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Table 1: Climate characteristics of seed collection areas
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Figure 2. A view of the stem of A. vegetus
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Figure 3. Performing germination tests on A. vegetus
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Table 2. Variance analysis of germination characteristics in two storage periods and scratching of A. vegetus ecotypes.

QU IF WLV Mean of Squares leyo (Kileo
Source 33T 4y Sle wo & 3l9 a8 s 34l as L
DF Germination percentage Germination speed  Germination index
Time (T) 1 1875.0%* 592.1%** 1890.0%**
Ecotype (E) 3 762.1%* 32.5%* 70.6**
Scarfication (S) 1 33075.0%** 2210.1%* 3956.0%*
TxE 3 22.6 7.1 15.3*
E xS 3 659.0%* 43.8%* 102.9%*
TxS 1 8.3 119.4%* 239.1%*
TxExS 3 333.7%* 18.6%* 47.7%*
Error 32 50.3 3.5 5.2
Ccv 11.0 12.7 10.8

IO o o s ae 5 /) gl o ls me ¥ KE
** * significant at the 1 and 5 percent probability level
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Table 3. Comparison of mean germination indices in different treatments in A. vegetus.

treat &r4ilez duoyo & idilez Cc iailez asli
Germination (%) Germination speed Germination index
asls Control 38.00b 7.94b 12.12b
3> Scarification 90.55a 21.51a 30.28a

il e SSls O3l U0 x> ldaw ;o o pme ST oo S i By SO JBlas b gt 0 sl las in™®
* Treatments at each column having at least one similar letter do not show a significant difference at P<0.05 using :Duncan's test.
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Table 4. Comparison of average germination indices in four ecotypes of 4. vegetus

ialer we e il e pw Sidler sl
ecotype Germination (%) Germination speed Germination index
Dareshohada lags 0,0 72.33a 16.47a 23.59a
Saral JI,L. 66.66a 13.76ab 21.15a
Gharebag ¢l o 3 64.66a 15.72ab 22.17a
Ghazvin 433 53.33b 12.95b 17.88b

aiilge SIS 5051 U/ 0 Jlais! elas 43 o tme BB a0y S pidie B> S JBla b i o sla e i ®
* Treatments at each column having at least one similar letter do not show a significant difference at P<0.05 using ¢Duncan's test.
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Table 5: Comparison of the average germination indices in two time periods of storage in A. vegetus

Fi4lgar weyd F4lgr e Sl pasls
Germination (%) Germination speed Germination index
Four years after storage
ol 5 ams o e 70.50a 18.21a 27.47a
Two years after storage
58.00b 11.21b 14.92b

&Ll o Jlo g0

blige 5SS a3l UL B Jloi s 18 s sino EMEST 50y S e By oSy S8 b 5 o sl s
* Treatments at each column having at least one similar letter do not show a significant difference at P<0.05 using -Duncan'’s test.
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Table 6. The effect of the storage period on the increase of the average germination indices in four ecotypes of A.
vegetus in two storage periods.

Traits wluo Time s ,ls,Lil ;o) Control treat sali )l Scarification treat 5 Lo
[T ghoss N liged o0 g N
Dareshohada  Gharebag Ghazvin  Saral Dareshohada  Gharebagh  Ghazvin  Saral

Two years after
storage 38.67 41.33 14.67 30.67 93.33 72.00 80.00 93.33
&bl 5l Jlo 5o
Four years after
storage 64.00 48.00 20.00 46.67 93.33 97.33 98.67 96.00
S 5l am Sl Slez
Percentage increase

Sidler woys
Germination (%)

sl 65.5 16.1 36.4 522 0.0 352 23.3 29
ol e,
Two years after
storage 8.16 7.67 3.36 4.84 16.85 15.06 16.61 17.18

S8l 5l am Jlo gs
Four years after
storage 15.10 11.32 3.74 9.35 25.80 28.83 28.10 23.69
Sl 5l s Sl Slez
Percentage increase

i4lee ey
Germination speed

e 84.9 47.5 11.5 93.4 53.1 91.4 69.2 37.9
ol s s
Two years after
storage 10.35 10.75 4.19 7.04 22.05 19.41 21.17 24.45

&bl 5o Jlo 5o
Four years after
storage 24.69 18.13 5.79 16.05 37.28 40.40 40.40 37.07
Sl 5w Lo Sl
Percentage increase
Sl s e

Fiale pSlh
Germination index

138.7 68.7 38.2 128.0 69.0 108.1 90.8 51.6

(T Lo 0,93 53 55 AL VEGEIUS i35 Wb 31 3385 S L (afilio Ghal3il 3 (PO i1 ¥ Jsur

Table 7. The effect of scratching on the increase of the average germination indices in ecotypes of A. vegetus in two storage periods.

Treat i4lex woyd Pi4ler e g il el
Germination (%) Germination speed Germination index
Two years Four years Two years Fouryears Two years Four years
E after after after after after after
cotype Time storage storage storage storage storage storage
sy am by e wm by sl we b ks
&, G, &b, &ylo,Lll &ylo,lll &l
sals Control 38.67 64.00 8.16 15.10 10.35 24.69
lageds 08 o, Scarification 93.33 93.33 16.85 25.80 22.05 37.28
Dareshohada  Percentage increase
ol 141.4 45.8 106.4 70.9 113.1 51.0
Sl ey
asls Control 41.33 48.00 7.67 11.32 10.75 18.13
Gharebag ¢l o 5 S Scarlﬁcatlon 72.00 97.33 15.06 28.83 19.41 40.40
Percentage increase
N 74.2 102.8 96.3 154.7 80.6 122.8
R CRWIR
sals Control 14.67 20.00 3.36 3.74 4.19 5.79
Ghazvin cs3 Sl Scarlﬁcatlon 80.00 98.67 16.61 28.10 21.17 40.40
Percentage increase
1ol 445.5 3933 394.8 650.7 405.7 598.2
Sl ey
aals Control 30.67 46.67 4.84 9.35 7.04 16.05
Saral Ji,L oil,> Scarification 93.33 96.00 17.18 23.69 24.45 37.07
Percentage increase
ol 204.3 105.7 255.2 153.3 247.3 130.9
Sl ey
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Figure 1. Comparison of germination percent in ecotypes of A. vegetus under the influence of different
treatments in two storage periods.
(Ecotypes: 1: Dareshohada, 2: garebagh, 3: Qazvin, 4: Saral)
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treatments in two storage periods.
(Ecotypes: 1: Dareshohada, 2: garebagh, 3: Qazvin, 4: Saral)
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Abstract

A large number of species of the genus Astragalus are perennial herbaceous species, which mostly
have palatability and high fodder value and are heavily grazed. However, their production and
reproduction has been partially affected by climate change. The present study was conducted to evaluate
the effect of storage time on the germination characteristics of seeds Astragalus vegetus. For this
purpose, the seeds of four ecotypes were collected in 2017 and stored at 4°C. In two and four-year time
periods (2019 and 2021), the germination test was performed on scratched seeds compared to the
control. The data were analyzed using a factorial test in the form of a completely randomized design in
three replications. The results showed that scratching and chilling are two effective factors for the
emergence of Astragalus seeds. Germination of seeds that were stored for 4 years in cold storage
conditions increased by 30% on average compared to seeds that were stored in the same conditions for
two years. Also, the average germination of scratched and control seeds was 90% and 38%, respectively.
After four years of storage under cold storage conditions, all the examined ecotypes were equally good
in terms of germination speed and germination index, but the ecotype (Qazvin) was recognized as the
best ecotype with about 100% germination. Based on the results, germination of the germinated seeds
increased by 2.5 times with scarification. Also, the storage of seeds not only did not decrease the
germination capacity, but also increased the germination percentage and germination speed. This shows
that the storage of Astragalus species seeds is suitable and the stored seeds (at 4°C) can easily be used
for a long time in the projects of improving and revitalizing rangelands and abounded dry farming lands.
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