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Figure 1- Location of Meyghan playa and studied sites in the region and the country
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Table 1- Characteristics of available dominant plant species at selected sites and average values of studied plant
parameters

() A S5 53 ba S g
s NS I Share of species to plant

; WS ol s WS wsf i3
2 B 02 ’f P M}_S Growth =9 "S‘)}MP composition (%)
Row Plant family Plant species . Palatability

form Life form sl | > G
Grazing Exclosure
Chenopodiacea  Halimion verrucifera M.Bieb P Sh | 344 29.11
Poaceae Aeluropus littoralis Gouan P G 1 15 26.1
. Limonium iranicum (Bornm.)
3 Plumbaginaceae ) P F 1 1.24 34
Lincz.
4 Chenopodiaceae Salsola crassa M. Bieb. P F 11 13.8 3.3
5 Poaceae Poa bulbosa Steud. P G 1 0.77 1.37
. Halocnemum strobilaceum
6 Chenopodiaceae P Sh 11 0.4 11
M. B.
Leguminoseae Alhagi maurorum Medik. P F 1 0.26 0
Chenopodiaceae Atriplex leucoclada Boiss. P Sh 1 0 0.78
Hulthemia persica (Michaut

9 Rosaceae . P F 1] 5.41 0

ex juss.) Bornm.

10 Asteraceae Cousinia cylindracea Boiss. P F 11 1.42 0

11 - Annual grasses A - 6.08 21

12 - Annual forbs A F - 4.45 14.6

@,\5 G ile F &5 :Sh lenis P ALSG A

il bl 53 BLE Gbes S os Sas 5 olile Gbasls sl 6:Kbe Guills 4520 -Y Joae

Table 2- Variance analysis for the mean values of plant structural and functional characteristics in different

treatments
Olay e wﬁu
anlas 350 S Mean squares
Studied factor Ju | g ke | g pote X JL oiales] slax
Year Grazing management Grazing management * Year Test error
(DF=4) (DF=1) (DF=4) (DF=45)
t’. P
Jomb 60.75™ 1544" 4,277 1157
Total canopy cover
WSS iy AU
S Sis _ 2.67" 584* 0.84" 6.05
Canopy cover of grass species
e a8 iy AU
Ao st iy & 0.85™ 997" 0.89™ 6.34

Canopy cover of forb species
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Ol u—<a\~=
anlas 5,50 5816 Mean squares
Studied factor Ju Lo e Lo e X JL oiales] slas
Year Grazing management Grazing management * Year Test error
(DF=4) (DF=1) (DF=4) (DF=45)
Canopy cover of shrub species
I, (PP SR
oSS i 4.9 343" 157 3.96
Canopy cover of class | species
M sba S ris b
52 oW Sl S iy gl 7.96" 806" 2.65™ 10.9
Canopy cover of class Il species
d WS a8 ns 4
A Sl i g6 4,277 800" 10,71 1556
Canopy cover of class I11 species
A s a8 sy b
T S e g 21.64" 51° 6.32" 12.92
Canopy cover of perennial species
IS b S iy AU
e S s gl 15.01" 1480™ 4,397 4.72
Canopy cover of annual species
S N
- 1.6™ 313" 0.37" 0.2
Litter
e S . .
. 725 3471 7.26™ 11.05
Bare soil
JS 05le 5 1017 530" 0.68™ 468
Total forage yield
o Sl sle 0.67™ 219" 0.241s 15
Forage yield of grass species
. \.b R '\J .
A 6 45 wsle ‘” 0.39"™ 485™ 0.37™ 2.63
Forage yield of forb species
a5 g st S asole W 5
S 5 ke i 0.94"s 346" 0.38" 154
Forage yield of shrub species
I N caa S w e s
d _6 # e f 2.03™ 312" 0.38" 15
Forage yield of class | species
([ QP PO QPN PRV
< _6 45 wsle ‘” 0.58" 244 0.05™ 1.25
Forage yield of class Il species
M S glaws S a6 e s
"w_ SlaiisS wsle ‘” 0.37™ 503" 0.03m 2.53
Forage yield of class Il species
Al s sba S sle wly
< ’SM’;J& "y_ 6.77™ 129" 0.35™ 5.2
Forage yield of perennial species
LS, b S wke w) g
 SasS sl 1y 0.94" 142 0.35™ 5.3

Forage yield of annual species
O I e Y Ji:b NS s 570 5 7Y ol cb..u 0 sl 5oy sadalis i 4 el
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Table 3- Values of structural and functional characteristics of each plant group in exclosure and grazing sites

YAf

ol ¢ /Il
Year / Site type
2017 2018 2019 2020 2021
. anlllas 350 5 5816
2 Studied factor o o o o o
Row S w3 L w3 pE w3z LLE w3 ,LE a3
KE 32 XNE 52 NE 38 5§ B8 X® S8
o ) o ai o o o i © i
A CRER:
1 ) IS b 2 262 346 253 358 28.7 40 262 374 235 328
Total canopy cover (%)
ARSI
2 (_) - 0.15 5.1 0.7 5.1 11 6 11 55 0.95 5.1
Litter (%)
ARS Sww/’ s_<.-~
3 ) 250 e 5 0 0 0 0 0 0 0 0 0 0
Stone and gravel (%)
(1) cxd S
4 . 74 60.3 74.2 57.7 70.7 53.8 72.7 57.1 75.6 62.1
Bare soil (%)
VARS G LG PR G A
V) S I sl S 9.7 10 88 104 97 115 87 109 79 97
Canopy cover of class | species (%)
A Lol aiy AU
) 52 38 slaesb 2t 44 133 4 106 427 115 38 112 33 99
Canopy cover of class 11 species (%)
YA baS iy AU
W oHsbois gl 00 19 10 19 109 21 103 47 95 47
Canopy cover of class Il species (%)
1) a8 a8 nig AU
) graiS slae 2 MRS 431 98 39 101 42 11 38 105 33 93
Canopy cover of grass species (%)
.. . \.b N N \4
) e sladisS Wﬁ’_c 10.7 2.2 10.3 211 11 2.3 104 2.3 9.6 2.3
Canopy cover of forb species (%)
1) sl g sbai S iy AU
10 ) sles st slas 2 uwx_c 9.7 104 8.8 10.8 9.7 11.8 8.7 11.3 7.9 10.2
Canopy cover of shrub species (%)
1) AL oS moy ~b
11 ) Kee Wﬁ’_c 15 11.8 2.32 13 3.8 14.9 341 12.7 2.7 10.8
Canopy cover of annual species (%)
(VA WRTSSRP VORI S S C\s
12 Canopy cover of perennial species 21.7 22.8 23 22.9 24.9 25.1 22.9 24.7 20.8 22
(%)
13 o sladsS sle s 394 773 361 801 344 86 316 819 28 735
Forage yield of class | species
I ba S wole Wy
14 wy\_s“'; 45 sk f 1.65 5.53 1.48 5.49 1.64 5.83 1.44 5.7 1.26 5.09
Forage yield of class Il species
HE LS b S s5le o)y
15 W sladiss Bl 7.24 1.23 6.9 12 7.44 1.35 7.23 1.33 6.6 1.34

Forage yield of class I11 species
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@,L@J/Ju
Year / Site type
2017 2018 2019 2020 2021
. anlllas 350 5 5816
2 Studied factor [ o o ) )
Row g 2 2 2 g . 3 g 2 g 2
KE 32 XNE 52 XNE 38 KF B X® S8
o i o i o i o h o h
16 S ey Bl 5 157 564 143 525 158 548 142 53 124 468
Forage yield of grass species
17 e laaisS Byl o 732 137 696 133 75 148 725 153 663 152
Forage yield of forb species
iy s o ab ke a g
18 S5 sladi S e g 394 798 361 821 344 883 316 844 285 762

Forage yield of shrub species

JLS, bk £ 6l )y
19 O 041 381 087 414 139 546 121 41 1 365

Forage yield of annual species

[P IR PN PN e
20 xS Lol A5 1275 1447 12 1478 1252 1579 1183 1528 1072 1381

Forage yield of perennial species

Jasgde n)g
21 - 13.16 1828 12.87 1892 1391 2035 13.04 19.38 11.72 17.46
Total forage yield

Forage yield values are in grams per square meter. .ol m o 2o 53 ¢ 5 o M55 2lie

2dd 2 5 G5 sbeule s S addlhe 5 ) 50 o) 6 polie ¥ Jou
Table 4- The values of the studied soil factors in the exclosure and grazing sites

ol Sl el Texture Sand Clay Silt P K N EC PH OM OC
Site Transect No. %) (%) (%) (ppm) (ppm) (%)  (ds/m) %) (%)
65\.5 sl Jols
Inside of plant gathering Clay Loam 24 363 39.7 57 292  0.038 5.8 81 047 0.27
G place

Exclosure ‘5“\15/ i e ol
Outside of plant gathering  Clay Loam 242 354 404 55 275  0.032 5.9 83 04 024
place
65\.5 sl Jols
Inside of plant gathering Clay Loam 225 328 447 4.5 230 0.026 6.3 85 0.27 0.15
s | > place
Grazing 2 b o olas
Outside of plant gathering  Clay Loam 222 323 455 44 226  0.024 6.5 84 024 0.13

place
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Table 5- Mean comparison of the studied factors in exclosure and grazing sites in the years 2017 to 2021

VEe o BATAS cladle Lo oad a5 G5 clbcalu Lo antlas 3,50 sl 58U 5Sole s —0 Jods

Z .. L B /’L.A
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P BY
Y goi . -l S8 S e ae e
e Wy - . S aus . ) e 555 Syl
e el w7 RO REC P () (k) Raf"“*“‘mf;l;of oy ;1\“ (o Esl (o Kl
Year Site Total gr Soil organic Total Soil Annual o N Average of Average of
Total forage phosphorus the Fall and Average of
canopy i carbon (%) nitrogen potassium rainfall . . maximum minimum
yield (gr/m?) . (ppm) growing winter annual
cover (%) of soil (%) (ppm) (mm) . temperature temperature
season rainfall (mm) temperature 0 0
C
(mm) (°c)
Excf;;ure 346+47% 183+18  0.25:0.02° 0.035c 5.61#0.04> 284x15b
2017 | 324¢ 954 232¢ 12.96°¢ 19.55° 6.48°
(:r:ziJrZ; 26.1+6.2° 13+3.5° 0.16+0.02®  0.025b  4.52+0.14  22345.6°
Excf;;ure 35.8+4.9° 18.9+1.7% 0.26+0.02°  0.04°  56:032° 285+2.4°
2018 . 2219 131° 89¢ 13.77% 20.432 7.28
C;:;zinj; 25.145.4° 12.9+3.7°¢  0.14+0.02° 0.022°¢ 451+0.04 230x2.42
Excf;:ure 40+4.52 20.4+1.52 0.3+0.022 0.046%  5.68+0.048 291+14.42
2019 . 4908 2122 2842 13.32° 19.35%¢ 7.292
C;‘:;zmjz; 28.6£4.9%  13.9+3.4%  0.18+0.022 0.032 454+0.04  233#5.72
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Excf;;ure 328+42° 175+1.20  022$002° 00319 5532039° 2812.4¢
2021 ‘ 173¢ 23¢ 1519 13.952 20.462 7.292
G:;Z@ 235450 11.743.2¢  0.1240.02¢ 0020  45+0.01  22242.4
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Table 6 - Correlation between cover and yield with other variables studied in exclosure and grazing sites

P Sk .
My 5 5,4 L ke S sl oy
b N s T a0 Jf " Ls b Floslo o {s\; e A :;
ol Slho Forborn  Fus FONI o olis * S s e Average of ot Soil
Total canopy Total Rainfall of Average of Average of maximum Soil organic Total Soil
Site Characteristics Annual Fall and minimum phosphor
cover forage the growing annual temperature carbon nitrogen potassi
rainfall winter temperature us
yield season temperature of soil um
rainfall
JS 1 0.94™ 0.45 0.49™ 0.3™ -0.21"™ -0.33™ 0.02™ 0.45" 0.46" 0.11™ 0.14"™
. Total canopy
S
Exclosu cover
“5le ol
re JS
0.94™ 1 0.50™ 0.56™ 0.32™ -0.24™ -0.37™ 0.008" 0.45" 047" 0.03™ 0.13™
Total forage
yield
Jg 1 0.88™ 0.39" 0.38" 0.22" -0.19™ -0.24" -0.17" 0.42" 0.43" 0.24"™ 0.10™
Total canopy
L=
cover
) S5k g
Grazing JS
0.88™ 1 0.48" 0.41" 0.12™ -0.13™ -0.15"™ -0.28" 0.40" 0.44" 0.34" 0.36"

Total forage

yield
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Table 7- Points of rangeland condition factors based on the four-factor method
Year /JL
2021

2017 2018 2019 2020
L= Gp L= G5 L= GA
Exclosure Grazing Exclosure

L= GA |~
Exclosure Grazing

O Cands sla) 581
Grazing

Rangeland condition
factors

REC

Exclosure Grazing Grazing Exclosure

Point / 3Ll

13 7.5 11 55

S el 12 6.5 12 6 14 9.5
Soil factor
P o e 10 8.5 10 8 10 9
Vegetation factor
) @Lf S5 Jele

10 8.5 7.4 7.5

b
e 55 6.5 5.2 5 8.3 75 7 6.5 6.2 4

Plant composition
and lifetime classes
factor
6.5 6.5 45 5

oblS sl s 4 Jule
Factor of vitality and 7.2 7.5
vigor of plants
SI3lael § yama
e 35 275 33.2 24.5 39.5

Total Points
L g Chns Lo g2 o e
Good Fair Fair

Fair Poor

335 36.5 29 29.1 22

Poor Poor Poor

Br sy
Fair Poor

Rangeland condition
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Table 8- Scores of rangeland trend factors based on scale and inductive method

Cate Sl 5Ll e kel Sl3lel pax ol S £
Ui ol S Positive points Negative points Sum of points Trend type
Method Trend 8A (= 8 [ 35 (= 84 (=
Exclosure Grazing Exclosure Grazing Exclosure Grazing Exclosure Grazing
poia = 5505 S o 2 1 1 3 1 2 o
Vegetation Positive Negative
Scale - P .
Moghaddam . 3 1 1 2 2 1 - o
Soil Positive Negative
laas — s S o 7 2 -3 -6 4 -4 -

) Vegetation Positive Negative
Inductive - PR b .
Mesdaghi _ 5 3 3 8 2 5 = e

Soil Fixed Negative
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Abstract

Continuous degradation of vegetation and rangeland soil is mainly due to natural or human factors
such as overgrazing; thus, it is necessary to know the extent of changes in rangeland ecosystems
and their causes for rangeland management. Based on this, the trend of vegetation changes and
soil indices in two exclosure and grazing sites in the Meyghan desert rangelands of Arak were
studied from 2017 to 2021. At each location, to measure plant parameters such as cover percent,
density, and vyield, the random-systematic sampling method was used along six transects at
distances of 100 m from each other, and soil sampling was also done during vegetation survey
transects. The results showed that the percent of canopy cover of vegetation in the grazed site
during the census period ranged from 23.43 to 28.67% and in the exclosure site from 32.8 to 40%
in different years. The average total forage yield during the census period ranged in the exclosure
site from 174.6 to 203.5 kg/ha and in the grazed one from 117.2 to 139.1 kg/ha in different years.
The highest values of canopy cover and annual forage yield were observed in the rainiest of the
year 2019, with 490 mm of rainfall, and the lowest values of the mentioned parameters in the least
rainy year, 2021, with 223 mm of annual rainfall. Rangeland's condition by the four factors
method has varied from weak to good in the exclosure site and from poor to moderate in the
grazing one in different years. Rangeland trend in different years in the exclosure site has been
positive or fixed, and in the grazing one has been negative. Examination of soil indices showed
that during the evaluation period in the exclosure and the grazed site, changes in organic carbon,
potassium, and nitrogen indices were significant (p<0.05), and changes in other indices were not
significant. The regression test results showed that the amount of annual rainfall and rainfall of
the growing season had the highest positive correlation with changes in canopy cover and forage
yield of plants. After that, organic carbon, nitrogen, phosphorus, and potassium factors showed a
high correlation with fluctuations in canopy and plant yield. In general, livestock grazing and
climatic fluctuations, especially changes in annual rainfall had the highest impact on changes in
vegetation characteristics of the studied rangelands.

Keywords: Forage yield, Markazi province, range management, rangeland monitoring, rangeland
trend.
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