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Evaluation of Various Characteristics of High Quality Rice Varieties That Could
Potentially be Grown on Reclaimed Land in Jellabuk Province, Korea
Chang-Hak Choi', Kab—Cheol Kim', Deok—Ryeol Lee', Seung—Hyun Cho', Dae-Ho Cho', Song-Yi Lee', and In-Sok Lee"

ABSTRACT The main objective of this study was to identify the best quality rice for cultivation on reclaimed land in
Jeollabukdo-Province based on yield, head rice ratio, protein content, amylose content, and Toyo taste value evaluations. Seven
varieties of rice were grown for two years on the reclaimed land. The Sukwang variety had the earliest heading date. The tiller
number for the Younghojinmi variety was 19 on average, and its variation in tiller number was the lowest, which showed that the
safety for cultivation of the variety was high on the reclaimed land with respect to that of the other varieties. The culm and panicle
lengths of the Sukwang and Hyunpum varieties were the highest at 81.8 and 21.3 cm, respectively. Shindongjin produced the
highest thousand grain weight at 27.7 g, whereas Haepum produced the lowest at 22.3 g. The number of grains per panicle for 7
all varieties was statistically equal for both years. The yield order for the varieties was Shindongjin (590) > Hopum (575) >
Younghojinmi (552) > Sukwang (551) > Hopum (543) > Mipum (534) > Haepum (498 kg/10a), which showed that there was no
significant difference in average yield between the varieties when both years are taken into consideration. However, the annual
difference in Haepum yield between 2015 and 2016 was the highest at 108 kg/10a, indicating low cultivation safety. The head rice
ratio of Younghojinmi was higher than for the other cultivars in both 2015 and 2016. However, there was no significant difference
between the 2 years when the averages for all varieties were analyzed. There was was a considerable difference in protein and
amylose content between the varieties in the two years, although this was not apparent in the results when the average over 2 years
for each variety was calculated. There was no significant difference between the two years with respect to the average head rice
ratio, and the protein and amylose contents of the seven varieties. The Toyo taste values for the Sukwang and Mipum varieties were
higher than for the other varieties. Based on the principle characteristics, such as Toyo value, the Sukwang variety is a suitable
substitute for Shindongjin, which has been previously used to produce high-quality rice on the reclaimed land.

Keywords : amylose, head rice ratio, protein, reclaimed land, Toyo value
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Fig. 1. Monthly mean temperature and rainfall data for the rice growing period in Kimje. The 5-year period was between 2010

and 2014.

Table 1. Monthly sunlight hours during the rice growing period in Kimje.

Vears May (h) June (h) July (h) August (h) September (h)  October (h) Av.
B C A B C A B C A B C A B C A B
2016 66 105 82 84 55 43 35 53 99 89 96 64 64 41 36 53 43 65.2
2015 75 75 101 84 51 33 71 57 54 97 50 72 85 86 64 76 71 71.9
5 years 81 78 66 70 54 53 32 43 52 54 43 38 52 54 o4 67 69 57.1
*Av. : average.

*A, B, and C: early, middle, and late periods of the month, respectively.
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Table 2. Comparison of the soil chemical properties before and after the experiment.

Vears pH oM Av. P,0s Av. SiO, Ex. (cmol'/kg)
(1:5) (%) (mg/kg) (mg/kg) K Ca Mg
Before 6.7 0.8 13 92 236 0.3 7.1
2013 After 6.6 0.6 13 96 76 0.2 49
ol Before 6.1 0.6 29 89 152 0.19 2.7
After 6.1 0.3 24 75 171 0.15 4.0
Standard 5.5~6.5 2.5~3.0 80~120 157~180 0.25~0.3 5~6 1.5~2.0

Table 3. Electrical conductivities (EC) of reclaimed land converted to rice paddy after rice had been cultivated for two years.

EC (dS/m)

Years Av.
30 June 30 July 30 Aug.

2016 0.92° 2.15° 0.68° 1.25

2015 0.72° 0.83° 0.65° 0.73

Av. 0.82 1.49 0.67 0.99

*Means with the same letter in a row are not significantly different according to Duncan’s multiple range test (5%).
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Table 4. Average heading date, culm length, number of tillers, and panicle length at harvest time in 2015 and 2016 for different
rice varieties grown on reclaimed land converted to rice paddy.

Heading date

No. of tillers (tillers/hill)

Culm length (cm)

Panicle length (cm)

Cultivars

2015 2016 Av. 2015 2016 Av. 2015 2016 Av. 2015 2016 Av.
Sukwang 8. 16 809 8. 12 16.2d 15.0e  15.6a 81.5a 82.0a 8l.8a 199b 19.0b 19.5ab
Mipum 8.24 817 8.20 17.5bc  20.0a 18.8a 63.6c  72.0bc 67.8ab 17.0d  18.0c 17.5bed
Younghojinmi 8. 24 8. 18 8. 21 19.0a 19.0b  19.0a 63.2c  72.0bc 67.6ab 17.1d  17.0d 17.1cd
Haepum 8. 18 8 09 8. 13 17.1cd  17.0c  17.1a 63.9c 68.0c  66.0b 16.6d  16.0e 16.3d
Hyunpum 823 & 16 & 19 14.9¢ 19.0b  17.0a 774b  65.0cd 71.2ab 213a  19.0b 20.2a
Hopum 8. 19 8 11 8.15 183ab 16.0d 17.2a 60.3d  64.0cd 62.2b 18.4c  19.0b 18.7abc
Shindongjin 8. 18 8 10 8. 14 16.7cd  15.0e  15.9a 61.5d 75.0b 68.3ab 183c  20.0a 19.2abc

*Means with the same letter in a column are not significantly different according to Duncan’s multiple range test (5%).

Table 5. Lodging index, brown spot of rice, and rice sheath blight in 2015 and 2016 for different rice varieties grown on

reclaimed land converted to rice paddy.

Lodging Brown spot of rice Rice sheath blight
Characters
2016 2015 2016 2015 2016 2015

Sukwang 1 1 0 0 0 0
Mipum 1 1 0 0 0 0
Younghojinmi 1 1 0 0 0 0
Haepum 1 1 0 0 0 0
Hyunpum 1 1 0 0 0 0
Hopum 1 1 0 0 0 0
Shindongjin 1 1 0 0 0 0

-Investigation period for lodging, brown spot of rice, and rice sheath blight was from heading date to harvest time.
-Lodging degree: 1 (No field lodging) to 9 (all plants have lodged).

-Brown spot of rice : 0 (No symptoms of disease) to 9 (Over 51% of plant infected).

-Rice sheath blight : 0 (No symptoms of disease) to 9 (Over 61% of plant infected).



3k ATH: Table 59 Tk Tg EEL 2WZE AlRelA W
WA Goreh THASH e AR T AL A% )
7)o] ofio] NEstel ML o] A WAlshT &
AL HAskA) gholeh B3 MR FHuEYE 2
WZk mE FEolA WASHA) esrch. ole} o] HelH
Huhgo] WASHA L AL AR 24547 o)
wol Aoz werhch Sokat we] GaF vNE 24
E83} 28 o] WASHA ol AP} oz B
AJo) AHERE 9 ke/l0a AL T BF] A7 Au|e

2 28 24
1 F4 W 2U7t 548, AYS, +9HS 2 %
2 2015 3%

b £ H3AtHp < 0.05).

2016 9= F50 FY4% Zol7h §iSlaL, 29 Btk
FEu7E 7 =UAT fo42 gk ™S 2015
ol 22.8 g (AEFH)NA 28.7 g (AEZ )7 2AFE ATt
(p < 0.05). 2016W°= A= HlEFH((2L5 g) e Al
X1 (26.6 g)= 1= QT AlsZIH = 2WZE AR A A
Zo] 7P =8k al(p < 0.05), th& FE1l= F94 A
o7} ¢lleh. Az¥olZt 7Md & AL TEFH(2.S5 9E £

HIEE X BT o2 201

>
)
2

My R
%
i
=
lo
r
o
o
fu

} #o)(0.9 g7} 7HE A
o] Azol A4 g

vk o g gutEc 201590 g9t 7HRF
2o tjzTel AFAEE8ME 2AME L, 201619
SEHOTHE FA= 29zt B FFHF 7L
o zxo ~u887)E ZAEQ O 94 o)
ARk FFHFE A Hol Zo] M E EFFS

#2570 2 BelE ik APFe) AnAY 70 5
19 P E B4 S M A we A
ekt Cho & Ko (2007) 9 Lee ef al. (2016)5= &%
9 A 27 Apoof ofs HHF B o Mo
27 Vepdtia sto] B Aol dxstgitt sE=
1k Aol 7} Hels] WS 20150 =0 714
EEo 27 AlERolgla 2016W= TEHE
AP < 0.05). 27+ Fat2 AFAH(590) > S5
(575) > JZAAmH(552) > FFH(S51) > TEH(543) >
n]EH(534) > TE(498 keg/10a)a> 02 ZAE QAR £
2 oleh ol Y12 dF FFEY At Aot A
A HAEE Aoz ket EH O A 27t S Zo) 7t
108 kg/10a2 714 %131 PS5 Hu|H(12 kg/10a), o]FH(20
kg/10a) 2 =324 kg/10a)] & x}7F 4=5Fx}o] 7} Art)
Aoz o] Al tgA4S Hch Table 7oA HH 27k

N
o
X
Y

55
rlo

r
O AN HU o ool o e o

b

|

ol fol

N 52 o g ol o

2= rlo ol

Table 6. Yield components and total yields in 2015 and 2016 for various rice varieties grown on reclaimed land converted to

rice paddy.
Cultivars Ripened grain (%) 1,000 grain weight (g) Nor.)e;)fpzﬁiilztlaelets Yield (kg/10a)

2015 2016 Av. 2015 2016 Av. 2015 2016 Av. 2015 2016  Awv.
Sukwang 97.0a 93.7a 95.4a 23.3d 21.7d 22.5b 81b 95a 88.0a 539b  563ab 551a
Mipum 96.5ab  90.3a 93.4a 23.3d  21.5d 22.4b 75bc 73cd  74.0a 524b  544b  534a
Younghojinmi ~ 95.0bc  91.0a  93.0a 242¢ 21.9d 23.1b 75bc  80b 77.5a 546b  558b  552a
Haepum 95.9abc 93.5a 94.7a 22.8¢ 21.7d 22.3b 68d 85b 76.5a 476¢c  519b  498a
Hyunpum 95.1bc  92.2a 92.2a 243c 23.4b 23.9b 68d 76¢ 72.0a 594a  556b 575a
Hopum 94.5¢ 89.7a 92.1a 25.1b  22.6c  23.9b 72¢d  97a 85.0a 489c  597a  543a
Shindongjin 94.7¢ 94.0a 94.4a 28.7a 26.6a 27.7a 88a 83b 86.0a 616a 563ab 590a

*Means with the same letter in a column are not significantly different according to Duncan’s multiple range test (5%).

Table 7. Correlation analysis of the average 1,000 grain weights, spikelet numbers, and yields for 2015 and 2016.

1,000 grain weight No. of spikelets per panicle Yield
1,000 grain weight 1
No. of spikelets per panicle 0.387 1
Yield 0.759° 0.253 1

" Significant difference at the 5% level according to Duncan’s multiple range test.
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Table 8. Physicochemical properties of various rice varieties in 2015 and 2016 after cultivation on reclaimed land converted

to rice paddy.

Head rice ratio (%)

Protein (%)

Amylose (%)

Toyo taste value

Cultivars

2015 2016 Av. 2015 2016 Av. 2015 2016 Av. 2015 2016 Av.
Sukwang 93.4b 943bc 93.4a 5.5a 5.1c 5.5a 18.0d 16.8d 17.4a 822b  82.0b  82.1b
Mipum 97.4a 94.1bc 95.8a 5.5a 6.0a 5.8a 19.7a 18.1a 189a  90.7a 89.3a 90.0a
Younghojinmi  98.0a 97.1a  97.6a 4.9¢ 5.5b 5.2a 19.2b 18.1a  18.7a  8l.1bc 80.9bc 81.0b
Haepum 963a 90.5d  93.4a 5.3b 5.0c 5.2a 189bc 17.4b  182a  77.led 76.6c  76.9d
Hyunpum 97.4a 96.4ab 96.9a 5.5a 5.9a 5.7a 18.8bc 18.3a  18.6a  76.0d  75.8cd 75.9d
Hopum 93.9b 90.1d  92.0a 5.3b 5.5b 5.4a 18.2d 17.1c¢  17.7a  7l4e  7l.le 71.3d
Shindongjin 97.4a 93.2¢ 95.3a 5.5a 5.2¢ 5.4a 18.8¢ 173b  18.1a  79.6bcd 78.7c 79.2¢

*Means with the same letter in a column are not significantly different according to Duncan’s multiple range test (5%).
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