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Extended Abstract

Introduction: Saffron (Crocus sativus L.) is one of the oldest plants in Iran and plays a
significant role in improving the economic and social status of farmers. However, its
production mostly relies on indigenous knowledge (Koocheki et al., 2009), and its yield
is considerably lower compared to other producing countries (Koocheki et al., 2012).
According to available statistics, there is at least a 70% yield gap in saffron crop in Iran
(Koocheki, 2018).

Nutrients, especially towards the end of the growing season (Bertheloot et al., 2008;
Dordas, 2009), play a crucial role in improving flower yield of saffron. Nutrient
availability is considered as one of the most effective factors in promoting the growth of
daughter corms (Koocheki et al., 2014; Koocheki & Seyyedi, 2015). This study aimed to
assess the impact of potassium (as KTS®) and calcium (as CaTs®) thiosulphates on soil
chemical properties, as well as the quantitative yield of saffron such as leaves, daughter
corms, and flower of saffron under on-farm conditions.

Materials and Methods :This experiment was conducted based on a randomized

complete block design with three replications under on-farm management in Zaveh,
Torbat-e Heydariyeh county, Khorasan-e Razavi, Iran during the 2019-2020 and 2020-
2021 growing seasons. The treatments included: Ti: conventional on-farm management
as control, T»: T1+application of 40 liters of KTS per ha three times, T3: Ti+application
of 20 liters of KTS per ha three times, T4: T1+application of 50 liters of CaTs per ha four
times, Ts: T1+application of 100 liters of CaTs per ha two times and Te: T1+application
of 67 liters of CaTs per ha three times. KTS and CaTs were applied as soil treatment with
irrigation. The study assessed several traits, including flower yield indices (such as flower
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numbers, fresh weight of flower, dried weight of stigma per m? and stigma length), leaf
growth (including leaf length and leaf dried weight), daughter corm vyield (such as
number of daughter corms, dried weight of daughter corms per m?, daughter corm
diameter and mean weight of daughter corm), and soil properties (including pH, EC, total
N, available P, and available K).

Results and Discussion: The results showed that the application of potassium fertilizers
(KTS) and calcium (CaTs) had a significant effect on various indices related to flowers,
and leaves, as well as on the soil chemical properties. Te had the highest and Ts had the
lowest stigma dry weights. Similarly, the highest and lowest number of daughter corms
were obtained in Te and Ts treatments, respectively. The highest leaf length and dry
weight of leaves were observed in Te. The highest and lowest of daughter corm numbers
(with 7950 and 1865 corms.m, respectively) and dried weight of daughter corms (equal
to 24579 and 7859 g.m, respectively) were belonged to Te and Ts, respectively.
Furthermore, the highest and the lowest levels of available potassium content in the soil
were observed in the first stage for T4 and conventional management (with 625 and 254
mg.kg?, respectively), respectively. The highest levels of this characteristic were
observed in the second, third, fourth, and fifth stages for T3 (with 671, 697, 723, and 758
mg.kg?, respectively), while the lowest levels were associated with conventional
agricultural management (equal to 233, 217, 201, and 189 mg.kg™, respectively).

Conclusion: Based on the results, Te was identified as the best treatment for saffron
farms in Zaveh. The study suggests that paying close attention to the balance of nutrients
and chemical parameters of soil can significantly improve crop yield and soil fertility in
saffron farms. The application of calcium and potassium thiosulfate fertilizers as soil
amendments during the growth season resulted in a decrease in pH and available
phosphorus content, as well as an increase in electrical conductivity, total nitrogen, and
available potassium content in the soil. Therefore, the use of KTS and CaTs fertilizers as
thiosulphate are recommended for achieving sustainable production, particularly in arid
and semi-arid areas where potassium and calcium are crucial for saffron cultivation. To
determine the impact of these fertilizers on the intended soil properties, it is advisable to
conduct further and more extensive studies on their application in saffron farms.
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Fig. 2. Mean comparisons for the effect of CaTs and KTS treatments on flower indices of saffron.
Ti: conventional on-farm management as control, T2: Ti+application of 40 liters of KTS per ha three times, Ts:
Ti+application of 20 liters of KTS per ha three times, Ta: Ti+application of 50 liters of CaTs per ha four times, Ts:
Ti+application of 100 liters of CaTs per ha two times and Te: T1+application of 67 liters of CaTs per ha three times.
There are no significant differences between averages with similar overlap range according to standard error at p <0.05
as determined by LSD test.
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Fig. 3. Mean comparisons for the effect of CaTs and KTS frtilizers on daughter corm indicators of
saffron.

Ti: conventional on-farm management as control, T2: Ti+application of 40 liters of KTS per ha three times, Ts: Ti+application
of 20 liters of KTS per ha three times, Ta: Ti+application of 50 liters of CaTs per ha four times, Ts: Ti+application of 100
liters of CaTs per ha two times and Te: T1+application of 67 liters of CaTs per ha three times.

Means with same letter (s) are not significantly different at p <0.05 as determined by LSD test.
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saffron.
Ti: conventional on-farm management as control, T2: Ti+application of 40 liters of KTS per ha three times,
Ts: Ti+application of 20 liters of KTS per ha three times, Ta: Ti+application of 50 liters of CaTs per ha four
times, Ts: Ti+application of 100 liters of CaTs per ha two times and Te: T1+application of 67 liters of CaTs

per ha three times.

Means with same letter (s) are not significantly different at p <0.05 as determined by LSD test.
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Table 3. Mean comparisons for the effects of CaTs and KTS treatments on soil chemical criteria

Lo

- T1 T2 Ts Ta Ts Ts LSD (0.05)
Treatments
ty 9.15 915 9.17 873 878 869 1.02
5Ty sl t, 9.11 908 914 871 872 863 1.06
L ts 9.03 903 897 868 864 859 1.54
pH ty 898 887 892 852 859 854 1.22
ts 8.95 884 889 840 853 846 1.14
t 024 015 087 093 071 095 0.89
Colas t 0.21 013 084 107 065 0098 0.56
ragees ts 0.17 013 078 102 058 1.05 0.43
EC (dS/m) ty 0.11 009 065 098 043 111 0.74
ts 010 031 013 084 027 1.18 0.93
ty 0.021 0.034 0.057 0.046 0.049 0.045 0.018
N t) 0.014 0.037 0.054 0.057 0.051 0.058 0.014
S5 0l t3 0011 0.041 0.056 0.059 0.058 0.062 0.08
Total N (%) ty 0.04 0049 0.051 0.062 0.055 0.068 0.03
ts 003 0052 0062 0.069 0.067 0.077 0.009
6 i t 9.06 10.19 262 2325 2050 20.75 9.25
t, 18.86 1511 29.3 26.76 25.04 17.06 5.02
e ts 2345 1834 30.04 29.03 29.93 13.23 5.78
Available P ty 2641 27.83 3331 3223 3449 9.04 8.83
(mg/kg) ts 28.15 2821 36.05 37.76 39.04 5.01 7.78
it t 254 446 615 625 446 434 134.45
FB by
t 233 462 671 649 472 459 78.89
e ts 217 473 697 668 491 445 93.23
Available K ts 201 484 723 701 504 433 67.76
(mg/kg) ts 189 506 758 711 523 422 58.08

g dw b ,iSa 0 KTS pd Yo 5,15 +T10T3 wog aw (b )iSe 0 KTS 2 $0 4T1 T2 waals ;lsie a) 5,0lis mly ey poe :T1
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0,8+ Cugd A

Aied 65kl Cogi o 5l o i dw ssmolis cos g 4t gta d3 o da

P T0) 3l gl Fre gl LSD O}a)'] oolel s, e g0 LSD Slade 51 58,5 poldes
Ti: conventional on-farm management as control, T2: Ti+application of 40 liters of KTS per ha three times, Ts:
Ti+application of 20 liters of KTS per ha three times, T4: Ta+application of 50 liters of CaTs per ha four times, Ts:
Ti+application of 100 liters of CaTs per ha two times and Te: T1+application of 67 liters of CaTs per ha three times.
t1, t2, t3, ta and ts: are three weeks after each irrigation respectively.
* Values within each row followed by larger than the LSD values are significantly different (p< 0.05).
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