV 13.3 16.0 18.6 17.4 9.3 15.5 1.2
Experiment 5
5 200 ¢ 152 ¢ 3.11b 371 a 396a 3.57a 343 a
6 390 b 440 b 3.11b 354a 3.79a 3.64a 3.64a
15 614 a 731 a 375a 357a 3.82a 3.68a 3.57a
% CV 11.7 14.0 18.2 18.2 10.9 13.5 10.8
Experiment 6
0 1,014 a 1,182 d 5.80ab  6.05ab 7.00 ab 6.00 ¢ 7.00 ab
5 1,020 a 1,176 d 5.50b 6.70 a 7.30 ab 6.95 ab 7.50 a
10 1,104 a 1.314 «d 6.30 a 6.80 a 7.60 a 7.10 a 7.10 ab
15 1,072 a 1,470 be 5.50b 5.70b 7.30 ab 6.20 be 7.00 ab
25 1,101 a 1,606 b 550b 5.70b 6.90 b 570¢ 6.20 ¢
45 324 b 1.93 a 5.30b 4.80c 7.00 ab 550¢ 6.70 bc
% CV 94 11.4 13.3 14.9 9.2 14.3 8.7
Experiment 7
0 732 ¢ 637 ¢ 6.42 a 6.75 ab 7.46 ab 6.67 ab 6.96 a
5 836 bc 767 de 6.460 a 7.42 a 7.67 ab 7.08 a 6.96 a
10 910 ab 922 cd 6.92 a 6.58 be 7.54 ab 6.67 ab 6.88 a
15 1,008 a 1,076 bc 6.54 a 7.00 ab 7.75 a 6.50 ab 6.96 a
25 1,060 a 1,224 b 6.54 a 6.75 ab 7.50 ab 6.50 ab 6.58 a
45 1,080 a 1,558 a 6.58 a 6.00 ¢ 7.29b 6.29 b 6.67 a
% CV 13.0 13.8 1.5 12.1 5.7 124 6.5
Experiment 8
0 1,094 a 1,177 ¢ 590 a 5.90 ab 7.30a 6.60 a 7.20 a
5 1,059 a 1167 ¢ 5.70 a 6.70 a 7.50 a 7.10 a 6.75a
10 1,160 a 1,310d 5.80a 6.40 ab 7.50 a 6.80 a 7.50 a
15 1,130 a 1,486 ¢ 6.10 a 6.20 ab 7.10 a 6.10 a 6.75 a
25 1,048 a 1,673 b 6.20 a 6.45 ab 7.35a 6.15a 7.00 a
45 633 b 1,991 a 5.80a 535b 7.40 a 6.50 a 7.10 a
% CV 9.1 7.0 19.6 18.9 8.8 17.1 10.1
Experiment 9
0 929 ¢ 1,010 e 6.10 a 7.00 a 7.70 a 6.70 a 6.70 ab
5 1,014 b 1,109 de 590a 6.30 ab 7.30 ab 6.60 a 7.00 a
10 1,043 ab 1,223 cd 5.90 a 6.10 ab 6.90 be 6.20 a 6.30b
15 1,112 a 1,276 ¢ 5.60 a 6.30 ab 7.00 be 6.60 a 6.80 ab
25 992 be 1,590 b 5.70 a 5.70b 6.80 be 540a 6.50 ab
45 638 d 1,783 a 530a 540b 6.60 b 5.50b 6.20b
% CV 6.6 9.4 20.0 18.1 8.7 12.3 9.6
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Table 2  (continued)
Fertilizer rate  Paddy Straw Scores tor qualities
kg N/raiz/ kg/rai¥  kg/raid/ Aroma  Softness Whiteness  Stickiness — Glassiness
Experiment 10
0 Sl6 ¢ 686 d 6.25a 6.10 ab 6.80b 595b 6.80 a
S 603 b 952 ¢ 6.50 a 6.40 a 735a 6.55a 6.75 a
1 702 a 1,036 ¢ 6.55 a 6.20 ab 7.15 ab 6.35 ab 6.95a
15 759 a 1,492 b 6.45 a 6.10 ab 6.95b 6.45 ab 6.70 a
25 782 a 1,760 a 6.45 a 5.85ab 7.00 ab 6.45 ab 6.75 a
45 416d 1,710 a 6.65a 555b 6.85b 6.40 ab 6.75 a
% CV 10.6 13.1 9.9 11.7 5.3 8.2 43
Experiment 11
0 506 ¢ 562d 6.60 a 7.30 a 7.20 ab 6.80 a 6.75 a
5 722 b 974 ¢ 6.65a 6.95 ab 7.25a 6.75 ab 6.80 a
10 798 ab 1,167 b 6.40ab  6.90 ab 7.00 abc 635¢ 6.50 a
15 872 a 1,391 a 6.20bc  6.55bc 6.95 be 6.40 be 6.60 a
25 794 ab 1,455 a 590bc  6.30c¢ 6.90 ¢ 6.40 be 6.70 a
45 423 ¢ 1,485 a 540 ¢ 5.50d 6.85¢ 6.10 ¢ 6.60 a
% CV 12.4 9.7 9.1 9.3 4.1 6.1 4.6
Experiment 12
0 380 ¢ 483 ¢ 58%9ab  6.44a 7.00 abc 6.78 a 6.67 a
5 443 be 656 d 6.56 a 6.67 a 7.50a 6.56 a 6.67 a
10 504 ab 800 ¢ 6.00ab  6.00 ab 7.33 ab 6.06 ab 6.17 ab
15 540 a 879 ¢ 533b 5.83 ab 6.72 abc 6.11 ab 5.89b
25 543 a 1.126 b 572ab 528D 6.39 cd 5.33 be 5.50b
45 441 be 1,298 a 5.67ab  422¢ 6.17 ¢ 4.89¢ 6.06 ab
% CV 14.2 9.3 17.5 18.0 9.6 18.4 11.5
Experiment 13
0 397 ¢ S2le 5.89ab  6.06ab 7.11a 6.28 a 6.44 a
5 450 abc 645d 6.33 a 6.50 a 722 a 6.00 a 6.17 abc
10 443 be 739d 578ab  5.83 bc 7.17 a 578 a S44c¢
15 507 a 843 ¢ 5.8%ab  6.06ab 7.28 a 6.17 a 5.67 be
25 503 ab 975b 5.17b 5.78 be 7.00 a 572a 5.94 abc
45 439 ¢ 1,207 a 550ab  5.28¢ 7.00 a 5.67a 6.28 ab
% CV 10.5 10.0 15.6 11.2 6.3 13.5 12.2

1/ figures with a common letter were not different by DMRT g5 2/: K, O kg KoO/rai: K. 6.0 kg K>O/rai: K5, 15.6 and
24.0 kg K,Ofrai in the case of Experiments 3 and 4, respectively; F, foliar application of 1.5% KClI solution on the
third day after 50% flowering stage. 3/: except those for Experiments | and 2 which were g/5 pots and g/3 pots.
respectively. #: the rates of fertilizer were in g/pot.
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Refer to Figure 1 for captions.
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