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Discussion on Quality of Rice Produced at Reclaimed
Tidal Land in Korea and its Soil Characteristics
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Lee, Seung—Hun

Abstract

This study was carried out to obtain the scientific data as high quality rice produced at
reclaimed tidal land. Thus we reviewed related papers and reports and, collected and analyzed 90
soil samples at 9 reclaimed tidal lands in Korea. The results were summarized as followings. For
the sake of gaining high quality rice at reclaimed tidal land, first considering factor was variety
and then harvest time after heading. The appearance of rice grains in reclaimed paddy was not
good as that in inland paddy, but sensory test showed that the former had better edibility and taste
than the latter. The rice grains from reclaimed paddy had higher starch content, alkali digestibility,
contents of Ca, Mg, Na and K, and ratios of Mg/K and Na/K, but lower contents of protein, fat
and amylose than those harvested from inland rice paddy. In 9 reclaimed tidal lands, soil textures
were represented generally two divisions as sandy loam and silt loam. At soil chemical properties,
soil pH was low basic ranged from 7.4 to 8.4 and organic matter, total nitrogen, and available
phosphorus contents were very low in comparison with average paddy soils in Korea and Japan.
Soil desalinization was progressed to normal concentration soil at Nampo, Pusa, and Kyehwa
reclaimed lands with sandy loam texture, however soil salinity at Namyang and Sopo reclaimed
lands with silt loam texture was revealed saline-sodic soil in spite of more than 10 years cultiva-
tion as paddy.
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Table 1. Selection factor of high quality rice

Factor Value
Shape Length / Width 1.7~2.0
Apperance White core & velly Lack or Rareness
Color/gloss Clear and Bright
- Milling ratio > 72%
Milling Head Rice Ratio ) 85%
e con G-
i, asting Temp. ~ Lo
composition Protein contents 7~9%

Eating quality

More than Chucheong variety level

XX
oo

3, 2001a

Table 2. Rice quality properties of current developed varieties

. - 1,000 grain
Division Variety Developed|  Shape ngt\?gl?;e ég:wﬂeo:ii hﬁglt'ir(])g weight
year (L/W) (0~9) (%) (%) (as br(ownnce)
g)
Odae 1982 1.92 on 18.0 735 21.0
Early Sangju 1991 1.86 1/0 17.2 77.8 19.7
maturing Dunnae 1992 1.87 on 18.8 76.8 20.8
Sangsan 1993 1.85 on 18.6 777 20.4
) Jinmi 1989 1.87 on 19.1 75.3 20.4
Si::;ﬁ:gy Joryoung | 1992 1.87 0/1 16.5 73.9 19.8
Sambaek 1993 1.82 0/0 19.7 76.7 19.3
Hwaseong 1985 1.75 01 19.6 75.6 22.4
Jangan 1989 1.75 on 19.0 79.6 21.0
Medium llpum 1990 1.93 0/1 18.9 77.2 21.3
maturing | Hwaryoung| 1991 1.79 0/1 18.2 775 22.8
Kancheok 1992 1.78 0/1 18.0 775 21.3
Junghwa 1993 1.92 0/0 207 776 211
Dingjin 1981 1.72 0/1 18.0 777 22.8
Kyehwa 1989 1.76 0/ 17.3 76.8 22.0
Medium/ Mankeum 1991 1.64 0/0 18.5 76.4 20.5
Late Youngnam 1991 1.71 on 19.5 77.0 20.8
maturing Daeya 1992 176 0/1 18.3 77.2 23.7
Hwanam 1992 1.76 0/1 18.6 76.3 19.8
Chucheong - 1.84 0/1 20.2 77.1 20.0
&x : sETEF, 2001c
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Table 3. Protein and amylose contents of milled rice, palatability value by rice
taster of 9 varieties grown in reclaimed paddy field

Varieties _Brown rice Protein Amylose Palata-bility value
yield (kg/10a) contents (%) contents (%) by rice taster
Kwangan 590 7.9 19.2 71
Sura 472 7.8 19.6 74
Ansan 575 8.7 19.3 69
Jangan 507 7.8 19.4 65
Jinpum 658 7.6 19.5 64
Nampyoeng 598 7.8 19.6 69
Daean 686 77 19.7 64
Sindongjin 652 7.5 19.8 65
Saechucheong 545 79 19.7 66
EX: A &, 2002, MHE
B, g8z} Agsicta shqict (Table 3). B AlS g EEeT U0 o B3 2
E3t Table 494 A2} H(2002)2 84| HolE Uehot ® sttt W) o,
717F B o) gt FA| nAe dF%E Wi 70, Asle H, 27 9 ste R 2y 4
2 A7) = Begop YRt FrtolA 2AAFL e FEEE AG7 HolF =Tt gRton Al
2O, 2AZ0R A7y FWFor = 9 AT} He AN E 7H AE A4
8 3FFE Auistel &3 40, 50, 60, o AGE FFEE GEoh ole AuiA Y
7090 7 gste] fA7|o B8 EF b HolHEre &0l wet th2A UEid
i &4 %*é:% HESIY 1 2% oy o ES A3 F(1990)= 1987¢ THHE 1989
WA e Y, AR 28 LR 8 = TE7HA 2ol AA Aol AF 87
AZI17F &3 409904 T082 Zo{Zel w = 67H%%2 2171 Aol A 88¥ll= 671 &
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Table 4. Brown rice yield, protein and amylose content of rice, palatability value

st S H10H 15

by rice taster, cumulative ripening temperature as affected by harvest time

Ripenning Brown Protein Amylose Palatability Cu_mu!gtlve
Varieties period rice Yield content content value by Ripening
(DAH) (kg/10a) (%) (%) rice taster ‘emp(?cff‘“'e
40 572 6.6 187 66 1002
Dasjin 50 581 6.8 187 65 1207
60 547 7.2 18.4 59 1381
70 508 73 184 58 1536
40 539 57 18.8 80 954
Seoii 50 533 6.6 18.8 67 1130
eojin
60 518 6.7 18.5 68 1291
70 504 6.7 18.8 66 1430
40 507 6.3 194 76 857
50 537 6.3 19.5 75 1012
Chucheong| ¢, 519 6.4 19.6 73 1145
70 509 6.8 194 69 1288

£ : &2t M, 2002

Table 5. Comparison of physicochemical properties of milled rice between mature and
reclaimed paddy field in three different regions

. . Carbohydrate| Protein Fat Ash Amylose A.D.V
Region | Location o (%) (%) (%) %) (1~9)
Daejeon{M) 69.6 7.69 1.42 0.58 13.0 7.0
Chungnam | Seosan(R) 74.3 7.44 1.34 0.59 157 77
Mean 71.9 7.56 1.38 0.59 15.9 74
lksan(M) 72.8 7.66 1.45 0.58 16.7 6.7
Jeonbuk | Kyehwa(R) 74.4 7.23 1.23 0.58 15.8 77
Mean 73.6 7.44 1.34 0.58 16.4 7.2
Naju(M) 70.8 7.96 1.45 0.52 17.4 7.0
Jeonnam | Yeongam(R) 725 7.35 1.37 0.54 14.9 75
Mean 716 7.66 1.41 053 16.2 73
Mean M R 1.77 1.44 0.56 16.8 6.9
R 73.7 7.34 1.31 0.57 5.5 76
Region (Re) 1.0 NS NS NS 0.3 NS
LSD(5%) | Location (L) 1.3 0.2 NS NS 0.9 0.3
ReXxL 2.2 0.4 11 NS 1.3 05
% AD.V. : Alkaline digestion value M : Mature paddy field R : Reclaimed paddy field
EX4: 3 5, 1995
A 5(1995)0] THHoRA s HEHY S et AEska a7 S =
s 9 oy EAE uudt vhol BEW o £ &yulof dsto] 7HAR] HAim7p =k
A& EAE ol vistel 234 QA SR A 9 ofRes PRe Eu)y
7} Wojzle #Holgloy Au|s 7F 43t Witk B astgich, & 7HR A Aot &
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Table 6. Comparison of nitrogen and mineral content of milled rice between mature
and reclaimed paddy field in three different regions

Ratio
Region Location N K Ca Mg Na N/K | Mg/K ] Na/K
(%) (mg/100g)
Daejeon{M) 1.34 58 43 54 48 23.1 0.9 0.08
Chungnam | Seosan(R) 1.07 61 57 82 a1 17.7 1.4 0.15
Mean 1.21 60 50 68 7.0 20.4 1.2 0.12
Tksan(M) 1.19 56 39 48 5.2 21.4 0.9 0.09
Jeonbuk | Kyehwa(R) 0.93 60 46 66 8.2 15.6 1.1 0.14
Mean 1.06 58 43 57 6.7 18.5 1.0 0.12
Naju(M) 1.15 52 36 47 5.4 22.3 0.9 0.10
Jeonnam | Yeongam(R) | 1.14 47 50 54 8.9 241 1.1 0.19
Mean 1.14 50 43 51 7.2 23.2 1.0 0.15
Mean M 1.23 55 39 50 5.1 22.3 0.9 0.09
R 1.04 56 51 67 8.7 191 1.2 0.16
Region (Re) | 0.7 49 3.5 8.5 NS 2.4 NS NS
LSD(5%) | Location (L) 0.1 NS 6.0 8.5 1.8 1.6 0.2 0.06
RexL 0.1 6.7 5.5 17.0 2.1 4.3 0.4 0.06
&£x: 3 S, 1995
Table 7. Comparison of amylographic characteristics of milled rice between mature
and reclaimed paddy field in three different regions
. . Pastin Peak viscosity Hot (paste) [Break down| Break
Region Location temp.("g) Temp (C) AU viscos?ty(AiJ) (AU) down ratio
Daejeon(M) 63.0 925 370 220 150 59.4
Chungnam | Seosan(R) 63.5 92.0 389 251 138 64.5
Mean 63.3 92.3 380 236 144 62.0
lksan(M) 63.0 91.0 375 225 150 60.0
Jeonbuk | Kyehwa(R) 62.5 915 420 265 155 63.1
Mean 62.8 91.3 398 245 153 61.6
Naju(M) 63.0 92.0 365 225 140 61.6
Jeonnam | Yeongam(R) 63.0 90.0 A16 262 154 63.0
Mean 63.0 91.0 341 244 147 62.3
Mean M 63.0 91.8 370 223 147 60.3
R 63.0 91.2 408 259 149 63.5
EXx: % S, 1995
grojo] Bjste Ca, Mg, Na, ¥ K & #7114 I 7V WS BopR| oA AAbd 22 EF
B o] ¥93 Mg/K % Na/K H]&°] & o] Aol dfsto} jEFHM Yok vwstH
2 #AgFolglt} (Table 5~Table 8). TP RQ) AL o] Y4t o wisto] &
F(1997)= 7HHA] Bo] dto] £2 olHE, Fofl wpal ok zpol= UUAT HAZ BY
A9 seralel EAQ FHA T A o] gk FolAk AFolwA ¥ 4B £
S HA A oA AtE ol 7%1 59 & stm A o FAo] tha $2 Aot
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Table 8. Comparison of apparent quality of milled rice between mature and reclaimed paddy
field in three different regions

Apparent quality of rice grain* Eating quality of cooked rice**
Region Location Shape | Gloss Chalkl | Trans- | Appea~ Scent | Taste |Stickiness | Texture
-ness | lucency | rance

Daejeon(M) | MH MH MH MH 0.6 0.3 0.3 0.3 0.5
Chungnam| Seosan(R) ML M MH ML 0.4 0.4 0.4 0.4 0.5
Mean L MH NH M 05 04 | 04 | 04 0.5
lksan(M) MH MH NH MH 0.5 0.3 0.5 0.6 0.5
Jeonbuk | Kyehwa(R) M M MH M 0.7 0.6 05 0.7 06
Mean MH M MH M 0.6 05 05 0.7 0.6
Naju(M) H H H H 0.5 0.5 0.5 0.4 0.6
Jeonnam | Yeongam(R)| MH M MH MH 07 0.6 0.6 04 0.6
Mean H MH H H 0.6 0.6 0.6 0.4 0.6
Mean M MH MH MH MH 0.5 04 04 04 0.5
R M M MH N 0.6 0.5 0.5 0.5 0.6

* ML (Middle Low), M (Middle), MH (Middle High), H (High)
** =3 (Very poor), -2 (Considerably poor), —1 (Slightly poor), 0 {Medium),+1 (Fair), +2 (Good), +3 (Excellent)
EXM: 3 S, 1995
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Table 9. Chemical properties of paddy soils in Korea and Japan

o pH oM Aval= |\ al-Si0J Exch—-Cations(cmolc/kg) |  CEC
Division =) (%) P20s (mg/kg) {cmolc/kg)
(mg/kg) K Ca Mg
Normal paddy 55 2.5 70 75 0.23 48 1.5 1.3
Immature paddy 5.2 1.5 32 90 0.28 3.0 1.2 -
Korea| Sandy soil paddy 5.7 1.8 110 37 0.15 2.2 1.0 75
llI-drained paddy 6.0 2.0 120 53 0.12 2.5 1.5 -
Salty paddy 8.2 04 17.4 200~300| 0.90 1.3 2.9 54
Japan 58 5.7 100 195 0.25 9.3 2.7 20.3
£X : sEXNEH - 0|32, 2001, ZHIE p. 282 (K218)
27 919 W oh]g Eet Eormlelst Wa AL BTk APRAEC Y HAL AStE A

FANE GES} FAE Bl o9 B
201503, AAASH AHE AN ol
of Gl H& AFEY EAS Bt}

=9 BANF ARG 4718, AL, §

B g5 B dEAY BAH 40 EAY RS 29 Aahe Table 113 2
A B4 Goxture) A F AR el o 3R B9 QuA B3 2ol £
oo, MR BE 4T, BH APE oAb 9SS deNe dei Qg e §
YFE GIDAY EHS HAT AL A, BE, /180 SEAN BFS 1A 5P YEH
2A, ASE ATANE AFZEDAY B SIS WG Fu 9 56 534

Table 10. Particle size disturibution and

general texture of soil sampling sites

Table 11. Soil pH, OM, T-N, Aval.—P20s
disturibution of sampling sites

. sand silt clay General . pH OM T-N Aval.~P20s
Site -|__.. % ___|__ texture Site (=) (%) (%) {mg/kg)
7 7 2 _ 83 07 0.069 105
NY | @610 | (55-80) | (8-19) SiL NY 1 90 | 10.28-192) | (0.027-0.116) | (107-1477)
35 57 8 _ 78 044 0.026 23
M| (y1-56) | (3780 | (3-1) SiL SM | 71840 | 10.05-0.75) [(0.007-0.039)| (127-337)
10 52 8 . 80 0.56 0.039 314
OH 1 (o-7a) | 351 | w-1s) Sit DH 1 (76-83) | (0.18-118) |(0.018-0.087)| (116-80.4)
< | ® 4 8 o < | 82 057 0.041 37
20-73) | (4-69) | (3-13) (77-85) | (0.19-1.06) |(0.019-0.065) | (24.2-487)
.| 6 6 o w | 1 02 0.016 98
(59-95 | (-3 | (3-13) (70-8.0) |(0.05-0.98)|(0.000-0.064)] (3.5-210)
os | 60 29 1 o os | 1 0.36 0023 0.
(20-94) | 4-50) | (2-35) (57-83) | (0.08-1.02) |(0.007-0.051)| (117-39.3)
o | 5 39 5 o o | T4 054 0.036 7.9
(8-89) | (9-68) | (3-7) (6.8-8.0) | (0.13-140) |(0.008-0,080)| (5.7-27.9)
o | 7 1 " o | 8 104 0.057 5.2
6-16) | (64-80) | (11-20) 81-85) | (0.40-183) | (0.021-0.101) | (9.5-63.9)
o | 54 8 o o | 18 0.59 0.030 8
(7-55) | (387 | (6-12) (45-82) |(037-0.80) |(0.015-0.044)| (6.2-175)
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Table 12. Soil salinity, soluble sations and SAR distribution of sampling sites

sit ECe Soluble cations (mmolc/L) SAR
e (dS/m) Na K Ca Mg ()
NY 6.1 54.0 2.5 3.3 10.2 27.5
{2.1-22.1) (15.1-217.6) (0.7-8.5) {1.0-10.0) (3.1-44.1) (11.9-59.2)
M 17.6 166.1 8.1 19.3 37.4 43.6
(3.8-30.9) | (29.3-311.1) (2.2-15.0) (4.9-43.2) (6.5-78.9) {(17.4-64.9)
DH 12.0 99.4 4.5 8.5 20.6 33.0
{0.9-23.7) (4.1-222.8) {(1.1-9.9) (0.9-19.2) (1.6-48.3) (5.2-56.4)
3s 6.2 54.6 2.8 5.0 9.7 27.2
{3.4-14.4) | (25.7-143.6) (1.4-5.5) (1.7-7.9) (5.0-20.8) | (15.3-55.9)
NP 1.5 7.5 0.5 3.7 2.5 7.4
(0.9-2.1) (4.9-11.7) {0.2-0.8) (0.3-9.2) (0.4-6.0) (4.0-23.2)
PS 4.1 29.7 2.0 6.0 1.2 13.6
{0.6-15.6) | (3.3-106-8) (0.3-7.1) (0.7-21.5) (1.1-65.4) (4.2-31.0)
KH 1.6 9.5 0.7 2.5 2.7 8.2
(0.6-2.8) (1.9-15.9) (0.4-1.1) {0.8-6.0) (1.6-5.4) (2.4-12.2)
sp 10.6 86.6 3.8 10.8 21.3 29.5
(5.6-20.9) | (30.5-191.5) (1.8-8.2) {7.2-19.4) (10.0-45.3) | (14.1-48.5)
Py 15.4 127.2 5.8 22.9 34.9 32.9
(8.2-31.6) |(63.3-292.4) | (2.3-13.5) {(10.3-45.3) | (12.8-88.0) | (22.6-53.3)
w7 2" g HAAE f71E FEOl 1 APRAL o ARAZE FE o]R A U, At
oldoldn FaINY FFE 9MAF F 7 oo nEA, 53] Anlo glof FAH 8012
A5 405 mg/kg® WAL QAT & BHHEI|oE FRFAFO] Hof AuFL 2
W Ao smetel At oby we FRolgl A9 BEguC PAw DYRoR S =
o A HEG BAATY EGe 9718 B 25 Bues 149 547 A
o} $EAN BE F3| WA A% HAo] o] T Fpo) WA L FFY 284 F
Ae Brg & 9fste] AEE AR 4 o2& B9 FU4EY FRFEE TUHAA Y
o7 glul BA TN AEAL 570l b A FHASlE aclow AziEd Ty
2 AW AHS AR Goz Bud o5 HAY A AT o HHH
EgYEL 1 S0 M BAAR Y vEAYS 59 4FY 977t st
+ =t E¥9 E77]& (USSL Staff,
1954)0] = EF AAY 4= & ¢ U= v. &g
Eofxsly & A7|HEL (ECe) 4 dS/m
ot YEE &2 (SAR) 13 olat2 Uehfx vt 43 Zo] o] Frhe Wt
R ATE HE, FA A A oh 22 A A AX o AjH A2 5 A SR
FEAS UER 3L gl AlAe bl 71EY 2RSS BT AR 2 S|
AAAGY] dolvt 2ZX 7 Aol 7 2AY BN JF 2AE T feivE &
A7 1049 ool Attt Ails] AR AA B9 ogtety 4d S HES 2%
UESA ok B4 e T ek L obglet 2ot

RGeS

Fyshd uvte 1A

AgetH oz Adsfere] siHERA st
AEA Y] YA ste] w7t BFele] B2
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