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1-Microscopic Models
2-Macroscopic Models
3-Actual Transpiration (Ta)
4-Potential Transpiration (Tp)
5-Reduction Function ()
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Table 1- Results of chemical analysis of Shoor River water sample

EC milliequvalent/liter milliequvalent/liter

T.D.S . .
mghio  @sm  PH co; HCor o sor T Mgt N K S SAR Na ¥,
Loyl B oesls

7520 10.49 7.88 0.04 4 70 49.1 123.1 104 316 765 0.17 118.67 16.69 64.61

(milliequvalent/liter)™ o, SAR*
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Table 2- Some chemical properties of pot soil

SAL ogasee o 2 (o Cugb, 2 o> Cugb, . o
N . . i (%) it Cagb, ab -] "
(g/em’) S Shomod) 0 yiSe shomodle Y yiSe Relative d o) * o
Bulk Density Volumetric Moisture  Volumetric Moisture  gaturated (%) Texture Clay Silt Sand
(g/cm3) 15 atm a7 0.3 atm
1.54 11.0 25.4 414 512‘;1‘1? 13 7 80

JB gy il () alisy Casky o 1505 le 4 09
O Sy 95 oo pbl 6ylol Slles 3 (BoEC) olS i
oyt e Ao 02l VO i)l lol COf Bes lade
(D) b a5 jlas )3 do )3 Yol g jlome s o e
Ocec = Orc —(Oc —Opyp ) x MAD (V%)

Orc (Iooyd) olS Cis b oz Cugby Grec QT »&S
Cosgb)Ghup g (1-2,2) \u‘—‘))' il s > SB ez Cagb,
oy MAD 4 (1o 3) | ptls 53,03 alaii 1o )> S ez
8l ee (42)9) (gl jlre adss Slas
d, =(Grc — oy ) x MADX D, (V)

dlate 308 Dy 5 (5 (o) ol f Gos Oy o] 3 &S
b (5 ) Lot o

Ol oM <l 63503l 5o,k 5l olS Lawgs Ol b juno lade
3,5 duwle 5 dlaly olul
| =(ET,+ D4 +R, )£ 4S I\

oLS )5 9 35 ETe (5 (o) il Ol Gas Tl 0 &8
o) SUlgy G Ro (55 (o) (o525 ol Gas Dy 5 o)
sloe (5 Jhoe) S gy 0555 Sl AS 4 (5

g 3 0dlaiwl gl ol jl oylol 58 (i yaeliy slp
o (eiwly sl (TS by S Olgis & 58 S s
L g plss ol adllas (pl 3.8 )3 )1\ oolaiuwl dyg0 gl
VV) A8 (oxiwly (0329 (B9 9 (o Jad) Cilisee (slagsd,
by oS bl Lol bey 45 b Lt ol (YR Y5 XY

1-Field Capacity (FC)
2-Permanent Wilting Point (PWP)
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Figure 1- Basil response to irrigation water salinity stress
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Table 3- Model parameters for estimating basil response to salinity stress at models of 4, 5, 6, 8, 10, 11, and 12
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Bi-Exponential
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Figure 2- Mathematical-empirical functions based on electrical conductivity of the saturated extract soil salinity
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Introduction: Several mathematical models are being used for assessing the plant response to the salinity of
the root zone. The salinity of the soil and water resources is a major challenge for agricultural sector in Iran.
Several mathematical models have been developed for plant responses to the salinity stress. However, these
models are often applicable in particular conditions. The objectives of this study were to evaluate the threshold
value of Basil yield reduction, modeling Basil response to salinity and to evaluate the effectiveness of available
mathematical models for the yield estimation of the Basil .

Materials and Methods: The extensive experiments were conducted with 13 natural saline water treatments
including 1.2, 1.8, 2,2.2,2.5,2.8,3,3.5,4,5, 6,8, and 10 dSm™. Water salinity treatments were prepared by
mixing Shoor River water with fresh water. In order to quantify the salinity effect on Basil yield, seven
mathematical models including Maas and Hoffman (1977), van Genuchten and Hoffman (1984), Dirksen and
Augustijn (1988), and Homaee et al., (2002) were used. One of the relatively recent methods for soil water
content measurements is theta probes instrument. Theta probes instrument consists of four probes with 60 mm
long and 3 mm diameter, a water proof container (probe structure), and a cable that links input and output signals
to the data logger display. The advantages that have been attributed to this method are high precision and direct
and rapid measurements in the field and greenhouse. The range of measurements is not limited like tensiometer
and is from saturation to wilting point. In this study, Theta probes instrument was calibrated by weighing method
for exact irrigation scheduling. Relative transpiration was calculated using daily soil water content changes. A
coarse sand layer with 2 centimeters thick was used to decrease evaporation from the surface soil of the pots.
Quantity comparison of the used models was done by calculating statistical indices such as maximum error
(ME), normalized root mean square error (nRMSE), modeling efficiency (EF), and coefficient of residual mass
(CRM). At the end of the experiment, dry matter yield at the different treatments was measured and relative
yield was calculated by dividing dry matter yield of treatments on dry matter yield at no stress treatment (control
treatment). Leaching requirement in experimental treatments was calculated by Ayarset al., (2012) equation.

Results and Discussion: The results indicated that Basil threshold value based on soil salinity was 2.25
dSm™" with the yield reduction of 7.2% per dSm™'. The mathematical model of van Genuchten and Hoffman
(1984) had a higher precision than other models in simulating Basil yield reduction function based on saturated
soil extract salinity. The overall observations revealed that van Genuchten and Hoffman (1984), Steppuhnet al.,
(2005) and Homaeeet al., (2002) models were accurate for simulating Basil root water uptake and yield response
to saturated soil extract salinity. Considering the presented results, it seems that among math-empirical models
for salinity stress conditions, model of van Genuchten and Hoffman (1984) is more accurate than Maas and
Hoffman (1977), Dirksen and Augustijn (1988) and Homaeeet al., (2002a) models. The works of Green et al.,
(2006) and Skaggs et al., (2006) came to the same conclusion. Our work indicated that mostly statistical models
have lower precision than math-empirical models. Steppuhn et al., (2005a) reported that statistical models had
the higher accuracy than math-empirical model of Maas and Hoffman (1977) and among statistical models, the
modified Weibull model had the best fit on measured data which is in good agreement with the results of this
study.

Conclusion: The goals of this research were to evaluate Basil response to saturated soil extract salinity, to
estimate threshold value of Basil crop coefficients, to obtain yield reduction gradient, and also to investigate
efficiency of available math-empirical models in estimating reduction functions. The results of this study
indicated that the Basil threshold value obtained based on saturated soil extract salinity was 2.25 dSm™ and the
gradient of yield reduction was 7.2% per dSm™ according to Maas and Hoffman (1977) linear fitting. The
reached general conclusion was that among the math-empirical reduction functions, the model of van Genuchten
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and Hoffman (1984) had the highest accuracy when compared to the models of Maas and Hoffman (1977),
Dirksen and Augustijn (1988) and Homaee et al., (2002a). Therefore, it is recommended to use the van
Genuchten and Hoffman (1984), Steppuhn et al., (2005), and Homaee et al., (2002) models respectively, instead
of the other models in this research.
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