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Table 1. Numbering and levels of treatments used in the study

Cow Manure

Superabsorbent
Treatment (OM) P Fertilizer
A .
No . ..
Level 0 2 0 0.1 0.25 . With Fertilizer
Fertilizer
Treatment cl &2 a2 & el &2
number
oalazul )40 6}@ }}S Slasein =Y J)J}-
Table 2. Characteristics of cow manure
pH N P K Ca Fe Mn Zn Cu
% mg/kg
Cow 7.8 1.46 0.96 1.15 2.85 1501 223.53 160.49 57
Manure
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Table 3. Physical and chemical properties of the soil studied

Soil Organic

Texture p EC carbon P K Fe Mn Zn
dS/m BV PN mg/L
S.L 7.92 0.68 0.21 8.53 216 2.54 1.78 1.35
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Table 4. Results of water used for irrigation

pH Ec SAR Cl CatMg Na
dS/m mg/L
7.12 1.82 6.43 7.28 4.14 9.22
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Table 5. Analysis of variance of simple and interaction effects of superabsorbent, organic matter and nutrition on studied traits

Mean Square

The percentage of

Source of variation df i
symptomatic B Fe Ca P K Zn Na Mg
leaves
Replication 6 3.19 52.92 126.06 0.17 0 0.01 34.51% 0 0

Organic Matter (OM) | 1 279.48" 32163.74"  18323.67*  4.55™ 0.067 3.34* 961.37° 0.05* 036"
Superabsorbent (SA) | 2 638.66°" 17296.68%  3432.14™  6.09* 0.005°* 1.39* 211.87° 0.01°* 0.07°
Fertilizer (F) 1 31.73* 6051.42* 14877.68** 13.13** 0.013** 1.49** 1613.76** 0.02** 0.11**
OMXSA 2 25.26™ 10702.56** 966.04** 1.23* 0.001 0.21* 50.15* 0.002** 0.001
OMXF 1 7.61 699.93% 5494.92* 0.01 0.002* 0.13* 71.07" 0.003* 0.02"*

SAXF 2 4.25 242.37% 985.61% 0.897 0.001 0.24™ 76.05* 0.001 0.00

OMXSAXF 2 1.86 105.77 1200.75% 0.05 0.001 0.30% 53.95% 0.001* 0.01
Error 66 4.42 47.32 62.74 0.19 0 0.01 7.21 0 0.002

* and ** significant at 5 and 1% probability level respectively
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Table 6. Simple effects of organic matter, nutrition and super absorbents on studied traits

Traits
Levels Th";
ercentage
Treatment P B Fe Ca p K Zn Na Mg
(Weight symptomatic
percentage) leaves
Organic Matter 0 19.91a 85.47a  62.13b  331b  0.09 0.76b  20.46b 0.11a 0.28b
(OM) 2 16.53b 48.86b  89.76a  3.75a 0.14a 1.14a  26.79a 0.06b 0.43a
Superabsorbent 0 22.71a 93.86a  66.3lc  3.99a 0.10c 0.77¢  22.05b 0.10a 0.32¢
(SA) 0.1 18.13b 5629b  74.61b  347b  0.12b 0.90b  22.22b 0.08b 0.36b
0.25 13.77¢ 31.35c  86.94a  3.13c 0.13a 1.18a  26.59a 0.07¢ 0.42a
No Fertilizer 17.63b 75.11a  63.54b  3.16b 0.11b 0.83b  19.52b 0.15a 0.33b
Fertilizer (F) . .
With Fertilizer 18.78a 59.23b  88.39a  3.86a 0.13a 1.07a  27.72a 0.07b 0.44a

* and ** significant at 5 and 1% probability level respectively
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Figure 1. Interaction between organic matter and superabsorbent on (a) percentage of symptomatic leaves, (b) boron
concentration, (c) calcium concentration. Similar letters indicate no significant difference at 5% error level
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Figure 2. Interaction of organic matter and nutrition on the concentration of (a) Boron, (b) Phosphorus, (c) Magnesium.
Similar letters indicate no significant difference at 5% error level
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Figure 3. Interactions between superabsorpant and nutrition on the concentration of: a) boron, b) calcium. Similar letters
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ABSTRACT

Introduction: water salinity is a major problem due to its negative influence on the
yields of many crops. Among the horticultural products, Citrus is salt-sensitive. And
their response to salinity depends on a variety of factors, including rootstock - scion
combinations, irrigation system, soil type and climate. Superabsorbent and organic
matter are modifiers that have attracted the attention of many researchers and farmers in
recent decades. The use of organic fertilizers could be one of the possible ways to modify
saline or sodic soils and waters and create a sustainable ecosystem. Although the soil of
most citrus orchards in the south of kerman is not very salinity restricted, irrigation
water of many orchards is a limitation for the growth and production of citrus crops. So,
the purpose of this study was to investigate the effect of optimum nutrition and organic
matter and superabsorbent on in increasing salinity resistance at the sure orange
rootstock .

Materials and Methods: In order to investigate the effect of organic matter,
superabsorbent and optimum nutrition on reducing the effect of salinity on irrigation
water on sure orange rootstock, a factorial experiment was conducted in a randomized
complete block design with 12 treatments and 4 replications. In this experiment, the first
factor was an organic matter (rotten cow manure) with two levels (0 and 2 wt%), the
second factor was superabsorbent (acrylic acid acrylic acid copolymer) with three levels
(0, 0.1 and 0.25 wt%) and the third factor was the two-level optimum nutrition (no
fertilizer and optimum fertilizer of the macro elements (nitrogen, potassium, phosphorus
and magnesium) and the micro elements (iron, zinc and manganese) required by the plant
based on soil testing. At the end of experiment, the percentage of leaves with symptoms
of salinity damage and concentrations of zinc, iron, boron, phosphorus, potassium,
sodium, calcium and magnesium in leaves were measured in different treatments.
Results and Discussion: The results were showed that the combined application of
animal manure with a superabsorbent fertilizer resulted in an increase in the
concentration of these elements in the shoot compared to the control. The highest
percentage of sodium (0.17) and leaves with salinity (22.01) and the highest amount of
boron (148.2 mg / kg) were observed in control treatment. Also, c2d3e2 treatment
(combined 2% organic matter, 0.25% superabsorbent and optimum nutrient intake) had
the lowest sodium content and leaves with salinity and lowest boron content, but the
highest increase in potassium, iron and zinc with about 2% Equal to their values in the
control treatment..

Conclusions: Salinity stress has a great influence on the quantitative and qualitative
characteristics of citrus fruits. Applying stress at different stages has different negative
effects on the plant. On the other hand, fertilizer systems, especially the combination of
organic and chemical fertilizers and application of fertilizers such as superabsorbent, had
positive effects on studied traits. Increasing and expanding access to water and improving
the water use efficiency of the plant were the main positive effects of using
superabsorbent and organic matter on saline-hardened soils..

Keywords: Cow manure, optimum nutrition, super absorbent, salinity, light texture
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