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Abstract

Saffron can be cultivated in many regions of the world with different climates. However, the Mediterranean
climate with warm and dry summers is the most suitable climate for growing saffron. The present study was
conducted to evaluate some indicators of saffron growth in 2019-2020 in four regions with different altitudes above
sea level in Sari, Iran. These regions include Sari plain (level with sea level), Sarkat (350 meters above sea level),
Resket (900 meters above sea level), and Margav (1350 meters above sea level). These experiments were
performed in a randomized complete block design with three replications. The treatment included corm size in
three weight groups: small (4£2 g), medium (10£2 g), and large (15+2 g) and; measured traits include leaf area
index, cumulative dry matter, growth rate, relative growth rate, and saffron yield. The results showed that the
saffron leaf area development trend in all studied regions has a non-linear trend and follows a logistic-peak
function. Based on the results, a significant difference was observed between the leaf area development trend
among different sizes of mother corm in all regions, and the trend of leaf area index changes during the growing
season was higher for larger corms than for smaller corms. The changes in dry matter accumulation also had a
sigmoidal trend in all experiment regions. Total dry matter changes were higher for larger corms. Although the
trend of changes in crop growth rate in higher altitude regions was lower; the rate of growth rate fluctuation or the
difference between the minimum and maximum growth rates during the season in the two regions was less than
the lower regions. The growth trend of saffron in four regions showed that it grows during the season in the region
with higher altitudes above sea level, and following more vegetative growth and more dry matter allocation to the
storage organ, a larger corm is produced, and the potential to increase the yield of dried saffron flowers and stigmas
will increase next year.
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Table 1- Soil analysis of cultivated farms in different experiment regions of Sari
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Figure 2- Trend of changes of leaf area index in different sizes of corm in different levels of the sea in Sari region: D: Sari (sea
level), S: Sarkat (350 m above sea level), R: Resket (900 above sea level), M: Margav (1350 m above sea level).
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Table 3- Coefficients of equation (3) for leaf area index and three different sizes of saffron corm in different regions of Sari

Eq.(3) LAI = (a+b)*4*(EXP(-(x-c)/d)/(I*EXP(-(x-c)/d)))"2

adbio a+SE b +SE c +SE d +SE R2
Region
L 4 0.12 +0.0021 0.195 +0.026 253.56 +0.001 87.461 +0.0002 0.97
L 10 0.11 +0.047 0.271 +0.07 208.504 + 28.76 47.167 +4.343 0.99
Sari 15 0.06 +0.034 0.64 +0.045 215.097 +0.002 69.9 +0.0003 0.98
s 4 0.125 +0.013 0.2 +£0.018 218.82 +0.0001 60.458 +0.0001 0.99
7 10 0.086 +0.018 0.494 +0.02 190.439 +3.85 32.336 +3.132 0.99
Sarkat 15 0.011 + 0.043 0.621 +0.06 214.05 +0.0003 62.463 + 0.0005 0.98
<. 4 0.08 +0.01 0.165 +0.04 162.84 +0.001 42.639 +0.0001 0.95
) 10 0.138 +0.02 0.439 +0.03 182.266 +5.199 23.868 +1.3 0.95
Resket 15 0.057 +0.004 0.643 +0.012 178.19 +0.0003 60.114 + 0.005 0.94
» 4 0.099 +0.02 0.174 +0.031 196.04 +0.0004 76.316 +0.0005 0.97
= 10 0.059 +0.160 0.527 +0.069 216.17+10.1 78.711+7.78 0.99
Margav 15 0.007 +0.0001 0.693 +0.002 222.74 #12.25 73.243 +5.69 0.99
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a: Width of origin, b: Maximum LAl c¢: Time to reach the maximum LA, d: The turning point of the curve at which the leaf area
enters the linear stage, X: Time on days after planting.
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Figure 3- Total dry matter (TDM) of saffron in different sizes of corm in the region with different altitudes of sea level in
Sari, D: Sari (sea level), S: Sarkat (350 m above sea level), R: Resket (900 above sea level), M: Margav (1350 m above sea

level).
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Table 4- Coefficients of equation (4) for Total dry matter and three different sizes of saffron corm in different regions

of Sari
TDM=a/(1+EXP(-b*(t-m)))
a+SE b+SE m+SE R?
L 4 178.574+16.414 0.031+0.004 140.7446.717 0.96
ol 10 315.895+13.059 0.033+0.003 121.849+3.302 0.97
Sari 15 514.3+12.462 0.035+0.002 108.204+2.311 0.97
s 4 181.645+8.91 0.027+0.004 130.758+6.566 0.98
> 10 329.792+26.78 0.021+0.004 112.452+11.728 0.97
Sarkat 15 523.932+21.861 0.016:+0.003 95.002+6.252 0.97
s 4 230.481+ 3.014 0.03+0.002 137.86 £6.4 0.99
) 10 394.195+18.308 0.018+0.001 110.81+2.15 0.98
Resket 15 538.89+27.123 0.016+0.004 95.48+8.352 0.97
. 4 238.367+11.781 0.034+0.004 124.52+5.718 0.92
i 10 354.21+11.778 0.033+0.003 107.315+3.849 0.94
Margav 15 572.726+19.703 0.03+0.003 91.065+4.004 0.95
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t: Time in days, TDM: Total dry matter at time t, a: The highest Total dry matter, b: the slope of Total dry matter increasing,

m: when the plant has the highest growth rate or increase in dry matter.
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Figure 4- Relative Growth Rate of saffron in different sizes of corm in regions with different altitudes of Sari, including D:
Sari (sea level), S: Sarkat (350 m above sea level), R: Resket (900 above sea level), M: Margav (1350 m above sea level).
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Figure 5- Crop Growth Rate (CGR) of saffron in different sizes of corm in regions with different altitudes from Sari,
including D: Sari (sea level), S: Sarkat (350 m above sea level), R: Resket (900 above sea level), M: Margav (1350 m above sea

level).
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Table 5- Analysis of variance of some traits of flower and stigma yields with different sizes of mother corm in different

regions
A >, Sos
&l ap» w55 4 dlaxs P55 Sles s
Pl 35! Corm vield (a.m?2 Number of corm Fresh flowers yield Stigma dry
sov  df yield (g.m) (no.m-) (kg hart) yield
(kg.ha)
B)I‘:Jsék 2 11285 1029 1876.7 ™ 0.01m
4 ojlul
Corm 2 240103 ** 19000 ** 663418** 16.58**
. size
- e 4 2537.3 238.8 1635.5 0.042
&S5)L_“ Erore ' ' ' '
ari
Tgtfal 4 120616** 9551.7** 332647** 8.3**
G pd
i 6.3 47 9.4 8.6
C.V. (%)
B’I'fék 2 59.2 18 229.02 ™ 73.2m 0.07 1
4 ojlul
Corm 2 20937** 20696.9** 720338.2** 25.47**
size
8 e 4 141.74 15.73 20.620 0.0538
Sarkat Erore
T;fal 4 104714.7*%* 10462.9** 360205.7** 12.7**
gl
s 1.4 2.4 1.2 8
C.V. (%)
B)I‘fék 2 555.4 1 49.3 ™ 191 0.1nm
4 ojlul
Corm 2 356244 .5** 19469.5** 911602.9** 100.64**
size
S ks 4 189.6 71.2 53.2 0.04
Resket Erore
T:))tgal 4 178399.9** 9759.4** 455811** 50.4**
gl
ol i 1.5 5 15 3.8
C.V. (%)
B’I'fc‘k 2 25 1737 120.8 ™ 0.021
A ojlul
Corm 2 291536.7 ** 23129.3** 1129628** 124.255 **
size
95 k> 4 74.4 90.3 33.6 0.03
Marga\/ Erore
Tgtgal 4 145780.8** 11573.1** 564874.5** 62.1 **
o p
s 49 5.2 11 3
C.V. (%)

il o duo 3 Y Jlain] o )3 5 xe WS g 5 dme BMB] 325 pis 55 4 *F NS
ns,**: represent non-significant and significant at 5% and 1% levels, respectively.
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Table 6- Means comparison of maternal corm size on flower and corm yield in different regions of Sari

wiliie & 031l 4-1@;9;»«»)3’4'-3 25 Q50 0 yd diy D dlaws S > 5 U5 5 Sles ”? P;#“M aed
. Corm ad Number of corm (per Fresh flowers yield e
Region i Corm yield 2 P 1 yie Stigma dry vield
size (g n¥2) m2) (kg.hat) g(kg ha)"/l;/
s 4+2 g 501°¢ 84.8° 16.35¢ 0.13°
o 10£2g 843.2 164.3° 330.4 2.230
Sari 1542 g 1062.3 2442 941.1 4.8
B 4+2 g 562.5° 82.5¢ 18.7° 0.19°
> 10429 933.7 160.8° 344.93 2.5
Sakal 1549 1073.6 248.5° 982.16° 5.92
o 4+2 g 543.20° 89.5° 21.567° 0.28°
C . 10+2g 1056° 164.7° 350.9 3.6
Resket 15404 11982 250.5 1097.4 11.62
. 4+2 g 606.3° 103.7° 24.89° 0.33°
s 10+2 g 1056.3° 168.0° 359.22° 3.68°
Margav 15,5 4 1204.9 277.42 1214.72 12.77°

e Mean followed by similar letters in each column are not significantly different at 5% level, according to the Duncan test.
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