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Varietal Differences in Agronomic Characters of Rice
Grown on Salty Water Irrigation

Jin Il Cheong*, Bo Kyeong Kim*, Hyung Man Park* and Seon Yong Lee*

ABSTRACT : The selection of salt tolerant rice variety needs an effective method in its testing.
Salinity of irrigated water, 0.5% at seedling stage, 0.6% at tillering stage, and 0.9% at panicle
formation stage were treated to test salt tolerance of rice using 45 cultivars, At tillering stage,
salty water irrigation reduced plant height to 22.6% in early maturing rices(EMR), 30.5% in me-
dium maturing rices(MMR), and 20.9% in medium-late maturing rices(MLMR), and also
reduced number of tillers to 11.2% in EMR, 36.2% in MMR, and 36.0% in MLMR compared to
rices grown in non-salty water irrigation. At panicle formation stage of rice, salty water irri-

gation affected plant height and tiller numbers that showed varietal differences. As salt tolerant

rice cultivars, Daegwangbyeo, Namweonbyeo, Sinseonchalbyeo, Gyehwabyeo, and Daeyabyeo

were selected. Jinbubyeo, Donghaebyeo, and Tamjinbyeo were weak in salty water irrigation.

Key words : Rice, Salt tolerance, Tidal paddy, Saity water irrigation
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Table 1. Changes in plant height and tillers per hill in 10 days after salty water treatment at
tillering stage of ealry maturing rices

Plant height (cm) Tillers per hill

Variety BT T C % BT T C %

Odaebyeo 45 4.5(10) 9.5(21) 47.4 7.5 3.1(41) 2.9(37) 106.9
Sobaegbyeo 48 9,8(21) 11.0(24) 89.1 11.6 0.3( 3) 4.6(59) 6.5
Keumobyeo 43 10.7(25) 13.7(33) 78.1 7.6 2.4(32) 3.1(38) 77.4
Obongbyeo 44 13.3(30) 12.7(31) 104.7 8.7 3.1(36) 2.2(22) 140.9
Jinbuchalbyeo 46 10.1(22) 13.2(31) 7.65 9.3 3.1(33) 1.9(19) 163.2
Jinbubyeo 49 11.4(24) 14.7(31) 77.6 10.3 2.7(26) 2.7(34) 100.0
Jinbuolbyeo 45 1.3( 3) 13.0(29) 10.0 104 3.4(33) 6.8(61) 50.0
Daegwanbyeo 45 12.2(27) 11.6(26) 105.2 8.8 3.5(40) 4.4(58) 79.5
Daeseongbyeo 44 11.2(26) 13.8(32) 81.2 8.7 3.2(37) 5.3(65) 60.4
Unbongbyeo 41 11.3(28) 14.3(33) 79.0 8.6 5.5(64) 3.9(35) 141.0
Namweonbyeo 46 13.4(29) 10.9(22) 122.9 9.7 5.0(52) 4.0(40) 125.0
Shinunbongbyeo 42 11.5(28) 12.6(32) 91.3 9.9 5.9(60) 4.0(44) 147.5
Sangjubyeo 40 8.7(22) 11.8(31) 73.7 11.0 4.4(40) 3.8(41) 115.8
Yemoyeonghyeo 46 11.0(24) 11.5(26) 95.7 10.1 2.3(23) 4.6(49) 50.0
Joryeongbyeo 36 10.9(30) 9.1(25) 119.8 12.7 4.1(32) 4.2(34) 97.6
Shinkeumobyeo 45 12.5(28) 25.4(78) 49.2 9.9 2.1(21) 6.7(60) 31.3
Dunraebyeo 47 1.6( 3) 11.1(26) 14.4 11.5 1.0( 9) 6.0(78) 16.7
Mean 44 9.7(22) 12.9(31) 77.4 9.8 3.2(34) 4.2(46) 88.8

BT : Before treatment
T : Treatment of salty water C : Normal culture % : T/Cx100
() : % of increased plant height or tiller number after 10-day treatment of salty water.

Table 2. Changes in plant height and tillers per hill in 10 days after salty water treatment at
tillering stage of medium maturing rices,

Plant height (cm) Tillers per hill

Variety BT T C % BT T C %

Hwaseongbyeo 40 7.7(19) 10.6(29) 72.6 14.5 2.4(17) 6.7(67) 35.8
Hwajinbyeo 35 7.3(21) 10.3(30) 70.9 12.9 5.5(43) 7.2(63) 76.4
Cheongmyeongbyeo 37 9.5(26) 9.3(26) 102.2 13.6 5.4(40) 8.2(80) 65.9
Ilpumbyeo 37 5.5(15) 10.5(30) 52.4 15.3 2.8(18) 5.6(38) 50.0
Anjungbyeo 39 9.5(24) 12.3(33) 77.2 14.6 4.4(30) 5.4(47) 81.5
Sangpunghyeo 38 4.4(12) 10.5(29) 41.9 13.6 2.1(15) 7.7(69) 27.3
Janganbyeo 36 4.9(14) 10.8(32) 454 13.0 1.7(13) 8.0(71) 21.3
Seoanbyeo 35 5.5(16) 9.1(28) 60.4 15.8 2.2(14) 8.9(70) 24.7
Shinseonchalbyeo 42 10.9(26) 12.2(30) 89.3 10.1 4.7(66) 5.7(48) 82.5
Palgongbyeo 41 12.5(30) 14.8(37) 84.5 10.6 3.6(34) 4.8(48) 75.0
Hwayeongbyeo 39 11.4(29) 13.1(35) 87.0 10.1 4.4(44) 3.8(35) 115.8
Donghaebyeo 45 7.5(17) 12.4(34) 60.5 11.3 4.0(35) 7.0(62) 57.1
Bonggwangbyeo 38 4.4(12) 10.7(30) 41.1 13.8 3.7(27) 10.1(12) 36.6
Hwaseonchalbyeo 37 7.0(19) 10.4(30) 67.3 16.7 3.2(19) 4.5(38) 71.1
Ganchuckbyeo 37 9.8(26) 10.9(31) 89.9 13.2 6.9(52) 5.0(41) 138.0
Mean 38 7.8(20) 11.2(31) 69.5 13.3 3.8(31) 6.6(60) 63.8

BT : Before treatment
T : Treatment of salty water C : Normal culture % . T/Cx100
() : % of increased plant height or tiller number after 10-day treatment of salty water.
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Table 3. Changes in plant height and tillers per hill in 10 days after salty water treatment at
tillering stage of medium-late maturing rices

Plant height (cm)

Tillers per hill

Variety BT T C % BT T C %
Dongjinbyeo 37 9.4(26) 9.6(25) 97.9 14.2 4.0(28) 6.7(49) 59.7
Tamjinbyeo 36 3.5(10) 9.4(27) 37.2 10.9 2.4(22) 7.9(66) 30.4
Mangeumbyeo 36 7.7(22) 9.0(27) 85.6 10.3 7.0(68) 5.9(47) 118.6
Daecheongbyeo 35 6.0(17) 8.9(27) 67.4 14.2 2.9(20) 5.5(45) 52.7
Yeongsanbyeo 35 10.5(30) 10.1(29) 104.0 12.8 3.4(29) 4.2(38) 81.0
Hwacheongbyeo 36 7.6(21) 11.2(33) 67.8 15.1 2.7(18) 9.0(68) 30.0
Gyehwabyeo 37 9.8(26) 10.5(30) 93.3 12.1 5.8(48) 7.7(68) 75.3
Nagdongbyeo 35 12.3(24) 9.9(29) 124.2 13.1 3.4(26) 6.1(59) 55.7
Yeongnambyeo 33 9.5(29) 9.6(29) 99.0 12.4 5.0(40) 7.5(77) 66.7
Yeongdeogbyeo 35 5.7(17) 9.3(27) 61.3 10.6 3.1(29) 6.0(58) 51.7
Chucheongbyeo 35 5.4(15) 8.6(25) 62.8 11.1 3.0027) 6.8(70) 44.1
Jinmibyeo 35 7.7(22) 11.1(33) 69.4 10.1 2.6(26) 5.4(49) 48.1
Daeyabyeo 35 5.3(30) 8.9(26) 59.6 15.6 7.2(46) 6.1(40) 118.0
Mean 35 7.7(22) 9.7(28) 79.1 12.5 4.0(33) 6.5(57) 64.0

BT : Before treatment

T : Treatment of salty water C : Normal culture % : T/Cx100
() : % of increased plant height or tiller number after 10-day treatment of salty water,
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Table 4. Varietal differences of plant height, tillers per hill, ratio of dead leaf, dry weight and
degree of salt tolerance with salty water treatment at different growth stages in rice

plant of early maturing rices

Salty water treatment at panicle formation stage

Degree of salt Yield

Variety Plant height Tillers /hill tolerance(1~9) index
Tb Ta % Th Ta. %* RDL DW S Ti P %
Odaebyeo 69.8 82.0 17.5 14.6 11.5 —21.2 62.8 22.4 4 5 7 43
Sobaegbyeo 79.3 86.9 9.6 13.7 12.4 - 95 57.7 23.3 4 5 7 64
Keumobyeo 76.4 81.5 6.7 13.7 11.7 —14.6 58.8 24.8 5 5 5 56
Obongbyeo 80.3 82.5 2.7 14.3 11.7 —18.2 62.4 24.1 4 5 5 68
Jinbuchalbyeo 82.0 89.8 9.5 134 114 —14.9 63.1 25.6 4 6 7 67
Jinbubyeo 82.7 90.3 9.2 15.4 114 ~26.0 58.3 27.8 5 6 6 74
Jinbuolbyeo 76.1 78.2 2.8 17.2 16.3 — 5.2 79.4 21.0 6 8 9 37
Daegwanbyeo 77.1 82.8 7.4 14.6 12.1 —-17.1 48.3 24.0 2 4 4 62
Daeseongbyeo 76.7 80.7 5.2 14.0 11.5 —-17.9 62.1 24.9 5 6 6 62
Unbongbyeo 73.1 77.2 5.6 16.0 11.4 —28.8 60.0 25.8 5 5 7 58
Namweonbyeo 79.9 85.9 7.5 15.4 14.1 — 84 59.4 25.4 4 4 4 72
Shinunbongbyeo  75.4 78.8 4.5 16.4 15.0 — 8.5 58.9 22.5 5 6 6 56
Sangjubyeo 74.3 78.5 5.7 16.0 14.2 —-11.2 61.7 25.6 4 5 6 49
Yemoyeongbyeo  77.3 83.7 8.3 15.9 14.7 - 75 62.1 24.8 7 7 6 65
Joryeongbyeo 70.6 76.1 7.8 18.0 15.8 —12.2 58.7 24.6 3 4 5 60
Shinkeumobyeo 81.2 88.9 9.5 15.3 11.9 —22.2 70.2 25.9 2 7 7 48
Dunraebyeo 73.1 77.5 6.0 12.5 10.1 —19.2 73.8 22.5 7 7 9 55
Mean 76.2 82.4 7.4 15.0 12.7 —15.4 62.2 24.4 5 6 6 59

Tb : Before salty water treatment
Ta : After salty water treatment
% - Ta/Thx100
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Table 5. Varietal differences of plant height, tillers per hill, ratio of dead leaf, dry weight and
degree of salt tolerance with salty water treatment at different growth stages in rice

plant of medium maturing rices

Salty water treatment at panicle formation stage

Degree of salt Yield

Variety Plant height Tillers /hill tolerance(1~9) index
Tb Ta %" Tb Ta %* RDL DW S Ti P %*
Hwaseongbyeo 69.2 73.5 6.2 18.5 15.9 —14.0 60.8 24.2 6 6 5 65
Hwajinbyeo 67.9 71.3 5.0 20.0 15.4 —23.0 617 22.2 5 7 5 52
Cheongmyongbyeo  69.3 73.4 5.9 16.0 14.5 — 94 61.8 20.3 5 7 6 62
Ilpumbyeo 75.6 77.5 2.5 17.8 15.6 -12.4 59.4 20.3 4 5 6 43
Anjungbyeo 73.7 75.8 2.8 17.4 15.8 - 92 591 20.4 3 7 5 52
Sangpungbyeo 70.1 73.4 47 17.7 14.3 —19.2 61.3 20.4 3 7 7 44
Janganbyeo 67.7 70.5 4.1 18.7 15.5 -17.1 72.4 20.6 3 7 7 48
Seoanbyeo 65.9 68.3 3.6 19.1 14.1 —26.2  61.3 21.3 5 5 6 53
Shinseonchalbyeo  77.4 81.4 5.2 16.3 14.5 —11.0 58.1 24.2 4 5 5 58
Palgongbyeo 79.1 84.1 6.3 17.5 15.0 —14.2  58.0 25.8 3 5 6 64
Hwayeongbyeo 72.5 76.3 52 16.2 13.7 —-15.4 594 25.5 4 5 5 58
Donghaebyeo 76.0 77.5 2.0 20.9 13.5 —354 619 25.2 7 6 6 58
Bonggwangbyeo 69.9 73.5 5.2 20.4 14.8 —27.5 60.7 24.5 4 6 6 51
Hwaseonchalbyeo  65.8 68.5 4.1 20.5 17.2 -16.1 61.1 19.8 6 6 4 63
Ganchuckbyeo 71.4 75.0 5.0 17.7 16.1 - 90 517 25.7 3 4 4 5
Mean 71.4 74.6 4.5 18.3 15.1 -17.3  60.6 22.7 4 6 6 55

Tb : Before salty water treatment
Ta : After salty water treatment
%* : Ta/Tbx100
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Table 6. Varietal differences of plant height, tillers per hill, ratio of dead leaf, dry weight and
degree of salt tolerance with salty water treatment at different growth stages in rice

plant of medium-late maturing rices

Salty water treatment at panicle formation stage

Degree of salt Yield

Variety Plant height Tillers /hill tolerance(1~9) index
™ Ta % T Ta % RDL DW S Ti P %
Dongjinbyeo 71.6 76.5 6.8 18.8 15.8 —16.0 62.8 23.0 5 6 5 50
Tamjinbyeo 73.1 75.5 3.3 19.4 14.1 —27.3 73.1 22.6 7 7 8 48
Mangeumbyeo 67.1 70.7 5.4 18.5 14.8 —20.0 60.5 22.1 5 5 6 53
Daecheongbyeo 66.1 68.1 3.0 19.2 14.8 —22.9 65.5 20.3 6 8 6 58
Yeongsanbyeo 67.2 69.7 3.7 21.0 15.2 —27.6 65.4 22.4 6 6 6 59
Hwacheongbyeo 67.1 70.5 5.1 19.7 15.5 —22.3 63.9 19.2 3 6 6 54
Gyehwabyeo 69.2 74.2 7.2 20.4 18.3 —10.3 52.5 24.9 3 5 5 58
Nagdongbyeo 69.0 71.0 2.9 20.1 14.6 —-27.4 67.1 20.7 2 7 6 54
Yeongnambyeo 65.6 67.6 3.0 21.3 15.2 —28.6 71.3 21.3 5 7 6 53
Yeongdeoghyeo 68.5 70.0 2.2 20.5 14.8 —27.8 60.2 22.6 6 6 6 46
Chucheongbyeo 67.9 69.5 2.4 20.9 13.7 —34.4 72.0 22.6 6 7 8 38
Jinmibyeo 68.3 72.0 5.4 17.5 12.8 —26.9 70.6 22.9 3 8 6 46
Daeyabyeo 69.8 71.1 1.9 23.6 16.8 —23.8 6l.1 21.6 4 5 4 54
Mean 68.5 71.3 4.0 20.0 15.1 —24.6 65.1 22.0 5 6 6 52
Tb : Before salty water treatment R.D.L : Ratio of dead leaf(%) S : Seedling stage
Ta : After salty water treatment D.W : Ratio of dry wt.(%) Ti : Tillering stage
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Table 7. Correlation coefficient matrix among agronomic characteristics by treatment of salty
water irrigation in various maturing rices

Degree of salt Tillering stage Panicle formation stage
Varietal tolerance Plant No.of Plant No.of Ratioof Ratioof Yield
Variable group S Ti P hight tillers hight tillers dead leaf dry wt. index
(1) (2) (3) (4) (5) (6) (7 (8) (9) (10)
E 0.488*
(2) M 0.308
ML 0.199
E 0.493* 0.731*
(3) M 0.220 0.152
ML 0.469* 0.511™

E  —0.503* —0.500* —0.728"
4) M —0.089 —0.415* —0.435*
ML  —0.453* —0.388* —0.746"

E -0.106 —0.191 -0.182 0.057
(5) M —0.012 —0.363* —0.232 0.519*
ML —0.024 —~0.536™ —0.436* 0.377*

E -0122 -0.124 0.051 —0.204 0.104
(6) M  -0.079 —-0112 0039 0.013 0.237
ML -0.263 —0.242 ~0.301 0.251 —0.006

E -0.039 -0071 -0008 0.195 0.023 0.170
(7 M 0.462= 0.092 0.257 —0.302 —0.131 -—0.229
ML 0.238 0319 0.489* —0.218 —0.255 —0.653*

E 0.464™ 0.789™ 0.748" —0.560™ —0.256 —0.186 —0.117
(8) M 0.081  0.595** 0.433* —0.372* —0.477%* —0.198  0.259
ML 0.287  0.715* 0.710™ —0.383* —0.401* —0.397* 0.540*

E  —0.267 —0.255 —0455 0436 —0.093 —0.100 0.268 —0.353
(9) M 0.005 —0.633" —0.147 0.367* 0.420* 0.110  0.172 —0.434*
ML 0.191 —0.153 —0.123 0.141 0314 0.349 —0.222 0.130

E —0.029 —0.398* —0.561* 0.503* —0.148 —0.081 0.119 —0.495"*  0.496™
(10) M -0386* —0.321 —0.459* 0.561* 0.170 0.164 —0.077 —0.416* 0.413*
ML —0.218 —0.204 —0.537* 0.429* 0.264 0.229 —0.410* —0.399* —0.097
*, ** . Significant at the 5% and 1% probability level, respectively.

S : Seedling stage Ti : Tillering stage P : Panicle formation stage
E : Early maturing varietry M : Medium maturing varietry ML : Medium-late maturing variety
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