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Abstract

Background and Objective: Given declining water resources in Iran, particularly in Isfahan Province, assessing forage
maize production potential and water productivity—despite its relatively high water requirement but strategic
importance—has become essential. This study aimed to determine the optimal planting date and to evaluate yield potential
and water productivity across different regions of Isfahan province.

Methods: Maize growth was simulated for 18 planting dates using 13 years of climatic data and the CERES-Maize model
for 20 calibrated hybrids across dominant soil textural classes. After selecting optimal planting date for nine selected
stations, production potential and water productivity were assessed for two calibrated hybrids (SC606 and SC704) using
detailed soil profile data.

Results: Climatic analysis indicated that eastern stations had potential yields below the provincial average. The combined
effects of climate and soil texture revealed that the highest yield was occurred in Daran (26.2 Mg ha™") for SC606, while
the lowest was obtained in Zarrin-Shahr (17.2 Mg ha™!) for SC704. Dry biomass water productivity ranged from 3.75 to
5.55 kgm. The western regions of the province, due to their higher elevation, greater solar radiation, and favorable
temperatures, exhibited the highest production and water productivity. Conversely, poorer water and soil quality in the
central and eastern regions substantially reduced yield and water productivity. Accordingly, the western parts were
identified as suitable areas for forage maize production because of favorable climatic conditions and the absence of soil
salinity constraints.

Conclusion: The simulation results indicated that planting date has a significant effect on maize yield and water
productivity. In the suitable regions of the province, planting from late May to late July (depending on the hybrid), not
only enhances yield and water productivity, but can also reduce the risk of late-season cold stress.
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Fig. 1. Location of meteorological stations in Isfahan province
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Table 1. Properties of three soil textural groups representing the dominant soil textural classes in Isfahan province (Isfahan
Agricultural and Natural Resources Research Center, 2018)

(1) s (L) s (/) I esks Grile) Ges Sl il S
Silt (%) Clay (%) Organic matter (%) Depth (cm) Soil textural class

350+ 8.4 315+ 6.9 05+03 0-30

Clay loam
33.0+9.2 355+83 0.7+0.1 30-100
39.0 £ 6.9 21.0+4.8 04+0.2 0-30

Loam

425+73 24.0+3.2 0.4+0.1 30-100
30.0+7.0 100 +74 0.2+0.1 0-30

Sandy loam
27.0+7.9 10.5+2.2 02+0.1 30-100

Lleds o158 (SD) [las Gl ol £ . Sls &) oy sls]

Data are reported as mean + standard deviation (SD).
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Table 2. Soil profiles information within the meteorological station areas (Agricultural Jihad Organization of Isfahan Province, 2021)

(/) Jesle Sl il D ep S (D) hew () s PR PPN
Organic matter (%) pH Soil texture Gravel (%) Silt (%) Clay (%) Meteorological station
05+02 7.7+02 SCL, L, SiL 180+84 349+111 357+£71 (FR) 5054 3
05+03 7.8+0.2 SCL, CL, SiCL, SiL, C 170+ 166 368*+11.1 365+63 (DN) Oyl
04+02 7.7+£02 SCL, SiCL, L 187+78 405+106 346+78 (CN) Olfs\’:
04+04 %(z; L,CL 24+132  331£69 319+39 (KR) [Ll s+
02+04 7.7%0.1 SL 452+11.8 220£70 20.7£4.7 (ME) 400
04£03 g4x04 Db SiCLégiLL’ GLSSL o g74152  386+120 331135 (GN) LS
04+02 8.1£02 SiCL, C,CL, SCL, L 21+45 372+69 383%112 (KD) JL.U):S
03+04 79402 SL, SCL, SiC, L, C 1024172 365+99  333+89 (ZR) 055
03+02 79+0.1 CL, SCL 137131 31.1£11.7 335+75 (ND) JL.“QL?U'
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Data are reported as mean =+ standard deviation (SD).
CiS Rl sl b ¥ g
Table 3. Planting date scenarios
3995 530 b 335 580 &b 335 580 &b 3995 530 &b
Julian day Date Julian day Date Julian day Date Julian day Date
27 sls = 8 o034 20 e 29
200 18-July 150 29-May 100 9-April 50 18-February
3366 sls = 18 28230 Ll 9
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sls 0 16 sls 5 28 g3l 9 Ll 19
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513,026 7 Cigesyl 19 Lawl 29
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oS o 17 Cigos,l 29 s 10
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4- Crop water productivity
5- Irrigation water productivity
6- Ratio of total biomass
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Fig. 2. Variations of biomass weight (RTB), grain yield (RMY), water productivity (RWPc), and irrigation water productivity
(RWP1) under different climatic conditions across three soil textures (sandy loam, loam, and clay loam) for the 21 meteorological
stations studied
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