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Abstract

One of the ways to reduce water consumption and increase water productivity is to simultaneous use mulch and deficit irrigation. For
studying the effect of mulch and different levels of irrigation on water use efficiency of Basil, a split plot experiment based on randomized
complete block design was conducted. The experimental treatments consisted of four different irrigation levels; and two soil factors in two
seasons of cultivation. The elasticity theory was used to determine the maximum product yield and water productivity. In the theory of
elasticity, marginal water consumption efficiency index and elasticity index are determined by deriving from the production function. The
results of the first season showed that in the conditions of maximum yield, the yield of the product in mulched soil was about 19% higher
than the normal soil, while water consumption was reduced by 28% in the mulch, and in total about 50% of water Productivity has increased.
In deficit irrigation condition, the best dry matter yield, water requirement and water productivity were 118 gr/m°, 67 mm and 67.1 gr/lit in
soil covered with mulch respectively; while these values for uncovered soil were 96.7 gr/ m?, 80.2 mm and 21.1 gr /lit respectively. The
results in the second season of cultivation were similar to those of the first cultivar and indicated that the yield of the product, water
requirement and water productivity in the mulch was increased. The results of the experiment showed by applying mulch on the soil surface
and using deficit irrigation strategy, water use efficiency and yield productivity of basil increased.

Keywords: Basil, Deficit irrigation, Mulch, Water productivity.
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Table 1. Physical and chemical characteristics of soil

Layer Soil Field capacity water Wilting point water Specific gravity of Saturated water content
thickness (m) texture content (cm’/cm?) content (cm’/cm’) dry soil (gr/cm’) (percentage)
0.2 Silt loam 18.12 8.37 1.36 44.64
Table 2. Chemical properties of water
Parameter Ca+Mg (meq/lit) Na (meq/lit) PH EC (ds/m)
Amount 16 29 7.2 1.1
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Table 3. Growth calendar

Crop season Planting time in Fully growth time Length of
the main land (days) growth period
First 1397/5/27 1397/6/17 16
Second 1397/7/11 1397/7/30 19
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Figure 1. The experimental field and arrangement of treatments
(First treatment: mulched soil, second treatment: unmulched soil)
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Table 4. The amount of applied water of the treatments in the first and second planting in the summer (mm)

First planting

Second planting

Irrigation Soil treatment Irrigation Soil treatment

treatment Unmulched soil Mulched soil treatment Unmulched soil Mulched soil
1120 118 91 1120 79 52
1100 98 76 1100 66 43
190 88 69 190 59 39
170 69 53 170 46 30
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Table 5. Results of the average biomass yield in different treatzments in the first and second crops in the summer of 1397

(g/m’)

Second planting

First planting

Soil treatment Irrigation Soil treatment Irrigation

Mulched soil Unmulched soil treatment Mulched soil Unmulched soil treatment
453 40.4 1120 131.0 111.0 1120
453 40.5 1100 131.0 112.0 1100
433 37.0 190 119.7 104.0 190
30.0 25.08 170 84.0 79.9 170

Table 6. The results of analysis of variance (mean square) of dry weight of basil under the influence of different
irrigation regimes and straw mulch (first planting)

Sources of variance (SOV) Degrees of freedom (DF) Mean square (MS)
Block 2 0.009
Irrigation 3 1.408°
mulch 1 0.2317
Irrigation x mulch 3 0.537
Error 14 0.898
%CV - 28.02

ns, **, *: non-significant and significant at 1% and 5% probability level, respectively.

Table 7. The results of analysis of variance (mean square) of dry weight of basil under the influence of different
irrigation regimes and straw mulch (second planting)

Sources of variance (SOV) Degrees of freedom (DF) Mean square (MS)
Block 2 0.00087™
Irrigation 3 0.665"
mulch 1 0.087"
Irrigation x mulch 3 0.0177""
Error 14 0.012
%CV - 8.37

ns, **, *: non-significant and significant at 1% and 5% probability level, respectively.

Table 8. The results of water productivity in normal soil and mulched soil in the first and second plantings in the

summer of 1397 (g/lit)
First planting Second planting

Irrigation Soil treatment Irrigation Soil treatment
treatment Unmulched soil Mulched soil treatment Unmulched soil Mulched soil

1120 0.94 1.43 1120 0.51 0.88

1100 1.14 1.72 1100 0.62 1.05

190 1.18 1.75 190 0.62 1.12

170 1.17 1.58 170 0.54 0.99
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Figure 2. Data scattering of water consumption and crop yield in two planting seasons; a) first planting and b)
second planting

Table 9. Crop yield functions in two types of soil cover and two planting seasons

Soil treatment

Planting season

Function

Mulched soil
Unmulched soil
Mulched soil
Unmulched soil

First =0.0512CU*+8.6575CU-232.17

First Y=-0.0217CU*+4.6857CU-139.45
Second =-0.0596CU*+5.5831CU-84.19
Second =-0.023CU+3.3449CU-80.305
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Figure 3. The curve of changes in Y, WUE, MWUE and EI in two types of soil cover in the first planting season; a) mulched soil and b)
unmulched soil
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Figure 4. The curve of Y, WUE, MWUE and EI changes in two types of soil cover in the second planting season; a) mulched soil and
b) unmulched soil
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Table 10. The results of maximum crop yield and maximum water productivity in mulched soil and unmulched soil in two planting seasons

Maximum crop yield Maximum water productivity
(grm?) (mm) (gr lit") (grm?) (mm) (gr lit")
Mulched soil First 134.0 84.6 1.58 118.0 67.3 1.76
Unmulched soil First 113.5 108.0 1.05 96.7 80.2 1.21
Mulched soil Second 46.4 46.8 0.99 41.3 37.6 1.10
Unmulched soil Second 41.2 72.7 0.57 37.0 59.1 0.63
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