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Enclosure effects on biomass production of Puccinella distans (Jucg.) Parl in Gomishan
wetland region
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Abstract

Vegetation evaluation in order to introduce important range forage species with high potential of
growth and reproduction is essential for proper rangeland management. Given that the remarkable
areas of saline and alkaline rangelands in Gorgan region and the problem of forage production in
rangelands of this area, the present research aimed at studying effect of enclosure on sexual biomass
production of halophyte species Puccinella distans. Inside and outside enclosures, two 50 meters
transects were located at two directions. In each transect, 10 study points were selected systematically,
and in each point, forage of nearest individual was gathered. Different plant organs were separated in
the laboratory and were dried in the oven at 60° C for 24 hours. Then, dry weight of different organs
from samples was measured, Independent t-test was used to compare different means. The results
showed that total weight of vegetative and reproductive organs and total plant biomass production
were significantly different between grazed and ungrazed individuals (P<0/05) . Also, the plant height
significantly differed between grazed and ungrazed individulas (P<0/05). Total Biomass of above
ground organs and average weight of roots were also significantly different in grazed and ungrazed
individuals. The average biomass production of ungrazed individuals of P. distans was 264.1 kg ha™
in which 13/19 % of total biomass was allocated to reproductive organs. Also, 5/9% of the total
biomass production of grazed individuals was allocated to reproductive organs. The results
demonstrated that sexual biomass production is higher in ungrazed than grazed individuals.

Key words: Sexual biomass production, Eclosure, Puccinella distans, Gomishan rangelands.
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Grazing mobility of Goat in steppic rangeland of Yazd province
(Case study: Nodoshan rangeland, Sadogh county)

N. Baghestani Maybodi'", M.T. Zare” & M. Fayaz’

Received: 04 May 2012, Accepted: 10 December 2012

Abstract

Vegetation characteristics, climatic conditions, type and availability of water resources and slope
are the most important factors influencing grazing behavior of herbivores in rangelands. In other
words, grazing behavior of herbivore species is specific to each rangeland site. Understanding grazing
behavior of herbivore species is important for grazing management and optimum utilization of
rangelands. Therefore, grazing behavior of Yazdi native goat (Capra aegarus hicus) was studied for a
4 years period (2007-2001) in Nodushan rangelands of Yazd province. At the beginning of each
grazing season, a 3-years old goat was selected as representative of the whole flock. daily grazing and
rest period as well as daily movement distance and average speed were recorded for 4 years during 6
months of grazing season and were analyzed using a randomized complete block design. Maximum
speed and distance traveled in each of the slope classes were also studied. Results indicated that the
minimum distance traveled (14 km/day) was recorded in September that was not significantly different
from July and August (P<0.05). The maximum distance traveled (19.3 km/day) was recorded in April
that was not significantly different from May and June (P<0.05). The minimum and maximum rest
period were 2:43 and 1:18 hrs, respectively. The highest and the least travel speed and the least that
were 1.5 and 1.2 km/hour, respectively. Changes in travel speed was not related to the slope
percentage of rangeland site.

Key words: Grazing mobility, Grazing and resting period, Moving speed, Goat, Yazd.
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Effect of growth season and different harvesting intensities on soluble carbohydrate
reserves changes in above ground organs of Stipa hohenackeriana and Salsola laricina
(Case study: Khoshkeh Rud-e- Saveh)

H. Barati', A. Taviliz*, H. Arzani3, F. Ghasriani* & M. Yusefi®

Received: 04 June 2012, Accepted: 05 December 2012

Abstract

This study was performed to clarify the effects of growth season and different harvesting intensities
on changes in soluble carbohydrate reserves of Stipa hohenackeriana and Salsola laricina. The study
was conducted in National Plan Site of Institute of Forests and Rangelands in Khoshkeh-Rud-e-Saveh.
Fourty individuals (bases) from each species were selected and various harvesting intensities
(treatments) including No harvesting (as control) and 25, 50 and 75 percent harvesting were applied
from 2007 to 2010 growth seasons. Forage sampling from treated individuals was conducted in
autumn and spring. Soluble carbohydrates were measured using the Phenol - Sulfuric Acid method.
Data two-ways ANOVA followed by Duncan multiple comparison tests was performed to compare
significant differences between treatments. Results showed that a significant effect of species and
growth season on carbohydrate reserves. In both species, spring samples had higher carbohydrate
reserves. Meanwhile soluble carbohydrates in organs of Stipa hohenackeriana was more than that of
Salsola laricina in both seasons. Effects of harvesting intensity on soluble carbohydrate reserves of
two species showed three different groups of treatment effects: no harvesting with the highest
carbohydrate reserves, 25 and 50% harvesting levels with medium carbohydrate reserves, and 75%
harvesting level with the lowest carbohydrate reserves. Considering the obtained results and range
management issues, more than 50% harvesting level must be avoided as it damages the soluble
carbohydrate reserves of the species.

Key words: Harvesting intensity, Carbohydrate reserves, Khoshkeh-Rude-e-Saveh, Stipa
hohenackeriana, Salsola laricina.
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Heavy metals uptake and excretion in different plant species of
Kushk arid ecosystem, Yazd province
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Abstract

This research was followed after few introductory surveys of heavy metals distribution in the
mining zone of the Central Iran. The research was carried out in the territory of Kushk Mining
Company, located at45km northeast from Bafgh city and 145 km from Yazd city. The morphology of
the area is mountainous. The major desert shrubs in the polluted area are Artemisia siberia and Salsola
vermiculata. The surface soils (depth:0-25cm) and 10 samples from each plant species with root, juicy
stems and second years old stems were randomly collected to a distance of about 8 km (where metal
concentrations in soil were decreased to a minimum amounts) from mining waste dam. Because of the
lead and zinc mining operation in Kushk, the lead, zinc and cadmium in soil and plant samples were
measured. Also due to secondary formation of gypsum in mine formations, calcium in the samples
was measures as an essential element for plants. Desert shrubs in despite the impressions have an
special living pattern and so different behaviors in uptake and excretion of heavy metals. The
accumulation of metals (lead, zinc, cadmium and calcium) in juicy and fresh shoot organs were
increased about 2.5 times more than roots and were decreased from a mean concentration of 85.82
ppm in juicy stems to a minimum mean concentration in dry stems with the mean of 0.04ppm in
A. sieberi less accumulation of heavy metals in fresh shoots relative to root with a more accumulation
of Ca have been shown in A. sieberi and S. vermiculata showed any significant difference in means of
metals in its organs but the mean of heavy metals were increased in its shoots (from 4.69ppm in root to
12.91ppm in shoot) and the mean of metals were decreased in shoots (from 153.52ppm in root to
134.69ppm in shoot).

Key words: Kushk, Heavy metals, Desert ranges.
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15- Generalized Linear Models
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6- Score matrix

7- Boyce
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1- Global distribution
3- Species distribution
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Abstract

This study aimed to generate potential distribution map of Astragalus verus Olivier, in
Fereydounshahr rangelands in Isfahan province with 1000 square kilometers area approximately.
Potential distribution map of the species in the study area was produced using Ecological-Niche Factor
Analysis (ENFA) methods, applying presence data of the species and some environmental variable
maps (topography, climate and soil maps). Vegetation types dominated by A. verus was checked in the
study area and 50 sites with presence of the species were recorded using a stratified- random sampling
approach. Soil maps were obtained from seventy soil profiles and climatic maps were produced using
data from 10 climatic stations. 9 maps of different soil properties, 19 maps of various climatic
parameters and 3 maps of different topoghraphic variables (from a 90 by 90 meters DEM) were
generated using geostatistic method. . These maps were used as input layers for ENFA model. Results
showed that soil EC, cacos and organic carbon content, and pH together with slope percentage and
monthly mean temperature were respectively the most important environmental factors influencing the
species ecological niche. The produced species distribution model showed high accuracy (calculated
Kappa coefficient, ROC area under curve plots and cross validation were 0.69, 0.85 and 95 %
,respectively. given that industrial and medicinal value of A. verus, the produced potential map can be
used for conservation and habitat improvement programs of the species.

Key words: Species distribution model, Astragalus verus, Ecological-Niche Factor Analysis,
Geographic information system.

1- M. Sc. Student in Range management, Department of Natural Resources, Isfahan University of Technology
*: Corresponding author: safaei.mojdeh@gmail.com

2 -Assistant Prof., Department of Natural Resources, Isfahan University of Technology

3- Associate Prof., Department of Natural Resources, Isfahan University of Technology



oY OY-FY)YAY Lo /gl 6 Lo [pian L cp8 o cidghy (code e

Jo1 0 yo Kochia prostrata &5 maad gslio B (551 cymods 9 35 audgi (39031 ¢ booweid S 35 oy 33
Tyl Gyl (opwldous @310 50 (559098 alieo

oL vo. . Yo\ an 7 . oeowY . \ L.
shrd g Sledches Jlox ¢ 35 bl ol e 038 T (SLB lgo ) g ise peiane

AN+ oy )5 — AV FV0 el o &b

oSy
3 Jwoyl s el 92 ddlaie 9o 5l Kochia prostrata [L.] Schrad. &5 adsle pas cobld 5 coaS s iy
50 0l bl (g ls paiged (sl Ll o byo mdaw 5l gy VYo e Ve e sl ] o 0l S 9 VA oY e el el
S Sl e 5 AU srtng, 3 el Saiplaid Ao a5 G55 al 3] iges VA slaws S
b et el A8 5 VY A Y OY A 8 F LY o slanle; 10 5 oy 905l 5 colEilo)l mis CanllB o loard
aile gloazinl 3 dslio (gl (et g (5 uSojlasl P=atb(1-e%) Jow 5l eolaiwl b o slaaziwl 3 5 sodss 5 lade
Ay Al e j0 ol i bl ol soliiwl w3 8 5 S Jleiml zakaw 4 5SSl aejl 5 lae Glymsl polie gc b @
5 Jslme (i 51 T jlke 5 it ) sl Ao pe 53 55wy ool a8 (ol 8o 5 it pls eis «oas,
5 el alie BB (655l ol Cowoay i (Lo PYIFR FFIAY ol e 5555 g (refie Allate g0 p3 (oiug) Al pe 5o Jolonels
i bt 3,510 S osle 555 s 6 ISR VA IV it 55 5 ein Bt sl oy, 5, il
ol las p<e/+ V) g o sae jralS pls oy g el S e gy (i b0l polie (Sl olS 0, ol se
S350 5 Sildsre sl U5 5o b eogidl T sole 5 sk sem (90 (Joke 8)l520 (ko 8o polie 5:Sils 5
o Bz 51 Ayl 5 025 oalie (e 5 555 Aklate 39 (o 3 4055 () IS i 5 o okl omlylin LG
S BT JS 50 (g eisls (Las (63,50 ©)y90h 5)l0sne Dol 3150 plo b al> o Jl iz o el 5 ddlate
Saoloapg S g pls gy In) o s dole 5l e (Glag) 08 Ao pe )3 eddplie LB 6551 i sualin
JooSS Al 5o 33 ool (il dod &lie 53 L o) (nie S 50 Sl 03g i (Siug; A pe 3 olS Joloee

Jeo ) Sl o somadgilie (65,3 58 yge3] « 213¢ 53,1 Kochia prostrata : guadS ol

)| Bze olKtils (51085 yo )| cuslih IS aisgel Liils -
ol e oiils g lossul g 2540 09,8 JLoliwl =Y
ardavanica@yah00.com :Jgius 80w g 1%

ko)l Bioe oRiils ¢ gols pole 09,5 Loliul -Y

o)l Gl a5 (55,5L8S Dliind 35 0 LAmohy (o0 -F



oY

et gilie BB (655 (55 5 58 05 903 e aaliond oS 5 (o) 2

S50 &l wiile) @iye s 0aiiSliz pls (6351 5 (Sutsn
Jad o9 08, Sbb ol jo Jy wdle (anlllae
ol Glymu a5l e Ygens ddgle i sla asls
;s g Sl (b asly S S L sl
piY &S og vl el (655l 5 een LS slex
5o el Brae olg iSlas ol 13l we b el
wlize glads § 1> fad @bz slagl;
Sgd oolawl olae sle JeSe Il (So5elss 38
Gl e 50 (YY) ohlSes 5 gyl ioen
5 on h deoyl &l po el 2lr B8, 5 S,
L K. prostrata 4555 gl o3,) a5 ailes,s (5155
Sysieiiss s 3 o b, saims Las VPV A,
O3l i 5o dole Gy sl il oluay
Giminr O b oS cul Gy, e able I3
o2 Sl Jokw o)les g piigy jlade o B
oS e Gl L0 5 ) wlse 9z sar oS sl
5 S g Al Cos (Slitle sloljues S e
Ol 9 a8l (3l ol e colB b slacdl
sl sl s Jo BB slaslions S g (90
Geizs cpl Gaa (Q) ab oo GalS Gosxe yele
G adgle pan Sl oy ol 5 )
5l eolazwl b (s58l9i8 alizee J>lpe ,o K. prostrata
AT Ll 53 55 a5 s alrord S5
o ye aw b Ol pedsilie BB 551 eSS
)55 Adlaie 93 )5 (a0,h 5 (B (i) Selslsd
5 Slgioe Jolo @l g Sl ooy St 5 Joo)
Wyl e Gldsle HalS oMbl Sl )5

3k S5 Jous )l Gliwl o5 g

03, 9 dlge
dibie aigei (5y9] 2o ore Curdge .l
o)l bl sl (o030 soolRaag; )0 (5,1 paiged
Yoor GAYer elayyl ogas o ooul ded idey b
30 3l (6,0 pdiges el ouls adlg Lo maw 3l gy
Soxdge S AbeSAe ddhie () rfels adlaie
St e YA YV 3,5 Jo TV OK' i

doddlo
5 099,925 (g lals slacdad 51 (S o)l b
g olaldl Clrsg jo loasS e dl (g lle
Ol (plial) pls aoyo £ 51 s g 95l o) eloix]
5 &l 5l ange solasl (F) cul auly asle a
Bgle &S 5 35 Cundy cSlid 4 s (s lash
@ G0yl eSS el culplo )l &lye o
Sle Cunde 5 al slals jl adgle pan ClLl
5 e Gl @bl sy, rpdleie el
Py el SlaS S oby)l wile adgle ciaS
o 5 oolaiul (g, «(VAFY) 55 5 o ailes]
sasbge HE wg ogal 5 Gkl sl wu;
e il e b bl s ol ldllas (YY)
Gl 48,8 slosl ) doz 5l Los o (o550 sloaiss
Garg bg Joo)l mle 0 Jg (YegV YY)
3 eogare dlaws Ll b jo ghlaely Coenl 5 s
O 98 Y) el aid S )18 da>gi 550 a5 0 slodisS
B lidion slaThy (19%) il Jla ,sbe
S g swyp S 5 55 dahie o |, Kl prostrata
Oeiiay oy aS ol lis oleend aied wlaly ol
iyl sl sl e VOIFY B Y o olS sl
Lol 5 (295 ameys sboaisS @ Cos 5 S,
CoaS (Yoo V) oen 5 S5l ccwl 58T g50igs
adllas 1) Ol 5 (635 10 el liwl au @Sl 10 d3gle
So dgle claS o sol; Jelge o Wles ST 818
i ye Ll cnytoge 51 85 a5,k alS &8
Slae e il G558 Gllae fizeen sl g,
Ol mals ey Jolhe S i b adgle COiS B e
YY) ohles 5 Gl s Jle jo cwl ools
Sl 0 e me Gbas adsle i Conglla
ools L)L’*“" k! G‘L"' 9 wur Ly eyl é"j’)l cs"“‘"‘w
5 by Sl coge @wVle 5 Jlad llug oS
dob 0o el eyiws o adgle ciaS Cunglhe ax o
Ol Jad 0 g & ab) gl Jolpe 0 580 Jlo
M ssfisr il 5 Colle SRS sl able

2- Gas Test and Gas production



Of

YWAY [l 1l 6)leus [pmian Jlw (a2l po (ool (sode dlxe

Slgd Al ye dw ;0 398 LS 5l i omwy @ 09 T
Ay Al e) gyl pgd e )3 Jol Al e xfuls
5 (@05 Aye) Ll Lanlsl )5 e Al se (i)
(@) Al 50) VWA slogs Jgl dans )0 pgus dl> 1o
P S D Sy eboeSie g je8 dikie g0 50
Vo Plas oS0l diges 2 50 9 (1)S5) diged ¥ al> 1o
Sly oz yo a5 ab DLl Bolas pyboas aLS 4L
Ldigad 3,5 S 3l (- abl oo aiges VA adlais g0
5 Slowl 35 ylohee 50 daia b JU ¢ glls &5 Sl
o eolal

pOesisn pld JuS L wlush)) alierd SLaS
Sl olee (Vo) AOAC 3gpa ez
salysd 50 Jolme s NDEY) s 505 jo Jalonsl
LV ) ohSen g (ol b, Gubo (ADF) YLE‘)&‘?'“"
wan Coblan eed esSl olKiws 5l eolil
S adg 93l 5 (V) Gl o 50 o, 40 (pRigles]
, WT- Binder 87532 ofius 3l eslizal L (1))
e A5 e (VAYR) ) San 5 Sio g, (bl
FAXE Y A S EY o claple b odd aly 5
o 3 SR el L e cele 475 VY
S w5l oolainl b > 2 0 a3Y Sluscas
2 el Josay (SThss digad g S w) walis
255 g Ol Neway jlisla i sl oolanul b coled
aw 5o 50 S oy gleasild e 5 T 0L
3138 s (@) @ pdias i 5l ol ale e
e 5l g gy B) WS plia i
5 Ll 5l ookl b (€) gy piad slol g S
OA) a8 ol g aloa ¥

P=a+b(1-ect) (\ adal))

B gt pley po 5 oy i) e o> P oS
o5l adg b Gl ee) @ pigan s 5
b i 5 g el g5 ¢ Gl hee) ST vy
5 Gl oo 5B adgs ity ath ieels )3 ) e

el 4 aamwbisSSl ey t

1- Neutral Detergent Fiber
2- Acid Detergent Fiber
3- Ankom

Sl bhugie Swl ailate owlitlsn slaolSin)
a0 WY ] bogie sbed g e dee Y54 dg0>
S bl cwlio L----’ Sl @395 b ol 5 Sl
55 eyl Ol e (F el ol L 5 (s o)
055 ald, 3l oidu o8 Olelds )| oye Al pa isu
“oadge j0 pie Yeoo B VA glas )l o (g,6l) il
Sl e TYT 21 5 (B, o FAT YA Ll
dilate cwlilsn loolKiv! Lol Lulul o sl
sles 5yl FFe o0 aldls Sl Lwss
b Grosdond S all o ol)fs’;.sh.; a0 A lhugie
sl uihol L g sog) (b b ooy b g Guos

K. prostrata &s5 :axdllae 890 &igS Wluogas .o
obzlawl  solgls 51 el lag LS
(o gl VO-V-) auly Lw.\.; (Chenopodiaceae)
sladdle gk olass 5 92 laadsh b oiddes
Sl ol ol il so 085S cacld o a5 azil
Slol 9 S5 jleasde Blo (S Sk oS
2 Loy 5 wloge (Bb s e} Bl 5l 45 o
LS oS 8 el eolawl 0,90 Jlo S
998 g (Guas oS ol ady ;) ol dbais 4 J..Aulm Y
03,5 398 (o) ;0 @SB jsbay baats, &5 (g 5bay ol
lada, plee o) FEres slaY 0 e
(855 o Slwl j0 ol pl s o oSS (glos S
Syl slacsl ol g (Jleds glis BT 5 ansl ) Lslow! (LI
Sl aes ol STy (VAVA) e (YF 5 VO)
(Oler ‘QL?qb‘)é] Ol (Ol @S (S el
Ol delng 5 4skSeS 9 Gl (Sl leds!
LJ"‘ J...S‘).s (Y"%) L.S‘S.o...».u) 9 G‘u,w | oé;
G VO olas)] bogame o Jwo,l oliwl jo 1) 455
ao,S ¥ alS &5 cplcalos S 555 g VAL
WitweS s L5l as LS g (Sas a4 pglie [l



AT

et gilie BB (655 (55 5 58 05 903 e aaliond oS 5 (o) 2

Sl eazs JyuS Jolse oles €K (glss)) g adlaie
2 jslaie dlaie 5 (55 dges Gloj £li5)] Jalse

5o 0 Kooprostrata &5 sleed ajes gl

J9oa 50 Sjeled Ao ye aw )3 9 5 (pKhe ddlaie
:X.l>)4> 5o lal.> L)""i"5)" u‘]&.& Sl 00 oolo L)Lw (\)
8ys5 SRIBIL 5 oom ;s Ul Sl e a8, ol
Ol 092 (oo 1 iy alo o a0 )0 9% dilate
Johwoon 5 s5le sk 81525 5 (NDF) (ol 6)l025
Sl eS shug, Al ye (o adlae 5,50 &5 (ADF)
aw @ 0 NDF lie .cwl 20,4 5 205 d> 0
Jlie 5o ablise Ho Allate 5l iy Shag) Al pe
ADF L LLs)l jo (nfie 5 598 O (pateie Dol
95 2 3w, Jol Al ye 0 S pliee o)l 392
) Slade 0 iy 95 ddlate )3 pgw dl>ye o g ddlate
o L_;))ﬁjﬁ'd L}>‘)'° drwgs L> ‘5” ools )L\.M Ll alils
ALl patie Ky, o8 ddhie ;o Jy GialiEl Kie

ol

K. prostrata &5 ;I8 :yg051

Gl slagle; ;o aslllas 3,50 &55 6l 55 o)
35 olee el 0als oole Lis (V) Jguz 10y gumbi oS
ey g el Al oS oL £l Al 6y (gadgs
Ol el YT 5o 58 adgs bl 5l ddlaio 90 oy
Iy «SeBls 0925 (5)lo Sxe IS pg0 g Jol Al p
V) JBlais saslive (5 lo goe BN g Al yo o
o A Ol sl YT o 1y a3g8 55 wdgs Y
A oo lid dalaie Yo ol ol Al o a0

V= 200w(vt-vb) (Y alal,)

a4 gl s odld mmal S8 pe Va5
2 s S > Vi aadgle digei 05 (oo Yoo 1]
> Vb il e ey absle g9l oS5 5
£S5 e o adgle Stz o0le 59

ool p pley a0 eals wdgi S5 el Gl e
et Sl g eudplie BB (o550 walls slaaise

(\Y)

ME(MJ/KgDM)= 2.2 + 0.136 Gp ¢ abad)
+0.057 CP + 0.0029 CF

OMD (%)= 14.88 + 0.889 Gp + 0.45 CP + 0.0651  (f abaJ))

XA
Cobil8 :OMD (e glio LB (55,51 ME LQ.)T 4o aS

PGk Vo 50 el S5 ol Gp o Jloole e
XA p gy CP ocele YF o Sz oobs
Sis oole vy sy pB o> CF 5 S
Al e

odd gMlol by il ladiges e bl (e ol
5 I oole pan ol 5 ol solaiwl (A) 5 g LS
A dle £ 5 0 Laslg, b Sis eole yo JT ook

e bl S50 [ oadslaiges (59 x Ve GV
YDOMD =aglaigai ()39 - (is0i Gbla a9 — wals
ME =0.0157 DOMD (& akly)

2 Il oy pedslie BB (5551 ME &S
Sz oole yo JIoole pas =8 DOMD (s 56lS
RVIAg

sleaing 5l oolaiul b osls Jodos 5 4y 520 e
5 4375 n) Jos elol » Proc GLM' SAS l3éla
5C b @ sl plbaminld alis lp an Julss
50 Jlixl mhaws jo oS3l Ggail 51 slere Sl 50l
A eolarwl wsyo S
Y ijk = p + Li + Sj+ Rk + (L.S.R) ijk+ sijk (Valal,)

i) el cols Li oS Sl o] o a5
ailaie RK o =) ¥ ) Syigled dleye Sj (=
@ o Qi 3l (LSD)ijk (k=Y)) (o)l paisod

1- General Liner Model



g YWAY [l 1) 6l [pmdn Jlu cpd po (ool (sode dlxe

SQJglgnd Al po duw )0 59 9yl (eSien Ao 93 HO K. prostrata &ig5 b LS 5 - Jgu

(M)é)‘sﬁ oobo (W0 3) yuS 1> (wo,5) ADF (s0,3) NDF (w0 30) pls pusig y bl Olus
AVITY Vs YE/AY £0/44 YOIV oSoine (nrgy) ) Ao yo
INIIA] VYIYA YO/VO f1/20 YAIYY 39 (‘5&4‘5})\ 3.19,0
/74 AIY - YYIXY 70/ #leA u.&.‘we (de.lf) Y o
A/AY ARYARS YE/IAD OAIYY Uty 3959 (sb»\.‘f)\' 3.‘:;.0
av/f- £104 YoNe SY/EE /Ay oo (2353 ¥ Al yo
AY/AY \Y/eY fi/va #Y/-Q INANS By V] (smo).l.g)\" >

de -
o
3r-
-
A Y.
% oy.
- * T T
i A 2k RN
SRS D) & (ol
JL_( -.‘«.:.1) _LD-1),¢

e (S ddilaio 30 oL 0l y Ao po A 3O oy A (yauwliaSSl Ce b Y j0 K prostrata jI oudgi Ol i Kigy —Y JSCi

yiud oo s 9 (9l oSGl alie s lo 5o K. prostrata digs 35 wdei Y Jeus

O9elisSSl slagylo

s vy FA 13 'Y A 2 ¥ Y
(eelw)
oA® av® OEAYY Yt vasst vesv® qFel 1y £ o "
+e /AP A EOAS EYE YA Ay EJEY D £y o »
s.a panF s ey rrey®  vas® s ae? wiAred
il Y aloye
£ L0V EAF EVEE EeaY EVE e AS £/ E
vy Yot ovvaad o ovesst aest veeyd vveae s yryyed
£4/YA EYA YA kYA EOYA YO Eelde EefYA £4/VA
FAISSE YYASS PTART vessS YRS VY asy? y.P £10°
395 adlio Y a> o
/0% £V/F £V EV-F £ £y +) £/ £/
vt Yo YvR® yanst Wy ey ¥ye® . ‘e
£4/0 £V EeNE D0 Eed Y YA YA EA o »
YVi55° veia® o yveal v.© WY ey sy s viard
3955 adilaio Yal> o
£4/¥A L £V EeAF OV EYA 0B £4/VA £4/YA

Hlao Oyl = (£) AP <eloB) adlb oo 410 Sro BB onidd (LAS (ygiw b j0 lie B9y



et gilie BB (655 (55 5 58 05 903 e aaliond oS 5 (o) 2

oy
B
PR S
”31
E' TU' -
307
]
1‘ LR
* T

g Ay

[

RS
-

oLS ul

JJ

TR

> e

395 Adlaie 50 oL 0y Ao o A )0 oy A (yauwbeSTl Ce b Y H0 K. prostrata jI oudei Ol i Kigy - Y JSC&

Om pod A pe o (Jg ol plis g lo gime Sl 95
Fp P<-/+0) clls dg2g (gl sime Lglay ddlaie go
> yo b ot dilare gl al> o j0 435 € 55 oy
Flisee 100 Gl Glee g 005 Gy 55 dikate pgo
ooVl baeoplis a5 el oyl el o
g5 & axy b ool a Jsbre (i5u l pda
(Uskre ol jameg S plo 5 5555,8) ol Slyamg S
s a4l I3 SIS Sl &5 4 ey
Sebo jo pddee [0 F jox dihaie pgw al>ye 0 58
29 e Jsl Al ge )0 58 alsi ggarme el ey
Lolyb g ilopaiges Jolpe S0 oS g dl> e
L Jsl dlyo o 4365 515 0y ggame (59, 2 2,
o plas 1) silosime Syl pom 5 ped Jolie

p<+/-)

Sy 9 sl w0 90 igy el p pudd cobl
LGS 8 g b pess laamialp Sk
adgi el oals ooly lad (V) Jeu o K. prostrata
5 p9° «Jsl J>1re G @) o plua i isu 516
(p<~/'()) sls ULA-AAJ |) 6)‘\)‘5;.9.‘0 ujL‘b ..\.MJ) P o
2@ Jolme [ise I 43S B 0 jlade (eSS
Ay pges A g )0 m s pliay e Gido 5l adgs
35 adg jlade oy yidos g Sl gine adlaio 90 0
O o 0030 (5 Sine dilaie jo ol dl> e oA Lisu
AWy Ao aw o WS plaaed i 3l ode
w5l ades (p<a /- 0) ol las g ls e iglas
L yes g (eScie dilain g )0 (b) i B Jy J> LB
b sy aslie .l Gals olS Sojeleid ol il
9 OScie dilaie 90 (o ;0 0D g g Jgl J>lpe 5o

s )l Bl yil= RSD ¢(yiud no) Jokme (i 31 H adgi = @) K. Prostrata ji8 odgi b mess cbazmio! b opuileo -¥ Joos
2 Pl o) 3 adgi & 53 = C £( i o) Jolomoli g Jolomo (ks 51 55 Sudgi € 9oz = ath (i o) Jodomali (i3l 55 wdgi=b
(G o) @325 BB e i 51 55 adgi =a+b) - 100) (celw

Vee—(@th) @+b) RSD C b a asowl 8
Yol vt ay FEAY T .Y VAY £/ IRE SO SN A T AR AN/ S oeie dibate ) al> e
\EZA R A1 AlaNE VIYY £ NE VP kY BYAYE 1A NN AESA 555 dilaie Val>
OAETE vaard oy WIVE o8 AT E Y YVNAC o] Sve® +oap Sie dibaie Y aloye
SYIY C VY YEAS £/ IAEENE R Y R a7/ SV 2 RN 555 dilaie Y al> e
AN P vy Vs vy ARSETIEN AT ks VYA £ovE R AR Y2 oS dibaie Yl
VAR VAT S £ /fe VA ENY s ks vas £y R LAIETIN o5 aihts Yy

e Glymil = (@)

(P <e/+0) aily (o0 410 Sxo BB ouidd (LG (ygsw ;2 50 dlie jud Bg >



OA

YWAY [l 1l 6)leus [pmian Jlw (a2l po (ool (sode dlxe

Wby poes g poe Alpe o aklie g0 o JI Sl
30 ook pan cllilB (p<+/-0) 35 ,lo sixe S
(Borh 5 (B35 (o) 28, ol 3 Sadesle
P<+/+0) ol lui |y g o gime Dglas ddlaie 9o 2 0
oole 4o ‘Sﬂ oolo s ColilB a5l adhaie g0 duglie ;o
> 55 (Jy logine e Solis Jol A>3 i

P/ ) S92 )‘QLSJM uchu Pyw 9 P9

K. prostrata guodglie bl (o550 cess gl
5 pgd Al o b Jgl Al e sl o 45,1 (F) Jgu Lo
Lol e+ 8) ol Lt |, (6 o aine sl o) pyus
oL 1) 6ylosine Dglds ady pgw Al e b pgd Al 5o
dhis 90 o )0 pedele BB 550 anslis ol
Sl ol i |y s o sine SgliS et 5 sgdernSiia
9 pgo Ay b g ooy yiiwn Jgl ad> e y0 JTosle pan
an CablB w0 s ()l e S pgu

3 9057 31 ooliiu! b K. prostrata <Sins 85Lo 55 I 03l mudds Colsls 9 I 03l mudds Colsls cpmanddgrlio BB (5551 -F Jgo

axdlla 5590 Slio e gilio Ji 6551 ol gl ol 5551 ST ool pad calils I solo s colsld

(p)5 95 » Js5 %) (£ 55 » 55 K0 (32 ) (2 ) St o0ke ys
V> e CSie ddlate UY 100 YIV-SENY FENY £ /50 OYIVAT £-/oY
V> e 9% dilais NV FFA YA\ FOIFY £+ /A0 INAANEN
Y alo s eSion ailaie AIYAPE. jy VYEOEL Y £ /FFE IV E I
Yl e 5% alaie $NYE. a8 VESOE Y N A AME AR
Y al> e CnSiten dilaie \ARENINS VNN Y Yol stEy TYIVES £/
¥ do 5% dikate LA VIV o £ IFFE (00 voidod £ /fA

)= yhsme Byl

Ho ddlate jo wl, Jol al> e o GIT bole an ol
> o 0 Sisoole 4o Gﬂ bole man Cobld Lol ougo
Ggle pams g pgd A>jo b g ooy (p i 0l o
dalaie o dlie b .(p<+/-0) ol ylii |, g,lo cxe
ad Sl o i a8 0ed e alamse ot g uSiiee
y95 ddlaie o wl, Jol Al e o Sisooke o 6” sols
eSiie ddlaie 4 G |y (g4l cime gl g Al 0y

p<+/+0) ols las

(P <e[e) il oo 410 (Smo OIS susdd LES gt pb 50 Wbl e Bgy

ole pan Colll pendgibie LB (550 @) Jouxr

B St sole s Jloole s il o ]
ol 65 g sk Lhey 5l esll L 1y K. prostrata
Lo, Jol dope o pednlie BB 6550 aas e
o plas 1) slogime Dglis b pow 5 pod Al e
Sl sime Sl pom 9 p9d Ao G (g (<00 0)
095 9 A eSie dllaie 93 (e gy )0 S oanlive
oo adhie ;0 (398 ye olS A5 Sgd e ali>dle
dslie jo el alily gyt pedglbe BB (655l
P95y o dilate o JI sole pan ol

S5 9 Lhgy sosld 3l eolisw! LK. prostrata &igS ool (g S0 jluil slaaziwlyd -0 Jouo

anlllao 8 g0 il ot gilio S 651 et galio S 6551 ool puad oy ST oolo pan cubils

(PSS 5kS » Jo35%) (PSS okS 5 &, J55) (a2y) ST (3o ) Sinso0lo yo
Val> eSicn dilat WA YEATENE VYIoY Pty Vi7" £\ /A
Val> e 9% il NV ARES YiFa £y NATA R R YYIAS ® 1))
Yal> o JCERPrIRG NSEEIN ARRE AN AZVSREAN veafd £y
Yal> o 955 dilate \aRE\ AZSE A NI =R ¢ FAIES C £V/0
Yal> 0 OeSinn azlaie A/\"‘\di~/9\ \/\‘“\cClc +./\§ \ﬂv/;\di,/,,\ \‘\clf‘\di\/\‘
Yal> e 959 dilate FIAY € £V vy £y FVIAD € /oY FY/0- © £V

&E) = Jlae Byl

(P <e1-0) adlgo lo Sme BB ovims Hlid gt ;o )0 alie ;& gy



AR

et gilie BB (655 (55 5 58 05 903 e aaliond oS 5 (o) 2

gl )| g adlais cal>yo (ol hlite 51 (9051 mls 5o

plo b asge JlaS wz o deools Sk ulal 5

dhal, Wisg ooy lis gl g Dolas La;u 3,90
A5 oanlive (gl Sxe

Sl gilio BB (6550 05l G Slanslie

Sz oo o Gﬂ oole an CoLlE 4 ‘_J ool uan
0)5]).3 w‘ 03 431)‘ (?) Jj..\? e K. prOStrata :\J;
Fas b eSS 2 JoilKe oo pddlie L (55

Slge 1 g 3B Ggesl Lhey Sl e 65 g S

S o) @) Jelowe olge 5l ias (b) Jelowels

S5 3 b9 3l ool Cawd 4 s LK. prostrata 315 audgi g lis duw lie —F Jguxr

ool yo JT oolo puiad casls

2 J95 %) pud polio JsB (53,51

() S5 (w0y0) T o0lo pid sl (o555l oygl
35 S5 9 35 65 9k 38 &5 9 ool hg,
OVIVA® £./8Y ZZRYSESTY ZZASEN 2 A SE A ¢ RIARRESYINA Vvt ps G Siedihie Yalo e
INTARRIEIA YYIYEE £ ZNARRETIIIN Yamy? £ /.0 AN £ FEA VY £ 08 955 dilate Val> o
R ZARSIE"0 N 270s SR 70 B L s A A ARIER RN BIVA® £+ oY OVY £ 0F o Risdihie  Yals e
LATAR SIS SRR SVL S 7T £ VA St £ R AR VIAN® £ % saihis Yals e
\AAAME AL ARZARNE iy AR AE AR ARZASNEVIVN MISaENY OIFF L. /80 oS il Yals o
YO0 EFA FVAP VY £ IR 100 FOIAD" £+ /- FAYC £ /50 #10Y° £ V¥ soaihie Yal> e

)T o Byl

(P <e+8) ably (o0 410 (Smo BB ouddd (LA ygiw 12 0 wlio pud B9y

aihio )3 b opign (Jy ol Glas ddhie 93 Gm
Jlie ;o 5 035 (peSie 5l i al> e 4w 2 o 68
dihais )3 (ohugy A>pe aw 2 50 (Jolu B)lps (e
Blas @5 ol el 039 595 Ailate I 2ty (Kt
(V) ohlSen 5 3, (VAV0) Shas mbs L
abgle 2aS p sobj Jelge wlos,S aST a5 ails
CaS Syne Slio Ygane 3550 aLS L S
St b an CbB 5 a5 (s alex l adgle
G B 50 izmed oo Rl ;) ol
5 el 4is glesd oSy adlae (192Y) LLas
» Wgle ciaS A ol las (IS bl s el
039 Fodl ok 51 IS Ul 4 S E9b Sl
TSI RVPSNIR S [SURRIE R [V TR
ad CebB L glacdl 5 S p 4 ddle Cos (SliSle
Sl )lawrg S g (g n Glme g a8l Gl ol
s SRl (Game ol I ook slaws 5 > LB
e G5 (Y R) V595 5 (o5858 B 53 (izmas
I obzlinl solgls gladsle glawig adsle oS

1- Norton & Dodds

S S Al g Sy
3,90 455 adgle CXaS wad plodl Gladsy elwl p
ol (3ol cilie Jolye 19) Slas S 3 adles
L (siagy ddhaie o) S a5l Jg ojls (5)lo sne
alie adgle coaS Clao 4 axg L (sl )l LS
6)5J5J aliSes J>|).c soolen 6)“5 S s
L asdlas 0,90 oL ;0 pls g ol aid canlice
G (pl e oo LS S g 8590 Jsb sl
5 Syl g VAV SBlaas sl o)liF L mls
s NDF i blio jo o)l cilas (Y-0V) o), Ken
w‘;ﬁ‘ l.: 9 009...1 \)lo ‘) LJ'“‘S“JBJ) ms u&cﬁ ADF
Ol 9 Blo & S Cod (09 yin (ool 4yl
5 Shiswad aly, nl o 0sd0 bgrye olS (o
olS al, Olilae 4 wlbo s 155 (VAA) Sl
9 NDF jlade 5 g ool jopis g gt (Jolw 3150
4:...»;5; L| )A—AAAS[? 9 LJ] oole )‘..\M é}msa 005}..9‘ ADF
2O el AL paseie &gy S0 (Soiglesd J>lre
aisle a5l can wz o dshis g0 awslas



YWAY [l 1) 6l [pmdn Jlu cpd po (ool (sode dlxe

WSl Gl B sdg Gm peimes 9l
s byl asas BB fo )0 5 oy b glals
3 s JB s )0 5 G piien ) ol evmlie
Mg @i B Aoy 5o W ead ady gl dl> e
ol @ daxg b ool .l ool lis rels 58
>y ;5 olS Jobre slaclionng S 5 pl> (59
pedglie BB 550 Jdo e @ 39 i 03, gl
Sl me DS pow 5 pgo aloye b g 03 i
slaloee S gl ol >l o 1y wcdls
W )3 g Y 5 Oy el oS eog (gt Jslowe
odd 0y am ol 4 S (g el cobl
wad Sobl g peddglie LB 655l @l @ azgi b
L s 9 35 0soD) oy 90 2 o I esle
Ly ols plas ) (caals aig) Sujelends Jolpe byt
30 bl o 4 yovie a5 009y e oLS LI Sl
9y 9 55 osesl Gisy S a4z sS) sl el i,
39 9 0)Is Slogine Dol 3190 (S 0 65 9 S
wen Sialen 08 b5y 5 S5 5B el s,
ol Soe o ol 4 Yl gl ol s
lp elo VY 655 5 (o @l cels TA) (glissSl
5..\...%)0[...“) )lf A.Jy éﬁ‘j o o 09y ()lf QBA)T
5 kS gy Sl y0 e0g Jelmal g Jolome i
oole ol Wl g Jelal i baimoslis (g5
il e Sas
alllas 3,90 &g5 )3 45 S9d s s pSAE 5 0
I ae (ehagy ab) A o peddale BB (55l
Golnes,S 5 p Gutisn el wn Jolhe
Al ) Cl 059 )MA—:-’ \.\...J) Js‘ :LL>).4 o oL:f J}l}bo
>y 50 Jouo)) (ildass @lhe 50 Lz Gl (e
S Dyge 0 Sliee (slugy S oo JeeSS
Sl Cugy g sl falS ol gl (350 eoad
obey Sl JB Lz & wm p vediee S Tzl
Sdige doye 3 olS (5ysloly el carge (20,4
I Szss Sl ISy e e b Iy
=P & S cnl Gh By g e Ao b g

lo oS dlaie g Juad colo yx5 L Kiprostrata ales
Iy Gatow pl @l Sloy Olpes L bl )l o a5 WS o
G ol @l b Bl 0 e 5l s ank
il e
S ) e P R e L
5 mad JB 55l el ugn akea jlolS (Gdie g
5 GFeke Slms mlBl M peddalbe LB 655
0l (b G g Jolme slaslanmg S oS elS
Cond (Jokoo 00520 b 55 adgs a8 Ll 5l 5 cadly rals
B 555l 5 wan BB I osle ipls (ntisn b s oSe
Sdg olS (r (RIBIL 9l s Cend e e
5 (098Y) Llad wls b a8 cul oad S 58
28 oy ol callas (V0o F) o) SKen 5 gliwsl
OgeligSl Cel 47 55 o ddlaie )3 wd) ol Al 5
oS ol oads 3,510 5500 oy 5l s 5 2l e £

o a8l L j)) Cnns o9 YL» sel.; OO 019} LY
ol g Jole slacloneg S g pls g o9
P 9 pod Ao b Jol Al o 50 4igS et plio LB
5 P oeFan g el plas 1) golosne Dol wl)
9 Foder o) Jsl Al ye o ol S Jolos slacljoing S
NG W )—MM-A—' ).u p...«..JyL..n JJLQ 6))41 J..J\) Opod
03 i Jol > oy ST ool an COLB e
3 Iy ey g)lo gxe B oo g pgo dl>yo b g
(S oy lez.a 6[:b¢;|)d.yby; LE‘)“) olrf ‘4.12-)@ Qﬁ‘
pap Cobl a0 ¢ pion 38 adel Gael a5 ooy
i (el el ol 08y g e 4 S g5t
e aS (Vo F) oo o | Slwdl (355 L guls
el &l plalS an, céyay L Wl S
Mbee Ll (6 i Cumiay Joloals slaclaimg S
BLIL gy g pead Sl polie o o)l Cillas
B8 352y eweSae Al oS LT S o pl>
Gl b wssls olis s (Ve 8) o) Sen 5 "ol o
Y\N) @‘J‘A i 6L®=\45§ )Qp..a&u...l.'lﬁ sm;ﬁ) 5)30
Casllhe wool adly zals (I olKivg, 25,0 455

1- Baqistani
2- Marinas



7\ el gilie BB 6550 re55 9 55 055 (903 e aliondt oS 5 (o) 2

Sz b oop b Ao 4 o LS 290 @hsle adgs a5l aigS cpl ggerme y3 b waleS )
t_i.s).?u g0 L oo)f &5) 4.l>)A u.s‘ 5o \LM} o oalawl 6‘).' WLA.A 4.53.? cé«u}ﬁ ‘).’> L WBL‘LO

Aoy (Slo> 5 chug, Ao 0 w4 pl Clgllas

References

1. Arzani, H., A. Nikkhah, Z. Arzani, S.H. Kaboli & L. Fazel Dehkordi, 2007. Study of range forage quality in
three Provinces of Semnan, Markazi and Lorestan for Calculation of animal unit requirement.Journal of
Pajouhesh & Sazandegi, 76: 60-68. (In Persian)

2. Arzani, H. Motamedi, J., Mofidi Chalan, M. & J. Sharifi, 2012. Favorability of forage quality of important
range species in Arshagh semi steppe rangelands, Animal Sciences J. (Pajouhesh & Sazandegi), 93: 16-25. (In
Persian)

3. Baghestani Mebodi, N., Arzani, H., Shokat Fadaei, M. & A. Nikkhah, 2004. Study of grazing intensities on
vegetation of steppe rangelands of Nir in Yazd. Iranian J. Natural Resources, 57(1): 155-170. (In Persian)

4. Bureau of Natural Resources of Ardabil Province, 2009. Information and statistics of natural resources. (In
Persian)

5. Fazaeli, H., 1992. Study the chemical composition of livestock and poultry feeding source in Gilan
province, MSc. Thesis. Tarbbiat Modarres University. 119 p.

6. Ghanbari, A., 2007. Study the nutritive value and variation of metabolizable energy of Festuca ovina,
Alopecurus textile and Trifolium montanum in three phenological stages of Sablan, MSc Thesis, Open
University of Shabestar, 117p.

7. Ghodsi Rasi, H. & H. Arzani, 1998. Investigation of effective factors on palatability of important range
plants in Chahar Bagh Gorgan area, Pajouhesh & Sazandegi, 36: 50-53. (In Persian)

8. Holden, L. A., 1999. Comparison of methods of in vitro dry matter digestibility for ten feeds. Journal of
Dairy Science, 82: 1791-1794.

9. 9- Lotfi, M., 1996. Surveying of ecological characteristics of Kochia prostrata in Rangeland Ecosystem
Region of Ghorghan & Ghonbad. MSc Thesis, University of Tarbiat Modarres. (In Persian)

10. Marinas, A. & R. Garcia Gonzalez, 2006. Preliminary data on nutritional value of abundant speciece in
supraforestal Pyrenean pastures instituto Pirenaico de Ecologia, CSIC. Apdo 64. E- 22700 Jaca (Huesca).

11. Menke, K.H. & H. Steingass, 1988. Estimation of the energetic feed value obtained from chemical analysis
and in vitro gas production using rumen fluid. Animal Research & Development, 28: 7-55.

12. Menke, K.H., Raab, L., Salewski, A., Steingass, H., & W.Schneider, 1979. The estimation of the
digestibility and metabolisable energy content of ruminant feedstuffs from the gas production when they are
incubated with rumen liquor, Journal of Agricultural Science. 93: 217-220.

13. Mesdaghi, M., 1975. Study the nutritive value of native and non-native steppic and semi-steppic rangeland
plants, Research Institute of Forest and Rangelands (RIFR). (In Persian)

14. Mobayen, S., 1979. Iran vegetation (Vascular Plant Flora). Tehran University Publications, Tehran, Iran.

15. Moghaddam, M. R., 1978. Kochia prostrate-a plant material for range improvement in arid and semiarid
regions, Journal of Range Management, 5: 153-154.

16. Norton, B. & E. Dodds, 2008. Variation in nutritional values of shrub forages in the pastoral zone of
Western Australia, XXI IGC and VIII IRC congress, Huhhot, China.

17. Owen, E., Axford, R.F.E. & H.M. Omed, 2000. Forage evaluation in ruminant nutrition. CABI, Publishing.
18. Orskov, E. R., & 1. McDonald, 1999. The estimation of protein digestibility in the rumen from incubations
measurements weighted according to rate of passage. Journal of Agricultural Science. 92: 499-503.

19. Pashai, Zh., 2010. Determination of nutritive value and estimation of metabolizable energy of Artemisia
sibery Besser and Poa travialis L. in Neor regions, MSc Thesis, University of Mohaghegh Ardabili, 112p.

20. Riasi, A. Resani, A.A. Naimipour H. & M.H. Fathi, 2009. Comparison of two methods for analyzing the
forages and by-products neutral detergent fiber and acid detergent fiber, Iranian Journal of Animal Science
Research, 19(1): 91-103.

21. Sharifi, J. & Morteza A, 2012. Seasonal Changes of forage Production and Intake on Rangeland Species of
five bioclimatic zones of Iran (Arshag Rangelands in Ardabil). Research Institute of Forest and Rangelands
(RIFR). (In Persian).



£y YWAY [l 1) 6l [pmdn Jlu cpd po (ool (sode dlxe

22. Sharifi, J. & Rostami Kia, Y., 2009. Vegetation types of Germi and Bilesour region. Research Institute of
Forest and Rangelands (RIFR). Report no, 419. (In Persian)

23. Tilley, Y.M. & R.A. Terry, 1963. A two stage technique for the in vitro digestion of forage crops. Journal of
British Grassland Society, 18: 104-111.

24. Waldrona, B.L., Eunb, J.S. ZoBellb, D.R. & K.C. Olsonc, 2010. Forage kochia (Kochia prostrata) for fall
and winter grazing, Small Ruminant Research, 91: 47-59.



Rangeland, Vol. 7, No. 1, 2013, pp. 52-63 63

Chemical composition, gas production test and estimation of metalizoble energy for
Kochia prostrata at different phenological stages in Semi-Steppic rangelands of Ardabil
province
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Abstract

Eighteen forage samples of Kochia prostrata [L.] Schrad at three phenological stages of vegetative
growth, flowering and seeding were collected to determine the quality and digestibility of the species.
Forage samples were collected from 2 regions of Neour (Ardabil province) with 1900 to 2000 meter
above sea level and MeshginShahr with 1300 to 1400 meter above sea level. Chemical composition
and lab digestible capability of the samples were determined, and gas test was performed at the time of
0, 2, 4, 8, 12, 24, 48, 72 and 96 hrs. The amount of produced gas and related parameters were
measured and estimated using P=a+b(1-e*) formula. The Dunkan test was used to compare a, b and ¢
values in various treatments. According to the results, the amount of crude protein was significantly
higher in the vegetative growth stagecompared to other two phonological stages. The amount of
produced gas of forage samples was relatively high in vegetative stage. The produced gas from soluble
and insoluble sections of forage samples collected from MeshginShahr and Neour rangelands were
64.97 and 63.69 ml, respectively. Metabolizable energy per kg dry matter of forage samples at the
vegetative growing stage collected from MeshginShahr and Neour were 2.20 and 2.18 M cal,
respectively. By development of phenological stages, the mean amount of dry matter, crude protein,
ash, and crude fiber were decreased, significantly (P<0.01), however the mean amount of ADF, NDF
and OM were increased. Overall, there were no significant differences between the amount of
metalizoble energy, digestibility and gas production of forage samples from two study regions.
Metalizoble energy was higher in vegetative growth stage in comparison with other two stages due to,
higher crude protein and soluble carbohydrate content at this stage. In conclusion, the best time for the
studied species to begin grazing in semi-steppic rangelands of the Ardabil province is toward end of
vegetative growth of the species.

Key words: Kochia prostrata, Nutrition value, Gas test, Metalizoble energy, Ardabil province.
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Similarity between aboveground vegetation and soil seed bank in Sorkh-Deh
rangelands, Damghan, Semnan province
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Abstract

The aim of this study was to determine similarity between established vegetation and soil seed
bank of several halophytic plant communities in rangelands of the Sorkh-Deh, Damghan in Semnan
province. Vegetation sampling in each vegetation homogenous unite was carried our based on
Random-systematic sampling using 100 one square meters plots. In each plot, cover percentage of all
species were estimated, separately. In order to assess soils seed bank, soil samples were also collected
from two soil depths (0-5 and 5-10 cm) in each vegetation plot. The seed bank size and composition of
collected samples were then studied in a seed germination experiment in glasshouse for a period of 10
months. According to the results, the highest number of seed species was recorded in soil samples of
Salsola dendroides community with 14 species and the lowest number in Halocnemum strobilaceum
community with 3 species. Comparison between species composition of vegetation and soil seed bank
showed that only few species (8 species) were common in both while many species were either unique
to vegetation (31 species) or soil seed bank (9 species). Dominant species in established vegetation
were absent from soil seed bank. Therefore, soil seed bank has low potential for vegetation restoration
in such a saline rangeland.

Key words: Salinity, Seed dispersal, Seed germination, Halophyte, Sorkh-Deh Damghan.
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1- Centralization
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3- Social Cohesion
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Social system and network analysis in rangeland co-management
(Case study: Rangelands of Nariyan village- Taleghan region)
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Abstract

Rangeland co-management emphasizes on rangeland stakeholders and analysis of social relations
among them. Trust and collaboration relations, are two important social factors influencing rangeland
co-management. This study aimed to analyze the trust and collaboration networks among rangeland
stakeholders in Nariyan village, located in Taleghan Region Qualitative methods such as participatory
observation and interview techniques were used to detect the target groups and evaluate the structure
of livestock management in the study area. The structure of trust and collaboration networks among
rangeland stakeholders were studied using some quantitative method such as network analysis
approach. Three main indicators of social networks including density, centralization and reciprocity of
all rangeland stakeholders network were evaluated. Also, Jacard correlation coefficient between trust
and collaboration network was calculated based on QAP index and then a linear regression was
produced between these two variables Results show the density level of bonding ties, social capital
and social cohesion of sub-group No.1 was more than other studied groups. The centralization
indicator of trust and collaboration networks based on ingoing and outgoing ties shows a scatter
structure in these networks. Moreover, the reciprocity and sustainability level of sub- group No. 1 was
more than other groups. The bonding of mutual trust and collaboration is more than bridging of them.
The coefficient of determination results revealed that, 87 % of the collaboration changes may related
to trust variable. In conclusion, the social network analysis enables rangeland managers to detect the
challenges of rangeland co-management and assist them to achieve a comprehensive policy to
overcome the challenges.

Key words: Social system analysis, Co-management, Social network analysis, Rangeland
stakeholders, Network sustainability, Nariyan.
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Partitioning ecological sites according to environmental factors
(Case study: Taleghan rangelands)
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Abstract

To separate main ecological sites based on environmental factors 16 different soil properties (13
parameters) and topographic variables (3 variables) were investigated in Taleghan rangelands, Alborz
Mountains. Sampling was done in 5 land units extracted from integration of geology, slope and
elevation maps. Vegetation was studied using a random-systematic method along al00 meters
transect in 5 meters length sampling unit that were located 20 meters from each other. Soil samples
were taken from 0-30 cm depth at starting and ending points of each transect. To investigate similarity
and difference between ecological sites, cluster analysis was done based on Euclidian distance and
Wards method. ANOVA analysis followed by Duncan test was used to compare the environmental
factors. Principle Component Analysis was used to determine the most important environmental
factors partitioning ecological sites. Results of cluster analysis, showed 5 different plant groups in
57% dissimilarity. ANOVA results showed significant difference in soil organic carbon, nitrogen,
lime, pH, potassium contents and soil depth between ecological sites. Principal component analysis
also showed that soil nitrogen, potassium, organic carbon, calcium and clay contents as well as slope
percentage are the most important factors separating different ecological sites.

Key words: Ecological sites, Environmental factors, Cluster Analysis, Principal Component Analysis,
Taleghan rangelands.
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