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Salinity Effects on Growth and Yield Components of Rice. Choi, Sun-Hwa, Ho-Il Kim, Yeul
Ahn, Jeon-Ryeol Jang and Jong-Min Oh'* (Department of Environmental Research, Rural
Research Institute of KARICO, Sadong, Ansan, Gyeonggi 425-170, Korea, 'College of
Environment & Applied Chemistry, Center for Environmental Studies, Kyung Hee University,
Yongin, Gyeonggi 449-701, Korea)

This study was conducted to investigate the effects of salinity in irrigation water on
the growth, yield components, yield and grain quality of rice plant by the pot
experiments. Irrigation waters were supplied with control and amended with NacCl
at 1,000, 2,000, 3,000, 5,000, and 7,000 ys cm™* electrical conductivity. A randomized
block design was used with four replicates for each treatment and control. As
increasing salt concentration, plant height, tiller number, SPAD value, dry weight,
content of N, P, and K, ripened grain ratio (%), 1,000 grain weight, and protein con-
tent (%) tended to decrease, especially, significant at 3,000 us cm™ of salt level. Grain
yield decreased significantly at all treatments. The percentage of head rice slightly
tended to increase as the salt concentration due to the decrease of green kernel. The
percentage of green kernel was significantly lower at 3,000 gs cm™ of salt level than
the control.

Key words : water quality standards, irrigation water, salinity, electrical cond-
uctivity, rice growth, yield components, grain yield
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Table 1. Physico-chemical properties of paddy soils used in the pot experiment.

. Particle size Exch-cations )
Soil distribution (%) pH o.M (cmol® kg™) CEC Ava.P;Os  Ava.SiO;
series - (%) (cmol® kg™) (mgkg™) (mgkg?
Clay Silt Sand Ca Mg K
SEOG- 16.5 47.0 36.5 5.4 1.9 14 0.17 11.3 40 110
CHEON ) ) . . : ) ) )
“Av. P,Os : Available P,Os, Av. SiO; : Available SiO,, cmol™: centimoles of charge
Table 2. Water quality characteristics of ground water.
pH EC DO COD T-N T-P ClI- Pb Cd S0 Hard-
(mSem™ (mgL") (mgL? (mgL?") (mgL? (mgL') (mgL?Y) (mgL') (mgL') ness
6.7 0.320 7.4 14 1.757 0.038 315 0.005 N.D 30.4 127
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Fig. 1. Temporal changes of rice plant height under the
different salt levels of the irrigated water.

Fig. 2. Comparison paddy growth in control and treat-
ment of EC5000 and EC7000.
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Fig. 3. Temporal changes of rice tiller number under the
different salt levels of the irrigated water.
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Fig. 4. Temporal changes of SAPAD vale under the diff-
erent salt levels of the irrigated water.
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Fig. 5. Dry weight of rice plant at harvest of rice plant
under the different salt levels of the irrigated water.
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Table 3. Inorganic nutrients content (mg/pot) at harvest
of rice plant cultured with irrigation water of
different salt levels.

Salt levels
(us cm™)
Control  954.0+84.9 29.7+2.7

EC1000 856.0+102.9 17.4+2.3™
EC 2000 758.2+33.7" 165+1.1™

P K Si

175.1+164 1,409.8+135.2
217.5+22.9" 1,237.3+127.4
151.4+14.0 1,330.0+143.4

ook

EC3000 557.9+238" 9.3+0.7" 111.3+81" 1,157.8+98.3
EC 5000 - - - -

EC 7000 - - - -
F-value 23.45%** 80.04*** 29.85%** N.S
LSD(0.05) 195.52 12.32 42.41 -

" significant at 0.05 level, " significant at 0.01 level, ™: significant at
0.001 level
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Fig. 6. Inorganic nutrients content at harvest of rice plant
cultured with irrigation water of different salt levels.
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Table 4. ANOVA analysis for yield component and yield.

g-&gd - 230

Salt levels No. of panicle No. of spikelet Ripened grain 1000 grain wt. Yield
(mscm™) (No./pot) per panicle ratio (%) (9) (g9/pot)
Control 32.9+24 66.7+5.6 89.9+1.4 25.0+0.3 50.2+4.7
EC 1000 34.0+2.7 63.5+11.7 81.7+4.7 23.8+0.6" 42.3+6.1"
EC 2000 32.0+6.7 61.1+17.0 66.1+10.3" 21.9+05™ 27.2+4.0™
EC 3000 25.7+2.2 40.9+5.6" 46.7+5.9™ 20.4+0.1"" 10.1+2.5™
EC 5000 - - - - -

EC 7000 - - - - -
F-value N.S 4.449* 34.976™ 85.248"" 61.485""
LSD (0.05) - 25.75 23.74 1.26 7.81

ok

" significant at 0.05 level, ™ : significant at 0.01 level,
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Table 5. Relationships between yield components.

No. of )
Items No. of spioke?et Ripened 1000 Yield
panicle per panicle grain ratio grain wt.
No. of panicle 1
No. of spikelet 0.071 1
per panicle
Ripened 0.726" 0571 1
grain ratio
1000 grainwt. 0.587°  0.568" 0.933" 1
Yield 0.633"  0.700™ 09717 0931 1

“: significant at 0.05 level, ™ : significant at 0.01 level
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Table 6. Grain appearance quality and protein quality of rice in pot experiments.
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Degree of grain quality (%)

S(ﬁlst g?r\]/il)s Head Green-kerneled Cracked Whit belly I%@;&:ge Pr(c())/to()eln
Control 91.8+0.5 1.5+0.6 2.3+05 2.8+0.5 1.8+0.5 6.79+0.07
EC1000 90.8+1.3 25+0.6" 1.8+0.5 2.3+0.5 2.8+1.0 6.75+0.05
EC2000 925+2.6 1.3+0.5 1.5+0.6 2.3+1.0 25+1.0 6.72+0.02
EC3000 93.8+1.0 0.3+0.5" 1.5+0.6 2.3+05 2.3+1.0 6.55+0.15"
EC5000 - - - - - -
EC7000 - - - - - -
F-value N.S 13.67"" N.S N.S N.S 8.25"

LSD(0.05) - 0.80 - - - 0.12

Hkk

“: significant at 0.05 level, ™ : significant at 0.01 level,
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