[4/\ "3\
Saffron Agronomy & Technology (i%/\" g
\ ( v

Homepage: http://saffron.torbath.ac.ir N\ & e 5
Vol. 12, No. 1, Spring 2024, p. 55-70 gl =

Bioassay Study of Saffron Extract’s Allelopathic Effects on Quantitative and
Qualitative Traits of four Medicinal Species from Labiatae Family

Elham Azizi'* and Leila Tabrizi?

How to cite this article:

Aé?slgﬁg%&ide Azizi, E., and Tabrizi, L. (2024). Bioassay Study of Saffron Extract’s
Avrticle history: Allelopathic Effects on Quantitative and Qualitative Traits of four Medicinal
Submitted: 9 October 2023 Species from Labiatae Family. Saffron Agronomy & Technology, 12(1), 55-
Revised: 22 January 2024 70.

Accepted: 13 April 2024 DOI: 10.22048/JSAT.2023.406637.1495

Available Online: 16 April 2024

Abstract

Considering the growth period of saffron, intercropping it with species that have similar needs could be a
favourable option for optimizing land use, provided that the allelopathic effects of saffron are taken into account.
In order to investigate the allelopathic effect of saffron on quantitative and qualitative traits of some medicinal
plants, an experiment was conducted under greenhouse conditions at Ferdowsi University of Mashhad, Iran.
Treatments were a combination of 4 species (Thymus vulgaris, Zataria multiflora, Ziziphora clinopodioides and
Teucrium polium and corm and leaf extracts in four levels (0, 3000, 6000, 9000 mg.kg?) arranged in a
completely randomized design with four replications. Measured parameters were the fresh and dry weight of root
and shoot, shoot-to-root ratio, stomatal resistance, SPAD reading and essential oil percentage and yield. Results
indicated that interaction of corm and leaf extract concentrations affected fresh weight of root and SPAD
reading. Four species showed different trends in different extract concentrations. In Thymus vulgaris and Zataria
multiflora, with increasing extract concentration, stomatal resistance initially increased and then decreased, but
other species did not follow this trend. By increasing extract concentration, SPAD reading initially increased
and then decreased. In all species studied, except Thymus vulgaris, an increase in extract concentration led to an
increase in the shoot-to-root ratio. Additionally, as extract concentrations rose, the percentage of essential oil
decreased. Overall, across all investigated species, the physiological and qualitative traits of the plants decreased
with the use of saffron leaf and corm extracts.
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Stock volume per liter of Stock solution concentration Molecular .
Element . 1 . Nutrient Element type
solution (ml) (g.L Y weight
N, K 3 101.10 101.10 KNO3 b lis
Ca 2 236.16 236.16 Ca(NOY)d4H0 =7
P 1 115.08 115.08 NHsHPO4 Macro
S, Mg 0.5 246.49 246.49 MgS04.7H20 elements
Cl 3.73 74.55 KCI
B 1.55 61.84 HsBos
Mn 1 0.34 169.01 MnSQ4.H20 9,Sue yolic
Zn 0.57 287.55 ZnS04.7H20 Micro
Cu 0.12 249.71 CuS04.5H:0 elements
Mo 0.08 161.97 H2Mo00O4
Fe 1 6.92 346.08 Fe-EDTA
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Table 4- The interaction effect of plant species and saffron extract concentration on some physiological characteristics of four

medicinal plants

0\.99‘5-0 ‘}99)15 das J-ﬁﬁ’)-‘g das J@,)ls das Jﬁﬁgﬂs das
&S W Ty o o e e
Species Treatment Stomatal SPAD SPAD SPAD SPAD
resistance reading reading reading reading
(s.cm™) (stage 1) (stage 2) (stage 3) (stage 4)
Control L 3.563 47.000 45.350 49.500 43.075
Leaf 3000 mg kg™ .5 5.518 47.425 43.100 44.775 51575
_ Leaf 6000 mg kg™ .5 9.900 49.850 46.925 43.150 48.800
Thymus (£, o) Leaf 9000 mg.kg! o5 9.228 42,025 50.200 39.933 45.050
vulgaris Corm 3000 mg.kg™ s 13.169 46.900 39,650 42.825 43325
Corm 6000 mg.kg™ s 7.338 48525 40.425 44.950 42.775
Corm 9000 mg.kg™ s 15.266 53.100 42.250 45.450 43.200
Controlls 5.112 45.100 42.025 43875 42.600
Leaf 3000 mg kg™ .5 » 14133 47.300 50.550 47525 49.175
_ _ Leaf 6000 mg.kg™! .5 » 4811 50.275 50.575 48.425 50.750
Zatarnia s ot Leaf 9000 mg.kg™ «5 6.403 50.750 48.550 47.725 47.900
multifiora Corm 3000 mg kg™t s 16,651 44,450 50.225 47.850 44.150
Corm 6000 mg.kg™ s 9.983 43.300 48.225 44.475 42,550
Corm 9000 mg.kg™ s 14.725 46.050 39.800 47.325 44.850
Controlwls 8.727 41.450 29.750 40.525 38.900
Leaf 3000 mg.kg™ o5 4.655 39.200 40.000 34.375 30.950
Leaf 6000 mg.kg™ o5 3.520 41.875 37.350 38.500 44,500
Ziziphora 558 Leaf 9000 mg.kg™ .5 6.289 41200 28.325 39.875 34.750
clinopodoides Corm 3000 mg.kg™ s 2.807 46.025 42.950 42.050 43.975
Corm 6000 mg.kg™ s 9.557 45.125 41.950 40.650 46.975
Corm 9000 mg.kg™ s 12.826 38.900 35.925 36.350 45.950
Controlwl: 5.444 44350 41.650 47550 41.275
Leaf 3000 mg kg™ .5 5.413 38,575 41.300 38.950 40.275
_ Leaf 6000 mg.kg™ o5 6.466 39.800 137.350 34.975 35.775
Teucrium o, Leaf 9000 mg.kg™ «s,, 8.556 22.725 28.200 30.200 41.125
polium Corm 3000 mg.kg™ 4232 41375 38.975 35,650 32.775
Corm 6000 mg.kg™ s 4119 37.450 39.925 35.125 37.125
Corm 9000 mg.kg™ s 4.443 38.300 38575 35.375 44.225
LSD (0.05) 9.875 9.138 57579 10.437 10.096
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Table 5- The interaction effect of plant species and saffron extract concentration on the fresh and dry weight of the organs of
the four investigated medicinal species

aigy g gy SRRl Sl Al s gy el S g o
Species 4igS Treatment oy Fresh weight g Drn;weight‘-:))fs g s a4 lop gl
of "005 Fresh weightof oot (gplant?) ~ Dry weight of Dry weight ratio of
(9.plant™) shoot (g.plant™) shoot (g.plant™) shoot to root
Controluals 0.323 1.495 0.140 0.539 3.529
Leaf 3000 mg.kg?! «5 ,, 0.333 0.589 0.252 0.339 1.713
b g Leaf 6000 mg.kg! .5, 0.169 0.675 0.092 0.301 3.777
Thymus Leaf 9000 mg.kgt .5, 0.224 0.701 0.122 0.272 2.450
vulgaris Corm 3000 mg.kg? 0.220 0.654 0.178 0.314 2571
Corm 6000 mg.kg? «, 0.349 0.555 0.166 0.324 2.251
Corm 9000 mg.kg?* 0.190 0.585 0.142 0.236 1.969
Control.aasls 0.713 1.837 0.360 0.429 1.229
Leaf 3000 mg.kg? .5, 0.378 1.631 0.193 0.538 2.496
Sl cyizg] Leaf 6000 mg.kg? .5, 0.374 0.753 0.182 0.302 1.749
Tataria Leaf 9000 mgkg o5, 0.338 0.717 0.177 0.366 2.128
multiflora Corm 3000 mg.kg? 0.161 3.133 0.485 1.190 2.701
Corm 6000 mg.kg 0.683 1.475 0.437 0.644 1.699
Corm 9000 mg.kg 0.803 2.388 0.396 0.972 2.551
Controluals 0.386 3.215 0.134 1.199 9.813
Leaf 3000 mg.kg?! 5, 0.187 2.379 0.090 1.344 30.618
S5 Leaf 6000 mg.kg? «5 . 0.414 2.338 0.096 1.242 12.738
Ziziphora  Leaf 9000 mgkg .5, 0.124 2.333 0.058 0.914 15512
clinopodioides  Corm 3000 mg.kg?t s, 0.176 1.005 0.089 0.488 8.090
Corm 6000 mg.kg 0.577 2.417 0.074 0.918 13.403
Corm 9000 mg.kg 0.140 3.845 0.082 1.981 27.924
Controluals 1.207 3.185 0.419 1.069 4.876
Lleaf 3000 mg.kg! «5,, 0.394 2.458 0.211 1.128 5.796
oy55lS Leaf 6000 mg.kg 1.5, 0.446 2.030 0.289 1.240 4.222
Teucrium  Leaf 9000 mg.kg! ., 0.323 1.821 0.929 0.975 1.778
polium Corm 3000 mg.kg™ .4 0.450 2.038 0.230 0.893 4.429
Corm 6000 mg.kg™ .4 0.369 2.363 0.219 1.069 5.096
Corm 9000 mg.kg™ .4 0.338 2.122 0.187 1.575 8.036
LSD (0.05) 0.581 1517 0.345 0.833 11.593
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)y b (Musavi et al., 2018) ,Sen 5 (s5w50 (2003
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iS5 (Hordeum  murinum  L.)  dges

Olytej ojlas &5 5,8 45135 (Descurainia sophia L.)
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Stomatal resistance (s.cm?)

y(thymus) = -1E-07%% + 0.001x +4.316 R>=0.353

y(Zataria)=-3E-07x? + 0.002x + 7.407 R*=0.396
y(Ziziphora)=2E-07x? - 0.001x + 8.004 R*=0.408

Ay(Teucrium):lE—07x2 - 0.000x +5.599 R*=0.725

¢  Thymusvulgaris

B Zataria multiflora

A Ziziphora clinopodioedes
X Teucrium polium

Poly. (Thymusvulgaris)
— - — Poly. (Zataria multiflora)

------- Poly. (Ziziphora clinopodioedes)

— — — Poly. (Teucrium polium)

3000 6000 9000

Saffron extract concentration (mg.kg™)

Olej o las CBLE (RI33I L 145, Cuoglie Ol et (Joaw S ) Mgy =) JSG

Figure 1- Regression trend of stomatal resistance with increasing saffron extract concentration.
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07x*+0.001x + 37.03 R?=0.318

y (Teucrium)=-6E-07x2 + 0.005x + 39.43 R2=0.304
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Figure 2- Regression trend SPAD reading with increasing saffron extract concentration.
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Shoot dry weight (g.plnat?)
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y(Ziziphora)=8E-10x? - 1E-05x + 0.131 R2=0.845

Saffron extract concentration (mg.kg )

y(Teucrium)=4E-09x? - 5E-05x + 0.402 R*=0.793
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Figure 3- Regression trend of root dry weight with increasing saffron extract concentration.
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Figure 4- Regression trend of shoot dry weight with increasing saffron extract concentration.
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shoot to root ratio
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y(Thymus)=4E-08x2 - 0.000x + 3.472 R%=0.780
y(Zataria)=-3E-08x? + 0.000x + 1.396 R?=0.401
’,/" y(Ziziphora) = 1E-07x2 - 0.000x + 9.504 R2=0.846
y(Teucrium)=8E-08x2- 0.000x + 5.091 R2=0.675
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Figure 5- Regression trend of shoot to root ratio with increasing saffron extract concentration.
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Figure 6- Regression trend of essential oil yield with increasing saffron extract concentration.
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1.8 7 y (Zataria)= -0.175x + 1.797 R =0.834
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Figure 7- Regression trend of essential oil percentage with increasing saffron extract concentration.
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