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Abstract

Saffron (Crocus sativus L.), a bulbous and perennial plant, is highly influenced by environmental factors such as light,
moisture, temperature, and nutrition, which can significantly affect its growth and development. To investigate the
effects of different biofertilizers and irrigation regimes on the characteristics of saffron corms and flowers, an
experiment was conducted over two agricultural years (2021-2022 and 2022-2023) in the agricultural lands of Ziar city,
a suburb of Isfahan. This experiment was carried out as split plots based on randomized complete block design with
three replications. The main factor was deficit irrigation at three levels (50%, 75%, and 100% of the crop water
requirement), and the sub-factors included eight levels: nitrogen-fixing free-living bacteria (B-N), potassium-
solubilizing bacteria (B-K), phosphate-solubilizing bacteria (B-P), their combination, and a control with no fertilizer.
The results indicated that the highest number of corms (415 m-2), corm weight (2360 g. m-2), corm without scales
belonged weight (2304 g. m-2), number of corms weighing 0-4 grams (244 m-2), number of corms weighing 4-8 grams
(135 m-2), number of corms weighing 8-12 grams (55.3 m-2), number of corms weighing over 12 grams (64.2 m-2),
dry stigma weight (0.492 g. m-2), and dry style weight (0.122 g. m-2) were obtained from the treatment with 100%
water requirement and NPK biofertilizer combination. Ultimately, the best treatment for optimal performance was
100% water requirement combined with NPK biofertilizer.
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Table 1- Soil chemical and physical characteristics of the experimental site
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Table 2- Characteristics of biological fertilizers
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Table 3- Variance analysis of saffron corm traits under the influence of different treatments
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a (Error) las 4 4407 44902 70019
(B) Bio-fertilizer ;55 7 16004 589515™ 427119™
AxB 14 5971 96206™ 75446"
Total error s ls 42 1504 32402 37793
C.V. (%) &l s oy 11.6 9.82 111
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Table 4- Double interaction of drought stress and biofertilizers on the total number of corms, total corm weight, without
scales belonged weight and

Drought ) L5 Bio- st 355 &y JS slass “ J5 ol by 09 039
(stress fertilizer Total numbgr of corm  Total welgh_tzof corm  Corm weight V\/_lzthout scales
(m?) (9.m?) (g.m?)
N o555 250 1421 1319
P s 276 1714 1711
K ol 274 1617 1530
o 3 sy 0 NP o= 555 320 1880 1715
50 % water NK ks, — 55955 304 1833 1593
requirement PK ol — yind 332 1865 1738
soolly = yhund — ()59 2
" ek 351 1935 1837
Control ssls 188 1115 1129
N o555 333 1723 1613
P ius 340 1808 1797
K ol 340 1758 1718
o S 2oy VO NP o= 555 358 1947 1838
75 % water NK sl = 559520 343 1882 1784
requirement PK ol — yind 364 1967 1921
el RS g% 391 2075 1932
NPK
Control sals 234 1190 1209
N o555 353 1952 1806
P aus 377 2004 1996
K pauly 361 1988 1847
ol asy e NP jaui- 555 403 2100 2056
100 % water NK sl = 59520 393 2042 1869
requirement PK ol — yiud 409 2282 2153
soolly = yhuad — (59 2
b NPK 415 2360 2304
Control s 302 1526 1556

LSD (5 %) 63.9 296.6 320
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Table 5- Variance analysis of saffron corm traits under the influence of different treatments

(Mean of square) wix p il
e . ay _ A€ ay ooy e ESVY wyaland
% @bo ol PP dolas ) VWA daslass "
s.o.v of Number corms g Number ,5 :
0-4 Number corms Number corms
g corms 8-12 g
4-8¢g more 12 g
(Block) <S5k, 2 2145m 0.758"™ 233" 39.8™
(A) (Drought stress) s 2 5351" 828" 123" 805"
a (Error) colas 4 545 99.4 145 51.3
(B) Bio-fertilizer ;s 7 8690" 1726™ 621" 1041
AxB 14 2018" 618™ 122* 155"
Total error s ls 42 856 53.7 50.0 43.3
C.V. (%) &) yesis gy 16.9 8.74 16.8 16.6

bl oo Y5 e iglds pas 5 duoyd gy o pd S Jlain ] e )3 Iy ixe glds )by s 4 NS G XF
=% % and ns significant difference at p< 0.01 and p< 0.05 and not significantly difference, respectively.
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Table 6- Dual interaction of drought stress and biological fertilizers on different sizes of saffron corms

Drought) &% Bio- _gta 35 CP; & “"‘fb”'“;f g; A-£ “*fb”"”"f Corms )5 VY-A aipslass ’é‘f pAY “‘é "‘""i
- orms number o orms number o ) 2 orms number o
(stress fertilizer 0-4 g (M?) 4-8.g (m?) number of 8-12 g (m) >12 g (m?)
N o595 136 63.3 23.0 28.1
P jaub 163 77.5 41.7 29.2
K bty 138 74.2 35.3 29.2
b anpo NP i 35955 164 78.8 43.0 34.2
50 % water NK ol = 59 i 141 76.7 35.8 29.2
requirement PK by = yiudd 167 79.2 43.8 38.3
= i = (5
17 2 46.7 41.7
NPK ol 9 85 6
Control sals 84.3 47.2 22.6 15.4
N 3950 164 733 38.8 35.0
P jaub 181 82.7 44.2 40.8
K ks 173 79.2 39.2 383
S e Y NPy 5950 188 88.7 46.7 417
75 % water NK oausly = 59,55 186 80.0 42.8 40.0
requirement PK sl — yins 192 91.8 51.7 56.7
= b = (5
202 4 N 4
NPK o 0 99 53 56
Control sals 96.3 59.0 23.3 18.3
N 55 188 86.7 453 394
P o 198 98.5 48.8 50.8
K by 196 95.0 47.8 417
TRV NP o 59y 223 102 50.5 525
100 % water NK' ooty = 55955 197 95.2 48.0 48.3
requirement PK olty — y 224 103 525 58.3
— b =595
NPK oot 244 135 55.3 64.2
Control w»ls 130 59.8 30.2 24.9

LSD (5 %) 48.2 12.1 11.7 10.8
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Table 7- Variance analysis of traits related to saffron flower under the influence of different treatments

. (Mean of square) Wiz po il
i gl s34 »y . S.a
5.0V df AW “> 039 aols > 039
Stigma dry weight Style dry weight
(Block) <S'sk 2 0.010" 0.001*
(A) (Drought stress) s 2 0.024™ 0.010™
a (Error) lbs 4 0.001 0.0001
(B) Bio-fertilizer ;55 7 0.034™ 0.002™
AxB 14 0.010™ 0.0005™
Total error Js ls 42 0.003 0.0001
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* ‘**

== = and ns significant difference at p< 0.01 and p< 0.05 and not significantly difference, respectively.
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Table 8-Dual interaction of drought stress and biofertilizers on saffron flower characteristics

(Drought stress) i3 Bio-fertilizer w38 uted M 099 ol M 099
Stigma dry weight (g.m?)  Style dry weight (g.m?)
N 5958 0.233 0.044
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K ool 0.250 0.056
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NPK sy — i — 5955 0.293 0.087
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PK sl =yt 0.360 0.092
NPK foolsy = jod =552 0.373 0.105
Control wls 0.166 0.050
N o595 0.330 0.100
P i 0.292 0.091
K oty 0.305 0.096
R W P NPy 39 ,m 0.376 0.100
100 % water requirement NK by = )39 5 0.377 0.104
PK sl =yt 0.373 0.122
NPK ooty = yaund = 39,55 0.492 0.122
Control wls 0.201 0.066
LSD (5 %) 0.084 0.016
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