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Abstract

Background and Objectives

Poor seed establishment, particularly in arid and semi-arid regions, limits the productivity of
rangeland plants. Enhancing the speed of seed germination and seedling establishment allows
plants to absorb water and nutrients more efficiently, leading to improved growth. Seed priming
treatments can shorten the time to greening, protect seeds and seedlings uniformly, and ultimately
result in more consistent establishment and higher yields. The objective of this study is to identify
the most effective priming treatment for improving the germination, height, yield, root, and stem
weight of Astragalus squarrosus Bunge.

Methodology

This research investigates the effects of hydropriming, osmopriming, and hormone priming on
the germination, height, yield, root, and stem weight of Astragalus squarrosus Bunge. Seeds from
three ecotypes—Yazd, Semnan, and Kashan—were primed separately using three treatments:
hydropriming (distilled water), hormone priming (gibberellic acid at 500 ppm), and osmopriming
(polyethylene glycol 6000 at two levels: -0.4 MPa and -0.8 MPa). A factorial design was applied
to analyze the interaction between priming treatments and drought stress conditions on the
collected seeds of the three populations in a greenhouse setting.

Results

The results indicated a significant effect (p < 0.01) of priming treatments on the germination
percentage, height, yield, and root and stem weight of Astragalus squarrosus Bunge. The seeds
subjected to various priming treatments exhibited significantly better performance compared to
the control seeds. The highest plant height (40 cm), fodder yield (42 g/m?), germination
percentage (38.7%), root weight (37 g), and stem weight (42.8 g) were observed in the Yazd
ecotype treated with hydropriming under drought stress at 75% field capacity. The second-best
results were osmopriming using polyethylene glycol 6000 at -0.4 MPa. These findings suggest
that hydropriming (distilled water) combined with seed scraping yields the best results for
reviving degraded dry rangelands.
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Conclusion

Based on the findings of this study, considering that hydropriming is more cost-effective and
simpler compared to osmopriming and hormone priming, hydropriming is recommended as the
most suitable treatment for improving the performance of Astragalus squarrosus Bunge. This
approach can be particularly useful for rangeland managers and experts aiming to enhance the
productivity and yield of this valuable local fodder species.

Keywords: Astragalus squarrosus Bunge, germination percentage, Height, root weight, seed,
stem weight, yield.
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Table 1- Variance analysis of the effect of different treatments on the germination percentage component of
three different populations of A. squarrosus species based on factorial design

Type 111 Sum of

Source df Mean Square F Sig.
Squares
Accession 2.504 2 1.252 0.058 0.944 s
priming 9976.630 4 2494.907 114.953 0.0
ns
stress 24.815 2 12.407 0.572 0.567
Accession * priming 50.904 8 6.363 0.293 0.967 "
Accession * stress 20.474 4 5.119 0.236 0.917 ™
priming * stress 4356.370 8 544.546 25.090 0.0
ns
Accession * priming * stress 415.230 16 25.952 1.196 0.287
Error 1953.333 90 21.704
Total 43544.000 135
=26 CV (%)
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Table 2- Variance analysis of the effect of different treatments on the height component of three different
populations of A. squarrosus species based on factorial design

Source Type 11l Sum of df Mean Square F Sig.
Squares
Accession 8075.657 2 4037.828 1775.102 0.05"
priming 1774.935 4 443.734 195.073 0.0™
stress 110.181 2 55.091 24.219 0.0™
Accession * priming 1016.107 8 127.013 55.837 0.0™
Accession * stress 117.810 4 29.452 12.948 0.0™
priming * stress 2587.935 8 323.492 142.212 0.0™
Accession * priming * stress 2417.980 15 161.199 70.866 0.05"
Error 200.174 88 2.275
Total 34242.439 132
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Table 3- Variance analysis of the effect of different treatments on the root weight component of three different
populations of A. squarrosus species based on factorial design

Source Type 111 Sum of df Mean Square F Sig.
Squares
Accession 10.800 2 5.400 2.505 0.05"
priming 5872.667 4 1468.167 681.108 00™
stress 146.533 2 73.267 33.990 00"
Accession * priming 43.200 8 5.400 2.505 0.017 "
Accession * stress 21.600 4 5.400 2.505 0.048 "
priming * stress 7550.133 8 943.767 437.830 00™
Accession * priming * stress 86.400 16 5.400 2.505 0.003 ™
Error 194.000 90 2.156
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squarrosus species and drought stress on root weight using Duncan's test
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Table 4- Variance analysis of the effect of different treatments on the stem weight component of three different
populations of A. squarrosus species based on factorial design

Type 111 Sum of df

Source Mean Square F Sig.
Squares
Accession 26.133 2 13.067 4.051 0.06 ™
priming 9280.905 4 2320.226 719.279 007
stress 150.168 2 75.084 23.276 00"
Accession * priming 77.126 8 9.641 2.989 0.005 ™
Accession * stress 35.822 4 8.956 2.776 0.032"
priming * stress 9547.062 8 1193.383 369.953 0.0™
Accession * priming * stress 170.696 16 10.669 3.307 0.0
Error 290.319 90 3.226
Total 38306.311 135
=39 CV (%)
45 8 B Semnan a ¥ Esfahan =Yazd
40 { priming treatment 3
G b % b
o 2 - E
E‘“ c ¢ c '.: o 5 ::;‘ ; c
= 1 o < < efg E| 5 5 3
= Hde - d d 33 EE P
e k > &) = PR = = e
B E :: d'E:d.eef de: ggg Eé edeje
g 1] A48 ddd47.99 333 ¢ 33 .33,
7 s EF :;:;H:::z EECEEVEEEER
] R EEE T EET EEEEEEEEM |
HEEEEE SRR AR AR E E I E R E R E A B
ST CIREID|REEIREERERREREERRR R RS RS &
¥ control | hydro | GAS00 | PEg0/4 | PEg0/8 | control | hydro | GA5S00 | PEg0/4 | PEg0/8 | control
Esfahan Yazd

|
Shoslinad b adla 035 S350 5 5 058 Cilithue Come awr St sb ke Jilite Ol U 0 Kle alio =¥ Ll s

ol O}‘)T

Chart 4- Comparison of the average effects of priming treatments, three different populations of A. squarrosus
species and drought stress on stem weight using Duncan's test
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Table 5-Variance analysis of the effect of different treatments on the production component of three different
populations of A. squarrosus species based on factorial design

Type 11 Sum of

Source df Mean Square F Sig.
Squares
Accession 89.156 2 44,578 4.060 0.06 "
priming 8275.772 4 2068.943 188.455 0.0
stress 135.626 2 67.813 6.177 0.003
Accession * priming 93.230 8 11.654 1.062 0.397 ™
Accession * stress 3.106 4 0.77 0.07 0.991 1
priming * stress 8207.414 8 1025.927 93.449 0.0
Accession * priming * stress 449.218 16 28.076 2.557 0.003
Error 988.062 90 10.978
Total 35152.159 135
=41 CV (%)
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Chart 5-Comparison of the average mutual effects of priming treatments, three different populations of A.
squarrosus species and drought stress on production using Duncan's test
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