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Abstract

Evaluating the response of various saffron ecotypes regarding physiological and biochemical traits, as well as
stigma-related characteristics, is crucial for cultivation in specific regions. Therefore, a study was conducted to
assess the physiological, biochemical, and stigma-related traits of five saffron ecotypes (Torgroud: EC1, Natanz:
EC2, Kashan: EC3, Qaenat: EC4, and Badroud: EC5) in pots under open field conditions at the Islamic Azad
University Research Farm in Ardestan in 2022, following a completely randomized design with three replications.
Results indicated significant differences in yield, quality, physiological, and biochemical traits among the
examined ecotypes. The EC2 ecotype was significantly superior in yield traits such as stigma diameter (2.09 mm),
stigma length (2.43 cm), number of flowers (95.40 per m2), fresh flower yield (47.27 g m-2), and dry stigma yield
(0.828 g m-2). The levels of safranal, picrocrocin, and crocin in the EC2, EC3, and EC4 ecotypes were significantly
higher compared to other ecotypes, with the highest values of these traits observed in EC2 (53.02, 175.1, and 202.6
E}% ., respectively). The content of photosynthetic pigments (chlorophyll a, b, and total) was highest in the EC2
ecotype compared to the others. Regarding antioxidant enzyme activity, EC1 and EC4 ecotypes exhibited the
highest activity. Correlation results indicated a positive relationship between yield and quality traits. Overall, this
study clearly demonstrates that environmental conditions can significantly impact the quality and yield of saffron,
which aids the selection of the best ecotypes for cultivation in different regions. The EC2 ecotype is recommended
for cultivation in the studied area after field trials.
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Table 1- Climatic and geographical information of the regions collecting saffron ecotypes

(i 557) aibnio e (o aldle Job gw,! oS!
Region (ecotype)  Latitude (N) Longitude (E) Altitude (m) Climate
s5,5,b Torgroud (EC1)  33°26’ 51°47" ~1,372 ldsf 2y b bawgle.
Moderate to cold, mountainous
ki Natanz (EC2) 33°31" 51054/ ~1,656 s o Jataa b2y
Cold to temperate, mountainous
. e I
Aol Kashan (EC3) 33058’ 51926’ ~942 e 25 ol
Hot desert climate
oxl5 Qaenat (EC4) 33043’ 59011 ~1,413 Sl (S o
Semi-arid, continental
55, Badroud (EC5)  33°42' 51048’ ~1,372 S e

Semi-arid
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Table 2- Physicochemical properties of the soil used for the experiment

cél Texture o9 w0 Sandy loam

s Sand (2-0.05 mm, %) 52.86

e Silt (0.05-0.002 mm, %) 28.52

e, Clay (< 0.002 mm, %) 18.38

LSy sasls pH 7.66

el ojlas )3 (S 80l colan EC in saturated extract (dS.m't) 1.84

Sl esle OC (%) 0.94

JS o595 Moy Nitrogen Totar (%) 191

i SloyS o bzl B aws Extractable Phosphorus with sodium 9.42
Bicarbonate (mg.kg™! of soil) '

Extractable Potassium (mg.kg™ of soil) 3.14

Extractable Iron with DTPA (mg.kg™* of soil) 2.18

Extractable Manganese with DTPA (mg.kg™ of soil) 2.87

Extractable Copper with DTPA (mg.kg™ of soil) 0.75

Extractable Zinc with DTPA (mg.kg* of soil) 0.54
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Figure 1- Standard curve of gallic acid for determining total phenolic content.
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Figure 3- Cluster analysis of different saffron ecotypes based on yield, physiological, and biochemical traits.
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Table 6- Cluster analysis of different saffron ecotypes based on yield, physiological, and biochemical traits

geesos ) S Y S Y S
Variable Cluster 1 Cluster 2 Cluster 3 Grand centroid
1 1.7483 1.9350 1.6933 1.8120
2 2.3150 24417 2.3567 2.3740
3 67.8161 90.2299  60.3448 73.7931
4 20.8163 47.7211  23.9796 32.8435
5 0.7280 0.6860 0.3500 0.5600
6 32.8766 106.5532 86.3202 75.25
7 61.25 145.9 50.3202 85.8234
8 46.11 111.2668 104.1402 87.17233
9 80.5333 87.6717 81.4667 83.5753
10 4.7833 5.0400 4.7000 4.8693
11 2.9500 3.3333 3.0467 3.1227
12 16.2586 15.8723 12.2412 15.3006
13 5.2385 7.9121 3.2619 5.9126
14 21.4971 23.7844  15.5032 21.2132
15 1.2644 1.4558 1.9512 1.4783
16 5.7559 6.3145 4.1304 5.6542
17 234892 214341 13.3755 20.6444
18 12,7516  12.9109 9.5888 12.1827
19 4.6153 5.5149 6.6610 5.3843
20 2.5215 2.6462 3.4946 2.7660
21 5.7163 7.6615 6.9520 6.7415
lacwsssT sl Number of ecotypes 2 2 1

A 98 A (g8 9,5 VY o JUlEle =5 WM Kits 5 Slas 0 (S5 5 5, Slas —F (5 slasi =¥ S Jobo —¥ (WS ka5 -
AdgiaMs =YY g a5l 63 yglle =¥+ (JS 8~V (lgennd ST yigmw —IA lasnSTy
1. Stigma diameter, 2. Stigma length, 3. Number of flowers, 4. Flower fresh yield, 5. Stigma dry yield, 6.

Safranal, 7. Picrocrocin, 8. Crocin, 9. Moisture content, 10. Total ash, 11. Total nitrogen, 12. Chlorophyll a, 13.
Chlorophyll b, 14. Total chlorophyll, 15. Proline, 16. CAT, 17. POX, 18. SOD, 19. Total phenols, 20. MDA and

21. Flavonoids.
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Figure 4- Principal component analysis of yield, qualitative, physiological, and biochemical traits of five saffron ecotypes.
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1. Stigma diameter, 2. Stigma length, 3. Number of flowers, 4. Flower fresh yield, 5. Stigma dry yield, 6. Safranal, 7. Picrocrocin, 8.

Crocin, 9. Moisture content, 10. Total ash, 11. Total nitrogen, 12. Chlorophyll a, 13. Chlorophyll b, 14. Total chlorophyll, 15.
Proline, 16. CAT, 17. POX, 18. SOD, 19. Total phenols, 20. MDA, and 21. Flavonoids.
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