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Abstract

Saffron is one of the valuable plants of Khorasan and is resistant to water shortage. Due to the shortage of
water resources in the country, the cultivation of strategic plants with low water requirements and high economic
value, such as saffron, is of interest. Therefore, the main purpose of this research is to determine the water
productivity of saffron at different levels of manure and zeolite under water shortage conditions.

To investigate the water use efficiency (WUE) of saffron (Crocus sativus L.) under varying levels of manure
and zeolite application in deficit irrigation conditions, a field experiment was conducted during the 20222023
growing season at the Agricultural Research Farm of Ferdowsi University of Mashhad. The experiment was
arranged as a split-split plot based on a randomized complete block design with three replications. The main plot
included three irrigation levels (50%, 75%, and 100% of crop water requirement), the sub-plot comprised three
levels of manure (9, 18, and 27 tons per hectare), and the sub-sub-plot included three levels of zeolite (0, 3, and 6
tons per hectare). Crop water requirements were calculated using the Cropwat software. Evaluated traits included
the number of flowers, fresh flower weight, dry stigma weight, and total corm weight per plot .The results

showed that the highest levels of traits (number of flowers, fresh flower weight, stigma dry weight, total corm
weight per plot) were obtained in irrigation treatments of 100% water requirement, 27 tons per hectare of manure
and 6 tons per hectare of zeolite, respectively (317.60, 163.36, 1.5 and 5.60 grams per square meter) and the
lowest levels of these traits were obtained in the treatment of 50% water requirement and 9 tons per hectare of
manure and without zeolite, respectively (311.33, 145.56, 1.2, 4.51 grams per square meter). The highest water
use efficiency based on flower yield (0.22 kg/m3) was achieved under full irrigation with 27 t/ha manure and 6
t/ha zeolite. The maximum WUE based on corm yield (0.93 kg/m3) occurred under full irrigation and 27 t/ha of
manure. These results suggest that applying 27 tons per hectare of manure and 6 tons per hectare of zeolite,
along with full irrigation, significantly enhances the yield and economic performance of saffron cultivation.

Keywords: Corm weight, Crop water requirement, Flower number, Saffron stigma, Water stress
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