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Table 1- Properties of cow manure and experimental site with respect to soil

Calad . Olor T ] . .
S s & A T e e A
y STy 0.C i.(%) Total O Fewd S Sand  Silt Clay Soil
ECt pH e nitrogen  Pava (PpPMm) Kava (%) (%) (%) texture
(ds.m) % (ppm)
Sk po
. 2.27 8.49 0.13 0.016 2.07 194.9 485 225 29
Soil Loam
95 258
Cow 6.42 7.3 44 1.10 715 4121 - - - -
manure

tEC= electrical conductivity.
$0.C= organic carbon.
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Figure 1- Effects of irrigation intervals and fertilization on total dry weight changes during saffron growth cycle (First
irrigation was done on October 21).
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Figure 2- Changes of crop growth rate in saffron in response to irrigation intervals and fertilization (First irrigation was done
on October 21).
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Figure 3- Changes of leaf weight ratio in saffron in response to irrigation intervals and fertilization (First irrigation was done
on October 21).

bl oyl 53U bl sk j1 Of oal B o5 2008
s al38l ay yomie oy pimdg) (3l 5 g Wil
Yarami ) hlSen 5 (o 9d e ol (oLl slaady,
Jol L 31y ol Gy 5 55 Jumdly (et al., 2011
VYoo GByne oplplio 455,85 (555 o Lo VY cuils
99 Lo el cogi Y (b 3 Jisa 3 ol e oo
ol el 03905 walid i (slp |y o O e
oEalS Cwl pie b (lyde casly) 3 oo slaia (ol
ma g 15) 0y93 L Bekale oS o gl > (5l Jolgd
3y50 395 oo U 50 lon sled ¢ (Juan et al., 2009) Cusla

2yS S g

cel ol anld lie (uilaly 4528 @l polul

S5 slmdy (g Slogad )3 )l dxe Solds £o8
Sl Judie Jtals og g ol Ly (Y Jgin) 420,55 ol
V0 Gl an e bl Jolsh (nal3dl Gk ) (B
039 bwgie jlidie oy 1S (Y Jgdn) Ad 4l dlaai (o
el )9 b (plond 365 Brme Jloss 3 5 (55 (slaaiy
Lo oLl plosl sy oo iy (F JS02) 0 osmliie azim 9
= 1) il dedgw plide )l (i CaeelisS” Juolsd
o el d bl )l ) cunl (Sen (el Slialie ol
o=l gl Gl (oLl ey sl cagb) 4>
S Fimwgid dlgo | (2T LB S Bpae cage iady)
Ore )3 580 (535D Sladly (AS Sh) 4o )d 5 ol
u4)yl;5 (Koocheki et al., 2016) | )LSan 5 (SosS bl



IWAY (Ll Y o5lad & wlr (ol a5 629b g sl pis 1 OF

OS5 5555 Gy (o) Cluogad (S 51 (Bpae 395 £95 5 GHll Cu e BT (Olapo (nSile) (wilylg 42525 =Y Jgs
Table 2- ANOVA (mean of squares) the effect of irrigation intervals and different fertilizer on some growth indices of saffron
replacement corms
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Source of sl replacement Weight of Weight of Weight of Mean
variation df — replacement corms  replacement corms  scales per replacement
with scales without scales clone corm weight
S
Replicition 2 0.379" 2.44™ 3.45" 0.14m 0.639"™
L
Irr;;;{ion 1 1.216™ 4.26" 4.10m 0.001" 1.439™
FertiJIi 3 type 2 0.378" 12.78" 9.02" 0.384™ 1.172m
2398% )kl w5
- ‘-*?’ 2 0.821" 2.18™ 1.93m 0.015" 5.627"
rrigation x
Fertilizer
Error s 10 0.363 3.31 341 0.053 0.583
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* ** and ns are significant at the 0.05 and 0.01 level of probability and no significant, respectively.
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Table 3- Effect of irrigation regime and fertilizers on some growth characteristics of saffron replacement corms
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per clone (9. clone) corm weight (g)
&.W! Jolsd ~Irrigation intervals
92 2 Jolgd b sl
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intervals
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Jals 2.942 14.14% 13.41% 0.72 5.912
Control
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In each column means followed by at least one similar letter have no significant different at 5% level of probability, using LSD test.
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Figure 4- Effect of fertilizers and irrigation intervals on weight of saffron replacement corms.
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Means followed by at least one similar letter have no significant different at 5% level of probability.
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Table 4- ANOVA (mean of squares) the effect of irrigation intervals and different fertilizer on saffron flowering indices

il pd slio RS J5 slass I 039 bawgie J5 Jgb U5 s o
Source of variation df Number of flower Flower mean weight Flower length Flowering rate
Sk 2 9.5% 0.0003" 0.056"™ 0.64™
Replication
_‘"L"fl 1 624.2™ 0.0000" 0.942™ 6.37"
Irrigation
°’§ & 2 1227.5™ 0.0004"s 0.201" 12.54™
Fertilizer type
22 355Xl s 2 611.5™ 0.0013" 0.314" 0.13™
Irrigation x Fertilizer
s 10 65.2 0.0004 0.084 0.87
Error
Ol s 2alio df J5 5 Slos JUS Job o 3 Slos S 5 > Slos
Source of variation Flower yield Stigma length Dry style + stigma yield Petal yield
;’1" . 2 176" 0.003m 0.85 7.4m
Replication
_“S’l"fl 1 3180" 0.199™ 1.98™ 29.3"
Irrigation
°’§ & 2 6083 0.021" 5.47" 227.1™
Fertilizer type
23 295Xkl ) 2 5263 0.015" 3.45™ 286.6™
Irrigation x Fertilizer
s 10 577 0.013 0.19 7.0
Error
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* ** and ns are significant at the 0.05 and 0.01 level of probability and no significant, respectively.
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Table 5- Results of mean comparisons for effect of irrigation regime and fertilizers on saffron flowering indices

&Wl Jolgd ~Irrigation intervals

& ' v S .. M . B -\1? .
Lo J5 olaxi B o9 Pl J5 Jsb buvgie o .““"1“"
Number of flower Flower mean Flowering rate
Treatments ) . Flower length (cm) Rt
per m weight (g) (day™)
i g3 o Jeolgd b o)l
Two weeks irrigation 63° 0.262 6.01° 4.1°
intervals
win oz yo Juolgd b syl
Four weeks irrigation 742 0.262 5.56" 5.32
intervals
o J5 5 Sdos AU Job lawgio S Sk 3 Slos S l5 > Slos
y Flower yield Stigma length Dry style + stigma yield Petal yield (kg.ha
Treatments (kg.ha?) (cm) (kg.had) 1)
ain 93y Jolgd b o)l
Two weeks irrigation 170.0° 2,742 3.21° 23.7°
intervals
win oz yo Juolgd b syl
Four weeks irrigation 196.5% 2.53° 3.87° 26.22
intervals
555 —Fertilizers
8355 5o Lo J5 olass 85 Ojg bawghe J5 Jsb buvgie s:“"\g"‘"')""
Number of flower Flower mean Flowering rate
Treatments 2 . Flower length (cm) Rt
per m weight (g) (day™)
- 59.0b 0.272 5.942 3.20¢
Control
et 3 61.6° 0.27° 5.60° 6.09°
Chemical fertilizer
58 85.0° 0.26° 5.842 4,825
Cow manure
. J5 5 ,Slos AU Job bawgio Suid 3l 3,Slos & 5 5,Slos
S35 sjloy . . . . _
Treatments Flower yield Stigma length Dry style + stigma yield Petal yield (kg.ha
(kg.hah) (cm) (kg.ha) h
sals
Control 164.9° 2.692 3.09° 22.3°
“’LM J’f_ . 164.8° 2.602 2.90° 20.5°
Chemical fertilizer
S > 220.18 2.632 4.64° 31.92
Cow manure
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In each column means followed by at least one similar letter have no significant different at 5% level of probability, using LSD test.
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Figure 5- Effect of fertilizer type and irrigation intervals on number of saffron flower.
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Means followed by at least one similar letter have no significant different at 5% level of probability.
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Figure 6- Effect of fertilizer type and irrigation intervals on saffron flower yield.
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Means followed by at least one similar letter have no significant different at 5% level of probability.
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Figure 7- Effect of fertilizer type and irrigation intervals on saffron style yield.
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Means followed by at least one similar letter have no significant different at 5% level of probability.
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Figure 8- Effect of fertilizer type and irrigation intervals on dry petal yield in saffron.
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Means followed by at least one similar letter have no significant different at 5% level of probability.
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Abstract

The combined effect of water and nutrient availability is one of the most important factors in corm
growth and flowering of saffron. In addition, it seems that applying water in amounts more than conventional
amounts in semi-arid areas can be more useful in saffron cultivation. Accordingly, the effects of irrigation
regimes [two and four weeks intervals equal to application of 3600 (conventional irrigation treatment) and
7200 m*.ha™ (extensive-irrigation treatment) during saffron growth], as well as organic (30 ton.ha™ cow
manure based on soil and manure analysis results) and chemical fertilizers (220, 150 and 100 kg.ha™ urea,
super-phosphate and potassium sulfate, respectively) with a control treatment (no-fertilizer) are studied on
some physiological growth indices, corm production and flowering of saffron in this experiment. The
experiment was conducted as factorial based on a randomized completely block design with three
replications in Sarayan county, Iran, during 2014-2016. Vegetative growth indices were studied during the
first growth cycle, while flowering indices were measured during the second growth season. Total biomass
has an increasing trend during saffron growth cycle in all treatments. This index was higher in cow manure
treatment in both levels of water availability, during the last two growth months. Crop growth rate (CGR)
was slow (below 3.9 g.m?.day™), rapid (3.9-12 g.m?%day™) and intermediate (5.5 g.m?day™) in the early
(the first 90 days of growth), middle (90-150 days after growth) and late (150-180 days of growth) growth
periods. The highest CGR (12 g.m™.day™) was obtained in cow manure treatment and 145 days after the first
autumnal irrigation. In all treatments, leaf weight ratio (leaf to total plant weight ratio) has a decreasing trend
from two months after the first irrigation until the end of the growth cycle and it is slightly higher in
fertilization treatments. Cow manure application increased the corm production and total corms weight per
plant by 15 and 13%, respectively, compared with the control treatment. The highest mean weight of
replacement corms (6.4 g) was shown in combined treatment of cow manure and two weeks' irrigation
intervals. The highest values of flower number (98 flower per m?), flower yield (24.3 g.m™), style yield (0.56
g.m?) and dry petal yield (3.7 g.m) were obtained in plants that had been treated with cow manure and
received water in intervals of 4 weeks. In cow manure fertilizer and control treatments, the highest flower
and stigma yield were obtained in irrigation intervals of 4 weeks, while in chemical fertilizer treatment, the
highest flower and stigma yield were obtained in 2 week irrigation intervals. Therefore, it seems that
application of cow manure combined with consumption of 3600 m®ha™ is suitable during the first growth
cycle of saffron during which corm density and transpiration area are low.
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