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Table 1- Some chemical and physical characteristics of studied soil

s colun pH ELbl Cugh, Jolee s’ WLy s o) o SLcdly gl
Saturate extract . Saturation Calcium carbonate .
electrical conductivity (1) percentage equivaent Clay Sand Soil texture class
(dS'm) - (%) (%) (%) (%) -
0.11 7.63 32 0 12 70 Sandy loam

dalllas 5,90 S 53 oL Qo blB olie 5 JS g5 o I )5 cile Y Jgan
Table 2- Concentrations of organic carbon, total N and available elementsin studied soil

Organic Carbon Total N P K

Ca Mg Fe Mn Zn Cu

()

Available (mg/kg)

01 0.08 57 250

1149 99 1.8 11 0.9 1.3
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Table 3- Analysis of variance of the effects of salinity and waterlogging on the concentrations of K,
Ca, Mg, and Naand K:Naratio in corn root

S gado @oll a0 (Mean squares) wla yo sl

S.O.V. df K Ca Mg Na K:Na

Salinity (g ,g 3 5.6%* 18.7** 0.03** 322%* 3.6%*

Waterlogging o ,& 4 4.1%* 0.38** 0.01** 75+ 0.6%*

el 12 3.1%* 2.2%% 0.02%* 36.5%* 0.2x*
Salinityx Waterlogging

Error isleji glbs 40 0.3 0.05 0.001 0.759 0.04
[AY]

Ty . 14.30 4.58 8.12 9.33 30.6
(1) Ol yadS gy

doye S Jloixl mhaw jo s pxe P
**significant at the 1% probability level

Sy3 9
Table 4- Means comparison of the concentrations of K, Ca, Mg, and Naand K:Naratio in corn root
for the main effects of salinity and waterlogging

K
Jole ol Ca Mg Na ) )
Factor Levls  \qo)  (mggdw)  (mggdw)  (mggdw) NATEHO
0 4.1bc 5.0b 0.43a 12.7a 0.44b
(93) ol Sono 2 3.4d 5.0b 0.38b 8.7c 0.49b
) - , 4 4.8a 5.0b 0.33c 8.4c 0.86a
Soil waterlogging duration (days) 8 4480 5.1b 0.37b 6.1d 0.92a
20 3.6¢cd 5.40a 0.34c 10.5b 0.54b
0.11 4.7a 4.0d 0.39b 3.9¢c 1.36a
@AdS/m) Sk gluil o jlas (55940 2 3.8p 4.4c 0.35¢ 7.00 0.57b
Soil saturate extract salinity (dS/m) 4 4.4a 5.5b 0.32c 13.2a 0.37c
8 3.3b 6.4a 0.43a 13.1a 0.31c

5505 lo ire gl duoys gy Jleis mhaw 5o (5SSl (ge3T b oS ie B S JBlas (slls (slayiSils 935 5 g yo 40
Means at each column and factor followed by the same | etters are not significantly different by Duncanstest (p <0.05).
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Figure 1- Treatment combination of salinity and waterlogging on the K concentration in corn root
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Figure 2- Treatment combination of salinity and waterlogging on the Na concentration in corn root
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Figure 3- Treatment combination of salinity and waterlogging on the K:Naratio of corn root
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Figure 4- Treatment combination of salinity and waterlogging on the Ca concentration in corn root
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Abstract

Salinity and waterlogging are two abiotic stresses decrease plants yield. In this research,
the effects of soil salinization and waterlogging having concentrations of calcium (Ca),
potassum (K), magnesium (Mg) and sodium (Na) and K:Na ratio in corn (Zea mays cv.
single cross 704) root were studied under greenhouse conditions. A factorial experiment with
two factors on the basis of completely randomized design with three replications was
performed. The factors under study were: waterlogging duration in five levels (0, 2, 4, 8, 20
days) and soil saturate extract salinity in four levels (0.11, 2, 4, 8 dS/m). A loamy sand soil
for plant growth substrate and NaCl salt for establishing the levels of salinity was used. The
salinity and waterlogging factors were imposed simultaneously to the plants from the five-leaf
stage of plant growth period. The plants were harvested 60 days after sowing and the
concentrations of Ca, K, Mg and Na in corn root were determined by dry ashi method. The
results showed that by increasing the level of NaCl salinity in the soil, the K concentration
and K:Naratio of corn root were decreased significantly but concentrations of Ca, Mg and Na
in corn root were increased significantly. The Mg and Na concentrations of root in
waterlogged conditions were significantly lower than that of non-waterlogged conditions but
the K and Ca concentrations of root in waterlogged conditions were significantly greater than
non-waterlogged conditions. However, the effects of soil waterlogging duration on the Ca, K,
Mg and Na concentrations and NaK ratio of root were dependent on the level of NaCl
salinity in the soil. The results demonstrated that even short periods of soil waterlogging had
considerable long-term effects on the concentrations of Ca, K, Mg and Na and K:Na ratio in
corn root under saline and non-saline conditions.
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