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Comparison of Rice Yield and Grain Quality Characteristics
between Mature and Reclaimed Paddy Fields in
Honam Plain Area

Jin I1 Cheong, Seon Yeong L.ee and Jong Ho Kim

ABSTRACT : To compare the rice yield and grain quality characteristics between mature
{MPF) and reclaimed paddy field(RPF), grain yield and its components, some physicochemical
properties of rice grain and palatability of cooked rice were investigated for Dongjinbyeo grown
at three different locations of mature and reclaimed paddy field, respectively, in southwe-
stern part of Korea.

Variation of culm length in mature paddy area was larger than that in reclaimed saline area.
Panicle number per m? in RPF was more then that in MPF but grain number per m?, filled grain
ratio and 1,000-grain weight in RPF were lower than those in MPT.

Average yield of milled rice in RPF was 12% lower than that in MPF (5.11t /ha). Daejeon
showed the highest yielding among MPF and Yeongam reveald the highest grain production
among RPF,

RPF rices had slightly higher carbohydrate content and alkali digestibility but lower protein,
fat and amylose content compared with MPF rices. RPF rices also exhibited higher mineral con-
tents, Mg /K ratio, peak and hot viscosity compared with MPF rices.

RPF rice showed slightly poor apparent grain quality but a little better eating quality of
cooked rice compared with MPF rice.

Key words : Rice, Yield, Reclaimed paddy, Mature paddy field, Grain quality, Yield com-
ponents.
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Table 1. Comparison of chemical properties of topsoil between mature and reclaimed paddy

field
Soil Saline pH oM CEC Exch. (me /100g) SiO, P,0s
Location
type conc,(%) (1:5) (%) (me/100g) K Na Ca Mg (ppm) (ppm)
Mature Daejeon 0.05 5.4 2.8 10.3 051 04 44 18 146 112
paddy Iri 0.05 5.9 3.9 104 041 05 42 15 87 79
field Naju 0.04 5.5 2.9 9.8 042 0.3 48 23 116 66
Mean 0.05 5.6 3.2 10.2 045 04 45 1.9 116 86
Reclaimed  Seosan 0.15 6.7 1.3 6.3 1.05 114 28 3.8 208 39
paddy Gyehwa 0.13 6.4 1.8 6.7 089 106 23 4.2 227 42
field Yeongam 0.20 6.5 1.6 7.5 1.25 11.2 21 38 194 28
Mean 0.16 6.5 1.6 6.8 1.06 11.1 24 39 210 36

Table 2. Meteorological data during maturity after heading date in different regions

1 BED THRHMA B X WBEAERS 2

£

R R ER

Meteorologi- August September October
Location
cal factor 1~10 11~20 21~31 Mean 1~10 11~20 21~31 Mean 1~15
Mean temp. Daejeon 22.6 23.0 22.5 22.5 22.1 21.8 18.4 20.5 15.5
() Iri 23.3 22.9 21.9 22.7 21.8 21.5 17.9 17.9 154
Gyehwa 23.7 23.9 23.8 23.8 23.3 23.3 20.4 22.3 16.6
Naju 24.1 23.0 23.2 23.2 22.6 22.2 19.4 214 16.7
High temp. Daejeon 25.4 274 27.2 26.7 28.0 27.1 24.6 26.6 22.0
(c) Iri 26.8 26.8 26.9 26.8 28.4 26.6 24.1 26.3 23.2
Gyehwa 26.7 25.7 26.2 26.2 27.3 26.5 23.6 25.8 214
Naju 27.0 26.8 217 21.2 21.7 26.2 24.5 26.1 22.8
Diurnal Daejeon 5.0 7.7 9.3 7.4 11.7 10.3 11.4 11.1 12.5
change Iri 6.1 6.7 8.9 7.3 11.8 9.7 11.5 10.9 14.5
() Gyehwa 5.1 5.2 7.5 5.9 10.6 9.0 9.7 9.8 11.4
Naju 6.7 6.6 8.4 7.0 9.5 8.0 10.1 9.2 11.6
Sunshined Daejeon 21.6 37.9 62.0 121.5 9.7 52.7 98.2 225.6 109.8
hours Iri 43.6 52.3 78.2 179.1 102.2 63.2 86.4 251.8 91.0
(hour) Gyehwa 56.6 44.8 60.5 161.9 71.2 61.4 68.7 201.3 96.0
Naju 24.4 34.6 68.1 130.1 65.7 32.1 79.2 177.0 117.2
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Table 3. Comparison of rice yield and its components between mature and reclaimed paddy
field in three different regions

Heading Culm  No. of No. of Ripend grain Brown /rough 1,000 Milled rice

Region Location date length panicles spikelets ratio rice ratio grains yield
{cm) /m? (1,000 /m?) (%) (%) wt.(g) (kg/10a)
Dagjeon (M) Aug. 19 89 333 29.6 90 81.2 21.5 551
Chungnam Seosan (R} Aug. 29 81 320 22.3 92 85.3 22.6 386
Mean Aug. 24 85 327 26.0 91 83.3 22.1 489 c*
Jeonbuk  Iri (M) Aug. 12 85 333 29.3 91 83.9 23.6 515
Gyehwa (R) Aug. 16 33 356 29.5 90 85.7 22.0 468
Mean Aug. 14 84 345 294 91 84.8 22.8 492 a
Jeonnam Naju (M) Aug. 22 84 400 32.0 90 84.8 22.8 466
Yeongam(R) Aug, 24 83 361 24.9 92 85.1 24.1 503
Mean Aug. 23 84, 381 310 91 85.0 23.5 485 ab
Mean M Aug. 18 86 355 30.3 90 83.3 22.6 51l a
R Aug, 23 82 339 25.6 91 85.4 22.9 452 b

M : Mature paddy field R : Reclaimed paddy field * : DMRT at 0.05 level

Table 4. Comparison of brown rice quality between mature and reclaimed paddy field in three different

regions
Matured grain Immature grain Damaged grain
Region Location Total Com- White Green Total Chalky Green Total Defor- Bro- Rus- Dead
plete velly& grain grain  grain med ken ted grain
grain center grain grain grain

Dagjeon(M)  90.1  86.2 0.4 3.5 1.0 0.4 0.6 89 09 01 7.7 02
Chungnam Seosna (R) 785 774 0.9 0.1 42 4.0 062 164 10 06 148 10
Mean 843 818 0.7 1.8 2.6 22 04 127 10 04 113 06

Jeonbuk  Iri (M) 936 927 0.7 0.2 0.3 0.1 0.2 60 1.0 02 48 0.1
Gyehwa(R) 93.5  90.0 0.9 2.6 11 0.5 0.7 53 05 00 48 01
Mean 93.6 913 0.8 1.4 0.7 0.3 0.5 57 08 01 48 01

Jeonnam Naju (M} 932 925 07 0.3 0.4 0.2 0.2 64 06 01 57 0.0
Yeongam(R) 901  86.5 0.9 2.7 1.2 0.6 0.6 84 04 0 80 03

Mean 91.7 895 0.8 1.5 0.8 0.4 0.4 74 05 01 69 02
Mean M 23 9.5 0.6 1.3 0.6 0.2 0.3 71 08 01 61 01
R 874  84.6 0.9 1.8 2.2 1.7 05 100 06 02 92 0.5

LSD(5%) Region(Re) 21 20 NS 0.2 0.5 0.5 NS 15 02 02 19 03
Location(L) 42 3.9 0.2 0.4 1.0 1.2 NS 20 NS NS 16 03
Rex L 7.6 7.1 0.3 0.7 1.6 19 0.2 56 03 03 50 03

M : Mature paddy field R : Reclaimed paddy field
* : Colored grains included
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Table 5. Comparison of physicochemical properties of milled between mature and reclaimed
paddy field in three different regions

Region Location Carhohydrate Protein Fat Ash Amylose ADV
(%) (%) (%) (%) (%) 1~9)
Chungnam Daejeon (M) 69.6 7.69 1.42 0.58 16.0 7.0
Seosan (R) 74.3 7.44 1.34 0.59 15.7 7.7
Mean 71.9 7.56 1.38 0.59 15.9 7.4
Jeonbuk Iri (M) 72.8 7.66 1.45 0.58 16.9 6.7
Gyehwa (R) 74.4 7.23 1.23 0.58 15.8 7.7
Mean 73.6 7.44 1.34 0.58 16.4 7.2
Jeonnam Naju (M) 70.8 7.96 1.45 0.52 17.4 7.0
Yeongan(R) 72.5 7.35 1.37 0.54 14.9 7.5
Mean 71.6 7.66 1.41 0.53 16.2 7.3
Mean M 71.1 7.77 1.44 0.56 16.8 6.9
R 73.7 7.34 1.31 0.57 15.5 7.6
LSD(5%) Region (Re) 1.0 NS NS NS 0.3 NS
Locaion (L) 1.3 0.2 NS NS 0.9 0.3
Re x L 2.2 0.4 1.1 NS 1.3 0.5
A.D.V. : Alkaline digestion value
M : Mautre paddy field R : Reclaimed paddy field

Table 6. Comparison of nitrogen and mineral content of milled rice between mature and
reclaimed paddy field in three different regions

Nitrogen Protassium Calcium Magnesium Sodium Ratio
Reigon Location (N) (K) (Ca) (Mg) (Na) N/K Mg/K Na/K
9 e (mg /100g) .....................
Chungnam  Daejeon (M) 1.34 58 43 54 4.8 23.1 0.9 0.08
Seosan (R) 1.07 61 57 82 9.1 17.7 1.4 0.15
Mean 1.21 60 50 68 7.0 20.4 1.2 0.12
Jeonbuk Iri (M) 1.19 36 39 48 5.2 21.4 0.9 0.09
Gyehwa (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
Jeonnam Naju (M) 1.15 52 36 47 5.4 22.3 0.9 0.10
Yeongam(R) 1.14 47 50 54 8.9 24.1 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 5.1 223 09 0.09
R 1.04 56 51 67 8.7 19.1 1.2 0.16
LSD(5%) Region (Re) 0.7 4.9 3.5 8.5 NS 24 NS NS
Locaion (L) 0.1 NS 6.0 8.5 1.8 1.6 02 0.06
Re x L 0.1 6.7 5.5 17.0 2.1 4.3 0.4 0.06

M : Mautre paddy field R : Reclaimed paddy field
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Table 7. Comparison of amylographic character1st1cs of milled between mature and reclaimed

_paddy fields in different three regions

Region Location ‘Pasting Peak viscosity Hot (paste) Break Break
' tefnp.(“C) Temp.(C) AU  viscosity(AU) down(AU) down ratio
Chungnam Daejeon (M) 63.0 92.5 370 220 150 59.4
Seosan (R) 63.5 92.0 389 251 138 64.5
Mean 63.3 92.3 380 236 144 62.0
Jeonbuk Iri (M) 63.0 91.0 375 225 150 60.0
Gyehwa (R) 62.5 91.5 420 265 155 63.1
Mean 62.8 91.3 398 245 153 61.6
Jeonnam Naju (M) 63.0 92.0 365 225 140 61.6
Yeongam{R) 63.0 90.0 416 262 154 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

M : Mautre paddy field

R : Reclaimed paddy field

Table 8. Comparison of apparent quality of milled rice and eating quality of cooked rice be-
tween mature and reclaimed paddy field in three different regions

Apparent quality of rice grain*

Eating quality of cooked rice*

Region Location Shape Gloss Chalki- Trans- Appea- Scent Taste Stick- Texture
ness lucency rance iness
Chungnam Daejeon (M} MH MH MH MH 0.6 0.3 0.3 0.3 0.5
Seosan (R) ML M MH ML 04 04 04 - 04 0.5
Mean L MH MH M 0.5 0.4 04 ~ 04 0.5
Jeonbuk Iri (M) MH MH MH MH 0.5 0.3 0.5 0.6 0.5
Gyehwa (R) M M MH M 0.7 0.6 0.5 0.7 0.6
Mean MH M MH M 0.6 0.5 0.5 0.7 0.6
Jeonnam  Naju (M) H H H H 0.5 0.5 0.5 0.4 0.6
Yeongam(R) MH M MH MH 0.7 0.6 0.6 0.4 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 0.4 0.4 0.4 0.5
R M M MH M 0.6 0.5 0.5 0.5 0.6
M : Mautre paddy field R : Reclaimed paddy field ]
* ML : Middle Low M : Middle MH : Middle High H : High
* —3 : Very poor —2 : Consideralby poor —1 : Slightly poor 0 : Medium

+1 : Fair +2 : Good
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