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Table 2. Estimated parameters by equations 5, 6, 7 and 9 in different models

(Model) Jas EC, EC,, ECs ECmax B P,
Homaee ef al. 2.6 3 - 17.5 - 1.15
Dirksen et al. 2 3 11.57 - - 1.2

van Genuchten - 3 11.65 - - 1.71
Maas & Hoffman 34 3 - - 0.0517 -
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Table 3. The calculated statistics for comparison of different models in seedling growth stage

Model) Joo E’ d’ CRM R?
Homaee et al. 0.77 0.68 10.13 0.88
Dirksen et al. 0.73 0.59 24.3 0.80

van Genuchten 0.71 0.61 22.13 0.81
Maas & Hoffman 0.73 0.63 -16.34 0.83
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Figure 1. Salinity effect on the relative numbers of durum wheat
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Figure 2. The measured relative number of durum wheat seedlings and those predicted by Maas and Hoffman (A),
van Genuchten and Hoffman (B), Dirksen ef al., (C) and Homaee et al., (D) models.
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Table 4. Estimated parameters by equations 5, 6, 7 and 9 in different models

(Model) Jaw EC, ECn ECs ECax B P,
Homaee et al. 1.6 1 - 14.50 - 1.67
Dirksen et al. 1.8 1 7.8 - - 2.2

van Genuchten - 1 7.8 - - 2.11
Maas & Hoffman 0.7 1 - - 0.0627 -

‘5..45) ..\.MJ) JS‘ M}/vo B s SYolro LJLM 6‘)“ W) d.».wl.‘?oo ‘5Lbo)Lo>‘ -0 Jsd}
Table 5. The calculated statistics for comparison of different models in the first vegetative growth stage

Model) Jae E' d’ CRM R’
Homaee et al. 0.74 0.86 4.55 0.85
Dirksen et al. 0.70 0.77 -6.3 0.80

van Genuchten 0.69 0.75 -4.5 0.80
Maas & Hoffman 0.76 0.85 6.6 0.85

bz sloJae ;09 5V & b SVl 5l ool b oo 5,91 5 (sl el b -F Jga
Table 6. Estimated parameters by equations 5, 6, 7 and 9 in different models

(Model) Jao EC, EC,, ECs EC max B P,
Homaee et al. 1.7 1.5 - 16 - 1.33
Dirksen ef al. 1.6 1.5 9.8 - - 1.7

van Genuchten - 1.5 11.8 - - 1.48
Maas & Hoffman 1.6 1.5 - - 0.055 -

‘5...45) ..\.w) r:sé :‘J?)—o L alises SYoles a.A.AA.lLa.A 6‘)4 W) Mbﬂﬁ 6&5)Lo—l -y Jj..\>
Table 7. The calculated statistics for comparison of different models in the second vegetative growth stage

(Model) Jae E’ d’ CRM R’
Homaee et al. 0.76 0.80 7.45 0.76
Dirksen et al. 0.71 0.76 12.4 0.71

van Genuchten 0.66 0.71 16.7 0.69

Maas & Hoffman 0.81 0.86 -1.65 0.88
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Figure 3. Salinity effect on relative transpiration of durum wheat seedlings at first vegetative growth stage
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Figure 4. The measured relative transpiration of durum wheat seedlings and those predicted by Maas and Hoffman
(A), van Genuchten and Hoffman (B), Dirksen et al., (C) and Homaee et al., (D) models at first vegetative growth
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Abstract

Fresh water deficit is one the most limiting factors in arid and semi-arid regions for agricultural
productions. Consequently, it is needed that quantitative response of plants to salinity stress be
analyzed in order to use marginal and brackish water to produce agricultural crops is such regions. The
vegetative growth stage is the most critical period of plant growth, because the final production
directly depends on this early phonologic stage. The objective of this research was to quantitatively
assess durum wheat response to salinity at different vegetative growth stages by using macroscopic
models. Consequently, an extensive experiment was conducted in a loamy sand soil, using different
salinity treatments including one non-saline water (0.4 ds.m™) and five natural saline waters of 2, 4, 6,
8 and 10 dS.m™. The macroscopic models of Maas and Hoffman, van Genuchten and Hoffman,
Dirksen et al., and Homaee et al. were used to predict the relative seedling numbers and relative
transpiration. To compare the models and their efficiency, the Modified Coefficient Efficiency (£"),
Modified Index of Agreement (¢") and Coefficient of Residual Mass (CRM) statistics were calculated.
Results indicate that Homaee et al. model provides a reasonable prediction at the first growth stage
(E), while Maas and Hoffman model can provide relatively better predictions at the second and third
growth stages.
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