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Effects of 23-years Successive Application of N, P, K and
Organic Matter on Rice Yield and Quality
Jong Hoon Lee* and Yun Jin Qh**

ABSTRACT : This experiment was conducted to investigate the effects of 23 vears(1968-1990) successive
application of N, P, K on the rice yield and grain quality. Grain yield was significantly increased in the plots
of N, P, K and NPK+Compost (straw) application while it was remarkably decreased in the plots of -N, -P
and non-fertilized. The difference of grain yield was mainly depending on the number of panicles and grains
per panicle. In the plots of NPK+organic matter application, the rice of notched belly rice, chalkiness and
protein content were higher, and the translucency, Mg/K, Mg/K - N and the ratio of Mg/K, N to amylose
content were lower than other plots, and the contrary results were obtained in the -N, -K and non-fertilized
plots.
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Table 1. Factors related to rice grain and eating quality®

1. Variety

2. Place of Production(Location, Soil, Water)

3. Weather Condition{Temperature, Sunshine, Rainfall) Productive

4. Cultural Practice(Fertilizer, Chemicals) farm-house

5. Harvest

6. Drying, Refining

7. Storage Storage

8. Milling. Processing :! Selling

9. Cooking (Washing, Soaking} Home, Dine out
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Table 2. Amount of N, P and K with lime and organic matters applied in each year during 1968-1990

experimental period

(kg/10a)
Fertilization N P,0; K0 Compost Rice Lime
straw
Non-fertilized - - - - - -
-N(P, K} - 6 6 - - -
-P(N, K} 10 - 6 - - -
-K(N. P} 10 6 - - - -
N, P, K 10 6 6 - - -
N, P, K—-Compost 10 6 6 1, 000 - -
I\ P, K—Straw 10 6 6 - 750 -
N.P.K-Lime 10 6 6 - - 360
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Fig. 1. Brown rice yield under the different fertilia-
tion conditions
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Table 3. Yield and vield components under the different fertilization conditions

Heading No. of No. of Filled Ratio of Ratio of  Grain yield
Treatment date panicle spikelets grain hulled milled Paddy Brown Index
“hill /panicle ratio(%) rice(%) rice(%) rice rice
(kg/10a)

Non fertilized Aug. 22 175 73.5 87.1 82.3 85.1 182 149 33
P, K Aug. 22 19.0 77.0 90.1 82.5 88.6 302 249 59
N, K Aug. 22 245 86.5 37.4 83.6 89.4 395 330 74
N, P Aug. 17 29.0 83.0 82.1 82.8 33.3 456 378 85
N, P, K Aug. IT 325 87.5 78.3 83.1 88.0 537 446 100

N,P,K+Compost Aug. 19 33.5 101.5 74.1 82.3 87.2 578 476 107

N, P, K+Straw Aug. 20 37.0 104.5 72.9 80.8 86.6 569 460 103

N, P, K-+ Lime Aug. 17 27.5 92.5 83.9 82.7 88.7 477 395 89
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Table 4. Head rice ratio and appearence characteristics of brown and milled rice grain under the different

fertilization conditions

Brown rice (%)

Milled rice{%)

Treatment Head Green Milky Head Notched~ Chalki Trans-

rice rice white rice belly rice -ness lucency
Non fertilized 99.9 0 0.1 82.1 9.8 8.1 55.2
P, K 99.8 0 0.2 72.8 12.5 14.7 42.8
N, K 99.9 0 0.1 74.8 7.4 17.8 51.7
N, P 99.8 0 0.2 56.7 16.7 26.6 37.2
N, P, K 99.7 0 0.3 48.9 19.0 32.1 36.7
N, P. K+=Compost 99.7 0 0.3 47.5 16.3 36.2 24.8
N. P, K=Straw 99.7 0 0.3 48.7 16.6 34.7 25.3
N.P.K—Lime 99.8 0 0.2 65.7 15.0 19.3 38.3
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Table 5. Characteristics of physico-chemical and cooking quality of rice grain under the different fertilization

conditions
Amylose Protein Mineral content
Treatment content content Mg/K Mg/K * N
Mg K N
(%) (%) (mg/100g) (%)

Non fertilized 20.4 72. 119 270 1.21 1.42 117
P, K 19.1 7.6 118 265 1.28 1.44 113
N, K 20.4 7.4 105 238 1.24 1.41 114
N, P 19.5 7.5 114 256 1.26 1.43 113
N, P, K 20.0 7.4 111 261 1.24 1.37 110

N, P, K+ Compost 20.0 8.0 111 263 1.34 1.35 101

N, P, K+Straw 19.6 8.5 111 266 1.43 1.34 94

N, P,K+Line 19.1 7.1 115 266 1.19 1.38 116

Gel Cooking characters

Treatment Mg/K- N - consis ADV Water lodine Ex. solid

Aml -tency -7 absorved test matter
(mm) (%) (640mm) (%)

Non fertilized 5.74 69 6.0 256 0.159 4.7
P, K 5.92 70 5.5 255 0.104 3.0
N, K 5.57 77 5.8 251 0.092 2.7
N, P 5.79 68 5.2 258 0.092 2.8
N, P, K 5.50 69 5.1 257 0.119 3.4

N, P, K+Compost 5.05 72 5.1 264 0.119 3.7

N, P, K+Straw 4.80 69 5.2 250 0.089 2.6

N, P,K+Lime 6.04 69 5.1 256 0.089 2.9
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