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o OrendlS” uSl il possd LD dieyd 5 bl @ _‘M gl
o599 Atripl M) Youdlo L Artamisi SEM P-value
Astragalus {riplex Salsola rigida yceum riemisia
nodolubos canescens barbarum Sieberi
LJ‘ odlo
oM
e
o) 87.662 79.66° 76.33¢ 79.33° 87.00? 0.298 0.0001
Vegetation
o2 4%” 87.50° 79.16° 69.16° 77.354 89.33? 0.288 0.0001
Flowering
2 Ao 85.83° 79.58 66.50° 71.334 87.00? 0.130 0.0001
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9 41?"' 10.89¢ 20.86° 23.222 20.33° 10.55¢ 0.567 0.0001
Vegetation
o ‘%‘“ 12.16¢ 20.83¢ 30.832 22.66° 10.67¢ 0.288 0.0001
Flowering
dl>yo
By 14.164 20.50¢ 33.50? 28.67° 13.00¢ 0.130 0.1000
Seeding
Pl g
CP
9 41?"' 4.34¢ 4.76b° 4.54¢ 6.9920 7.382 0.650 0.0532
Vegetation
oS ‘d_’)‘ 4.44¢ 6.328 4,670 6.882 5.08bc 0.473 0.0547
Flowering
BN ‘d’ > 3.57@ 4.462 2.20be 2.74bc 1.92¢ 0.372 0.0231
Seeding
S B 50 Jgloral LI
NDF
gy Ao e 3400 31.00% 23.00¢ 28,000 31.00% 1.48 0.022
Vegetation
@A e s 008 42.00° 35,000 36.000 35,000 1.095 0.0103
Flowering
S 4" ” 46.002 53.002 50.002 47.00° 37.00¢ 1.949 0.006
Seeding
Sl B g > Jgloeal GLI
ADF
irieg) e 18.00° 9.00b 15.002 9.00b 16.00° 1.48 0.022
Vegetation
2 4%)& 15.00% 11.00° 17.00% 13.00° 20.008 1.78 0.087
Flowering
a5
S 26.00% 14.00¢ 27.002 20.00be 30.00? 1.84 0.0089
Seeding
Holw o
HEM
29 ‘d_}"’ 16.00P 22.002 8.00° 19.00% 15.00° 1.095 0.0021
Vegetation
B %”” 27.00% 31.002 18.00° 23.002 15.00° 2.19 0.0174
Flowering
S _‘d’)" 30.00° 39.002 23.00¢ 27.00bc 7.00d 1.788 0.0005
Seeding
i LB sido Slso IS
TDN (%)
gy e 69.08° 76.162 71.462 76.962 71.71° 1.17 0.020
Vegetation
p A 71.432bc 75.18?2 70.00bc 73.84% 67.81°¢ 1.34 0.057
Flowering
@3k e 62.640 72.20 61.38¢ 66.962 58.97° 1.46 0.0078
Seeding
(p 59k 1> JoSe) s S (5551
NEI (mj/Kg)
gy Aoy 15720 1.746¢ 1.630° 1.765¢ 1.637° 0.028 0.020
Vegetation
(25 Ay 1.63020¢ 1.7228 1.595b¢ 1.6892 1.541¢ 0.032 0.057
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Vegetation
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Flowering
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Seeding

sbag) >y
Vegetation
25 Al e
Flowering
Ok Ay
Seeding

sbag) Ay
Vegetation
(28 Ay
Flowering
2k Ay
Seeding

gy Ay
Vegetation
2 Ay
Flowering
Bk Ay
Seeding

gy Aoy
Vegetation

1.415b¢

0.993°

1.0612¢

0.807%

8.50°

11.90¢

12.484

24.5°

21.95°

25.57¢

1.732

2.092

2.352

0.255¢

0.31¢

1.06¢

0.045%

0.04

0.045°

5.74

1.6492

1.1992

1.172

1.0842

17.312

16.142

17.85°

30.022

29.552

32.672

0.65°°

1.33°

1.25P

1.0852

0.97¢

1.29°

0.035°

0.035%

0.045°

6.28

1.384¢

(5545 JpiSe) 33, ol (53

1.062°

1.02%¢

0.770°¢

8.06¢

13.23°

12.344

12.854

14.52¢

17.52¢

0.83°

0.99

1.1b

0.51k¢

1.08%¢

1.23%

0.035°

0.035°

0.052

(Sis olo )5 5 )5 o) Jib

6.01

1.521%

NEg (mj/Kg)
1.2222

1.13%

0.932%

8.36%
13.25°

14.24¢

ol
Potassium

18.92°
19.50¢¢

18.87¢

o2 ji0
Magnesium

0.88°
0.94°¢

1.48P
S

Calcium
0.902

1.25P

1.32b
Shuud
Phophor
0.045%
0.035°
0.035¢

Phenol (mg/g DM)
6.21

1.325¢

1.069°

0.956°¢

0.700°¢

10.65P

11.75°¢

16.185°

21.25¢

19.15¢

28.65°

0.58°

1.005%

1.06°

0.125¢

2.392

2778

0.0552

0.0552

0.0552

5.16

0.0357

0.0339

0.0388

0.0425

0.098

0.105

0.290

0.928

0.686

0.616

0.092

0.101

0.122

0.0119

0.069

0.049

0.005

0.004

0.006

0.88

0.0077

0.0199

0.0573

0.0079

0.0001

0.0001

0.0002

0.0004

0.0002

0.0001

0.0017

0.002

0.0033

0.0091

0.0001

0.0001

0.044

0.089

0.061

0.89
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! Means within same row with different superscripts differ (P<0.05).
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Figure 1- Gas production curvesf Astragalus podolobus in different phonological stages and compared it with some
halophyte plants at different times after incubation
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Table 3- Digestibility, fermentation characteristics and microbial biomass production of Astragalus podolobus in different
phonological stages and compared it with some halophyte plants!
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Tretments sl Sile
157, ol pSliy 1 ' e S sine o
v 9}’3 e e Vsl pomadd JERERERE >t ol
ORFIH o Salsola Lyceum Artemisia SEM
Astragalus Atriplex rigida barbarum Sieberi
podolubos canescens
(Mo yd) Siis oolo puin il
IV DMD

sy byo 56.00% 50.00° 51.33% 54,002 58.66° 2.34 0.0168
Vegetation
ol 41_>" 54.00 48.66 48.66 47.33 52.00 2.68 0.424
Flowering
ek _Ab"’ 52.00 41.33 43.33 44.66 50.66 4.71 0.458

Seeding

(30y3) JI B3lo puts il
IV OMD

) Mf’ﬂ 56.652 47.21° 49.45P 48.33° 51.723%¢ 217 0.042
Vegetation
w25 Al?’ﬁ 54.21 43.09 43.88 43.67 50.68 4.49 0.376
Flowering
2 _4J>)4 50.572 38.420 42.76° 38.97 51.952 2.21 0.0032

Seeding

(ke 3 p35 ee) S5 ks
PF

) 4l_>’° 5.350 6.12° 7.372 3.42°¢ 4.76% 0.265 0.0001
Vegetation
oS d'l_>” 5.60°¢ 5.83a¢ 7.06% 7.842 6.71%¢ 0.386 0.0124
Flowering
22k Hoye 5.38% 4,95 6.272 433 6.06 0.297 0.0004

Seeding

(ke [p5 o) (29,50 550 W
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Introduction: Endemic plants of rangelands, especially key species and palatable ones are inevitable for
improvement and development of rangelands. The grazing is a critical managing factor regarding to the
resources conservation and quantitative and qualitative increase of plants production at the rangeland
ecosystems. Rangelands are dynamic ecosystems and changing as a result of the environmental disturbances.
Sustainable utilization of rangelands is obtained when the changes become known. The increase in population
over the past few decades, due to the increased demand for livestock production, has increased the number of
livestock in the rangeland, and as a result, the pressure on the rangelands, especially in arid and semi-arid areas,
has damaged many rangelands. After the degradation of rangelands, one-year species, non-palatable and toxic
species are replaced by the high quality and palatable species and therefore the quality and quantity of forage in
most of the rangelands is by no means satisfactory. Many rangelands in arid and semi-arid regions have been
affected by soil erosion and dust and greasy vegetation due to the lack of vegetation. In the vast array, rangelands
cultivating non-domestic species have been imported, For example, in dry and semi-arid rangelands of northern
of Golestan province, imported species of Atriplex cultivate which, despite proper forage production and other
benefits, has some disadvantages, including gradual increase of soil salinity, lack of plant regeneration in the
years after establishment which cause metabolic disorders in animals, negative effects on native plants, parasite
organisms in planting areas and the destruction of the plant due to extreme cold, which will undoubtedly lead to
an increase in economic costs after its destruction, as well as reducing fodder production. Therefore, in order to
improve and revitalize dry and semi-arid rangelands, it is necessary to introduce, reproduce and deploy
indigenous species with high adaptability and high yield.

Materials and Methods: Plant samples in different growth stages (vegetative, flowering and seeding) were
collected from arid and semi-arid hilly loess soil located north of Golestan province, Gonbad-e Qabus (Dashli
Borun). The Gonbad-e Qabus is located (55° 12 N, 37° 16 E) and 45 m above sea level. The mean annual rainfall
amount is below 450 mm and mean annual temperature is above 20 °C. Samples of Astragalus podolobus,
Atriplex (A. canesences), Salsola (S. rigida), Lyceum, Artemisia sieberi were taken and air dried at 60 °C for 48
h and milled to pass a 1 and 1.5 mm screen. Their nutritive value was evaluated through determination of
chemical compositions and in vitro gas production techniques. Samples were tested in an in vitro gas production
method (96 h incubation) and batch rumen culture system (24 h incubation). Rumen fluid was collected before
the morning feed from three fistulated Dalagh male sheep (45 + 2.5 kg live weight fed on a forage diet at a
concentration of 40:60). In vitro gas production was measured in triplicate and for each replicate, a sample of
200 mg DM were used. The bottles were then filled with 30 ml of incubation medium that consisted of 10 ml of
rumen fluid plus 20 ml of buffer solution and placed in a water bath at 39 °C. Gas production was recorded at 2,
4, 8, 16, 24, 48, 72 and 96 h. Total gas values corrected for blank incubation and gas values expressed in ml g-1
of DM. The asymptotic gas production system (A) and rate of gas production (c), organic matter digestibility
(OMD), metabolizable energy (ME) and short chain fatty acids (SCFA). A medium similar to one developed for
gas production was used for batch rumen culture system to measure pH, and NHs-N and in vitro digestibility.
The pH of the media was measured after 24 h incubation. After 24 h incubation, the contents of each glass bottle
were empty, strained through four layers of cheesecloth and then 10 ml of strained rumen fluid was acidified by

1- Former MSc. Student of Animal Science Department, Fculty of Agriculture Science and Natural Resources, Ganbad
Kavous Universty, Iran.

2- Assistant Professor of Animal Science Department, Faculty of Agriculture Science and Natural Resources, Gonbad
Kavous University, Iran.

3-Associate Professor of Range management, Faculty of Agriculture Science and Natural Resources, Gonbad Kavous
University, Iran.



\V

e 99299999 w1 Ll oLS mdd Colild g 35 adgi gloaziunl y ¢ 2 Lo oS 5 (et

10 ml of 0.2 N HCI for determination of NH3-N using the distillation method. Finally, all contents remaining in
the bottles were filtered through nylon bags, oven dried at 60 °C for 48 h and analyzed for IVDMD and IVOMD.

Results and Discussion: Results showed that there were significant differences among plants species for
chemical composition. The OM content ranged from 63.77 to 89.33% for all species and Artemisia sieberi had
highest and salsola had lowest at seedling stage. The results of the present study showed that there were
significant differences among plants species on potential and rate of gas production. Artemisia sieberi and
Atriplex canscens had highest potential gas production at flowering and seedling, respectively. Salsola had
lowest OM digestibility, ME and ACFA concentration. There were significantly differences among different
species on DM digestibilty vegetative stage and Artemisia sieberi and Atriplex had highest (58.66 %) and lowest
(50 %) DM digestibilty, respectively. Salsola showed the highest value of partitioning factor at vegetative
stage(7.37 mg/ml) and lycium showed the lowest value of partitioning factor at seeding stage (3.42 mg/ml).

Conclusion In conclusion, results of current study showed that Astragalus podolobus has nutritive value as
similar as Artemisia Sieberi. However, further investigation is needed in order to determine nutritive value of
these species.

Keywords: Astragalus Podolobus, Gas Production, Halophyte Plants, Nutritive Value.



