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Comparison of Yield Performance and Grain Properties of
North Korean Rices between Alpine and Lowland Area
in Southern Part of Korea

Young Doo Kim, Tae Hwan Noh, Jae Kil Lee, Bo Gab Yang
and Seon Yong Lee*

ABSTRACT : This experiment was carried out to obtain the basic informations on yield per-
formance and physicochemical quality properties of North Korean rices at southern high altitude
area, Unbong and southeren plain area, Iksan.

North Korean cultivars showed significant difference in number of spikelets per panicle, per-
centage of ripened grain and yield between two locations, but not significant in number of pan-
icle per hill and 1000-grain weight. The highest contribution to grain yield was the percentage of
ripened grain and 1000-grain weight at Iksan and Unbong, respectively.

The protein, amylose content, alkali digestion value and Mg /K ratio showed larger variation
in varieties than that in the locations cultivated. Mg and K revealed highly significant variations
in locations, varieties and variety xlocation (VX L) interaction,

The amylogram characteristics such as initial pasting temperature, peak, breakdown, setback
and consistency viscosities showed highly significant variation in locations, varieties and VXL
interaction. The physical characteristics of cooked rice such as adhesiveness, gumniness and
chewiness also showed highly significant variations in locations, varieties and VXL interaction,

Key words : Rice, North Korean varieties, Grain yield, Locational difference, Physicochemical
properties, Grain quality.
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Table 1. Mean and variation of yield components and yield of North Korean varieties at two
different locations

Varieties No.of panicle No.of grains 1,000 grains Ripened grain  Milled rice yield
per hill per panicle weight(g) ratio(%) (ton /ha)
................................................ Iksan
Odaebyeo 13 75 24.7 89 4.50
Pyeongyang 6 17 76 24.8 86 4.86
Pyeongyang 15 17 89 23.0 86 3.86
Yeomju 1 15 81 22.5 88 4.52
Yeomju 14 16 87 23.4 95 4.45
Pyeongbuk 3 15 78 24.9 94 4,51
Sunbong 9 14 37 22.7 94 1.82
Sijung 10 22 56 21.1 73 4.20
Hamnam 15 14 78 21.5 89 3.77
Aeguk 72 17 74 22.0 90 4.40
Mean 16 73 23.1 95 4.09
Unbong
Odaebyeo 18 65 23.9 82 5.89
Pyeongyang 6 17 74 23.9 80 5.97
Pyeongyang 15 19 67 21.9 71 5.68
Yeomju 1 15 79 22.7 88 5.52
Yeomju 14 19 64 22.5 83 5.33
Pyeongbuk 3 16 63 24.3 83 6.05
Sunbong 9 13 57 21.0 88 2.90
Sijung 10 20 71 20.2 88 4.78
Hamnam 15 17 70 19.8 92 4.78
Aeguk 72 19 75 20.7 90 5.63
Mean 17 69 22.1 85 5.17
Location(L) NS 1.1* NS 1.4* 20.9*
Variety(V) 1.6* 2.5™ 1.6* 3.1 46,7
LxV NS 3.5™ 2.2% 45" 66.1**

* and ** indicate significant at 0.05 and 0.01 levels, respectively
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Fig. 1. Path coefficients of yield components to grain yield in North Korean rices grown
at two different locations. ( ) : Degree of contribution (%)

Table 2. Mean and variation of chemical properties of rice grain in North Korean rices grown at
two different locations

o Protein Amylose 'Alka.h Mg K Mg /K
Varieties (%) (%) digestion (ppm) (ppm) (mEq)
value(1~7)

Odaebyeo 7.2 18.3 6.0 771 1773 1.40
Pyeongyang 6 7.4 16.3 6.0 795 2082 1.23
Pyeongyang 15 7.8 16.3 6.5 697 1713 1.31
Yeomju 1 7.2 16.8 6.0 694 1975 1.13
Yeomju 14 7.2 15.9 5.0 804 1845 1.40
Pyeongbuk 3 7.3 15.0 5.0 775 1770 1.41
Sunbong 9 7.4 18.0 6.5 763 2185 1.18
Sijung 10 7.3 17.2 6.0 812 1762 1.48
Hamnam 15 7.4 19.4 6.5 814 1927 1.36
Aeguk 72 7.4 17.4 6.0 800 1660 1.55
Mean 7.4 17.2 6.0 772 1859 1.34
................................................... Unbong -+
Odaebyeo 7.2 16.7 5.5 855 2090 1.32
Pyeongyang 6 7.3 18.1 6.0 762 1972 1.24
Pyeongyang 15 7.4 17.3 6.0 715 1782 1.43
Yeomju 1 7.5 15.6 5.5 749 2074 1.16




Table 2. Continued

Alkali

Varieties Protein Amylose digestion Me K Mg /K
(%) (%) (ppm) {ppm) (mEq)
value(1~7)
Yeomju 14 7.6 14.6 6.0 344 2183 1.24
Pyeongbuk 3 7.5 16.9 5.0 802 1954 1.32
Sunbong 9 7.2 19.1 55 792 2113 1.21
Sijung 10 7.4 17.2 6.0 825 1937 1.37
Hamnam 15 7.2 16.1 6.0 867 2086 1.34
Aeguk 72 7.2 14.6 5.5 913 2133 1.53
Mean 7.3 16.6 5.5 820 2039 1.32
L NS NS NS 46.9* 173.2* NS
Vv NS 2.3 0.33 150.6* 269.6* 0.19*
LxV NS 3.3 0.45 220.1* 109.9* NS
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Table 3. Amylogram characteristics of North Korean rices grown at two different locations

o Initial pasting Viscosity (BU) Break Set Consis-

Varieties temp. (C) Max. Min. Final down(BU)  back(BU) tency(BU)
I
Odaebyeo 66.0 620 520 860 100 240 340
Pyeongyang 6 67.5 420 360 680 60 260 320
Pyeongyang 15 64.5 450 380 740 70 290 360
Yeomju 1 67.5 540 500 880 40 340 380
Yoemju 14 69.0 560 460 840 100 280 380
Pyeongbuk 3 69.0 440 380 750 60 310 370
Sunbong 9 69.0 520 440 820 30 300 380
Sijung 10 67.5 620 520 880 100 260 360
Hamnam 15 66.0 640 520 880 120 240 360
Aeguk 72 64.5 560 460 840 100 280 380
Mean 67.0 537 454 817 83 280 363
csereeenees Unbong

Odaebyeo 63.0 400 330 620 70 220 290
Pyeongyang6 61.5 370 240 600 130 230 260
Pyeongyang15 63.0 420 340 700 80 280 360
Yeomju 1 64.5 430 350 720 80 290 370
Yeomju 14 64.5 390 320 640 70 250 320
Pyeongbuk 3 64.5 420 340 680 80 260 340
Sunbong 9 66.0 480 340 720 140 240 380
Sijung 10 64.5 460 400 700 60 240 340
Hamnam 15 63.0 420 310 640 10 220 330
Aeguk 72 63.0 450 320 640 130 190 320
Mean 63.8 424 329 666 95 242 331
L 1.7* 83.6* 57.0 77.8% 11.7* 25.2* 21.2*
Vv 2.5 130.2* 88.7* 121.1* 16.5% 56.4* 47.6*
LxV 5.3* 187.0* 127.4* 174.0* 22.1* 81.1* 68.3*

Table 4. Texture profile of cooked North Korean rices grown at two different locations

L. Hard- Adhesive- Cohesive- Springi- Gumni- Chewi-
Varieties
ness ness ness ness ness ness
veeveneees Tksan
Odaebyeo 16.2 —2.59 0.37 0.89 5.95 5.30
Pyeongyang 6 8.6 —0.38 0.29 0.51 2.52 1.28
Pyeongyang 15 12.5 —=0.20 0.47 0.86 5.91 5.17
Yeomju 1 7.9 —1.61 0.35 0.82 2.73 2.24
Yeomju 14 7.9 —-1.61 0.35 0.83 2.73 2.27
Pyeongbuk 3 6.4 —1.14 0.36 0.82 2.30 2.89
Sunbong 9 16.3 —2.84 0.34 0.91 5.44 4,92
Sijung 10 8.4 -0.90 0.34 0.84 2.82 2.38
Hamnam 15 10.9 —0.62 0.34 0.92 3.70 3.41
Aeguk 72 8.1 —1.16 0.37 0.82 3.01 2.46
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Table 4. Continued

L Hard- Adhesive- Cohesive- Springi- Gumni- Chewt-

Varieties
ness ness ness ness ness ness
Mean 10.3 —1.51 0.36 0.82 3.71 3.23
Odaebyeo 12.1 —1.06 0.22 0.90 2.69 2.42
Pyeongyang 6 9.6 —0.45 0.26 0.79 2.51 1.99
Pyeongyang 15 4.9 ~1.41 0.33 0.78 1.64 1.28
Yeomju 1 7.6 —1.35 0.33 0.72 2.51 1.81
Yeomju 14 8.3 —1.56 0.32 0.76 2.67 2.01
Pyeongbuk 3 6.8 —1.03 0.31 0.90 2.08 1.88
Sunbong 9 7.8 —0.53 0.35 0.73 2.53 1.84
Sijung 10 11.7 —0.65 0.33 0.79 3.84 3.02
Hamnam 15 15.0 —0.40 0.35 0.91 5.26 4.76
Aeguk 72 8.7 -0.24 0.29 0.81 2.41 1.95
Mean 9.2 —0.87 0.31 0.81 2.81 2.30
L NS 0.33* 0.04* NS 0.68* 0.70=
\% 6.8 0.74* 0.09* 0.20* 1.52* 1.56*
LxV 9.8 1.04* 0.13* 0.29* 2.15* 2.21
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