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Abstract

Background and Obijective: The natural rangeland changing into dryland is one of the important agents for destruction of
rangelands in Iran. The destruction and landuse conversion can impress various constituents of rangeland ecosystems. This
research mainly attempts to investigate the vegetation transitions in species diversity in the years following destruction.
Method: The natural rangelands (key area) and the converted adjacent lands into drylands (critical area) were selected for
sampling by using random-systematic plan in Dehgolan of Kurdistan Province. Three transects along a slope with 100 m
length for each and 50 m distance between them were set at two herbal mentioned areas. Based on minimal area method, five
quadrats of one square meter area were set along each transect. The species list with their self-relative frequency was
registered in quadrats. The species evenness based on four numerical indices including Simpson's evenness, Camargo, Smith-
Wilson and Modified Nee, the species richness according to two indices including Jackknife estimate and Rarefraction
method and the species diversity by four indices including Shannon-Wiener, Brillouin, MclIntosh and Simpson were analyzed
and compared together.

Results: 26 herbal species at the natural rangeland and 18 species at the land converted into dryland were gathered. The
results obtained from data analysis showed that species diversity and richness of plants have had degradation and species
evenness has dad enhancement at the land converted into dryland. However, statistical T-Test did not show a significant
difference between the two mentioned fields. Generally, it was concluded that rangeland changing into dryland reduced the
species diversity of range plants and its statistical non-significance was of multiple reasons.

Keywords: Herbal Species Diversity, Species Evenness, Species Richness, Range Plants, Kurdistan Province.
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Figure 1- The picture of studied region location in Town, Kurdistan Province and Country
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1- Simpson's measure of evenness

2- Camargo's index of evenness

3- Smith and wilson's index of evenness
4- Modified Nee index of evenness

5 - Jackknife estimate

6 - Rarefaction Method

7 - Shannon-Wiener Index

8 - Brillouin Index

9 - MclIntosh Index

10 - Simpson Index
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Table 1- The list of herbs observed at natural rangelands and converted lands into dryland (Symbol + shows species presence and -
shows non attendance of species at quadrat).

PLS b &S disopl | hme | b aiw
Apiaceae
Bunium cylindricum (Boiss. & Hohen.) Drude Bu.cy + -
Eryngium billardieri F. Delaroche Er.bi - +
Eryngium thyrsoideum Boiss. Er.th - +
Turgenia latifolia (L.) Hoffm. Tu.la + -
Asteraceae
Achillea wilhelmsii C. Koch Ac.wi - +
Anthemis haussknechtii Boiss. & Reut. An.ha + +
Carthamus oxyacantha M. B. Ca.ox + -
Centaurea virgata Lam. subsp. squarrosa (Willd.) Gugller Ce.vi - +
Cousinia sp. Co.sp - +
Crepis pulchra L. Cr.pu - +
Gundelia tournefortii L. Gu.to + +
Picnomon acarna (L.) Cass Pi.ac + +
Scariola orientalis (Boiss.) Sojak Sc.or + +
Tragopogon buphthalmoides (Dc.) Boiss. Tr.bu + -
Xeranthemum squarrosum Boiss. Xe.sq + +
Boraginaceae
Anchusa italica Retz. An.it - +
Brassicaceae
Alyssum linifolium Steph. ex Willd. Al + -
Caryophyllaceae
Vaccaria grandiflora (Fisch. ex DC.) Jaub. & Spach Va.gr + -
Cistaceae
Helianthemum ledifolium (L.) Miller He.le - +
Compositae
Filago arvensis L. Fi.ar - +
Convolvulaceae
Convolvulus arvensis L. Co.ar + -
Convolvulus commutatus Boiss. Co.co - +
Euphorbiaceae
Euphorbia macroclada Boiss. Eu.ma - +
Euphorbia cheiradenia Boiss. & Hoh. Eu.ch - +
Guttiferae
Hypericum scabrum L. Hy.sc - +
Lamiaceae
Phlomis lanceolata Boiss. & Hohen. Ph.la - +
Phlomis Olivieri Benth. Ph.ol - +
Stachys lavandulifolia Vahl. St.la - +
Ziziphora capitata L. Zi.ca - +
Papilionaceae
Astragalus persicus (DC.) Ficher & Mey. As.pe - +
Poaceae
Aegilops triunualis L. Ae.tr - +
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Bromus tectorum L. Br.te + +
Eremopoa persica (Trin.) Roshev. var. persica Er.pe + -
Heteranthelium piliferum (Banks & Soland.) Hochst He.pi + +
Triticum aestivum L. Tr.ae + -
Primulaceae

Androsace maxima L. An.ma + -
Rubiaceae

Galium aparine L. Ga.ap + -
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Figure 2- The frequency chart of the sampling herbal species of quadrats at natural rangelands (because of low number of non
dominant species are not seen non dominant species abundance on chart).
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Figure 3- The frequency chart of the sampling herbal species of quadrats at converted lands into drylands
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Figure 4- The transmittancy pattern chart of existent species at sampling quadrats
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Table 2- The results of species evenness indecies at natural rangelands and converted lands into drylands
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Table 3- the results of species richness indecies at natural rangelands and converted lands into drylands
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Table 4- the results of species diversity indecies at natural rangelands and converted lands into dryland
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Table 5- The statistical comparison of species evenness amounts at two surveid arena based on different indecies
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Table 6- The statistical comparison of species richness amounts at two surveid arena based on different indecies
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Table 7- The statistical comparison of species diversity amounts at two surveid arena based on different indecies
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Table 8- The herbal species that have disappeared at converted lands into dryland

BLS b 4igs

Achillea wilhelmsii

Crepis pulchra

Hypericum scabrum

Aegilops triunualis

Eryngium billardieri

Phlomis lanceolata

Anchusa italica

Eryngium thyrsoideum

Phlomis olivieri

Astragalus persicus

Euphorbia cheiradenia

Stachys lavandulifolia

Centaurea virgata

Euphorbia macroclada

Ziziphora capitata

Convolvulus commutatus

Filago arvensis

Cousinia sp.

Helianthemum ledifolium
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Table 9- The herbal species that have appeared at converted lands into dryland and not exist at adjacent natural rangelands
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Alyssum linifolium

Convolvulus arvensis

Triticum aestivum

Androsace maxima

Eremopoa persica

Turgenia latifolia

Bunium cylindricum

Galium aparine

Vaccaria grandiflora

Carthamus oxyacantha

Tragopogon buphthalmoides
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3- Monitoring

LLsl o1l aig8 o sl b jeels (Y-« 0) (), Ken 5 Castellanos
O WS g 2de b 4y g yiws Sl s 45 sy Slasgas b
o, e g Paywell (YF) suuils Sjeds8T slo olesT [k 5l b a8
Ol as o ils o Lo gao9e cul 4 1) b 4368 ad wuasb (VA4Y)
500 005l SLs gl 4y o3 i1 50 (a0 sl 4T 5l (S sl )l
Loy aero b odb coo)d o aist (g wign G 5l (&5 allsz Sl 0
slonl (s Layl o o iilgs o 5 W5l (6 )55l ol abiwg 4,00 STy
Sl ez o2 (Y0) auled Jdl 1y (65,5Las wldes 31 o0 S jo 0y
FS ol By e 50 Blgie @ 0ud Ll Gl 48 ) (55l

(YA gTY oVF) sl oals 5155 58 (SYsb pleo L L LL 3 ST
e oo plad Bados pl )0 Gl AT £95 (625 ojlil oS o asls
LSl s an ot fad (Sl 4 gl @10 ) (sl 4sS g5 oS
&uds))ljmogglﬁv\iagdop@%‘b auo,8 cpl g Sl arils
a8l ol e 55 e Slalllaa 31 5l wiand NS ,30 (o) 8 slié
T-Test :ygo;l anlllan (ol 4o Lal oYY 5 ¥V g ¥+ 5¥2 gA) suiiun o

il Ll ay gl Has 51Ty zals 51 e ol o9 lo e
Dl s ilitee Slegdge 4 g3 oo |y (gylel o5 o xe pas oyl
oz HLiwd S Gl (ST o5 w5l e 55 alllas 590 dilaie &5lye ()
S ol Sebla g B absle sy 055 o515 oS e s oo
Lo ao e o el (Y il o 5,55 ;LS ,0 0,55l YO
YL g5l 5las culond i slo a3g8 03l el x pe
iges plodl Cgr b al e Glsusl Gl (Vo I8 55 5 55
5095 plo o yiws Jol oS adhais ol e S ddlaie do (g)lo

Jas o)l o (F 0,3 oo 3 pls cadss 5 1> 390 &l LS Gidsy



FEY

wyl) m20 A (X g0 cs""‘)‘ G305 i ).u‘i;

16-

17-

18-

Kuchler, AW. & Zonneveld,
Vegetation mapping.  Kluiwer
Publishers, London.

Maguran, A.E. 1966. Ecological diversity and
its measurement. Chapman & Hall.

Rechinger, K. H. 1963-2005. Flora Iranica,
vols. 1-176. Graz, Austria.

1.5, 1988;
Academic

9 dogame s)‘l_..: w.u\_> Hl b_l.c (RG—ars gfﬂa..m 56\—\.-4‘ -9

A-VE sla ol olml sls AYEV-VYAS al g uol yilae

S5 e g o JSiz Sl daga ol Lt

NYE ool ol K5, ,sls ATOANYYY el lagd Y-

21-

22-

23-

25-

27-

28-

29-

Ol @y g b i Slidios duie ol La]

Krebs C. J. 1999. Ecological methodology. 2nd
Ed. Addison-Welsey Educational Publishers.
Hooper D. U. and Vitousek P. M. 1997. The
effects of plant composition and diversity on
ecosystem processes. Science 29: 1302-1305.
Palmer, M. W. & Maurer, T. A. 1997. Does
diversity beget diversity? A case study of crops
and weeds. Journal of Vegetation Science 8:
235-240.

Castellanos, A. E., Martinezc, M. J., Llanoa, J.
M., Halvorsonb, W. L., Espiricuetaa, D. M. &
Espejel, 1. 2005. Successional trends in
Sonoran Desert abandoned agricultural fileds in
Northern Mexico. Journal of Arid Environment
60: 437-455.

Paywell, R. F., Putwain, P.D. & Webb, N. R.
1997. The decline of heathland seed
populations  following the conversion to
agriculture. Journal of Applied Ecology 34:
949-760.

Graham, D.J & Hutching, M. J. 1988. A filed
investigation of germination from the seed bank
of a chalk grassland of Ley on former arable
soil. Journal of Applied Ecology 25: 253-263.
Van der valk, A.G. & Pederson, R. L. 1989.
Seed bank in arable land. In: Paule, B. C &
Diane .L. B. (eds.), Ecology of soil seed bank,
pp: 300-326. Academic Press, Inc. San Diego,
CA, US.

Christoffoleti, P.J. & Caetano, R.S.X. 1998.
Soil seed banks. Sci. Agric. Piracicaba, (55):
74-78.

Boutin, C. & Jobin, B. 1998. Intensity of
agricultural practices and effects on adjacent
habitats. Ecological Applications 8(2): 544-
557.

Meiners, S. J., Pickett, S. T. A. & Cadenasso,
M. L. 2001. Effects of plant invasions on the

3- Mc Cann, K. S. 2000. The diversity-stability

debate. Nature 405: 228-233.
AYAY Lo aom ¢ 3LSe 5 Jole (6 o o cs0lgi]
(09,8 oLl e Sy £55 6505 o3l slo g,

5- Smith F. D. M., May, R. M., Pellew, R.,
Johnson, T. H. & Walter, K. S. 1993. Scientific

Correspondence. Nature 364: 494-496.

6- Hawksworth, D. L. 1995. Biodiversity:
Measurement and Estimation. Chapman and
Hall, London.
Oem® AYAY adl G gy (sul) 5 Lo, e ((60g5l0 50 =Y
SHl Gl 255 (LS alsz ln sl 655 95 el Jua
2 SB35 s ol 2 SelsSt Jelse 5l S b
BF-50: PN (anbs wlie
e Ol g e (8D ez (G E Glega (bl -A

= 2l 5 e e 90,0 (2LS iig aslllas NYAP
Ol e 53 DS s 035 5 @l Sl (o2 50 Ll yolna

o)lods (Jol Jlw @ po (otdgy (sole )6 il SLT 558

£

~|"JL€?..

olgz e . (ALS ol pom NYAT o ain o Bloias -4

10-

11-

12-

13-

14-

A 2l
Van der Maarel, E. 1988. Species diversity in
plant communities in relation to structure and
dynamics. In: During, H.J., Werger, MJ.A. &
Willems, H.J. (eds.), Diversity and pattern in
plant communities. SPB Academic Publishing,
The Hague, the Netherlands. Pp: 1-14.
Vogt, K. A., Gordon, J. G., Wargo, J. P., Vogt,
D. J., Asbjornsen, H., Palmiotto, P. A., Clark,
H. J., Ohara, J. L., Keeton, W. S., Weynand, T.
P. & Witten, E. 1997. Ecosystems: Balancing
science with Management. New York. 470 p.
Ricketts T. H. and Imhoff M. 2003.
Biodiversity, urban areas, and agriculture:
locating priority ecoregions for conservation.
Conservation Ecology 8: 1.
Basanta M., Diaz Vizcaino E., Casal M. and
Morey M. 1989. Diversity measurements in
shrubland communities of Galicia (NW Spain).
Plant Ecology 82: 105-112.
Geldenhuys, C.J. & Murray, B. 1993. Floristic
and structural composition of Hanglip forest in
the South Pansberg, Northern Transvaal. South
Afr. For. J. 165: 9-20.

plog ol sl wl )Ll . ol (659JsST AVAY . uig s pas V0

STy



olwos g Sl 1Y doli 0399 ccaumn § buxo (65919555 g pole fr¥

32- Zechmeister, H. C. & Moser, D. 2001. The species richess of abandoned agricultural land.
influence of agricultural land-use intensity on Ecography 24: 633-644.
bryophyte species richness. Biodiversity and 31- Kirsten, A. L. & Scharer, H. M. 2001.
Conservation 10: 1609-1625. Population dynamics of the annual plant

Senecio vulgaris in ruderal and agriculture
habitats. Basic and Applied Ecology 2: 53-64.



