Archive of SID.ir

()
Saffron Agronomy & Technology (\\a@/\ g

Homepage: http://saffron.torbath.ac.ir N\ &
Vol. 12, No. 1, Spring 2024, p. 1-26 PG arcidy

Investigating the Effect of Different Methods and Levels of Irrigation
Water on Some Vegetative Characteristics and Yield of Saffron Flower
(Crocus sativus L.)

Hamid Reza Sharifi'", Zohreh Nabipour? and Mohammad Joleini?

) How to cite this article:
Article type: Sharifi, H.R., Nabipour, Z., and Joleini, M. (2024). Investigating the Effect
Research Article of Different Methods and Levels of Irrigation Water on Some Vegetative

Avrticle history: . - . .
Submitted: 26 August 2023 Characteristics and Yield of Saffron Flower (Crocus.sativus L.). Saffron

Revised: 15 December 2023 Agronomy & Technology, 12(1), 1-26.
Accepted: 13 April 2024 DOI: 10.22048/JSAT.2024.413372.1505

Auvailable Online: 16 April 2024

Abstract

In order to investigate the effect of different methods and levels of irrigation water on some vegetative and
reproductive characteristics of saffron, this research was carried out as a split-plot experiment based on a
randomized complete block design with three replications at the Razavi Khorasan Agricultural Research,
Education and Extension Organization Center (Gonabad Research Station) in the crop years of 2019-2021. In
this research, irrigation method treatments (including basin, drip (tape), and sprinkler (P-flex) methods) were in
the main plot, and different levels of irrigation water (including supply of 100, 75 and 50% of water
requirement) were in the secondary plot. The traits studied in this experiment include the number of plants, the
number of leaves in a plant, the average length of a leaf, total leaf length per plant, total leaf length in m?, total
dry weight of leaves per plant, total dry weight of leaves in m?, flower number, stigma dry weight and water
efficiency. The results of the means comparison showed that in both years of the experiment, changing the
irrigation method from basin to drip (tape) and sprinkler (P-flex) increased the number of plants in m?, total leaf
length in m?, number of flowers in m?, stigma dry weight and water efficiency. Based on this, changing the
irrigation method from basin to sprinkler (P-flex) in the first and second year caused a 61 and 38% increase in
the number of plants, 28 and 30% increase in the total length of leaves in m?, and 45 and 32% increase in the
flower number, 51 and 39% increase in stigma dry weight, 55 and 47% increase in water efficiency. Based on
this, the highest values of the measured traits were obtained by providing 100% of the water requirement and
reducing the water requirement of saffron from 100 to 50% in the first and second year, respectively, causing a
38 and 46% decrease in the number of plants, 79 and 67% decrease in the total length of leaves in m?, 27 and
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22% decrease in the flower number, 33 and 30% reduction in stigma dry weight and water efficiency increased
by 32% and 37% in the first and second year, respectively. The interaction effects table showed that the effect of
increasing the amount of irrigation water is different in each system. Based on this, although the positive effect
and relative advantage of modern irrigation systems decreased with the increase in the age of the farm, it seems
that it is possible to use sprinkler irrigation (P-flex) while saving water consumption (up to 335 and 407 m® in
the first and second year, respectively), increased water efficiency by two times. The results of this study also
showed that although achieving high yield requires 100% supply of water needs, facing the lack of water
availability and using modern irrigation systems, part of the water shortage can be covered. During the years
investigated in this study, the average actual evaporation and transpiration, effective rainfall, and net irrigation
water requirement of saffron were 2386, 734, and 3120 m®/ha, respectively.

Keywords: Number of Leaves, Number of Flowers, Irrigation Method, Dry Weight of Stigma, Water
Requirement
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Table 1 - Specifications of monthly meteorological parameters in Gonabad city
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Table 3 - The total amount of irrigation water in each of the irrigation treatments (m3.ha%)
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Table 4- Analysis of variance (mean square) for the effect of irrigation method and different water levels on some of
vegetative and reproductive criteria of saffron

. . _ _ _ dg d S 9050
REFRIR W2 e e g Sl Sy p Sl Sy oS 2 E Ii:btﬁ er
</OS 833 Number of plants Leaf number per  Average length of a plantg P
df plant leaf
y v“*“’;' Pl Jl t 2019 2020 2019 2020 2019 2020 2019 2020
ears of experimen
Blockssl 2 35.14ns 14.37 s 0.43"s 0.86"s 44,07 "s 42.2 " 1474.70 "s 2113.66 "s
- at%i;:f'mﬁﬁod @ 2 304848 650959 1588 1456 13352  97.57° 12070.64" 8788.37"s
igati
Error a (Ea))l sl 4 32.48 238.25 2.31 2.06 16.40 12.22 2795.57 3929.39
e 2 1225.14™ 11612.92™ 13.15™ 1421™ 161.95™ 119.73" 31528.48™ 53708.59 ™

Irrigation amount (b)

Sl C’J(‘ZXZSS’L'”] 9 4 25.81n"¢ 1204.64" 256" 0.11"s  2896" 2491"%  303523"  1673.48"*
Total error J$' clas 12 61.87 318.07 0.78 0.92 14.74 1791 1016.28 2639.81
o3 ) 90 Jloxs! pdass jd o dxe BB g 45 e BB 3939 pae i 5 4 NS g s o
ns, * and **: representnon-significant and significant at 5% and 1% level, respectively.

Ol il 9 (owig) Olwogad (B 6okl Alises Zolaw 9 gy ST (Glape (6Silke) el yly 525 — (aals]) € Jgoa
Table 4 (Continued) - Analysis of variance (mean square) for the effect of irrigation method and different water levels on
some of vegetative and reproductive criteria of saffron

S axyd . - dgr 5 S Sid 3 . - ae .
i o o4 &0 P03 Sy Jsb ggeine Tot’;’dr :\‘,;Jisht of Ie:\j:s & Fo P S S5 SS9
V.0.S S Total leaf length in m? y Welg Total dry weight of leaves in m?
df per plant
oflejl pledl Jl 2019 2020 2019 2020 2019 2020
Years of experiment
Blocks sl 2 5549371 s 39020220 "¢ 0.03 s 0.03"s 831 ns 1107 ns
) ‘_5’1*' 9 2 35926524 ™ 436430104~ 0.27™ 0.40 ™ 14612 24258 ™
Irrigation method (a)
Error a (Ea) il clas 34 3939535 94245041 0.04 0.03 1261 1457
el o 2 197197442 3838049695  0.58 0.59 ™ 33602 45799
Irrigation amount (b)
o] Cf‘:;‘;’w o9 4 22311040 ** 229312567 "s 0.05™ 0.05* 1502 ns 2257 s
a
Total error s lbs 12 39044626 79927533 0.00 0.01 672 863

o3 ) 9 0 Jlois! mlass jd HId bize BB g 5 e M) 3959 pas iy 4 NS g s o
ns, * and **: representnon-significant and significant at 5% and 1% level, respectively.
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Table 4 (Continued). Analysis of variance (mean square) for the effect of irrigation method and different water levels on some
of vegetative and reproductive criteria of saffron

3 . <l S35 05
2 aabe e AW S 5 ’ :
e <3 S ol . 0 Water efficiency
V.0.S of Flower number Stigma dry weight
oAl Pl?”‘_‘)‘” 2019 2020 2019 2020 2019 2020
Years of experiment
Blocks ol 2 781.46 " 3776.77 0.02* n50.11 07" 1.40™
. ‘f’tﬂ] o9 2 2097491 26161.01 ™ 0.64™ =112 22.06 ™ 36.66 "
Irrigation method (a)
Error a (Ea))l sl 4 93.42 22.77 0.00 0.01 0.20 0.33
g 2 5715717 1071633™  0.22™ =057 3.00 " 9.50 **
Irrigation amount (b)
! C’](:; Z‘)‘)L'*' P4 759,017 368 "¢ 0.04 *0.04 0.60 * 124
Total error s s 12 246.76 308.44 0.00 0.01 0.16 0.20

Wdoyd ) 5 0 Jlain] pdaw )0 5 e GBS gyl gime OS] 393 pis o 4 NS g s
ns, *and **: representnon-significant and significant at 5% and 1% level, respectively.

OIAS) (oil} g (i) Cloogad (B g kel ke Tobuw 5 g 1 6k dumliie - 0 Jouo
Table 5 - Means comparison of irrigation method and different water levels on some of vegetative and reproductive criteria

of saffron
s C e L SSdsb Sile 3 S Job ggee .
Wgy dluss Doy 53 Sy 2l P . &0 Sy Jgb ggoone
Number of plants Leaf number 7 9 Total leaf length in m?
(Plant.m?) per plant Average length of  Total leaf length per (cm)
a leaf (cm) plant (cm)
Jiales] Pl Jlo
. 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
Years of experiment
Sl b,
Irrigation method
“’”’s 26°¢ 85°P 4632 9612 348" 355° 1652 3452 4534 ° 31537°
Basin
(“""”"_’l”' ) slos 56 ° 1202 3823 792%  351°b 35.9°P 138 2852 85231 348412
Drip (Tape)
(0sig) St
Sprinkler (P-Flex) 66 2 1382 2.04°b 7.12°b 4162 4172 92°b 300¢ 6331 @ 44906 @
S bl bl sha
Irrigation level based
on water requirement
()
50 38¢ 83¢ 237¢  6.94°¢ 34°b 34.8° 81¢ 239°¢ 2479 ¢ 19851°¢
75 49° 106° 3.34° 8.24° 35.6° 36.4° 117° 298 52915 31453°
100 612 1532 4783  9.46° 427 4172 1972 3932 116182 59980 @

5,05 I xe IS o> B a5 Sl (g0l il pr g B 50 Syt g b b pSSlee
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 5 (Continued) - Means comparison of irrigation method and different water levels on some of vegetative and
reproductive criteria of saffron

S Sbd 43 > S Sbd 43 T
;-.‘JS“ O PSRSS i oin 5 slaws BE K gy TR
9> e Flower number Stigma dry effici\g]é::te"( -
Total dry weight of  Total dry weight of (No.m?) weight (g.m2) ) y (9.
leaves per plant (9) leaves in m? (g) )

ol plosl Jlu

- 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
Years of experiment
d)L:J.1 )
Irrigation method
L’J’s 0.59° 0.81° 5455 73.1° 119°¢ 221¢ 0.51°¢ 1.07¢ 253¢ 435¢
Basin

(5 )l93) slojlad
Drip (Tape) 0.90°  1.16° 1142 1452 158  290°  0.75° 156° 4.43° 7.39°

(o) Sk
Sprinkler (P-Flex) 0.892 1198 1318 1732 2154 3272 10428 176 5632 8172

3 ool s)lel sl
Irrigation level based on
water requirement ()

50 0.56 ¢ 0.83¢ 48.4°¢ 70.3°¢ 138°¢ 245°¢ 0.60¢ 1.21¢ 478% 7.64%
75 0.74° 10 84.1° 112° 167° 279° 0.79° 1.46° 4.18° 6.67°
100 1.07 @ 1.33¢ 1672 2092 1882 3142 0912 1.72@ 3.63° 559°¢

5,05 I xe BMB] o> B a5 Sl (g0l el p ygte b 4> S giiie g bl pSSlee
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.

OS5 il 9 ouing) Clogad (B 51 (8l Ao Zobaw 5 B dg, 1 il S51-T Jouo
Table 6. Means comparison of interaction effect of irrigation method and different water levels on some of vegetative and
reproductive criteria of saffron

Lo > Sy slaxs - - ce .
i i Ea S s sl »en Sydob ggeme Sy 5SS G
Sl o9y &l s el B g g3 Dl &g . .
Irrigation i0ati Number of plant: &ope s
Irrigation water plants Leaf Total leaf lenath  Total d iaht of
method based on water (Plant.m™?) number per ' ° i?] n?? (Crenr;g Ie(;vis rgrwf;?]t (0)
requirement (%) plant perp g
oizles] el JLs 2020 2019 2019 2019 2020
Years of experiment
» 50 gle 4230 2256 € 0.42° 067¢
il 75 64.3¢ 4.45bc 4070 cde 0.60 def 0.81 d
Basin 100 130 ke 5.23 7276 b 0.75¢%€ .96 bed
(5 ) s 50 104 ©d 2.12 ¢ 3019 d 0.58¢ (.84 cdk
Y s 75 112 bed 3.11 ¢ 5423 cde 0.77 1.03 b
Drip (Tape) 100 142° 6.232 171272 1342 1.602
o 50 83.6 % 1.78°¢ 2162°¢ 0.69 % .98 bed
(u“s"b_&) St 75 1420 2.45¢ 6378 «d 0.87¢ 1.16°
Sprinkler 100 1882 2.88 o 10452 b 1.11° 1442

5,05 I xe BB o0 B gl ;D Sl (g0l il pr g B 50 Syt g b o pSSlee
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test.
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Table 6 (Continued). Means comparison of interaction effect of irrigation method and different water levels on some of
vegetative and reproductive criteria of saffron

) 2 S\l zobw 55 slaws )
Solel gy o 5l el ol F P ol AW Sl 39 <l 89054
Irrigation Irrigation water nu(r)nV\é)i'; Flower fresh Stigma dry Water efficiency
method based on water (No.m?) weight (g.m %) weight (g.m?) (g.m?)
requirement (%) '
oAlejl el _‘-‘L“‘ 2019 2019 2020 2019 2020 2019 2020
Years of experiment
. 50 109 ¢ 28.1°¢ 50.1° 0457  095¢ 1.24°¢ 2.15°¢
5 75 1159 332%  665°¢ 048  1.03¢ 0.96 ¢ 1.74°¢
Basin 100 133« 423 109 © 0.59d 1239 1.11°¢ 1.89°¢
0 s 50 135 456°¢ 89.69 064 1309 3.05 ° 5.03 @
(9 ) o has 75 159 b 56.8b  136.2°  0.73°  1.51°¢ 2.58 ¢ 429"
Drip (Tape) 100 179" 61.9° 1612 088" 186" 2,561 4450
s L 50 169 ° 50.1° 120°¢ 0.72¢d  1.38¢ 3.50 be 459°
(oSocz) At 75 2272 84.12 13850 1152  1.84b 4622 5522
Sprinkler 100 2502 9282  165°  126°  206%  394%  484%

515l e BB o> B lans j3 (SO ge3l bl pr ygie ya )3 S yidie gy b apSilee
Mean followed by similar letters in each column are not significantly different at 5% level, according to Duncan test
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s oy yiidy &5 55,8 5,155 55 (Karimi et al., 2018)
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