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Selection of Suitable Varieties for Organic Rice Farming in the Central Plain Area of

Korea
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ABSTRACT The rice variety Chucheongbyeo is mostly cultivated for organic farming in the central region of Korea. This
variety is more delicate than the recently developed varieties in rice yield, quality, and pest resistance, and is therefore, not suitable
for organic farming. This study was conducted to select suitable varieties for organic rice farming in the central plain area of Korea.
We tested 15 different varieties in the organic paddy field of Cheongju city from 2011 to 2013. As the experimental field had good
fertility because it had been organically managed for many years, culm length and number of panicles developed better than the
varietal characteristics. Daebo, Chinnong and Hyeonpum had slightly lower ripened grain ratio than Chucheongbyeo. The milled
rice yield of Samkwang, Sukwang, Haiami, Cheonghaejinmi and Daebo increased by 9-18% compared to that of Chucheongbyeo.
The protein content was under 7% for Cheongnam, Sukwang, Daebo, Samkwang, Hyeonpum, Chinnong, Chilbo, Hopyung,
Hwangkeumnuri, Suryeojinmi and Jinsumi and under 6% for Sukwang and Samkwang. The whiteness was over 40 in Sukwang,
Daebo, Samkwang and Jinsumi. The palatability grade and head rice ratio were good in Daebo, Sukwang, Samkwang and Jinsumi.
Therefore, this study recommended Samkwang, Daebo, and Jinsumi as the optimal varieties for organic rice farming in the central
plain area of Korea. These varieties could replace Chucheongbyeo, which is inferior to the recently developed varieties in terms

of disease and pest resistance and yielding performance.

Keywords : central plain area, organic farming, rice, suitable variety
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Table 1. Chemical properties of the soil before the experiment.

i Exch. cation
pH oM. EC TN Al
P:Os K Ca Mg
1:5 gkg' dSm'  mg kg’ cmol, kg

5.9 298 0271 3,254 232 026 5.62 0.83
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Table 2. Comparisons of growth, yield components, and yield of 15 varieties of organically farmed rice.

Culm length Panicle length

No. of

No. of Ripened grain1,000 grain  Yield

Variety Heading date (cm) (cm) panicles/hill spikelets/panicle ratio (%) weight (g) (kg/10 a)
Haiami Aug. 11 89l 22°f 155 118 90.9° 21.78 670%™
Cheongnam Aug. 8 83° 243%b¢ 14% 113¢ 91.3% 21.5" 591°
Sukwang Aug. 9 95° 25° 14°% 116% 92.5° 2249 673"
Daebo Aug. 10 738 247e 155 108° 87.0° 22.8° 648
Samkwang Aug. 13 88 200t 14 128® 91.5" 21.0/ 703
Migwang Aug. 12 86% 20g 16° 91" 92.6 19.9™ 603°
Cheonghaejinmi ~ Aug. 15 95° 240ed 13¢ 131° 89.7% 23.1° 657%
Hyeonpum Aug. 19 80" 23¢de 15% 105" 86.9" 24.1° 615"
Chinnong Aug. 17 83° 2304 14°% 126° 89.1° 22.0° 628°
Chilbo Aug. 11 83° 21" 16° 988 94.3° 21.9F 629°
Hopyung Aug. 20 86% 21% 15% 968 90.5°¢ 21.68 633°
Hwangkeumnuri ~ Aug. 18 84° 23¢de 14% 119 91.8" 21.31 592°
Suryeojinmi Aug. 9 85% 25%® 15% 121° 91.1°¢ 20.5' 573¢
Jinsumi Aug. 14 95° 2%t 14 112° 90.9% 22.0° 637°
Chucheong Aug. 16 100° 208 15 86' 94.9° 20.9" 592°

Y Different lower-case letters in the same column are significantly different (by ANOVA and Duncan’s test, p<0.05)
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Table 3. Degree of disease occurrence and pests in 15 varieties of organically farmed rice.

Striped rice borer (0-9)

Ist generation 2nd generation (0-9)

Variety

Sheath blight

Blast disease Bakanae disease Lodging in the field
(0-9) (0-9) (1-9)

Haiami 0 0
Cheongnam
Sukwang

Daebo
Samkwang
Migwang
Cheonghaejinmi
Hyeonpum
Chinnong
Chilbo

Hopyung
Hwangkeumnuri
Suryeojinmi

Jinsumi
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Table 4. Comparison of rice quality properties of 15 varieties of organically farmed rice.

Variety Protein Amylose Whiteness Hegd rice Brol.<en rice Cha}ky rice Dame.lged rice
(%) (%) ratio (%) ratio (%) ratio (%) ratio (%)
Haiami 7.45£0.03°7?  15.28+0.26"  38.04+0.19%  85.03+0.29° 6.30+0.03" 2.87+0.32¢  5.80+0.53"
Cheongnam 6.65+0.04°  15.68£0.128 3321027  90.37+0.32° 4.73+0.29¢ 3.17+0.25¢  1.73x0.17°
Sukwang 5.7240.03%  17.01£0.10°  40.42+0.12°  93.47+0.90®°  4.63+0.64¢ 0.93+0.12"  0.97+0.32°
Daebo 6.27+0.05"  16.11£0.06"  43.04+£0.16°  93.93+0.15®  3.10£0.06"  2.20£0.12%  0.76+0.15%
Samkwang 5.97+0.06’ 15.66+0.068  46.57£0.29°  94.80+0.20  3.43+0.35" 1.10£0.06"  0.67+0.15%
Migwang 8.37+0.03"  14.82+0.12"  27.87+0.13'  80.40+0.75° 8.50£1.00°  10.43+0.32°  0.66+0.06™
Cheonghaejinmi ~ 7.2120.04° 16.10+£0.037  36.28+0.17"  82.43+£5.37*  11.57+3.44° 533+1.59°  0.67+0.45%
Hyeonpum 6.86£0.019  17.95+0.12°  37.86+0.22%8  92.17+2.10°  4.53+1.66° 2.40+0.44%  0.90+0.17%
Chinnong 6.58£0.04°"  16.36+0.06°  34.42+0.29'  79.83+0.31° 7.3040.44°  12.50+0.50*°  0.36+0.12¢
Chilbo 6.62+0.04°  15.27£0.21"  38.91£0.06°  93.93+0.15®  3.03+0.06" 2.20+0.12%  0.83+0.15%
Hopyung 6.50+0.02"  18.31+£0.12*  38.61£0.17°  83.50+0.42°  13.40+0.31° 1.20+0.10°  1.90+0.10°
Hwangkeumnuri ~ 6.08+£0.02"  16.80£0.10°  32.23+0.16"  83.47+0.42°  13.33+0.31° 1.20£0.10°  2.00+0.10°
Suryeojinmi 6.22+0.03"  15.80+0.26%  34.24+0.10'  80.27+0.81° 8.00+1.07°  11.13+£0.40®  0.60+0.10%
Jinsumi 6.42+0.065  17.00+£0.10°  40.08+0.219  95.53+0.72° 3.1740.81" 0.93x0.12"  0.37+0.10°
Chucheong 7.50+£0.08°  16.59+0.03%  38.14+0.13%8  89.53+0.49° 7.7740.26%  2.27+021%°  0.43+0.15°

D Each value is mean + standard deviation (n=3).

? Different lower-case letters in the same column are significantly different (by ANOVA and Duncan’s test, p<0.05)
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Variety

Viscosity (RVU)

Pasting temp.

Peak Trough Breakdown Final Setback (9]
Haiami 273+3.85%8D? 155+1.36% 118+2.50°" 267+1.84 -5.142.08° 80.4+0.47%
Cheongnam 307+5.29"¢ 164+8.11% 143+3.72" 281+6.41% -25.6+4.26¢ 79.5+4.50"
Sukwang 302+2.89"° 163+6.13% 139+7.60% 279+6.50>¢ -22.7+7.90¢ 72.442.26%
Daebo 295+4.58"" 166+9.35" 130+7.26% 275+4.93 -20.0+9.44¢ 72.3£0.91%
Samkwang 354+1.5° 199+5.02° 154+6.51° 316+5.71° -37.8+7.18° 71.7+0.42%
Migwang 315+8.05" 190+3.00? 125+7.52¢F 314+7.00° -0.7+8.50° 84.6+1.76"
Cheonghaejinmi 276+6.82°¢ 164+3.53% 113+4.00'8" 275+5.09% -1.6+£1.99° 82.5+0.48%
Hyeonpum 253+8.15¢8 194+6.50° 58+4.19' 323+6.94° 70.4+2.79* 74.1£1.78%
Chinnong 266+5.50°" 160+3.58% 106+2.158" 280+4.66™¢ 14.3+1.31° 83.7+0.40%
Chilbo 318+5.15%® 174+8.22° 144+3.50" 288+9.35° -29.4+4 429 75.746.78%
Hopyung 255+6.66" 156+8.45% 99+8.36" 276+7.00>¢ 20.8+3.10° 84.3+1.22°
Hwangkeumnuri 260+7.15" 153+4.77% 106+3.88%" 275+3.91" 14.9+3.60° 81.8+1.08%
Suryeojinmi 319+2.26™ 148+2.14¢ 171+£1.56" 261+1.48% -57.7+2.30" 80.7+1.56™
Jinsumi 249+6.62¢ 135+8.05¢ 114+3.10"% 247+9.89° 2.6+1.27° 70.9+1.78°
Chucheong 256+3.17' 152+2.45% 104+3.718 268+3.05% 12.2+4.26° 84.7+0.37

Y Each value is mean % standard deviation (n=3).
? Different lower-case letters in the same column are significantly different (by ANOVA and Duncan’s test, p<0.05)

Table 6. Rice cooking quality of 15 varieties of organically farmed rice.

Variety Appearance Hardness Stickiness Balance Palatability
Haiami 5.84+0.24€"? 8.120.3™ 6.2+0.5"¢ 5.7+0.1¢" 61.3£0.6"
Cheongnam 5.7+0.6"¢ 8.1+0.1% 5.7+1.3%% 5.7+0.7°" 58.7+1.5¢
Sukwang 6.5+0.2% 7.8+0.2" 7.0£0.9 6.7+0.3° 67.3+0.6°
Daebo 5.84+0.8°¢ 7.6+0.4° 6.8+1.1%° 6.6£0.5® 72.342.5°
Samkwang 5.9+0.4>" 8.1+0.2" 7.1£0.6" 6.1+£0.4*4 66.0+2.0™
Migwang 5.4+0.4" 8.8+0.7° 5.0+0.8° 5.0+0.6 53.0+1.0¢
Cheonghaejinmi 6.240.9%° 7.7+0.4" 6.8+1.0™ 6.4+0.9" 57.0+3.5"
Hyeonpum 5.240.4¢ 8.0£0.2% 5.7+0.1% 5.3+0.3° 59.3+2.1%f
Chinnong 5.6+0.4°" 7.9+0.5" 6.4+0.1*¢ 5.9+0.3° 60.3+2.1%F
Chilbo 6.3+0.3"¢ 7.6+0.6™ 6.7+0.4"* 6.4+0.3"* 63.0+2.6%
Hopyung 6.6£0.7" 7.740.5" 6.4+0.5" 6.2+0.9" 58.0+1.0¢f
Hwangkeumnuri 5.7+0.6"¢ 7.8+1.0% 7.2+0.7° 6.0+£0.8"* 58.0+2.6
Suryeojinmi 5.4+0.5% 8.1+0.5" 6.0£0.4>¢ 5.4+0.2%" 52.3+3.2¢
Jinsumi 6.8+0.4° 7.6+0.2° 7.0£0.7° 6.5+0.8 65.7+1.5*
Chucheong 5.4+0.5" 8.2+0.2° 6.3£0.9*¢ 5.6+0.5%F 58.7+0.6

Y Each value is mean + standard deviation (n=3).
? Different lower-case letters in the same column are significantly different (by ANOVA and Duncan’s test, p<0.05)
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