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Growth, Yield and Grain Quality of Rice Affected by Application of Crab Shell,
Sericite Ore, and Charcoal Powders ,
Suk Soon Lee, Mun Joung Lee, Bok Jin Kim, and Seung Beom Hongl) (School of Biological Resources, College of

Natural Resources, Yeungnam University, Kyongsan 712-749, Korea, "Dept. of Oriental Medicine Resources, Asia
University, Kyongsan, 712-220)

ABSTRACT: An experiment was conducted to know the effects of crab shell, sericite ore, and charcoal
powders on the growth, yield, and grain quality of rice. After application of 110-40-57 kg/ha of
N-P:0s-K;0, 3,000 kg/ha of crab shell and charcoal powders and 5,000 kg/ha of sericite ore powder were
applied and incorporated into soil before transplanting of rice seedlings. The number of tillers and panicles,
leaf area index at heading stage, N concentration of plants, and protein content and chalkiness of rice grains
were increased with the application of crab shell powder, while the percentage of ripened grains and head
rice and Toyo taste value were decreased. The yield of milled rice and other grain appearance and chemical
and physical properties of rice grains were not affected by the application of crab shell powder. The sericite
ore and charcoal powders increased protein content, decreased Toyo taste value, but did not affect on the
growth, yield and yield components and other grain qualities.

Key Words: crab shell, sericite ore, charcoal, rice, yield, grain appearance, Toyo taste value, alkali digestive
value, amylogram
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Table 1. Chemical properties of soil before experiment
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Table 2. Chemical properties of crab shell, sericite ore and charcoal powders

Material pH EC oM Moisture content T-N P05 KO CaO MgO Si0,
(1:5)  (dS/m) (g/kg) % : {mg/kg)

Crab shell 8.7 10.8 55 54 6.5 3.7 0.2 17.8 1.3 347

Sericite ore 8.0 04 10 0.1 0.1 0.1 0.1 111 5.8 805

Charcoal 10.0 6.7 trace 10.1 0.4 02 1.7 3.9 0.4 1333
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Fig. 1. Changes in plant height by application of crab
shell, sericite ore and charcoal powders.
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Fig. 2. Changes in the number of tillers by application of
crab shell, sericite ore, and charcoal powders.

Table 3. Growth and yield components of rice by application of crab shell, sericite ore and charcoal powders

. LAI at Culm Panicle . . Ripened 1,000- Yield in
Heading . Panicles/ Spikelets/ . . . .
Treatment date heading  length length hill anicle grains grain Wt. - milled rice

stage (cm) (cm) P (%) ) (kg/10a)

Control 11 Aug. 42 b 676 ns 202ns 159 b’ 773 a 780 a 19.8 ns 486 ns
Crab shell 12 Aug. 54 a 68.3 19.7 19.2 a 812 a 716 b 19.3 506
Sericite ore 11 Aug. 4.7 ab 65.4 19.2 151 b 753 a 79.7 a 21.1 469
Charcoal 11 Aug. 37D 63.8 20.0 158 b 638 b 78.0 a 209 439

YMeans within a column followed by the same letter are not significantly different at the 5% level by Duncan's New

Multiple Range Test (DNMRT).
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Table 4. Grade of milled rice affected by application of crab shell, sericite ore and charcoal powders

Head rice Incomplete rice (%)
Treatment o
(%) Chalkiness Broken Damaged Cracked
Control 88.9 a" 26 b 30 b 54 ns 02 ns
Crab shell 848 b 45 a 3.6 ab 6.9 0.3
Sericite ore 87.8 a 25 b 3.5 ab 5.5 04
Charcoal 87.8 a 22b 37 a 5.9 04

YMeans within a column followed by the same letter are not significantly different at the 5% level by DNMRT.

Table 5. Toyo taste value, amylose and protein contents, Mg/ K ratio and alkali digestive value of rice grains affected
by application of crab shell, sericite ore and charcoal powders

Treatment TO‘YIEILEZSQ An(%ose Pr((;gm I\fagtff ADV?
Control 75.0 a” 19.3 ns 74 ¢ 0.7 ns 6.1 ns
Crab shell 654 ¢ 189 87 a 0.7 6.1
Sericite ore 723 ab 19.3 79 b 0.7 6.1
Charcoal 702 b 19.2 78 b 0.7 6.1

UMeans within a column followed by the same letter are not significantly different at the 5% level by DNMRT.

YAD.V. : Alkali digestive value.
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Table 6. Amylogram characteristics of rice affected by application of crab shell, sericite ore, and charcoal powders

Treat,meant GTY(C) PVP»®RVU) HVY®RVU) CVY RVU) BD” (RVU) SB? (RVU)
Control 711 b 226 ns 99 ns 178 ns 127 ns -48.8 ns
Crab shell 716 a 222 101 177 121 -45.2
Sericite ore 71.2 ab 227 103 181 124 -46.1
Charcoal 714 ab 227 102 180 125 -46.6
UG.T.: Gelatinization temperature PP.V.: Peak viscosity PH.V.: Hot viscosity
YC.V.: Cool viscosity ”B.D.: Beak down 9SB.: Set Beak

7Means within a column followed by the same letter are not significantly different at the 5% level by DNMRT.

Table 7. Inorganic content of whole plant at harvest time by application of crab shell, sericite ore and charcoal powders

Inorganic

Days after transplanting

Material
component 20 40 60 80 100 128
Control 3.33 ns 224 b 1.70 ab 1.38 ns 093 b 0.93 ab
N Crab shell 3.45 249 a 1.86 a 1.32 134 a 1.04 a
(%) Sericite ore 3.52 2.30 ab 1.69 ab 1.14 1.00 b 0.90 ab
Charcoal 3.55 214 b 152 b 1.29 090 b 083 b
Control 294 ¢ 2.78 ab 243 b 193 b 1.52 ns 0.97 ns
K Crab shell 271 d 268 b 259 a 201 a 1.49 1.06
(%) Sericite ore 3.00 b 2.74 ab 243 b 191 b 1.52 1.20
Charcoal 3.08 a 293 a 234 b 1.98 a 1.54 1.14
Control 0.56 ab 047 b 0.44 ns 043 ns 031 b 023 b
Ca Crab shell 0.63 a 053 a 0.48 0.43 0.35 a 031 a
(%) Sericite ore 048 b 053 a 0.43 0.39 0.33 ab 032 a
Charcoal 047 b 0.46 b 0.47 045 031 b 0.28 a
Control 039 b 0.42 ns 035 b 0.33 ns 026 b 0.24 ns
Mg Crab shell 047 a 0.39 038 a 0.33 0.30 a 0.26
(%) Sericite ore 039 b 0.44 034 b 0.31 0.27 ab 0.26
Charcoal 040 b 0.39 034 b 0.31 026 b 0.24

UMeans within a column followed by the same letter are not significantly different at the 5% level by DNMRT
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