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ABSTRACT
In order to evaluate the effect of three irrigation methods including surface irrigation (1,), daily sprinkler
irrigation (1,), post-irrigation sprinkling with fresh water (13), and different levels of salinity including 2.9
(control), 3.5, 4.1, 4.7 and 5.3 dS.m™ on agronomic and physiological traits of maize, a field experiment
as factorial was carried out based on randomized complete block design with three replications during
2013-2014 in College of Irrigation science, Shahid Chamran University of Ahvaz. To apply salinity, a
sprinkler irrigation system was used to establish minimum and maximum salinity levels on two parallel
pipelines on both sides of field. Overlapping sprinklers led to establish a linear salinity gradient. Irrigation

methods I3 and I, with 4750 and 4160 kg h™ had higher and lower amounts of grain yield, respectively.
Water salinity significantly decreased stomatal conductance, chlorophyll index, leaf area index, K"
concentration and ratio of potassium to sodium, and higher reductions in these traits was observed in
sprinkler irrigation. Daily sprinkler irrigation and surface irrigation showed the higher and lower Na*
concentration, 18.2 and 15.1 mg kg™, respectively. These findings showed that, the threshold value of
salinity for most traits and all irrigation methods was found to be ~4.1 dS.m™. With the given water
resources limataion and saline water resources in Iran, post-irrigation sprinkling with fresh water might be
used for irrigating row crops such as maize with a lower yeild loss.
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Table 1. Results of physical and chemical characteristics of the soil

Soil texture pH N P,Os5 K,0
(%) (mg kg™) (mg kg™)
Loam 7.5 277/ 11.3 145
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Fig 1. Lateral placement scheme, sprinklers, cans, treatments and replications in the sprinkler irrigation system. (1)
and (2) are the sprinklers and cans for water collection, respectively (S;: 2.9 (control), S,: 3.5, S3: 4.1, S4: 4.7, S5: 5.3
dS.m™* and R: replications).
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Table 2. Electrical conductivity of soil at 0-40 cm depth

Electrical conductivity of soil (dS.m™)

Si S; Ss S, Ss
Before
treatments 2.0 25 33 3.6 3.7
Surface irrigation application
End of growth 40 45 54 6.3 6.3
season
Before
Dailv sorinkler treatments 29 31 31 3.7 31
tly spri application
irrigation End of arowth
Y 37 51 6.2 6.8 75
season
Before
Daily sprinkler treatments 2.3 24 31 33 34
irrigation with application
post fresh water End of growth 36 42 44 57 59
season
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Table 3 Analysis of variance for morpho-physiological traits and grain yield of maize hybrids 704 in different levels
of salinity and irrigation methods

Mean square

Grain  Total Stomatal Chlorophyll Leaf

h - Na* K* K*/Na*

SO.V. yield d_ry conductance index area concentration  concentration ratio

weight index

Irrigation ns ns wx . sox - o o

method (1) 2 0.35 1.76 0.017 19.7 13.49 36 180 1.25
Salinity levels o - - - - . - .

©) 4 3.30 16.2 0.198 255 141 10.06 11.5 04
I1xS 8 0.99 1.66" 0.007 " 12.8"™ 0.275™ 420" 31" 0.04"™

Error 30 0.29 1.6 0.002 9.6 0.161 47 1.86 0.19

Cv (%) - 12.15 104 14.76 6.17 5.7 13.1 17 23

ns: Non-significant SO sme e NS
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Fig 2. Effect of different salinity levels and irrigation methods on grain yield of maize hybrid 704 (indicator bars is

the standard error of three replicates). |,: Surface irrigation, 1,: Daily sprinkler irrigation, I5: Daily sprinkler irrigation
with post fresh water.
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Table 4. Effect of different levels of salinity and irrigation methods on some physiological characteristics

of maize hybrid 704
Means
+ ; u ; Irrigation
+INa* pati K™ concentration Na™ concentration Leaf area Chlorophyll Total dry
K'/Na" ratio (mg kg?) (mg kg?) index index weight (kg ha™) methods
1.95° 296° 15.1° 6.8° 48.3° 12166 ° I,
1.43° 228° 18.2° 6.2° 52.2° 12460 * I,
15° 237° 16.2° 8° 52,52 12646 ° I3
Salinity levels
2170 30.5° 14.8°¢ 85° 55.1°2 14096 *' S;
1.74% 25.5° 15°¢ 78% 5512 13398 @ S
1.61° 238° 15.7°¢ 72% 51.2° 12533 % Ss
1.41° 23° 175 ° 6.1 47.4° 11414 °¢ S
1.23° 24.2° 19.5° 54° 46.9° 10680 ¢ Ss
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Means within a column followed by the same letter for each traits are not significantly different (P = 0.05), according to Least

Significant Difference Test (LSD).

S1:2.9, $,:3.5, S3:4.1, S4:4.7, S5:5.3 dS.m™
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I1: Surface irrigation, 1,: Daily sprinkler irrigation, I3: Daily sprinkler irrigation with post fresh water
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Fig 3. Effect of different salinity levels and irrigation methods stomatal conductance of maize hybrid 704

(indicator bars is the standard error of three replicates). l;: Surface irrigation, I,: Daily sprinkler irrigation,
I3: Daily sprinkler irrigation with post fresh water.
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Table 5. Correlation coefficients between morphophysiological characteristics of maize in different levels of salinity and

irrigation management (n=21)

No. Traits 1 2 3 4 5 6 7 8
1 Grain yield 1
2 Total dry weight 078" 1
3 Stomatal conductance 072" 061" 1
4 Chlorophyll index 051" 049" 074 1
5  Leafareaindex 063 069 08 056 1
6  Na concentration 053" 064" 061" 032" 072" 1
7 K’ concentration 0347 039 044 009" 035 057 1
8 K'/Na’ ratio 053" o058 o061 027™  o0m2”  -078" 0@ 1

Aoy ) 50 Jleaxl zolaw 1o )l gme g o gime juf S S 4 o
", "and ™ Not significant and significant at 5% and 1% probability levels, respectively
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