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Table 1. Analysis of variance of the effect of stratification with sulfuric acid, chilling, pre-treatment
potassium nitrate and giberlic acid on germination indices of white Astragalus

Mean squares ol o Siko

) olej bawyie
Sy ol wblazys Sialer soys Sl e e Sl
Source of variation df Germination  Germination Mean
percentage rate germination
time
Sapily dol b 222> 1 1410.66"  0.00980" 17.187"
Acid H,SO, stratification
5"’?[”_’“’ 2 7180.17" 0.02210" 60.872""
Chilling
by ol *
e 1 2090.67 0.00211™ 7.106™
KNO;
Sl o 1 450.67" 0.00100" 4.192™
GA
Lo yus x I L W ok *
RS X R S 2 1660.17 0.00517™ 9.422
Acid stratificationx Chilling
Lo ol s x 1L W 5 sk
P Sl e BRI 1 352.67 0.00065 0.592"™
Acid stratificationx KNO;
I | x i W e
ST S el 2 PO 1 80.66™ 0.00005™ 0.264™
Acid stratificationx GA
Ly ol x gmole ,
™y S X R ey 2 143.17™ 0.00004" 0.104"
Chillingx KNOs
S | x Lo ) )
ST SR 2 12.17™ 0.00025™ 0.294™
Chillingx GA
<J I ol i
ST Sl Sl 1 0.66"™ 0.00012™ 0.133"™
KNO;x GA
Lo ol pas x Lo poo x 1L o ) )
R S X e R B0 2 55.17™ 0.00006™ 0.007™
Acid stratificationx Chillingx KNO;
Sl sl xgpsla g ol 22 A2 2 282.17" 0.00025™ 0.465™
Acid stratificationx Chillingx GA
SJ | x Ly ol s x Lo
R Sl X S X e 2 7117 0.00001" 0.025™
Chillingx KNOs;x GA
“—i'-])'*’“-> Ko X(V'“‘L:" “:’l):‘.?'s xewl b g5“’°ui")5 1 42.67™ 0.00001™ 0.006™
Acid stratificationx KNO;x GA ' ' '
Sl pomally S pole juw Xl b (o3 A5
Sy 2 117.17™ 0.00003" 0.139"
Acid stratificationx Chillingx KNO3;x GA
iolesl clas
oS 72 73.55 0.00068 2.49
Error
[ JOUS T
(1)) Sl e 2 ; 28.66 19.09 20.19
CV (%)

. ns -
S gre e i o, K5 g iy Jlaim | mhaw jo s ge oS 4

“,and Significant at 5 and 1% probability levels, respectively; ™*: non significant
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Fig. 1. The effect of stratification with sulfuric acid, chilling and pre-treatment with giberlic acid on

germination percentage of white Astragalus (Means followed by the same letters are not significantly
different according to Least Significant Difference (LSD) Test (p<0.05); SE: Standard error.
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Fig. 2. The effect of stratification with sulfuric acid and pre-treatment potassium nitrate on germination

percentage of white Astragalus (Means followed by the same letters are not significantly different according
to Least Significant Difference (LSD) Test (p<0.05); SE: Standard error.
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Table 2. Analysis of variance of the effect of stratification with sulfuric acid, chilling, pre-treatment potassium
nitrate and giberlic acid on root length, seedling length, fresh weight and vigor index of white Astragalus
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Fig. 6. The effect of stratification with sulfuric acid on seedling fresh weight of white Astragalus (Means
followed by the same letters are not significantly different according to Least Significant Difference (LSD)
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Fig. 9. The effect of stratification with sulfuric acid on
radicle length of white Astragalus under cold chilling
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significantly different according to Least Significant
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different according to Least Significant Difference
(LSD) Test (p<0.05); SE: Standard error.
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Extended Abstract

Introduction: White Astragalus (A4stragalus gossypinus Fisherr.) is one of the valuable plants for
producing gum, which is of critical importance in soil conservation and the economy of the country. This
plant is propagated by seed; its seeds are in the natural state of dormancy. Therefore, recognizing the factors
affecting dormancy and creating optimal conditions for seed germination of this plant is necessary for the
cultivation and reclamation of rangelands. This study was conducted with the aim of finding the best
treatment for breaking the dormancy and improving seed germination under various chemical and physical
treatments.

Materials and Methods: The experiment was carried out as a factorial based on a completely
randomized design with four replications at the gene bank of cereal and legume Lab of Ilam University,
2017. The factors included two levels of scarification chemical (with and without sulfuric acid (H,SO,) for
10 minutes), three levels of stratification (control, moist chilling at +4 °C and dry chilling -20 °C), potassium
nitrate in two levels (zero and 1% KNO;) and gibberellic acid in two levels (zero and 5 ppm GA3).
Germination indices including germination percentage, germination rate, seedling and radicle length,
seedling fresh weight and vigor index were measured.

Results: Initial assessment of vital indices in seed such as germination and primary growth showed that
the simultaneous application of scarification by sulfuric acid and moist chilling at +4 °C has the most impact
on removing dormancy and increasing germination percentage. The highest germination rate was observed in
moist chilling at +4 °C, which was 32.19 percent more than that of the control treatment. Scarification by
sulfuric acid reduced the mean germination time in moist chilling at +4 °C. Scarification by sulfuric acid
increased the fresh weight of the seedling by 55.25 percent, compared with the control. Pre-treatments with
potassium nitrate undre control conditions, moist chilling at +4 °C and dry chilling at -20 °C increased the
fresh weight of seedlings, at 52.66, 30.94 and 17.18 percent, respectively. Application of potassium nitrate
increased root length by about 60.7 percent, compared with control. The highest radicle length (78.71 mm)
was obtained when the seed was treated with sulphuric acid with wet chilling at 4 ° C for two weeks, which
was 30 percent higher than control. The highest seedling length (84.88 mm) was obtained in scarification
with sulfuric acid, wet chilling, and potassium nitrate and gibberellic acid. The highest seed vigor index
(61.85 %) was observed in the treatment of scarification with sulfuric acid under moist chilling, and pre-
treatments of gibberellic acid and potassium nitrate.

Conclusions: In general, it can be concluded that seed dormancy of Astraglus gossypinus involves both
physical and physiological dormancy. The best treatment for removing the dormancy of this species seems to
be scarification with sulfuric acid for 10 minutes puls concentrated stratification in moist chilling at +4 °C for
two weeks.

Keywords: Germination, Chiling, Gibberellic acid, Gum, Potassium nitrate, Sulfuric acid

Highlights:

1- Determination of the optimal seed dormancy techniques of white Astragalus for the purpose of
increasing seed germination percentage.

2-  Comparison of the efficiency of different dormancy breaking techniques.

3- The combined effect of sulfuric acid, chilling and priming with gibberellic acid and potassium nitrate
on germination indices.
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