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Abstract

Saffron is one of the most valuable spices in the world and due to its high economic value and low water
requirement, it is widely cultivated in eastern Iran. In this research, which took place in the research farm of the
Ferdowsi University of Mashhad, Iran, in 2021-2022, the AquaCrop model was used to simulate the yield of the
saffron plant and was calibrated and validated using field measurements. Soil moisture, biomass, and plant canopy
cover area were measured with a relatively high time resolution during the growing season. Pearson's correlation
coefficient, root mean square, error, index of agreement, and Nash-Sutcliffe index for moisture simulation were
0.87, 7.8 mm, 0.92, and 0.62 respectively, plant biomass was 0.99, 0.3 t.ha, 0.99, 0.98 and also 0.98, 5%, 0.98
and 0.93 were obtained for canopy cover. The sensitive stages of the saffron plant were determined by examining
the changes in daughter corms' weight, biomass, and water productivity during different growth stages in response
to water stress, and a revised scenario was proposed to improve field irrigation. By applying this scenario and
running the model, the amount of daughter corms' weight production increased from 5.550 to 7.693 t.ha* and
biomass from 7.204 to 9.395 t.ha™. The water productivity also increased from 3.50 to 3.69 kg.m and 85 mm of
water consumption was saved.
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5- Root-Mean-Square Error (RMSE)

6- Pearson correlation coefficient

7- Index of agreement

8- Nash — Sutcliffe model efficiency coefficient (NSE)

1- Germination or transplant recovery
2- Vegetative stage

3- Flowering

4- Yield formation and ripening
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Table 2 - Crop parameters input to the software
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sl WSl
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- (Transplanting) e ey
Type of planting method
l o s oa
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CCo
sl b els Gloj o
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lsley L et A5y 4 ey b S oy &
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ey B 2Bl oy
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‘ . - .oa
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Measured 0.65 A e 5
Keb
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Crop water productivity- normalized climate and [coz]
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Reference harvest index
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. 1950 L Iy S Ol alss o o
Calibrated 0.85 Helerles o (s sl R
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Upper temperature
Default 91 day 2 032 Job
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Figure 7 — Comparison of measured and predicted biomass with software.
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Figure 6 — Comparison of measured and predicted moisture with software.
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Figure 8 — (a) Trend in the production of daughter corms weight in the growth stages of the plant compared to the
created water stress, (b) Biomass trend in plant growth stages compared to the created water stress, (c) Trend in ET

water productivity in the stages of plant growth compared to the created water stress, (d) Irrigation trend according
to the created water stress.
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