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Table 1- Physico-chemical characteristics of soil, source of irrigation and maximum permissible limits for wastewater
application in agriculture

o pH NTU TDS  TSS EC TP  COD N Ca Na Mg

Characteristics ds.mb mg.I)
UWW) 8.1 29 663 27 1.06 49 17 05 100 58 18.1
(WW) 7.2 9.9 629.3 16 0.78 22 11.1 0.5 60 69 16.1
(IRNDOE) 6-8.5 50 100 - 6 200 - - 100
(WHO, 1992) 6-8.5 450 0.7 4 - - . } _
(FAO, 2006) 6-8.5 450 0.7 4 - - - - -
Denth T H EC oM ocC P K N
Soil ept exture  p ds.m) %) %) (opm) OPM %)
(0-30cm) Sla”d' 055 172 052 4 146 0.1
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Table 2- The result of analysis of variance the drought stress and irrigation management effects on soybean
characteristics at during growth season

NSPD

PH NLSh 100-SW Yield
(S.0.v) df - 4
(cm) - 5 1 5 3 © (kg.ha)
Block (B) 2 13.389ns  0.1667ns 8.1667ns 13.7223ns  20.055ns 48.223ns 0.1088ns 4020.93ns
Drought Stress (Ds) 2 766.723** 9.50** 156.16** 702.889**  8702.72** 3194.389**  3.0838**  886894.12**
(B x Ds) 4 4.89ns 0.667ns 1.8334ns 12.388ns 62.88ns 56.055ns 0.1363ns 3981.763ns
Source of Irrigation (SI) 1 34.723**  1.3889** 1.389ns 2.00ns 206.723** 0.500ns 3.2088* 69552.06**
(Ds x Sl 2 7.722ns 0.0556ns 0.3889ns 4.667ns 5.7223ns 15.50ns 0.44ns 644.276ns
(Error) 6 3.0556 0.1667 1.3889 22.611 12.6122 25.334 0.2716 4472.667
(Total) 17 - - - - - - - -
CV - 1.6 9.7 10.9 15.6 4.4 3.9 2.8 10.8

PH: Plant height; NLSh: Number of lantern shoots; NSPD: Number of seeds per pod; 100-SW: Seed weight.
** *and ns: They indicate significance at 1%, 5% and non-significance levels, respectively (Duncan, P < 0.05)
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Figure 1- Evaluation of the drought stress and irrigation management on morphological trait of soybean at during
growth season
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Figure 2- Evaluation of drought stress effects on yield and yield components of soybean at during growth season
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Table 3- Evaluation of the irrigation management on morphological trait and yield and yield components of soybean at
during growth season

Yield and yield components

Morphological characteristics

?frlijrgfig:] Grain yield 1(:,?“;? Eim 2-Grain per Num. Lantern  Plant height
Y (kg.ha?t) (g% pod Shoots (cm)
uww 679.4a 18.5a 83.1a 4.4a 109.7a
WwW 555.1b 17.7b 76.3b 3.8b 107b

Means with the same letter are not significantly different
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Table 4- The result of analysis of variance the drought stress and irrigation management effects on physiological
characteristics of soybean at during growth season

Physiological characteristics

S.0.v Df MDA Proline POD CAT
(nmol.gt FW) (pg.g-1) (U.g* FW.min™) (U.gtFW.min?Y)

Block (B) 2 0.035ns 0.00007ns 0.0650ns 0.0037ns
Drought Stress (Ds) 2 0.485* 0.0016** 0.6650** 1.2484**
(B x Ds) 4 0.0400ns 0.0001ns 0.0175ns 0.0226ns
Source of Irrigation (SI) 1 0.0005ns 0.00001ns 0.00055ns 0.0151ns
(Ds x SI) 2 0.0372ns 0.000016ns 0.0072ns 0.0105ns

Error 6 0.0683 0.00027 0.0533 0.0170

Total 17 - - - -
CV - 10.5 11 9.1 10.6

** *and ns: They indicate significance at 1%, 5% and non-significance levels, respectively (Duncan, P < 0.05)
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Figure 3- Evaluation of drought stress effects on soybean physiological response at during growth season
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Abstract

The challenge of water scarcity, the lack of water resources and the subsequent occurrence of drought stress, has made
it very important to evaluate the combined effect of drought stress and irrigation management on the sustainability of
strategic crops. An experiment with split-plot randomized complete block design in three replications was carried out
during the growth season 2023-2024, in the research farm of Sari University of Agricultural Sciences and Natural
Resources (SANRU), Sari, Iran. Treatments include; the main factor of drought stress was considered in three levels
(non-stress (FC100), moderate drought stress (FC75) and severe drought stress (FC50)) and the secondary factor of
irrigation source was considered in two levels (urban wastewater (UWW) and well water (WW)). Based on the
findings, the effect of drought stress on the morphological characteristics, yield and components of soybean was
significant. Therefore, the control (non-stress) treatment showed an obvious superiority over the two other applied
stress treatments. In addition, irrigation with urban wastewater compared to well water improved the morphological
characteristics, the number of pods with 2-seeds, 100-seed weight, and the seed yield and partially compensated the
adverse effects of drought stress. Based on the results, highest content of MDA, Proline, CAT and POD enzymes was
observed in FC50 or severe water stress conditions, with a significant increase comparing to FC75 and non-stress
treatments. Considering the possible occurrence of drought stress during the soybean growth season, the practical and
feasible option of urban wastewater application as a source of irrigation (observing essential quality criteria) can be
recommended to alleviate the water stress effects.

Keywords: Antioxidant enzymes, Morphological characteristic, Pod nhumber, Urban wastewater, Water stress
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