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Ac.di Acanthaceae o 83 AAS 11.22+0.20 32.89+0.16 61.19+0.22 8.40+0.04
Aok 7.52+0.03 41.41+0.36 52.62+0.30 6.94+0.05
84 AAUS 11.26+0.16 33.06+0.44 61.07+0.36 8.38+0.06
Ak 7.76x0.14 41.62+0.31 52.54+0.31 6.93+0.05
Ag.el Gramineae A5 83 PENILY 9.32+0.22 35.82+0.20 57.98+0.22 7.86+0.04
PEESSY 6.63+0.15 39.66+0.29 53.69+0.30 7.13+0.05
84 NI 9.61+0.15 35.74+0.26 58.17+0.27 7.89+0.05
LTSN 6.76+0.13 39.44+0.26 53.92+0.26 7.17£0.05
Ar.au Compositae e 83 NI 12.06+0.19 35.08+0.19 59.74+0.23 8.16+0.04
Ak 10.27+0.15 39.14+0.21 55.65+0.23 7.46x0.04
84 ity 12.46+0.20 34.74+0.45 60.19+0.45 8.23+0.08
EESRY 10.27+0.13 39.11+0.15 55.67+0.17 7.47+0.03
As.ef Papilionaceae [y 83 NIty 15.31+0.14 28.69+0.37 66.37£0.35 9.28+0.06
LTSN 13.10+0.17 31.20+0.33 63.38+0.34 8.77+0.06
84 NI 15.64+0.13 28.56+0.29 66.62+0.30 9.33+0.05
Ak 13.25+0.30 31.26+0.13 63.39+0.23 8.77+£0.04
Br.to Gramineae R 83 iy 10.52+0.21 38.15+0.29 56.56+0.33 7.61+0.06
Ak 8.98+0.14 42.32+0.33 52.48+0.32 6.92+0.05
84 NIty 10.63+0.18 37.78+£0.33 56.92+0.33 7.68+0.06
LTSN 9.04+0.10 42.01+0.33 52.76+0.31 6.97+0.05
Ce.vi Compositae g 83 NI 8.94+0.15 33.32+0.26 59.88+0.28 8.18+0.05
Aok 6.52+0.15 41.94+0.23 51.76+0.25 6.80+0.04
84 iy 9.01+0.18 33.06+0.30 60.12+0.32 8.22+0.05
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Aok 6.51+0.12 41.75+0.20 51.92+0.21 6.83+0.04

Co.va Papilionaceae o 83 PENILY 16.27+0.20 29.65+0.35 65.98+0.37 9.22+0.06
PEESRY 11.65+0.14 32.68+0.46 61.55+0.44 8.46+0.08

84 iy 16.30+0.25 29.26+0.44 66.32+0.46 9.28+0.08

PEESSY 11.86+0.19 32.05+0.65 62.15+0.56 8.56+0.09

Dagl Gramineage oS 83 AAS 9.35+0.22 39.08+0.41 55.31+0.42 7.40+0.07
LAY 7.19+0.04 44.78+0.32 49.70+0.27 6.45+0.05

84 ety 9.55+0.20 38.94+0.36 55.51+0.38 7.4410.06

EESRY 7.50+0.14 44.63+0.35 49.96+0.34 6.49+0.06

Fe.ov Gramineae oS 83 iy 10.60+0.20 35.22+0.30 59.01+0.33 8.03+0.06
A 9.76+0.19 37.76£0.23 56.57+0.27 7.61+0.05

84 Y 10.90+0.38 34.97+0.29 59.35+0.39 8.09+0.06

LAY 10.00+0.43 37.52+0.31 56.86+0.42 7.67+0.07

Ga.ve Rubiaceae [ 83 NIty 10.44+0.17 26.97+0.14 65.74+0.19 9.17+0.03
PEESRY 7.99+0.10 31.12+0.23 61.29+0.22 8.42+0.04

84 iy 10.76+0.17 26.57+0.06 66.21+0.06 9.26+0.01

A 8.15+0.17 31.00£0.08 61.46+0.13 8.45+0.02

Ho.vi Gramineage oS 83 A 8.67+0.15 42.74+0.31 52.00+0.32 6.84+0.05
PEESSY 6.82+0.07 45.23+0.27 49.17+0.20 6.36+0.03

84 NIty 8.84+0.14 42.49+0.27 52.28+0.27 6.89+0.05

PEESRY 7.23+0.13 44.84+0.38 49.67+0.36 6.45+0.06

Ko.cr Gramineae oS 83 iy 12.12+0.18 34.83+0.38 59.97+0.39 8.19+0.07
EESRY 10.09+0.20 38.28+0.35 56.27+0.36 7.57+0.06

84 AAS 12.20+0.17 34.68+0.31 60.13+0.33 8.22+0.05

LTSN 10.22+0.28 38.05+0.37 56.52+0.39 7.61+0.07

Ko.pr Chenopodiaceae g 83 PRI 10.04+0.19 31.84+0.19 61.56+0.23 8.47+0.04
LAY 6.71+0.14 42.39+0.30 51.47+0.30 6.75+0.05

84 S 10.46+0.16 31.60+0.20 61.94+0.23 8.53+0.04

TSN 6.87+0.05 42.53+0.27 51.42+0.25 6.74+0.04

Lo.co Papilionaceae [ 83 PENILY 14.91+0.17 28.70+0.34 66.20+0.35 9.25+0.06
PEESSY 10.71+0.16 36.10+0.12 58.33+0.17 7.91+0.03

84 Ity 15.01+0.10 28.62+0.25 66.30+0.24 9.27+0.04

LTSN 10.87+0.27 35.95+0.18 58.53+0.24 7.95+0.04

Me.ja Gramineage oS 83 NIty 8.98+0.10 42.17+0.22 52.61+0.21 6.94+0.03
PEESRY 7.21+0.07 51.81+0.37 43.91+0.34 5.46+0.06

84 iy 9.23+0.14 41.99+0.26 52.86+0.27 6.99+0.05

LSRN 7.42+0.14 51.57+0.32 44.20+0.32 5.51+0.05

Me.sa Papilionaceae o 83 Y 15.82+0.19 28.86+0.36 66.44+0.38 9.30+0.06
LSRN 11.50+0.15 34.05+0.34 60.35+0.34 8.26+0.06

84 A 16.02+0.17 28.72+0.27 66.64+0.28 9.33+0.05

Aok 11.68+0.12 33.65+0.31 60.75+0.26 8.33+0.04

No.mu Chenopodiaceae s 83 PENILY 8.57+0.15 37.70+0.34 56.12+0.33 7.54+0.06
LSRN 5.67+0.16 46.17+0.35 47.92+0.36 6.15+0.06

84 Y 9.10+0.13 37.50+0.30 56.50+0.30 7.61+0.05

LTSN 5.91+0.05 46.04+0.19 48.13+0.18 6.18+0.03

On.sa Papilionaceae [Py 83 A 18.80+0.16 29.16+0.34 67.45%0.35 9.47+0.03
Aok 13.67+0.14 32.24+0.37 62.76+0.36 8.67+0.06
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84 Y 16.67+2.41 28.52+0.38 67.08+1.32 9.40+0.22
ISR 13.94+0.12 32.32+0.35 62.81+0.34 8.68+0.06
Pa.ku Caryophyllaceae o 83 Sy 11.81+0.20 27.83+0.21 65.61+0.25 9.15+0.04
LAY 9.60+0.18 33.70+0.27 59.84+0.29 8.17+0.05
84 iy 11.92+0.18 27.73x0.19 65.74+0.23 9.18+0.04
PEESRY 9.95+0.16 33.84+0.21 59.88+0.22 8.18+0.04
Po.bu Gramineae oS 83 iy 6.46+0.04 44.76+0.31 49.41+0.28 6.40+0.05
PEESSY 6.16+0.08 45.35+0.24 48.80+0.17 6.29+0.03
84 Y 6.84+0.15 44.53+0.30 49.77+0.31 6.46+0.05
PEEEAY 6.54+0.10 45.30+0.20 49.00+0.20 6.33+0.03
Pr.fe Umbelliferae oo 83 Y 12.93+0.16 33.82+0.38 61.15+0.38 8.39+0.06
PEESRY 9.69+0.19 36.91+0.50 57.24+0.49 7.73+0.09
84 iy 13.23+0.31 34.09+0.12 61.05%0.23 8.38+0.04
AN 9.79+0.27 36.77+0.33 57.39+0.38 7.76x0.06
St.ba Gramineage oS 83 AAS 8.01%0.12 4257+0.51 51.86+0.46 6.82+0.08
LAY 6.65+0.05 54.20+0.21 41.72+0.16 5.09+0.03
84 NIty 8.25+0.14 42.41+0.47 52.10+0.44 6.86+0.07
PEESRY 7.03+0.14 54.03+0.25 42.01+0.27 5.14+0.05
St.in Labiatae oo 83 iy 10.61+0.13 43.08+0.18 52.54+0.20 6.93+0.03
TSN 9.36+0.08 44.34+0.29 50.97+0.27 6.66+0.05
84 Sy 10.87+0.13 41.98+0.05 53.55+0.10 7.10+0.02
Aok 9.56+0.14 43.60+0.07 51.67+0.12 6.78+0.02
Th.ko Labiatae LERY] 83 NIty 10.28+0.32 37.57x0.24 56.94+0.32 7.68+0.06
sk 8.09+0.15 40.03+0.14 53.99+0.18 7.18+0.03
84 iy 10.33+0.10 37.45+0.27 57.06+0.26 7.70£0.04
Aok 8.95+0.47 39.81+0.16 54.54+0.33 7.27+0.06
Tr.re Papilionaceae s 83 NI 15.11+0.16 29.01+0.52 66.03+0.50 9.23+0.08
Aok 11.03+0.14 35.21+0.31 59.20+0.32 8.06+0.05
84 NIty 15.36+0.24 29.17+0.26 66.00+0.30 9.22+0.05
LAY 11.30+0.15 34.93+0.17 59.55+0.18 8.12+0.03
(sl ok &1 3 Jads 3) Cal aals Al S CuiS Slearls olis oS Lba S doys 5 sl

G 5L Gl s ol Sl d 5l S LT b gle
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4 4le (1o 33) (4p55) (K22 0o p S S 5 J53K)
andlae 5, 90 Jlo ok o oLy ok S ks ot o by
S plE el A sk A )l adlS sl alE ekl e
Lol 6/46 5/67 6/84 591 49/41  41/72 49777 4277 6/40 5/09 6/46 5127
Sl 1891 13/67  19/33 13/94 6749 6334 68/06  64/89 9/48 8/76 9/57 9,03
ook 11/48 891 11/71 9/15 59/74  54/43 59,87  54/85 8/15 7/25 820 7/32
# 5o 4,8 olies 1 7 1 5 1 6 1 6 10 18 4 18
# 5 658 Ao 4 29 4 20 4 24 4 24 40 72 16 72

oSl b S il b WU iy Wden )8) 5538 als Al w55 IS L 6l e lin (5351 5 G pipan gl s p3lie Sl A
(1388 15,0 1389 olan 5 Sl 555 o 43 S b 55 J558e 8 5 o3 50 ;5 T Jslas o S ‘(p?,l:sso O3

Al e OLLaS b s (Chenopodiaceae)

Sldie o i tadlas 355 A S o 3
63/23)  spdear (101297)  plnss,
oSS 2 U538 8/75) adplie 551 5 (Ao
Sl s lasp ol oo 4 Glaze (K2t a3l
Aoy TI2) ol ipiyy Jldie cpzeS 5 OLL
6/54) end slio 550 5 (s, 50/26) Sy
A Al e 4 late (S 3l p S kS s U555
@ Jsr) 2l e S Lo Ll S

CeiS learle sl o Sle 5l ol ol

S Ass e 0L (G Jsar) LS sleesl sl aisle
Srlypan (o) 16/04) plx 55 Jlais o i
2 ds3Ee 931 ed sl (6550 5 (Ao ys 66/50)
o3l S e 4 Gl (K ol p SoLS
S 5 0L Jle s (Papilionaceae) oY sa
49/70) Srdyeas (Lo 6/19) s sl
e SIS 55K 6/45) end ple 550 5 (Ao ys
Ol bl 3150 a3, Al ety Glate (S35 03l

S I3b sl o g1 5 (hags sbap b5 (ALE sLesl Sl 4 gle S slgatli palie sl olindl £ Ko 4 Jux

byl CobS glgasls
_ o U G Sas sl SRS
oty dh ak, e (CP) s s T ' (ME)
JUR W PRI (DMD) -2 _ w
(e s2) (4s,3) (ADF) (43 05 2 a3
(Kis ool
P sl g
Acanthaceae 83 J“JK 11.22+0.20 32.89+0.16 61.19+0.22 8.40+0.04
84 A 7.52+0.03 41.41+0.36 52.62+0.30 6.94+0.05
83 OAJK 11.26+0.16 33.06+0.44 61.07+0.36 8.38+0.06
84 L;h.))-l{ 7.76x0.14 41.62+0.31 52.54+0.31 6.93+0.05
Caryophyiiaceae 83 _;le 11.81+0.20 27.83+0.21 65.61+0.25 9.15+0.04
84 Aok 9.60£0.18 33.70£0.27 59.84+0.29 8.17+0.05
83 Jh-ﬂf 11.92+0.18 27.73+0.19 65.74+0.23 9.18+0.04
84 EEERY 9.95+0.16 33.84+0.21 59.88+0.22 8.18+0.04
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661 4 5,les 20 Ao 0151 OLLy 5 @5 0 Sl dalidaal

dale CokS glgarla
. , gl G B s sl SR 3
g2 J E3 4.1};6 (CP) f\> ReES . . (ME)
(3 y3) ool eoia gt (DMD) g-ces 0SS 5 Jo3e)
(s ,5) (ADF) (CW3Y) (S5 ool
Chenopodiaceae 83 NI 9.31+0.34 34.77+1.32 58.84+1.23 8.00+0.21
’4 Aok 6.19+0.25 44.28+0.87 49.70+0.82 6.45+0.14
83 Iy 9.78+0.32 34.55+1.33 59.22+1.23 8.07+0.21
84 ook 6.39+0.22 44.28+0.80 49.78+0.75 6.46+0.13
Compositae 83 S 10.50+0.70 34.20+0.42 59.81+0.17 8.17+0.03
84 Aok 8.40+0.85 40.54+0.64 53.71+0.88 7.13+0.15
’3 ST 10.74+0.78 33.90+0.44 60.1620.25 8.23+0.04
84 JEYENT 8.39+0.84 40.43+0.60 53.79+0.85 7.15+0.14
Gramineae 83 Ity 9.34+0.31 39.48+0.69 54.97+0.69 7.34+0.12
84 JEYENT 7.72+0.28 44.38+1.06 50.2620.95 6.54+0.16
83 PRI 9.56+0.29 39.28+0.69 55.23+0.68 7.39+0.12
84 Aok 7.9740.27 44.15+1.06 50.55+0.95 6.59+0.16
Labiatae 83 PRI 10.45+0.17 40.32+1.24 54.74+1.00 7.31£0.17
84 Ak 8.72+0.29 42.19+0.98 52.48+0.69 6.92+0.12
83 Iy 10.60+0.14 39.72+1.02 55.31+0.79 7.40£0.13
84 Aok 9.26+0.26 41.71+0.85 53.100.66 7.03+0.11
Papilionaceae 83 NI 16.04+0.32 29.01%0.15 66.41+0.18 9.29+0.03
84 Aok 11.94+0.27 33.58+0.43 60.930.46 8.36+0.08
83 A 15.84+0.37 28.81+0.13 66.50+0.23 9.31+0.04
84 ook 12.15+0.27 33.3620.42 61.20£0.44 8.40+0.07
Rubiacea 83 S 10.44+0.17 26.97+0.14 65.74+0.19 9.17+0.03
84 JETENT 7.99+0.10 31.12+0.23 61.29+0.22 8.42+0.04
83 XY 10.76+0.17 26.57+0.06 66.2120.06 9.26+0.01
84 23, 8.15+0.17 31.00+0.08 61.4620.13 8.45+0.02
Umbelliferae 83 NIy 12.93+0.16 33.82+0.38 61.15+0.38 8.39+0.06
84 Aok 9.69+0.19 36.91+0.50 57.24+0.49 7.73+0.09
83 RIS 13.23+0.31 34.09+0.12 61.05£0.23 8.38+0.04
84 A5k 9.79+0.27 36.77+0.33 57.39+0.38 7.76+0.06
90 p A

gy 83 S 12.91+0.47 31.54+0.67 63.02+0.68 8.71+0.12
’4 Aok 9.62+0.38 37.11+0.78 57.050.77 7.70+0.13
83 Ny 12.97+0.45 31.3240.65 63.23+0.65 8.75+0.11
84 Aok 9.81+0.8 36.950.77 57.2620.77 7.73+0.13
A5 83 ENILY 9.34+0.31 39.48+0.69 54.97+0.69 7.34£0.12
84 Aok 7.72+0.28 44.38+1.06 50.2620.95 6.54+0.16
83 NI 9.56+0.29 39.28+0.69 55.23+0.68 7.39+0.12
84 Aok 7.97+0.27 44.15+1.06 50.55+0.95 6.59+0.16
Sy ’3 Sty 11.17+0.43 36.32+0.57 58.34+0.65 7.92+0.11
84 EYSRE 9.18+0.50 39.58+0.23 54.82+0.39 7.32+0.07
83 NI 11.39+0.49 36.10+0.65 58.630.74 7.96+0.13

84 ok 9.61+0.37 39.46+0.19 55.10+0.30 7.37+0.05



www.SID.ir

dos)l sl F56 sl o5 Be Bl 53 0 e 655 25 Wigle kS

Aty IS 5L gl (e e (5551 55K 8
(1o s 8/90) ot s slae o S el al
T125) omd oo 551 5 (s> S4/43) &y
P2l a4 Glate (St ole o SUS 3K
(e sl (S350 M & A3be DL oS Jle
OLa Gl A 5l iy (i 5 el 85 5 olie

el s Ay SO LSS S

662

drle wde S learls ol Sl

Il sad o andllas 5y00 sldle 5o O350 ol
11/62) rb—wi;jﬁ J‘J\jﬁ u’iJ:“:“f RGO I W 45\)\
(&..L;— osle (ﬁ}lﬁsj.’ djjliﬁ 8/20) M}Jhﬁ
Quuﬂfu J})‘fu:..:.v mJ.Jbli LSLWL;’ )‘ &g.‘).h
jéﬂi@rﬂszso cfl}wﬁjﬂM).>7u.§jj4d)

c

754 59.75 59.98
54.43 5467

> 50

T

-5

E|

=

L 251

0
aals PP El e malE TR Y]
ablent e able 2 Jbe
]|
10, 1a ] 11.49 1.62
—E o 816 8.2 4 290 o.13
-1 j‘
- 7.29
3:‘: 8 7.25 kS
J 7
L L
— 7 Q
=
=]
= 64
5 o
e mals | e By e mal s | e B30 il e ] ks e
bl o8 U ol » e olits @5 Jle TR
[

adlan 350 Glello 53 (K54l gd Aot Sl o e oS sleas L polis (Kl -1l ol
Bl 53 5 60K Il 55 (S als dolg) o S kS 50 wie i K L3 el sl 15 Glom i B SN ok pasiis s

B e [ I S A e 2
5L sl (hoys 50) O Sl do 5l mée 5 ol
e T PP < GOV I P P PRSP RV
Sl Al e adlas 555 Gl 3 e sl
5 aS i osle pf)l:S 2 Js3&s 774 57770
8) O Slpw A= Jltis 3l j2eS anlllas 3,40 glll
N3 503) Sl gals a1l S LIS 5L ) 2 (U3

Q

s o QLS 85 e 53 |
G3A 5 Gl potsn ol (Sl
OeS) 83 Il ol anlllas 350 Sl and sl
685 L ol 84 Ul 5 (Sask o be 653 L
1038 510/19 3l s le s a0 ((Ssb e Jos
Ty ol Slow d> 3l i Jle 53 8 3 &S Ao
ik s amls SIS S Gl (aeys
5 83) adlls 3,50 sl s plipan nslie Silo
S Aoy 57/32 5 57/09 3l asle w5 5o (84


www.SID.ir

663

45,L05 20 A 0151 0Ly 5 & e Slikows deliduad

14 1013 10.38 s sn.08 5132
j, 5* 50
T
LI 1
1 13
1 =)
=5 25
0 T 0
L of s [
RICTEN e e Lo Ol s
10
e ™ L7
3
3
16
:
i
w4
=
£
2
0
Al L ULTINCS

adlas 5,90 sl s Wgle CukS Glpatls polie Kl -2 ,ls 905
Bl 53 5 6)106K Sl 53 (928 s dly) o S kS 50 i 5 S slasls el gl 1 e el o 5 SIAe oS sl las

ol 53 s oy el (anllan 355m a i)
CkS absle Gl Lol 5 Okl s s 5 iy SLL
Vsans bsle iiS Slearls Lislie 5 5l ol
ol Al S (IS 3l sl OF Gl > ) S
els 655 5 s Sk Sl 4 53 5
Fieoels 4 5B Ly Ol cpl by s sl
SETEISINELNE PIP R I N RS S IR
By o e (1389 iKan 5 1) 53,8 amibons
slobeys b Sl ale Sl Ll Ll o5
5l dolaze 15 0 able CudS 5 CaS AVl 5 Luad
AT bl Slogshe 51 (S g cpl 4 ol ) g
Sl A s absle CodS Gl s polie o sl
S0 ekShr s dels S 5Ll Wl
g Jdal gt
CoiS Glearld ol 45 s o UL L) 2

AR 0 olss c'}ajb |ﬁ

Sela 5 Ol 4 axys L Sle abgle codsS

St ol &S Sl (Kt Sl glls il
sdomy 5 ddate o Ol ediS sbwl felss 5 03,28
O, 5 Distel 2001 ol ,Kaa 5 Crispim) Lo
- el (1975 oK 5 Stoddart 5 2005
et 5 @0 bshe kS 5l BT 5 sl e
il e 53 5 alen 5 ol Cilise bl s O
SR A s Ble ol ol pe e 5o Ll (S50
eVl 5 lad slgle s (1388 ( JIs) 5,8
oo adsle CdS Cgsllas ax s s ol Ol
(El-Shatnawi & = 553 o Jle sk o3 pls 2o
235 B «Jsl J>1,» ,5 Mohawesh, 2000)
Gl 5l sl kS sl ke Ol b
B on okiShx ey (55l A S Kl


www.SID.ir

dos)l sl F56 sl o5 Be Bl 53 0 e 655 25 Wigle kS

ol SolS Ao TS (a3 (i
(Richardson, 2004 <Schwartz et al.,, 1977) <.l
Thorne et <Beck et al., 2006 ¢rench et al., 1955
NRC, 1981a, 1981b, 1985, 1989, , al., 1976
Gy Ssn she polie (20008, 2000b, 2001
7 QR VRCI I TSI i WA U T
Richardson ) &S . ol | sl 1) 6 e olals
S alapls d o e 53 JS 5 sbas (et al., 2000
S5 4S g 53 LS e eslital a5 e adgle 31 Ladb
2 dens Tl S s, b alS sl S
5 KR B 3 geS 5l (il sl alS SlS S
3l e 5 pls 5 Shes 3 LA o 35S
Jde O35 SU CK'*-“ g s ssde Se 00 ol
BSOS Ll wder S o 3 8
Zlme il nl S A8 Ol ) 35S ol U o
G5 0L Cils Lol op 4 s Sl G550 G e
S5 S G Homl (23l b ke S a3 5 55
D374 Gl 5 ol i) &S e eslitl e s G
Van Soest «dke ool aub s (1388 @b ke
L3S aylS (1987) o, s 5 Corbett 5 (1982)
S e e (531 Slsims | it o s oS
S el Gl (S el p SAS 2 U558 872 )
G bl 35S pl &S S SI pls (IS
Srdipin slde 258 B0 558 Ol e O slgsls
S @M 5l sl O Sl 4 Ol geas 52 50
o) e2n bl Sl sl ey sl
538 &lp (pls B pan aiyle S a0l s 4ls
540,55 50 51 i Ygame Jld i 65 b A S
() Sl Aoy 50 1 meS Ol eyss b
OLKea 5 Corbett 5 1982 Van Soest:1388
Aoy T ae B8 ks s NSk (1987
G I3 8 5 s pdipan o3 50 sty
CoiS Slearli polie Sl do Ol gea o sl
Bl 02 0 kiS Iz als Al IS S5l sl p 4sle

664

Aoys o Jle Gl 3l sems Saeen wile
R T e T R
S pE s Sl a p SIS o)l s
Loy el 2iy 50 B0 absle pdiean i
Syome I i &0 dle § pdypdn o p S
Wambolt, ) 55 sl iy 55 O endd slie (655
! s Ritchie et al., 2006 <Van Soest, 1982 2004
B Do 53 il phes 4zl (1385 0Sen
A bsle CoaS Glear s olie o dol 0s)
eils dal (Sailsl s e o Ks el
syl dapls ladss Cuass Bie slea 550005
G5 alie SIS e & e aisle 5o &S 5l
e S ol OIS S oS AsL andls sy
sdoall by Al S IS BB sl 0T Sl
w3lie Gl w2 pat 53 (SALObL s
ol Gl OF casthe 5 W5 wbsle 53 S0
213 s e 53 0 S | slagls (IS
5 Pearson «2001) Bohnert ;5 Ganskopp
«2002) Bothrot 5 (1985) Baars «(2006) oI, Ko
Condy b= Gl oY p s Dl o S
Loys T s 0SS Sl s 1y oSl 5,18
5 ElShatnawi el ol aub s Lles s S3
Gl g« a5 25 (2000) Mohawesh
b S Sl s e I BT w4 Ll I
s Holechek .i5ls 5L plx s o> 12 610
I sl b i S s S 5018 2004) ol SKes
B 10 & a3 b 0,03 6l 5 o3 I BT 4 (1S
S pdyein Shadl csyls 5L e s Ao 12
Sl Sty SR (pl oS il o llas o550 adsle
s A gl s Ao S0 545 (S -
oY b onis p Jlie ol 0 S5 A3 60 b 55
Lo53 5/9 5l iy S Wl el sl wigle s
Sldie ol ol eas 518 (1983) White L
b)) s s el Oblsdle Bl ol Sl


www.SID.ir

665

PSS pmen S My A e d e 5
le) oS gla iz 51 G s sl iS5 s S
ol e (S5 e e s (S5 S
3 sy Ay A e 5 &S s e OLD L
s Arzani) cVL Gle o S, Jis Sl (aAS
Colbs wyle coiS OF w5 (2004 OLISs
5Bl e e 53 L b bagls oRas 55 S
Jl e 53 5 0l Csi8 L bl S el 1y 35 ol
S by Ay Jdoas baddle a8 Ul o) SLL
Mallentine) was o ol 3 a1y (g i S5
e il (2004 o Ses 5 Arzani 2002
Ay Gl e ol fb 3 30 e S olals
gl s S cldl s b s 5L i sldeSe
Wl 5> gh e 03558 35 (1)) pls sldad a4 e
oV 5 ol el el D5y SRS 5 4dR e bl o
DS 14655 oS 5 53 St 5 bapls 5o e 5 S e
53 el ple (1384 S15) 5 0 5) 54d e sl s
S g O 2l 4 Ll S apls mo 2 5 000
oeals cleay OalS Wiy sl Jole 52 el gl
sledld 0o 4 Zol dghdas S L
Jparme W5 2alS 5 olS 00d hnsd (S35
OLLS iy oyl a5 O plalh 255
e Ay s SLL A e 3 5wl | a Sobl
3 ol balle gl sl s ks OlalS
sl 0155 e el ool T Bl & S S5 S
s el sl gl Ol pele 1) a8
53 S 5 oS B Ol Oles cpl U3 15 28 S
&S Wlodoy A5, 3l (lalm o 4y 5 azils 13 sllae us
Glp s 3l Wl o ool els glz Sl s
5 oaph el W 3 b ol dle e S
Slgatones 31015 o AL VL 50 pls 5 Shas (yizeon
S s Shuankad 50 &S Doy pd D oy |
3 LanS oS 55 a5l Gles pls Dlakad 5l can 55
ssbed Sl Gl pam s 5 SVl e cas

4§)L~..§2041>'b|ﬁld\g\i.3}éf¢)@;ﬁ dollal

50 035 4 a5 pl e Wl odis A 5) 50
(1389 s 5 15D ol 0dd 4o 5 (p S 5ks
o P A e
5 4 S (6 b bl S 5l (Papilionaceae)

CJY}L o)b}l}'—

Kt el o 5eanl s Llsy 55 s Laosl sl
ol ns p Slhe ke L gd oo DBl pls Lo 5 oS
36l OF Glam a3 5V T e i (65531
P RS T R P I E R S PR IRV S
Vpero oo tie A S5 3 s
Skl ok 5 5o Jlemals SUL 5 ol e s
ssbae o ols Ll 5 Ll 5 4 el (5 %S
Sl s OF a5 elaw iy (il Llod 4y Jsene
@ e o A, e (S b Cob ) 4
4o Lsd e S (S eS e 4y il e OLL
e sl dgliy 5 el 3L anlie 5o s s
Ll o dsle kS lpasle polie 5 Lol (6 50k
S G S sl O Gl a5l VL Ysans
OLKKea
(il s 1995 @wiKes 5 McDonald 22006
wyle CodS oS ol opl Kb mlo oimes (1388
Az plp en L L alie Shpsd s b oS
S Shpds S 51k s e sl S mi 15
oS Ll S o L T Sl pls oS daes el S
Lis 31l sy o KusK L b S ol wbgle
53 s el wliss 5L lae ek S STy g
S Hle 03 asd dle G0 2l S b and
Sl igls il gl CdS L ol S
S mle 3 5 Ld) Al da w8 s S5
oeelpls l35, 5L sl llasl CodS L ok S
OLKea 5 Stoddart <1994 Arzani) i dalss
(Sl 2006 oK 5 Arzani <1975
S L5 S 18 2004) ol ,Kes 5 Arzani (1388
Lo s Sl pme U wbsle iy (S35 Al s
5 Gakedr oty Aoy olS AE) any

Ainalis) ol sy usl


www.SID.ir

dos)l sl F56 sl o5 Be Bl 53 0 e 655 25 Wigle kS

o S 1386 ) 5 e e KL
Golos 0> (o m pgn 655 25 wisle oS tasy
sl e Olaaldl Slal olen 5 Of Calises
s 120 sy oKils inss

A387 o (5L 5 5B Obilten cop (g3l (s jinx
Ll sl Clar (e 5) Slen 58 55 8 &
s 209 Ol g5 o850

Gl ohlasl lJyh Ol i i 1388 (o oL ke
a=io 348

Q.)‘.} 6\)_5) E) ‘U”J\.*j dj,.a\ 1374 "C 4_514\.»‘ 39 ‘C“‘)’.&CJ
L;AK_.;"J\J sber wlllal dJol ol (e 5) f‘b
W 935 ;Q\}u) QKW.'L)

Ainalis, A.B., Tsiouvaras, C.N. and Nastis, A.S., 2006.
Effect of summer grazing on forage quality of
woody and herbaceous species in a silvopastoral
system in northen Greece. Jounal of Arid
Environments, 67: 90-99.

Arzani, H., Basiri, M., Khatibi, F. and Ghorbani, G.,
2006. Nutritive value of some zagros mountain
rangeland species. Small Ruminant Research, 65:
128-135.

Arzani, H., Zohdi, M., Fisher, E., Zaheddi Amiri, G.H.,
Nikkhah, A. and Wester, D., 2004. Phenological
effects on forage quality of five grass species.
Journal of Range management, 57: 624-630.

Arzani, H., 1994. Some aspects of estimating short and
long term rangeland carrying capacity of Western
Division of New South Wales. Ph.D. thesis,
University of New South Wales, Australia, 308p.

Association of Official Analytical Chemists (AOAC),
2000. Official methods of analysis. 7" Ed., Animal
Feed, chapter 4, p.54: Arlington: AOAC
International.

Baars, R.M.T., 2002. Rangeland utilization assessment
and modeling for grazing and fire management.
Journal of Enviromental Management, 64: 377-
386.

Ball, D.M., Collins, M., Lacefield, G.D., Martin, N.P.,
Mertens, D.A., Olson, K.E., Putnam, D.H.,
Undersander, D.J. and Wolf, MW., 2001.
Underestanding forage quality, American Farm
Bureau Federation Publication, 1-01, Park Ridge.
IL,18 p.

Beck, J.L., Peek J.M. and Strand, E.K., 2006. Estimates
of elk summer range nutritional carrying capacity
constrained by probabilities of habitat selection.
Journal of Wildlife Management, 70: 283-294.

Bothrot, M.H., 1985. Beef Cattle Nutrition and Tropical
Pastures. Longman London, 360p.

Corbett, J.L., 1987. Energy and protein utilization by
grazing animals. In: Wheeler, J.L., Pearson, C.J. &
Roberts, G.E., Temperate pastures, their production
use and management,  Australian  Wool
Corporation, Collingswood, Vic., p: 415-422.

666

9 dlsjj ‘1388 GJ\)J‘) bj*::dﬁ éjﬂ .)J\_j L;Ab).)u
LL gl 3)ly asds da e g, Jil.l.é Slge 0,3
u.b};c“fwjlgwt:,cduﬁ@ﬁw
2 agmpe QLS S Glie g DIk 4 5 05
.:j,ijl:)j}ﬁéj;iﬁJ:l.d)'\c“fl}:}.ido.—jé]a
CJLG)M&‘ Q‘fpd.v cA.SLaA w‘ L ol 43‘)\ g;?-l.\ﬁj@b.’
5 O wlie Glealigs) 5 aalllae 550 ailaie 50
g by Sl Sl sy el 5 5508
Coxdy et Slgdy, 5 dsle CldS gduadlb

Al Sl IS 5B b

oolaiwl 090 2ol

abgle e dS e e b 5155 1383 (il
500 s il ) s el n) (o850 OLOLS
e adsle cidS oLl cabe gLty B ime
amin 230 58 e gledaysn ol M sis

b Sl 1386 g el s & g ,3] w7 oSl
DS |l &35 5l 5 ool Ay 51l e e
135 525 ale sletassy Olsle M58 w5150 |
Ao

Sl eiSl pls il 5l s aisle cuis 1388 xS
i 354 O o8l Slilisl lJl Sl e

5 0 s 6l 1388 LS (s ol 5 (5
Ol g o8 zls SLLS) o s Dl (a0 ) o
i 299

cgoe oSl P sz (OLS 5) gdatnn o m o (15
e QLS Gle i e b 251551389
243 528 syl &l L Olojle 58
Ao

Wyle CaS Ol w1384 wr Sl s g OB
el 5 OF e bl 3 5 65 Ay
A59-471 2 oles 58 Aor 0l ars il


www.SID.ir

667

the fiber nitrogen content of a feed. In: Robards,
G.E. & Packham, R.G., Eds., Feed Information and
Animal Production (pp:395-398). Commonwealth
Agricultural Bureaux, Farnham Royal, UK.

Pearson, R.A., Archibald R.F. and Muirhead, R.H.,
2006. A comparison of the effect of forage type
and level of feeding on the digestibility and
gastrointestinal mean retention time of dry forage
given to cattle, sheep, ponies and donkeys. British
Journal of Nutrition, 95: 88-98.

Richardson, F.D., 2004. Simulation models of
rangelands production systems (simple and
complex). Ph.D. Thesis in Applied Mathematices,
University of Cape Town, South Africa, 320p.

Richardson, F.D., Hahn, B.D. and Schoeman, S.J.,
2000. Modeling nutrient utilization by livestock
grazing semi-arid rangeland, In: McNamara, J.P.,
France, J. & Beever, D., Eds., Modelling nutrient
utilization in farm animals (pp: 263-280). CABI,
Wallingford, Oxon.

Ritchie, J.C., Reeves, J.B., Krizek, D.T., Foy, C.D. and
Gitz, D.C., 2006. Fiber composition of eastern
gama grass forage grown on a degraded acid soil.
Field Crops Research, 97: 176 -181.

Schwartz, C.C., Nagy, J.C. and Rice, R.W., 1977.
Pronghorn dietary quality relative to forage
availability and other ruminants in Colorado.
Journal of Wildlife Management, 41: 161-168.

Squires, V., 1981. Livestock management in the arid
zone. Inkata Press, Melbourne, 271p.

Standing Committee on Agriculture (SCA), CSIRO,
1990. Australia, 150p.

Stoddart, L.A., Smith, A.D. and Box, T.W., 1975.
Range management. 3" ed., McGraw-Hill Book
Company, New York, 532p.

Thorne, E.T, Dean, R.E. and Hepworth, W.G., 1976.
Nutrition during gestation in relation to successful
reproduction in elk. Journal = of  Wildlife
Management, 40: 330-335.

Vallentine, J.F., 2005. Grazing management. 3™ ed.,
Academic Press, New York, 657p.

Wambolt, C.L., 2004. Browsing and age relationships to
winter Protein and fiber of big Sagebush
subspecies. Journal of Range Management, 57:
620-623.

Van Soest, P.J., 1982. Nutritional ecology of the
ruminant, ruminant metabolism, Fermentation and
the Chemistry of Forages and Plant Fibers. Cornell
University Press, Ithaca, New York, 137p.

Wheeler, J.L. and Mochrie, R.D., 1981. Forage
evaluation: Concepts and Techniques. CSIRO,
Austeralia, 582p.

White, L.M., 1983. Seasonal changes in yield,
digestibility and crude protein of vegetative and
floral tillers of two grasses. Journal of Range
Management, 36: 402-405.

4§JL~..§20-\1>'D‘J.;|Q\.3\._.3}8,4QL3.:3;J dollal

Crispim, S., Cardoso, M.A. and Frandes, E.L., 2001.
Seasonal variation of Brachiaria spp. quality in the
pantanal of mato Grosso do sul, Brazil, Grassland
congress, p: 379- 380.

Distel, R.A., Didone, N.G. and Moretto, A.S., 2005.
Variations in Chemical Composition Associated
with Tissue aging in Palatable and Unpalatable
Grasses Native to Central Argentina. Journal of
Arid Environment, 62: 351-357.

El-Shatnawi, M.K. and Mohawesh, Y.M., 2000.
Seasonal chemical composition of saltbush in
semiarid grasslands of Jordan. Journal of Range
Management, 53: 211-214.

French, C.E., McEwen, L.C., Magruder, N.D., Ingram
R.H. and Swift, R.W., 1955. Nutritional
requirements of white-tailed deer for growth and
antler development. State College in Penn, Penn.
Agric. Exp. Sta. Bull., 600p.

Ganskopp, D. and Bohnert, D., 2001. Nutritional
dynamics of seven northern Great basin grasses,
Journal of Range Management, 54: 640-647.

Gonzalez-Hernandez, M.P. and Silva-Pando, F.J., 1999.
Nutritional attributes of understory plants known as
components of deer diets. Journal of Range
Management, 52: 132-138.

Holechek, J.L., Pieper, R.D. and Herbel, C.H., 2004,
Range management principles and practices, 5™
ed. Prentice Hall, Englewood CIiff, 587 p.

Holechek, J.L. and Herbel, C.H., 1986. Supplementing
range livestock. Journal of Rangeland, 8:29-33.

Karen, J.E., Sue J.M. and Richard, W.J.D., 2006. Karoo
Veld: Ecology and Management. 1™ ed., Briza
publication, Pretoria, South Africa, 231p.

McDonald, P., Edwards, R.A., Greenhalgh J.F.D. and
Morgan, C.A., 1995. Animal nutrition, Longman
Scientific & Technical Co. and Wiley. New York,
607p.

NRC, 2001. Nutrient Requirements of Dairy Cattle.
National Academy Press, Washington, DC, USA,
381p.

NRC, 2000a. Nutrient Requirements of Beef Cattle.
National Academy Press, Washington, DC, USA,
232p.

NRC, 2000b. Nutrient Requirements of Beef Cattle.
NRC MODEL. Seventh revised edition.

NRC, 1989. Nutrient Requirements of Horses. National
Academy Press, Washington, DC, USA, 100p.
NRC, 1985. Nutrient Requirements of Sheep. National
Academy Press, Washington, DC, USA, 99p.
NRC, 198l1a. Effect of Environment on Nutrient
Requirements of Domestic Animals. National

Academy Press, Washington, DC, USA, 152p.

NRC, 1981b. Nutrient Requirements of Goats: Angora,
Dairy, and Meat Goats in Temperate and Tropical
Countries. National Academy Press, Washington,
DC, USA, 91p.

Oddy, V.H., Robards G.E. and Low, S.G., 1983.
Prediction of In-Vivo dry matter digestibility from


www.SID.ir

Iranian Journal of Range and Desert Reseach, Vol. 20 No. (4), 2013 668

Forage quality of 25 important species
from summer rangelands of Nazlo Chai Basin in Urmia

Motamedi, J.*!, Arzani, H.2, Sheidaye Karkaj, E.® and Alijapour, A.*

1*- Corresponding Author, Assistant Professor, Department of Range and Watershed Management, Faculty of Natural
Resources, University of Urmia, Urmia, Iran, Email:motamedi.torkan@gmail.com

2- Professor, Faculty of Natural Resource, University of Tehran, Karaj, Iran.

3-Ph.D. Student in Range Management, University of Agriculture Science and Natural Resource of Gorgan, Gorgan,
Iran.

4- Department of Range and Watershed Management, Faculty of Natural Resources Management, University of Urmia,
Urmia, Iran.

Received: 27.11.2010 Accepted: 28.05.2011

Abstract

Knowing that if the forage supply during grazing periods in a rangelands is sufficient for daily
requirements of animal units, is one of the important factors affecting the balance between forage supply
and livestock requirements in rangelands. In this regard, a study was performed and 25 range species
were sampled at two growth stages (flowering and seeding) during two years. At each stage, 3 samples
were collected and for each sample 5 stands were cut, and amount of crude protein (CP), dry matter
digestibility (DMD) and metabolisable energy (ME) were measured in the samples in order to know the
extent of critical level for daily requirements of animal units in the rangelands of Nazlo Chai Basin. For
statistical analysis of the data, GLM test was applied to compare the measured factors in two years, and
the sources of variations within groups were determined by Duncan test. According to the obtained
results, the average amount of crud protein per unit of vegetation cover at both flowering and seeding
stages was 11.5 and 9.02 percent, respectively, and these amounts were higher than critical amount of
crude protein (7 percent) for maintenance requirement of one animal unit. Average amounts of forage
digestibility at the growth stages were %59.86 and %54.55 respectively, and these amounts were higher
than the critical amount of 50% for this factor in order to supply maintenance requirement of one animal
unit. Average amount of metabolisable energy at the growth stages were 8.18 and 7.27 Mj/Kg DM which
was higher at flowering stage, and lower at seeding stage than the critical amount of metabolisable energy
(8MJ) for supplying maintenance requirement of one animal unit. The highest amount of crude protein
(%11.33), digestibility (%60.14) and metabolisable energy (8.22Mj/Kg DM) were related to forbs, and
the lowest amount of these parameters were %8.64, %52.75 and 6.97(Mj/Kg DM), respectively for crud
protein, digestibility and metabolisable energy, related to grass species. Also, shrubby species contained
intermediate amount of investigated forage quality factors, and the measured amounts of crude protein,
digestibility and metabolisable energy in these species were %10.34, %56.72 and 7.64 (Mj/Kg DM),
respectively. The results of this study are provided as basic information for the management of livestock
and rangelands in the studied area and similar regions all around the country. Also this information can be
useful for classification of forge quality and the methods for determination of condition, grazing capacity
and trend of the rangelands.

Key words: Forage quality, crude protein, dry matter digestibility, metabolisable energy, critical amount,
livestock daily requirement, rangelands of Urmia
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