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Table 1. Analysis of variance traits related to germination characteristics of Astragalus fasciculifolius Bioss

i olie TR Gl aeyy il Sepe azals Job azalS 03 e sl Wl 51
A @l Germination ~ Germination ~ Seedling  Seedling L Alpha amylase
S.0.v - Seed vigor
df percentage rate length weight enzyme
o 6;M‘ “tJM:LJI ©) 3 33666 ** 12.9 ** 12315 ** 0.0122 ** 116744695 ** 2527 **
smotic potential
Sl
Primi (P) 7 654 ** 0.232 ** 501 ** 0.0004 ** 3339942 ** 49.1 **
riming
Scens| % 6 jom o
i (;5": SRy 169 ** 0.107 ** 259 %% 0.0005** 2741550 ** 127 **
E ‘5&_')'&)" fllja’ 64 28.5 0.004 3.60 0.00001 51261 2.14
xperimental error
() et oo 2 - 17.2 12.0 111 12.9 18.6 17.3

C.V (%)

S gy g a0 S (o o ge o 4 NS g s
**and ns: significant at level of 1% and non-significant, respectively
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Table 2. Mean comparisons of interaction of osmotic potential and seed priming on germination percentage of Astragalus fasciculifolius Bioss

Priming Kol
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potgrftri“a‘;tégar) (Control) (HO) (GA) (HA) (SA) (KNO3) (ZnSO4) (Si02)
0 95.0a 933a 90.0 ab 81.6 b 90.0 ab 533¢ 933a 95.0a
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-4 0.00 ] 166fh  183eg  6.66hj 5.00 ij 3.33] 15.0 g-i 183 e-g
-6 0.00 ] 5.66 ij 133 g-i 3.33 3.33] 1.66 | 133 g-i 133 g-i

5l K085 b sy S mhas p0 (5500 s BMSILSD (503 bl s oS iie Bgym sl sla o Kile
Means that have a common letter, do not have a significant difference at level of 1% based on the LSD test.

A



EV-YONTF-Vpgo o )lod [pas Jlo [olnl oy Sliion 5 psle

S g Seo

Lood Sl 5 5L yho el iy balpd jo
Job a5 09 less cnl )0 ks 5 b eelive (s
dojloss plo 5o dms) Sashee AR 5l o @ azealS
Fom (F o) o9 jalee PV 5l S azalS Jobo
Lol 5o s, Slsw b Kol Hleed Glo )
sebas 28,5 L8 (gam ;)0 b e (g el by
5o azalS Job 5l (srel Jouily ol S hie b (IS

Al AwlS Saslyy Zolaw ples

Co SA GA

] " 4 ‘®
b o

HO Hy

6’)4"‘9’ Cugdl jelaieds |) (G0 L_i..ho."}.) sl s
il o oles b 0,05 il lans ol ilos S 2 as sl
9 o) ol ) jede 5 00,5 olisS 1) Gad e s
clible azalS Eul Sl a>pe (b s 0wy
(Faroog et al., 2007) a5
azalS Job

b 52 s ol 5 (S5aml iy plie
aalS Job (n gt () Jouz) b s e azals

KNo, Si(Na) Zn
oo
D .

Luwlgl 4o (Astragalus fasciculifolius Bioss.) w3l b axald o) p jds Sowos |y ilizko sl jloud 1 -Y JSCi

(1Y 39,) Wiy dd> o
&9 KN03 = by, @l s HY =Ko 539390 HO =unsl Ko gt (GA =y s SA =il S s (CO =L

ZNnSo4 =59 uus.w ¢ Sl(Na) =93Li M S|

Figure 1. The effect of different seed priming treatments on the growth of Astragalus fasciculifolius Bioss.
in the middle of the growth stage (14th day)

Control = Co, Salicylic Acid = SA, Gibberellin = GA, Humic Acid = HO, Hydropriming = Hy, Potassium Nitrate =

KNos, Silicon Dioxide Nano = Si(Na), Zinc Sulfate = ZnSo4
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Table 3. Mean comparisons of interaction of osmotic potential and seed priming on germination rate of Astragalus fasciculifolius Bioss (day)

Priming el s

s ULMLJ Spailp pre Smlpgyne Gl el Segee el Sileeddle sl Ol g Olidsn kw0l 6
potgrf{?a‘?tégar) (Control) (HO) (GA) (HA) (SA) (KNO3) (ZnS0x) (SiO2)

0 169¢ 1890 153d 151d 168¢ 0.786 ¢ 2.09a 1.76¢
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I K0S b ey G e 50 (6l e ST LSD 03] el oS i gy sl sla o Siles
Means that have a common letter, do not have a significant difference at level of 1% based on the LSD test.
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Table 4. Mean comparisons of interaction of osmotic potential and seed priming on seedling length of Astragalus fasciculifolius Bioss (mm)
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s5o! JWLU Shealy pae Simlpgynee G sl Seega sl Seledle il Sl 69, Slilge prdew snSTes oib
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-6 0.00 n 3.66 Im 433km  3.66Im 4.33 k-m 3.00 I-n 3.66 Im 3.00 In

Dl %0080 b sy SG s j0 (5510 e M LSD (9031 ol oS e Bgye sllo sla il
Means that have a common letter, do not have a significant difference at level of 1% based on the LSD test.
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Table 5. Mean comparisons of interaction of osmotic potential and seed priming on seedling weight of Astragalus fasciculifolius Bioss (mg)

Priming el s

& ol iy Stalp pae Simlpgyine Gl sl Sge sl Sl el Sls g, Ol pesdiw sSTgo 4
Osmotic potential (bar) (Control) (HO) (GA) (HA) (SA) (KNO3) (ZnS04) (Si0O2)
0 0.068 ¢ 0.040 f 0.051e 0.060 d 0.083 b 0.050 g 0.092 a 0.040 f
-2 0.00r 0.011 m-p 0.025 h 0.014 I-n 0.014 I-n 0.015 k-m 0.022 hi 0.022 hi
-4 0.00r 0.017 j-1 0.014 1-0 0.021 h-j 0.008 pq 0.011m-p  0.011m-p 0.022 hi
-6 0.00 r 0.019i-k 0.011 m-p 0.0131-0 0.016 kI 0.009 o-q 0.010 n-q 0.006 g

A5l K085 b sy S mhans po (5500 i B LSD (03T bl s oS e Bgy sl sla o Sile
Means that have a common letter, do not have a significant difference at level of 1% based on the LSD test.
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Table 6. Mean comparisons of interaction of osmotic potential and seed priming on seed vigor of Astragalus fasciculifolius Bioss

Priming !y
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Osmotic potential (bar) (Control) (HO) (GA) (HA) (SA) (KNO3) (ZnS04) (SiO2)
0 4556 d 3900 e 8073 a 3128 f 5123 ¢ 1320 ¢ 5601 b 4433d
-2 0.00 k 348 h-k 498 h 270 h-k 81 i-k 90i-k 390 hij 420 hi
-4 0.00 k 61.6 i-k 148 h-k 21.6 jk 13.0k 21.6 jk 55.0 i-k 48.3 jk
-6 0.00 k 20.3 k 58.3 i-k 11.6 k 16.6 k 3.33k 50.0 jk 40.0 jk

A5l K085 b sy S mhans p0 (5500 cime BMSILSD (03T bl s o5 e Bgy sl sla o Kile
Means that have a common letter, do not have a significant difference at level of 1% based on the LSD test.
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Table 7. Mean comparisons of interaction of osmotic potential and seed priming on Alpha amylase enzyme activity of Astragalus fasciculifolius Bioss (nM min-t)

Priming Xl

& ol Jmiliy Sivaalp pae Somlpgyae Gy ael Sege ol Sl el Olid gy Slidsn precdiw 0uSTgo 56
Osmotic potential (bar) (Control) (HO) (GA) (HA) (SA) (KNO3) (ZnS04) (Si02)
0 26.0a 25.6a 24.7 ab 22.4b 24.7 ab 146¢ 25.6a 26.0a
-2 0.00j 9.13d 6.39 ef 6.39 ef 4.56 fg 3.65 g-i 6.39 ef 7.31de
-4 0.00j 4.56 fg 5.00 e-g 1.82 h-j 1.37ij 0.913j 4.11 f-h 5.00 e-g
-6 0.00 j 1.55 ij 3.56 g-i 0.913] 0.913] 0.456 j 3.65 g-i 3.65 g-i

5l K085 b sy S mhans j0 (5500 e BMHILSD (03T bl s oS e Bgym sl sla o Kile
Means that have a common letter, do not have a significant difference at level of 1% based on the LSD test.
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Abstract

Astragalus fasciculifolius Bioss. is one of the important medicinal plants in Sistan and Baluchistan
regions, and the germination of this plant in this region faces a challenge due to the sensitivity of this
plant to dry conditions in the germination stage. It was carried out in the laboratory in the form of a
completely randomized design in three repetitions with a factorial arrangement in 2023. Experimental
treatments included four levels of osmotic potential (0, -2, -4 and -6 bar) and eight seed priming
treatments including hydro-priming, non-priming, priming with gibberellin, salicylic acid, potassium
nitrate, zinc sulfate, humic acid and and silicon dioxide nano-particles. The results showed that decrease
in osmotic potential caused a decrease in length and weight of seedling, seed vigor, percentage and rate
of germination and alpha-amylase enzyme activity. But seed priming reduced the negative effects of
stress on these traits and improved these traits. Among the seed priming treatments, gibberellin and zinc
sulfate had the best effectiveness in improving germination characteristics and early growth of
Astragalus fasciculifolius Bioss. under conditions of no stress (osmotic potential of zero bar) and severe
stress (osmotic potential of -6 bar). In mild stress conditions (osmotic potential of -2 bar), seed pre-
treatment with silicon dioxide nano-particles and hydro-priming had better effectiveness in improving
the studied traits. Therefore, it seems that priming treatment of Astragalus fasciculifolius Bioss. seeds
with these compounds can be recommended to improve the germination and early growth characteristics
of this plant.

Keywords: Germination percentage; Gibberellin; Hydro-priming; Seed vigor

How to cite this article

Ziaei, S.M. and Jafari, M. 2023. Reducing the effects of drought stress on germination characteristics and
initial growth of Astragalus fasciculifolius Bioss. through seed priming. Iranian Journal of Seed Science and
Research, 10(2): 67-79. (In Persian)(Journal)

DOI: 10.22124/jms.2023.7609

COPYRIGHTS

Copyrights for this article are retained by the author(s) with publishing rights granted to the Iranian Journal
of Seed Science and Research

The content of this article is distributed under Iranian Journal of Seed Science and Research open access
policy and the terms and conditions of the Creative Commons Attribution 4.0 International (CC-BY4.0)
License. For more information, please visit http://jms.guilan.ac.ir/

1. Assistant Professor, Department of Plant Production and Genetics Engineering, Faculty of Agriculture, Higher
Education Complex of Saravan, Iran. ziaeimasoud@yahoo.com

2. Assistant Professor, Department of Plant Protection, Faculty of Agriculture, Higher Education Complex of
Saravan, Iran. majafari59@yahoo.com

*Corresponding author: majafari59@yahoo.com

va


mailto:majafari59@yahoo.com
mailto:majafari59@yahoo.com

