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Figure 1. Location of the study area in Iran.

AR



O)So2 9 (55903 Cydle!

oo sl 5 (V) pudsl Sy 4 cd LB

(A) B 5 So3lul Jlxs

Jo
n=(1-=2)x100 ")
( f)

K e & S Bl e i Of 3 S
5 S gl psase 05 B (o 4 S
534S Sl ids o g 053 fs @M s
s gm0 s Sdee gl L
3y gn 4,5
SPSS 18 l33lp 5 L Lassls ol Ldosi 5y 23
Loy Oox Jb i kil baesls dawl s el
b rliols (Kes o 5ol =5 S 5a5lS 055
e b WSl 5 S e s 5 5 sl L
Jgam 3 e Kdd oy daies Lol g
s g 05l b baesls el sl 5 3ty
Slo gty Lo Sdd ey Sl 45,6
Sl Sle S S ks s 5o S
Slabl a3 (STl O30 31 s gme sl L
5 S Sl ite o odal, ad eslind 740
e b S pee Mg LS pled

S gt O gy (Se

o g W
Lo 055 (sloolSlty 55 53 1S oo 5 Ik
Soli 5K s S sy odd o (gl
2 1S ko Mg e Jy P<e/r0) cls
Lf'x{?\;hwj:q,tsuaml{e,u\ﬁdujuojf
(O dsdr) P>2/00) 55 LS Lo 20 5 S

1- Box plot

AL

b il Bl b B s s

Sl s e Glr (S lxr bls L
el 1SS a3 Ak 08 el gy 53 S
u]a_“emL(a\: S sl A e g S
w8 s ol e s 1SS Olpea oS 0
Ve dsb 6 SK5 0 ST s (V) Al
Gy A el 513 a5l e Ve Aol 4
D Sl B3l e 055 a0 Sl
Jlamial lp i 03) &5 18 fas A5 ke
Yo ogde Ges U oaly; Ol bI S lal S
oPyRFe A Sheslamal boad il p 2 Sla
i Kol akyy gl i ) (Bl
ain A bl e Sl Yo Jsb 4 e
5 oAb anrle oKy 4ol (iR 3l =
3 Lol s s oslper abols e
Sl Gy el A s e S polie
AL o pare O3y m S (b bl e
Goe U e mle 0 las 4y (3ls al gnal 5l eslanal L)
Seslital L) g pdidsh (S (g Sl T
LSl s 5 o, Seilbl (cislas &g
03§ gemme 3 V0) i awle Vo) 5 eslaxal
9 80 wadlas S 5 5 555 V0 LS a
Slo i el S plandl St ls pa S Sl
Sl A el VFAY le s 63 B sl e 51 Sl
abin PH) Sl et sla Sy S0
(i 5 o 5 s T s (S
6 o Gas 3| SB 50 55 SIS 85
S g5 EC s pH s clils 5 e Sl Y
aws b e S o ol 0 St 0 4 ) ojlae o
Loy (YO 5 YA) wis s ,Se3lhl 2 ECy e pH

b (8 Sy M pe b I s



YA (0) )lows dF) s S 5 f cilis gla yidgss s puld

KW w51 s pls sl it s Cou ddu 05 el gy 53 1S fowo A5 Ikie -\ g

Table 1. Amount of tragacanth production at Astragalus gossypinus habitats with different grazing intensities

in Golpayegan Rangeland.

(g/plant) (Amount of gum) |, ;l1as

(Habltat) ab{:.ijj

3.54°
3.42%
2.21¢

7.64

1260.24

(Lightly grazed habitat) . gl > ©odd cons oK,

(Moderately grazed habitat) L. ze (gl o Cdd Cons oKy,

(Heavily grazed habitat) -, & (¢l o oods co oK s

F

(Sum of squares) s o ¢ oo

Values with different letters are significantly different at 0.05 level.
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Table 2. Effect of animal grazing intensity on soil physico-chemical properties at Astragalus gossypinus

habitats of Golpayegan Rangeland.

P e Sl b s ol S 8l Lo s
Heavy grazing Moderate grazing Light grazing Grazing intensity
* Ué S D)
7.23 1.85" 1.87" 1.76" ST o
Bulk density (g/cm”)
7.23" 29.82% 29.28% 33.30° “
Porosity (%)
ko _;\_t. ..
28.89 7.77° 10.89° 32.77° el
Infiltration (mm/h)
1.38"™ 7.44% 7.42% 7.29* pH
* a a b EC
26.3 0.33 0.34 0.23 (dS/m)
wk a b a oC
47.28 2.17 3.45 2.13 (%)
ko P
5.87 3.77° 2.16° 3.48%
(mg/kg)
*k N
47.28 0.24" 0.34° 0.21%
(mg/kg)

Values with different letters are significantly different.
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Table 3. Correlation coefficient (r) between soil properties (independent variable) and gum production
(dependent variable) in Astragalus gossypinus habitats of Golpayegan Rangeland.

St Sl part
AN AP oc EC spiise BT ol properties
. 13
mgke) (mgke) (%) (ummy PP Infilmation (D s
(mm/h) Porosity Bug/g;g?ty 1Sl
Amount of Gum production
PR [FECITR SCRE N [P  J- S KT
0.32 039 051  -024 030 0.29 0.22 022 G S 20 2 LS e
Gum production in heavily grazed habitat
Lo gia (gl o ol o g, p3 1S i
0.74* 046  0.74*  -040  0.50 0.51 0.07 0.07 s 0 02 LS e
Gum production in heavily grazed habitat
S &l ks s o, 55 1S e
0.37 0.13 0.38 029 033 0.41 0.35 0.35 S 2902 LS
Gum production in heavily grazed habitat
0.59 0.15 0.61 0.12 0.24 0.24 0.15 0.15 5
Total

* Is significantly at 0.05 level.
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Abstract

Background and Objectives: Continuous grazing and treading of animal in non-forage plant
species habitats e.g. Astragalus gossypinus and Ferula assa-foetida can considerably affect
plant growth and non-forage products (by-products) such as gum tragacanth yield through
alteration of soil characteristics. Most studies in rangelands have addressed the relationship
between different soil characteristics and forage production, and there is little information on the
relationship between changes in soil properties and the amount of non-forage products (such as
gum, essential oil, tangerine, assa-foetida, etc.) in rangelands. Knowing the effect of grazing on
soil properties in these habitats and the relationship between soil changes and the amount of
by-products is important in determining the optimal grazing intensity for soil and plant
conservation and the production of maximum products. This study aimed to investigate the
relationship between soil physico-chemical characteristics and gum tragacanth production in
Astragalus gossypinus habitats.

Materials and Methods: This study was carried out in A. gossypinus habitats at the rangelands
of Golpayegan, Isfahan Province, Iran. Treatments included lenient, moderate and heavy
grazing intensities in A. gossypinus habitats. Soil and plant (gum tragacanth) sampling were
carried out on transect with 100 m length and 100m space from each other in summer 2013.
The quantity of gum tragacanth was measured on five randomly selected individual plants
on transect lines. Soil physico-chemical variables, i.e., bulk density, porosity, infiltration rate,
pH, EC, OC, available P and N were measured with standard methods. Relationship between
soil variables and gum tragacanth production was investigated with the Pearson correlation
coefficient.

Results: The highest and lowest amount of gum production was observed in habitat with light
and heavy grazing, respectively. Soil infiltration rate in moderate and lenient grazing intensities
was 40.15 and 32.17 percent, respectively, lower than that in the habitats under heavy grazing
intensity (P<0.05). Mean value of soil EC in habitat with light grazing was lower than that in the
habitats with moderate and heavy grazing intensities (P<0.05). Mean value of soil organic
carbon in moderately grazed habitat was 38 percent greater than that in lightly and heavily
grazed habitats (P<0.05). The highest and the lowest values of P were in heavily and moderately
grazed habitats, respectively. Available N in moderately grazed habitat was greater that in
lightly and heavily grazed habitats (P<0.05). In different grazing intensities, there was a
negative correlation between soil bulk density and gum production, but there was a positive
correlation between soil porosity and infiltration rate with gum production (P>0.05). All soil
chemical variables, except EC, had a direct relation to gum production. Among soil chemical

* Corresponding Author; Email: ajorlo m54@uoz.ac.ir

Yy



variables, the strongest positive correlation was found between the amount of organic carbon
and soil available nitrogen with gum production in moderate grazing (P<0.05) and the lowest
correlation between the amount of available phosphorus and gum production in the light grazing
(P>0.05). In moderately grazed habitats, soil chemical properties had the strongest correlation
with the gum production in comparison with light and heavy grazing intensities. In moderately
grazed habitats, the amount of soil organic carbon and available nitrogen were significantly and
positively correlated with gum production (r = 0.74; P<0.05).

Conclusion: The correlation between soil chemical properties and gum production was stronger
than the correlation between soil physical properties and gum production in 4. gossypinus
habitats. This study reports that if the livestock grazing is inevitable in A. gossypinus habitats,
the stocking rate should not be higher than moderate intensity to obtain more gum as well as
maintain soil and plant health.

Keywords: By-products, Gum tragacanth, Livestock grazing, Rangeland, Soil physicochemical
properties
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