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Table 1- Some soil physical and chemical properties in Atragalus arpilobus habitat
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Table 2- Phenological growth stages for Astragalus arpilobus in its natural habitat
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Beginning of
growth

(sg) A5
Vegetative growth
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Flowering

PSRN
Seeding

Winter dormancy

Feb Jan Des Nov  Oct Sep Aug Jul Jun May  Apr Mar J;odntﬁ;u

AVl S8,k ke
207 17.0 177 16.8 15.9 14.6 174 20.0 235 24.8 25.1 23.7 Average annual
precipitation (mm)
Glleo slos Jslas
-29 42 32 0.9 6.0 124 18.2 18.4 13.7 8.7 5.0 -0.8 | Absolute minimum
Temperature (°C)
Glas glod Sl
236 198 239 29.0 35.2 40.6 44.0 429 42.7 40.0 35.7 28.6 | Absolute maximum
Temperature (°C)
aVlo slod (pSilo
73 621 80 125 19.0 25.3 29.6 29.6 268 2252 164 104 Average annual
temperature (°C)
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Table 3- Phenological stages for Astragalus arpilobus growing in pots, under the climate conditions of Mashhad

M cwsls
Seed cultivation
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appearance
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1% leaf appearance
S w9 s
2" |eaf appearance
Sy ey s 3R
3" leaf appearance
S ety
9" |eaf appearance
Sy o)z Hb
14™ |eaf appearance
oximy IS 4Bl eels
Stem appearance
S5 b
Flower appearance
ogee y50b
Fruit appearance
2 STy
Seed scatter
Winter dormancy

Mar Feb Jan Des Nov Oct Sep
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Jul J M A
! un id pr Months

55.65 3510 333 2480 1680 5.07 2.90
-4.07 -6.70

24.04 1850 15.90
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19.00 23.25 29.60 3450 35.85

890 474 301 511 982 1550 2160 26.10
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Average annual
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Temperature (°C)
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Temperature (°C)
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Average annual
temperature (°C)
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1440 12,50 7.01 2.33

37.30 37.12 33.90 30.50

27.45  25.40 19.99 15.32

Col LS ald Clss s ale by ot St LSl

23y 4l o3y (L5 35 eyl adlbo gl




AR Gliwoy oF ojlods F ale (65,9l bl pgs 4y pio £OF

o=l 0 0,8 sdaline (20yh o 40 Jlde eSS g (dugy A,
O3l (ol re jadoa SLid odle doyd s RI3EI L olS
bl

(Arzanietal.,, _Slj)l cla w)yp sSlen 35 adlas oyl 5
2 5l by yie 1 Ky g b ()b sine bl 2815 2005)
2l iy 1 1S L o Oy adlllae Cilises Luylyi
F adgle oS NS ,U Jale o Fiare o 3l (L (e
JUe olose 4 (Arzani et al., 2005) col o oo LS 4565
=5 yd Jole opy3 a0 (Chen et al., 2001) )lSen g oy
S oy )] o a5 Slamasly dugy dlsye |y ddgle cunS
39294 (Joho son (Slite Jsho o)l3 9 (g ) ADF e 5
Ll o

e Jbs,l (Abarsaji et al., 2007) ,LSan 5 (el
wlizee >l )5 1, Hedysarum coronarium L gladgle 4545
Loy gSE (o) jl ool @l Lol )18 (o) 9590 (sT5lgid
P 55l g sl SUl il o2 el (g Sutd 03l
Al yo g3 5l 5 iy (dugy adsye yd ddale cuaS oS Dby L
Op iy (shngy Al ye 3 pB (g 9 ML (oo (B2 g (BT
Sy 1y lade

sy 5l (Heshmati et al., 2007) o,LSan 5 o>
Py e sadile jl 4S5 g OV Sl 850 (olAe )]
alsyo byl Ly aS A dond (Sjsled ol Jole
B 55l U5 meddlie BB (55 el Son e S35l
s pls S l5an Jp cinls sl 3,50 SladisS e
ke il (NDF) (5550 5 ok on

30
(a)
o e
&
8 20
g
§ 15
o
% 10
4
g8 s /
@ /
01
1] E 1L 11 19 22
Time (day)

Seed germination (%)

w
=1

5]
a

b
1

—
[

—
=]

A

LIS JA15 g 595lue 5 olwd 45 wud » 4 (&) Astragalus arpilobus
Fig. 3- Seed germination rate (a) and seedling appearance (b) of Astragalus arpilobus; in germinator and in pots
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Table 5- Forage quality of Astragalus arpilobus at different phenological stages
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