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of Rice Grain and Rice Quality
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Summary

To investigate the influences of morphological features and the chemical compound of
rice grain on the crack of rice kernels, rice was cultivated under the different method of
fertilizer application and was harvested at optimal and late stage to the crack features
of kernels of cracked and healthy grains. The results are summarized as follows ;

The occurrence of cracked kernel was more severe in “Samgang-byeo” than in “Nag-
dong-byeo” and the rice harvested at the late stage was more cracked kernel than that
of optimal harvest. The application of silicate fertilizer in addtion to the N.P.K. fertili
-zer resulted in the decrease of cracked kernels.

The grain weight, the grain volume (length X width X thickness) , grain length  and
grain length/grain width ete. of the cracked kernels were larger than those of the heal
-thy grains. The long “Samgang-byeo ”, having the long grain Shape, which has larger ra
-tio of grain length/grain width than that of “Nagdong-byeo” , shows higher rate of crack
-ed kernels,

The grain of “Samgang-byeo” which is easily cracked relatively it contains lower sili-
ca and higher phosphorus while “Nagdong-byeo” shows the opposite results. The ratio
of silica/phosphorus in the grain was low in “Samgang-byec” but it was high in  “Nag
-dong-byeo ™.

The ratio of silica/phosphorus in rice grain was increased by the application of sili-
cate fertilizer in addition with N,P.K. fertilizers.
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Table 1. Moisture content of rice kernels before and after drying in different application

method of fertilizer.

45 days after heading 60 days after heading

Appli. Nagdong-byeo Samgang-byeo Naglong-byeo Samgang-byeo

nethod of Before After Before Afer Before After Before Afer
drying drying  {A-B) drying drying (A-B) drying drying (A-B) drying drying (A-B)

@A) (B A @B A @B @ ®
No fertilizer 6 15 121 28 17 W1 177 1.6 61 1a6 1.4 42
No nitrogen A5 129 16 Bz 129 103 168 113 65 160 L3 47
No phosphete 2.9 128 131 235 126 109 163 1.2 51 157 112 45
No potassium M2 127 1Ly 2222 26 36 15 1L4 41 13 111 42
NPK Ho 124 126 Bs w7 Wi 150 1L4 6 156 111 45
NFK + Silicate H3 1’7 16 2’5 127 96 159 1.4 45 155 1L3 {12
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Fig. 1. Distribution in fregueney of normal and cracked kernels and percentage of cracked kernels

as affected by the different application of fertilizers.
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content in rice kernel before and after drying.
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Table 2. Kernels shape affected by application method of fertilizer for different cultivars.

1,000 Kernels Wt. (g)  Length {m)  Width (s}  Thickness (m) Length/width Lengthswidth x Thick.
Treat. —

A B A B A B A B A B A B
Nagdong-byeo

No fert. 20 WA A% S0 2% 2% 210 212 L6 L7 W 3D
N ogen 29 B8 4% SB 2% 2% 2B 25 16 L7 A AW
Eh‘:,smm w0 W2 4N 4% 29 29 213 24 1M 18 N5 ;A
No
s 0 20 4% 4% 20 29 209 211 L6 167 N4 013
N.P. K. 8 W2 4® 4% 29 2% 212 21 L6 168 30 N8l
NPEH me me uw osmo2w o2mo2n 22 e L Xz B
Average 2.9 2.4 49% 497 293 29 211 213 169 169 070 3. 9%
7 Samgang-byeo
No fert. 81 16 538 55 25 25 LS 19 214 22 BN 712
§§'mgen B2 188 532 551 25 25 1% 1% 212 217 B¥ B
S;WE 193 A0 546 550 250 25 L% 19 28 217 %K %7
No 82 K1 52 543 24 252 189 19 215 215 MR %4l
Potass
NP K. 87 194 53 5S4 25 25 1% L0l 213 6 %2 %4
MPEE w4 w5 sa 56 23 28 L@ L% 216 215 BB 20
Average B7 193 53 546 2% 28 LR L® L5 207 K& 67

AiNorral kernel,

B;Cracked kernel
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‘Table 3.

of fertilizer.

Amylose and protein contest in rice kernels affected by the application method

Amylose {%)

Protein {%)

Treat. Nagdong-byeo Samgang-byeo Nagdong-byeo Samgang-byeo
A B A B A B A B
No. fertilizer 15.4 4.7 14.4 16.5 8.51 8.48 8.13 7.63
Ne nitrogen 16,3 17.4 15.4 17.2 7.02 8.82 7.49 7.9
No phosphate 17.6 16.9 16.3 5.6 8.07 7.7 8.67 7.90
Ne photassium 15,9 17.2 15.6 16.5 8.21 8.66 8.62 8.47
N. P K, 15.7 15.5 16.2 17.0 8.60 8. % 8.7 TH
N.P.K. +Silicate 15.4 4.4 15.7 15.2 7.92 8.2 8.77 (8]
Average 16,1 16.0 15.6 16.3 8.06 8.47 8.41 7.86
A;Normal kernels B;Cracked kernels
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Tabhle 4. Analytical data on the content of minerals in the grains of rice grown
under the different fertilization conditions.
Nagdong-byeo Samgang-byeo
Nurients - NPKT —
-NPK —N —-P -K NPK Si0, —-NPK -N —-P —-K NPK Sio,
T-N A’ 1.4 LB 1.3 1.3¥% L4 1B 1Y LB 146 L4 147 L4
B* 1.43 1.4 1.3 L4 LN 1.3 1.8 1.3 138 L4 1.43 1,3
P.0, A 0.68 0.72 0.66 0.67 0.69 0. 67 0.7 0.7 076 073 0.H4 6.73
B 0,71 0.71 0.65 0.66 0.64 0.64 0.73 0.74 0.69 0.67 0.72 6,70
K.0 A 0.8 025 0.23 0,21 0.2 0.22 0.25 029 0.4 023 0.2 0.4
B 0085 027 0,20 021 0.23 0.22 0.23 0.2 021 0.21 0.2 0.3
MgQ A 0.09 0.08 0.07 0.09 0.09 0.08 008 011 010 010 0.08 0. 10
B 0.0 0.08 0.08 0.08 0.06 0.08 0,09 0.10 0.09 0.9 0,10 0. 09
Cal A 0.02 001 00 0.2 0.02 0.02 0.62 0,02 0.02 0,02 0,02 0.02
B 0.02 0,01 0.0 0.02 0.02 0,02 0.0z 0.02 0.02 0.2 0.02 0.0z
5i0, A 0Z5 0.18 0,19 0.12 0.13 0.15 G.08 0013 0.12 007 012 0. 19
B 0.22 0.9 023 0,12 0.2 0. 10 6,07 010 015 011 011 0.13
K O/T-N A 0,20 o021 0.17 015 0.17 0.17 0.18 0.23 0-16 0.16 0.15 0.16
B 0.18 0.18 0.15 0.14 0.15 t. 16 0.18 0.2 0.16 0.15 0.19 0.17
Si0J/P,0, A 0.3 0.2 0.29 0.8 019 0.2 0.10 017 0,16 0.10 0.6 0. 26
B 031 0.2 035 0.18 0.3 0. 16 0.10 0.4 0.2 0.16 015 0.19
1) — : no forbilization

2) A :Normal kernels B : Cracked kernels
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