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M.H. Jouri*” ABSTRACT

2
D.N. Patil 3 Ecological equilibrium of upland rangeland is guaranteed by the conserving of
R. S. Gavali vegetation structures which save an ecosystem from erosion. A range ecosystem
N. Safaiean’ can be safe with good condition of plant diversity and richness as symbols of

ecosystem balancing. In this research, therefore, two aspects of northwest and

northeast rangland from the highest uplands of mountain watersheds in northern

Alborz [Javaherdeh - Ramsar] of Iran were ‘selected. Vegetation status of

1- *Faculty of Environmental Science, rangeland habitats and soil erosion has been evaluated in two types of shrubland
Pune University, India. and grassland by the Daubenmire and the PSIAC methods. In order to determine
2-  UGC-Academic staff college, Pune the i_nfluence of plant diversity and richness on soil er_osion an_d rangeland
University, India conditions, the data has been analyzed using multi regression technique and the
i . mean between the two habitats have been compared using the T-test method

3- UGC-Academic staff college, Pune using the SPSS software. The results showed that both grassland and shrubland

Unlver_slty,l_ndla. . . habitats have not only had poor conditions but also much soil erosion. The
4- University of Agriculture Science & research findings have also shown that the plant diversity and richness in both
Natural Resources,Sari,Iran types are significantly related to soil erosion and rangeland conditions. Some
mjouri@gmail.com vegetation factors have affected both the habitat condition and soil erosion. It

appears that the desirable rangeland conditions can be achieved by control of
animal grazing which can then lead to the reduction of soil erosion with the help
of vegetation canopy cover.
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shrubland, soil erosion, Alborz, Iran.

Journal of Biodiversity and Ecological Sciences JBES
IAU of Tonekabon Branch

Tonekabon, Iran

info@jbes.ir


www.sid.ir

M.H. Jouri et al.

Vol.1, Issue2

INTRODUCTION

In Darwin’s terms, the biodiversity of
communities are due to niche diversification of
the co-occurring species [10]. Some scientists also
believe that diversity begets ecosystem stability
[13-25-27-31-42]. Some researches have implied
an  ecosystem  stability-diversity-production
relationship [25], or the effects of species richness
on ecosystem functioning [69], or relationships
between diversity and productivity [Waide et al,
1999], and relationship between richness and net
primary productivity [4]. It, however, may be
there is a positive relationship between species
and ecosystem stability [15-32-34-41-64-65], or a
negative one [48-55-59] the knowledge of either
can lead to a better managment of an ecosystem.
Then it is important to distinguish habitat
characteristics like habitat heterogeneity [8-19-21-
49-60], species composition [70], latitudinal
gradients [71] and steep slopes [68].

When an ecosystem exhibits an ecological
equilibrium whereit normally incorporates all
elements of the habitat like biotic [plant and
animal] and abiotic [slope, altitude, aspect, and
other abiotic factors] factors, plant diversity and
richness — in biodiversity as a whole- are good
indicators which determine the health of an
ecosystem. It is being observed hat most of the
researchers have focused on plant richness-
diversity and the other ecosystem capacities; there
is very little work that has been done.on studying
the relationship between plant diversity- richness
and soil erosion that this research hints at. It is
known that the loss of biodiversity [diversity and
richness] on local [56], regional,.and global scales
have prompted scientists to ask whether these
losses impair the ecosystem functions such as
biomass production [18], litter decomposition [14-
51-67], and resistance to invasion of non-natives
plants [Crawley et al, 1999; Dukes, 2002]. Then
the ecologists architect the ecosystem to
sustainability use and maintenance of genetics
references on the basis of fieldwork or modelling
of ecosystem component e.g. biodiversity [62].

Habitat vegetation has been affected by two
kinds of factors; biotic [animal] and abiotic
[precipitation, altitude, slope and aspect] factors.
The animal grazing or special overgrazing can
change plant composition. [1] have implied the
effect of intense sheep grazing on plant
community in the Andes. [23] too, in his research,
has shown that change in the composition of soil
and plant species occurs due to high grazing
pressure. overgrazing not only increases erosion
[17-39] and loss of productivity [12-45], but has

also been the cause of the decrease in plant
diversity and richness through the decrease of soil
moisture [75] and the removal of perennial
palatability's species. Moderate grazing of habitats
will give plants sufficient richness and diversity
with good productivity [9-16-20-24-25-52-66-67]
to keep animal husbandry in progress. It is
important to realize that animal grazing should not
be greatly performed in dry seasons. Grazing
intensity at this period can remove perennial
grasses [1] in the grassland habitat. We, then,
need to study the grassland vegetation [37] to
understand how to manage it. The nature of
vegetation in shrubland is different as compared
to the grassland. Shrub mounds have thick roots.
[74] have shown that not only little run-off was
probably generated by the intershrub areas that
might counteract the negative effects of
precipitation, but also, the -number of species
found on shrub mounds appeared to saturate at
levels of precipitation above approximately 200
mm, the long-term ayerage annual precipitation. It
hasperhaps happened due to good infiltration [58]
provided for by the shrub mounds. The shrub
mounds can significantly increase the annual plant
species richness, biomass and density on species
richness [2-3-48-58]. Shrub mounds are generally
found on unstable soil and steep slopes where
weak sedimentary rocks make the area highly
susceptible to erosion and mass movement [68].
Since little research has been done on this topic,
there is a need to pay heed to the basic research
and at least, the present paper has the objective of
throwing more light on the influence of biotic and
abiotic factors on ecosystem equilibrium.

MATERIAL & METHODS
Study area

The area of the present study is confind to the
summer ranges of the Ramsar in Mazandaran
Province of Iran. The average annual precipitation
is about 700 mm and the climate, based on
Emberger method, can be defined as cool-wet
climate [below 2800m] to wupland climate
[>2800m]. Since there are two range types-grass
and shrub types-on the upland, two amplitude of a
ridge were chosen. Northwest aspect has the type
Astragalus sp.- Thymus kotschyianus and soil
texture of loamy-clay- silted with cobblestone.
Northeast aspect has Bromus tomentesus-
Trifolium repens type with loamy-clay texture.
Both of these two aspects are located in 2450
m.a.s.l. The grassland habitat has general slope
gradient of 53.5%, whereas in shrubland habitat it
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is 44.6%. Both types are grazing pastures for
sheep and goats.

Research method

The study areas have initially been
distinguished by topographic map in scale of
1:25,000 and then it has been correlated by field
monitoring. The Daubenmire method was selected
to analyse rangeland health conditions as it has
certain factors of rangeland like percentage of
vegetation, litter, soil conservation, plant
regeneration, and plant composition [11]. The
PSIAC method was selected to analyze soil
erosion [47]. Thirty samples was chosen on the
basis of statistical method and quadrat size was
calculated by minimal area method [5] which was
1 square meter for grassland habitat and 4 square
meters for shrubland habitat. Range condition, soil
erosion, richness and diversity of plants were used
as depended variables and the percentages of total
cover of perennial and annual grass, perennial and
annual forbs and shrub were independent
variables. Plant diversity has been determined by
Shannons’ Index [46] based of equation

D)
H=-YPxLnp (1)

i=1

Where, the proportion of species[i]relative to
the total number of species [pi] is calculated, and
then multiplied by the natural logarithm of this
proportion [Ln Pi]. The resulting . product is
summed across species, and multiplied by -1.

Plant richness has been determined by
Margalefs Index [Magurran,” 2004] based of
equation
(2):

_S-1 )
L.(N)

Where, R is richness index, S is whole of
species, N is total of individual species, Ln is the
natural logarithm.

Standardized coefficients [beta] in regression
model were used to specify the effectiveness of
each independent variable [38]. It would indicate
the effectiveness of each independent variable on
variation independent variable. In general, a
regression model, equation (3) was applied:

y=aX, +BX, +AX;+..+0X, (3)

Where, «, B, and Aindicate the effect of
independent variable [beta coefficient] and Xy,
Xa,..., Xn stand for independent variables itself.
These coefficients will be justified the variance
variation of depended variables by independent

variables. Comparison of mean between two
habitats was done by T-test method in SPSS v.17

software [61] Plant richness and diversity
amounts were calculated by Ecological
Methodology software.

RESULTS & DISCUSSION
Comparison of the Habitats conditions

The results showed that the rangelands
conditions were 40.48 for the grassland habitat as
well as 47.7 for the shrubland habitat [Table 1].
Both of them had poor conditions. The soil
erosion in shrubland area was 111.24 m3/Km2 per
year, which was less than grassland [140.334
m3/Km2 per year] [Table 1]. T-test analysis has
shown the difference between soil erosion in both
the habitats [Pvalue<0.05] [Table 2].

Correlation  between- the soil erosion
[dependent variable] “and rangeland condition
[independent variable]. has been analyzed by
simple regression which showed maximum
correlation between them. Pearson correlation for
shrubland and grassland were respectiveely 87.1
and 80.9%. On the other hand, there is a high
correlation between rangeland condition and soil
erosion. The coefficient of determination for the
shrubland type was 75.8% and for the grassland
type it was 65.4% [Table 3]. The soil erosion,
therefore, will increase when rangeland health
decreases.

The correlations table shows that rangeland
condition in the both types of the shrubland and
grassland has reacted to the soil erosion [Table 4].
Beta correlation also shows that there is an inverse
relationship between the soil erosion and
rangeland condition. The soil erosion is decreased
by increasing the desirable condition of rangeland.

Vegetation characteristics were also
analyzed which includes percentage of annual
grass and forb, perennial grass and forbs, and
shrub. There were some differences between two
habitats. For example, cover percentage of annual
grass and shrub was higher in shrub land than in
grassland [Fig. 1]. Cover percentage of perennial
grass and forb also was higher in grassland than in
shrubland.

Soil erosion analysis
Soil erosion and Indices

On the basis of multi-regression analysis,
diversity and richness indices have a relation to
the soil erosion in shrubland [79.4%]. On the
other hand, Indices have stated about 63.3% of
variance changes of the soil erosion. F- Fishers
have also justified the relationship between the
soil erosion [dependent variable] and the Indices
[independent variables]. It is highly correlated to
the soil erosion and indices [90.2%] in grassland
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habitat. R-square is 81.3% and F-Fishers statistic
also is 58.83 [p-value<0.001] [Table 5]. It has
shown that the indices of diversity and richness
robustly depend on the soil erosion’s situation.

Table 6 has expressed a model of regression
between the soil erosion [dependent variable] and
the Shannon and Margalef's indices [independents
variables]. The regression model for shrubland
habitat is as equation (4):

Y =—0.41(M)-0.51(S) (4)

Where, [Y] is the soil erosion, [M] is
Margalef's index and S is Shannon's index. It has
been found that the variation of soil erosion has
been justified by plant diversity [0.51] and
richness indices [0.41]. Both of them have
reversed relationship with dependent variable. So,
if the amount of plant diversity and richness were
reduced, then the soil erosion would increase. It
clarifies that the plant diversity and richness were
less [Fig. 1] which can not presently protect of the
soil erosion. Model regression in grassland is
defined as equation (5):

Y =-0.18(M)+0.99(S)  (5)

Where, the plant diversity [0.99] and richness
indices [0.18] have justified the variations of soil
erosion in grassland habitat. The richness index
has a reverse relationship to the soil erosion, and
the plant diversity index has a direct relationship
to it in which the richness is in good level [Fig. 1].
Since the different species stocks can better
protect the soil surfaces by their roots structures;
the habitat condition requires the increasing of
diversity for the protection of the soil erosion.
Increasing of the richness makes the condition of
grassland unhealthy. It is because of homogeneity
of formation including Bromus tomentesus and
Trifolium repens dominants. On the other hand,
the most parts of grassland habitat are covered by
two mentioned ‘formation whose increasing can
reduce the protection of soil by reduction of root
dispersal as opposed to grasses and forbs which
have surface roots compared to shrubs or bushy
tress.

Soil erosion and vegetations traits

It is important to note that soil erosion has
been reacted by the plant diversity and richness
indices. Nevertheless, it is more important to note
which kind of vegetation formation has impacted
to the soil erosion of habitats. Multi-regression
analysis has shown that the shrub, annual forb,
annual grass, and perennial covers in shrubland
and also the canopy of perennial grasses,
perennial forbs and annual grass in grassland are
highly related to the soil erosion. Statistical static

of R, R?>, and F have shown the highest
relationship between the dependent [vegetation
traits] and independent [habitats] variables [Table
7].

Model regression has been formed by variables
in shrubland which is given in equation (6):

Y =—0.86(Sh)—0.27(AF)+0.57(PF)+0.23(AG) (6)

Where, Y is the soil erosion in habitats as
dependent variable, Sh is shrub cover which has
the highest influence on dependent variable, PF is
perennial forb which has the second highest
influence on Y, AF is annual forb, and AG is
annual grass which has the worst effect on soil
erosion [Table 8]. Covers of shrub and annual
forb have an inverse relationship to the dependent
variable so that increasing in the cover causes
decreasing in the soil erosion of habitats. Covers
perennial forb and annual grass

also have a direct relationship with soil
erosion. The fieldwork visions have shown that
the perennial forbs are palatable [e.g. Trifolium
repens] which animals like to graze them as they
have less cover- than the others in shrubland
habitat [Fig. 1]. Then, these plants can not
conserve the soil erosion. Although the annual
grass has high cover [Fig.1] in this habitat, it can
not provide sufficient canopy cover to protect the
soil surface from precipitation. Hence, it has an
inverse relationship to the soil erosion. The soil
protection, therefore, is provided for by the shrub
covers which have a strong and deep roots in the
shrubland habitat.

There is a small change in formation of model
regression in grassland habitat which is given in
the equation (7):

Y =—0.34(PF)-0.05(AG)—-0.66(PG) (7)

Where,[Y] is the soil erosion of grassland, PF
is cover of perennial forb, AG is cover of annual
grass and PG is cover of perennial grass. All
covers, indeed, have inverse relationship to
independent variable [Table 8]. Moreover,
perennial grasses and forbs have the most roles to
justify the variance variation of the soil erosion.
Actually, Bromus tomentesus and Trifolium
repens species are the dominated species which
perform to conserve the soil surface from
precipitation in this habitat. The model, however,
has also shown that all species formation do not
have enough canopy cover to protect the surface
ground. The habitat condition is less than normal
condition [Table 1]. Then this ecosystem requires
to be managed via land management. Although
the [table 1] has shown poor conditions in both
habitats, the canopy cover of shrub mounds can
remain in winter season in the shrubland habitat
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and regenerate in early spring. Hence, they can
protect the sub-surface of soil from snow and
drainage. The perennial grasses and forbs, and
annual grass, with small surface-root, grow only
in spring and summer. Consequently, they can not
conserve the soil surface form drainage.

Habitats condition’s analysis
Rangeland condition and Indices

Rangeland condition is significantly
correlated to the plant diversity and richness
indices. There is a 97.7% correlation between the
rangeland condition and indices in shrubland
habitat. About 95% changes of the rangeland
condition have been justified by indices.
Furthermore, the grassland habitat’s condition
show a high relation between indices and
rangeland  condition [85%]. Determination
coefficient is 72.3% in grassland habitat versus
95% in the shrubland habitat. F-Fisher statistic is
significant between rangeland condition and
indices on both grassland and shrubland [Table 9].

Based of previous description, the regression
model in the shrubland habitat has been formed by
the equation (8):

Y =-1.06(M)+0.86(S) (8)

Where,[Y] is the rangeland condition,[M Jis the
richness index which has highly justified variance
of rangeland condition and it also has an inverse
relationship  with  rangeland condition. < If
individual stocks of species increase, then the
rangeland condition will decrease. Dominant
species in this habitat is the shrubs. When the
canopy cover of the shrub increases, it is clear that
the rangeland condition will decrease. Specially,
most of the shrub species ;are unpalatable for
animal grazing. S is plant diversity index which
has a direct relationship to.the rangeland
condition. If the-kinds of plant species increase,
then the rangeland condition will also increase
[Table 10-Fig. 1].

The rangeland condition and indices in
grassland habitat has a regression model as
Y =0.96(M)-1.49(S) equation. Where,[Y] is the
rangeland condition,[M ]is Margalef's index which
has a direct relation to rangeland condition. since
presently, the grassland habitat has enough plant
diversity [Fig.1] it needs to increase the plant
richness to proliferate the rangeland condition.
Therefore, by increasing of plant richness as S
symbol shows, rangeland condition will also
increase. The plant diversity has brawnily justified
changes of rangeland condition at this habitat. It
also has an inverse relationship to the rangeland
condition [Table 10]. When the rangeland

conditions tend to ward good condition, then the
plant diversity will increase.

Rangeland condition and vegetations traits

There is a high correlation between rangeland
condition and vegetation factors in both shrubland
and grassland habitats. The determination
coefficient has also shown that variances of
rangeland conditions have been justified by covers
percentages of vegetation formations [Table 11].

The regression model in shrubland habitat has
been shown by the given equation (9):

Y =-0.76(Sh)-0.41(AF) (9)

Where, Y is the rangeland condition, Sh is the
shrub cover that has inverse relationship to
dependent variable in which. increasing of the
shrub cover can decrease to the rangeland
condition; AF is annual forb that has less effect to
the rangeland condition. The model has shown
that we do not have sufficient cover percentage of
perennial grasses-and forbs in shrubland habitat.
Then rangeland condition has decreased in this
habitat because the perennial grasses and forbs are
more grazeable as herbaceous forage in rangeland
ecosystems. There is a simple regression model in
grassland that has formed as equation (10):

Y =+ 0.91(PG) (10)

Where, Y is rangeland condition and PG is
perennial grasses which have directly correlated to
dependent variable. Therefore, if the amount of
cover percentage increases in grassland habitat,
then the rangeland condition will be a good
condition [Table 12]. Because canopy of the
perennial grasses show dominance in this habitat
[Fig. 1], so we have the best relationship between
rangeland condition and them. Actually, the most
dominated perennial grasses include Bromus
tomentesus, Dactylis glomerata and Festuca ovina
withthe most percentage of cover is for Bromus
tomentesus species. This species is more resistant
against environmental condition and grazing,.
Hence, it can occupy most of the area of grassland
area.

CONCLUSION

Based on climatology, annual precipitation is
high in study areas. It might theoretically have
sufficient diversity and richness [2-3-43-57].
However, the results showed that both habitats
have poor conditions. Although climate has a big
role to perform in the study area as a function
component, animal grazing is effectively causing
a decrease in the plant diversity and richness.
Grazing, as an effective component, can change
plant composition and expanse of the annual plant
on the basis of grassland condition’s scores. Then,
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it can have direct impact on soil cover and it also
indirectly increases the soil erosion [17-39]. The
result showed a high degree of relationship
between the soil erosion and the rangeland
condition with indices and vegetation traits in
which the indices has positive relationship with
habitat situation [15-32-34-41-64-65] in good
condition or negative relationship 48-55-59] to
the soil erosion, as a stability index of ecosystem,
in poor condition of rangeland. Therefore, an
imbalance between plant species can be caused
the changing of rangeland ecosystem’s
equilibrium as ecosystem health/stability [13-25-
27-30-31-42]. Similar to our comparative
literature review, there have been many researches
about relationship between biotic and abiotic
factors of an ecosystem. End results, the plant
diversity and richness are suitable indices to
survey of ecosystem health. Hence, the knowledge
of stage seral can be useful to create a systemic
regulation as managing tools in each natural
ecosystem.

REFERENCE

1. Adler, P.B.; Morales, J. M. (1999). Influence of
environmental factors and sheep grazing on an Andean
grassland, Journal of Range Management, 52. 471-480.

2. Boeken, B.; Shachak, M. (1994). Desert plant
communities in human-made patches- implications for
management. Ecological Applications, 4. 702-716.

3. Boeken, B.; Shachak, M. (1998a). Colonization" by
annual plants of an experimentally altered desert landscape:
source-sink relationships. Journal of Ecology, 86. 804-814.

4. Bond, E. M.; Chase, J. M. (2002). Biodiversity and
ecosystem functioning at local and regional spatial scales.
Ecology Letters, 5. 467-470.

5. Cain ,S.a. (1932). concerning certain ecological
concepts. Ecological Monoger,27(2). 475-508

6. Caley, M. J.; Schluter, D. (1997). The relationship
between local and regional diversity. Ecology, 78.70-80.

7. Chalcraft, D.R.; Williams, J.W.; Smith, M.D.; Willig,
M.R. (2004). Scale dependence in the species-richness-
productivity relationship: the role of species turnover.
Ecology, 85(10). 2701-2708.

8. Chesson, P.; Huntly, NJ. (1989). Short-term instabilities
and longterm comunity dynamics. Trends in Ecology &
Evolution, 4. 293-298.

9. Connell, J. H. (1978). Diversity in tropical rain forests
and coral reefs. Science, 199. 1302-1310.

10. Darwin, C. (1872). The Origin of Species. Thompson
and Thomas, Chicargo.

11. Daubenmire, R.F. (1948). A canopy-coverage method of
vegetational analysis. Northwest Science, 3. 43-64.

12. Eckholm, E.P. (1975). The deterioration of mountain
environments. Science, 189, 764-770.

13. Elton, C. S. (1958). The ecology of invasions by animals
and plants: London, England, Methuen.

14. Fortunel, C.; Garnier, E.; Joffre, R.; Kazakou, E.;
Quested, H.; Grigulis, K.; Lavorel, S.; Ansquer, P.; Castro,
H.; Cruz, P.; Dolezal, J.; Eriksson, O.; Freitas, H.; Golodets,
C.; Jouany, C.; Kigel, J.; Kleyer, M.; Lehsten, V.; Leps, J.;
Meier, T.; Pakeman, R.J.; Papadimitriou, M.; Papanstasis, V.;

Quetier, F.; Robson, T.; Sternberg, M.; Theau, J-P.; Thebault,
A.; Zarovali, M. (2009). Leaf traits capture the effects of land
use changes and climate on litter decomposability of
grasslands across Europe. Ecology, 90(3). 598-611.

15. Griffiths, B. S.; Ritz, K.; Bardgett, R.; Cook, R.;
Christensen, S.; Ekelund, F.; Serensen, S. J.; B&éth, E.;
Bloem, J.; de Ruiter, P. C.; Dolfing, J.; Nicolardot, B. (2000).
Ecosystem response of pasture soil communities to
fumigation-induced microbial diversity reductions: an
examination of the biodiversity-ecosystem  function
relationship. Oikos, 90. 279-294.

16. Grime, J. P. (1973). Competitive exclusion in
herbaceous vegetation. Nature, 242, 344-347.

17. Harden, C.P. (1993). Land-use, soil erosion, and
reservoir sedimentation in an Andean, drainage basin in
Ecuador. Mountain Research and Development, 13. 177-184.
18. Hector, A.; Beale, Al.; Minns, A.; Otway, SJ.; Lawton,
JH. (2000). Consequence of the reduction of plant diversity
for litter decomposition: effects through litter quality and
miroenvironment. Oikos, 90. 357-371.

19. Hutchinson, G. (1959). Homage to Santa Rosalia or why
are there so many kinds of animals? American Nature, 93.
145-159.

20. Huston, M. (1979). A general hypothesis of species
diversity. American Naturalist, 113. 81-101.

21. Huston,, MA. (1994). Biological diversity: the
coexistence of species on changing landscapes. Cambridge
University Press, New-York.

22. Lhomme, J-P.; Winkel, T. (2002). Diversity-Stability
Relationships in Community Ecology:Re-Examination of the
Portfolio Effect. Theoretical Population Biology, 62. 271-
279.

23. Loffler, J. (2004). Degradation of High Mountain
Ecosystems in Northern Europe. Journal of Mountain
Science, 1(2). 97-114.

24. Loreau, M. (2000). Biodiversity and ecosystem
functioning: recent theoretical advances. Oikos, 91. 3-17.

25. Loreau, M.; Naeem, S.; Inchausti, P.; Bengtsson, J.;
Grime, J.P.; Hector, A.; Hooper, D.U.; Huston, M.A.;
Raffaelli, D.; Schmid, B.; Tilman, D.; Wardle, D.A. (2001).
Biodiversity and ecosystem functioning: current knowledge
and future challenges. Science, 294. 804-808.

26. Lyons, S.K.; Willig, M. R. (2002). Species richness,
Latitude, and scale-sensitivity, Ecology, 83(1). 47-58.

27. MacArthur, R.H. (1955). Fluctuations of animal
populations, and a measure of community stability. Ecology,
36. 533-536.

28. Magurran, AE. & Phillip, D. (2001). Implications of
species loss in freshwater fish assemblages. Oikos, 94. 645-
650.

29. Magurran, AE. (2004). Measuring biological diversity.
Blackwell Science Ltd. Blackwell Publishing Company,
USA.

30. May, R.M. (1973). Stability and complexity in model
ecosystems. Princeton Univ. Press.

31. McCann, K.S. (2000). The diversity-stability debate.
Nature, 405. 228-233.

32. McGrady-Steed, J.; Harris, P.M.; Morin, P.J. (1997).
Biodiversity regulates ecosystem predictability. Nature, 390.
162-165.

33. Mclintosh, R.l. (1967). An index of diversity and the
relation of certain concepts to diversity. Ecology, 48.392-404.
34. McNaughton, S.J. (1977). Diversity and stability of
ecological communities: a comment on the role of
empiricism in ecology. American Naturalist, 111. 515-525.
35. McNaughton, S.J. (1978). Stability and diversity of
ecological communities. Nature, 274. 251-253.

138

Journal of Biodiversity and Ecological Sciences


www.sid.ir

Spring 2011

The function of plant richness and diversity

36. McNaughton, S.J. (1993). Biodiversity and function of
grazing ecosystems. In E.-D. Schulze and H.A. Mooney
(eds.), Biodiversity and Ecosystem Function. Springer-
Verlag, Berlin, Germany, 361-383.

37. Mclntyre, S.; Lavorel, S. (1994). How environmental
and disturbance factors influence species composition in
temperate Australian grasslands. Journal of Vegetation
Science, 5. 373-384.

38. Mesdaghi, M. (2004). Regression methods for research
in agriculture and natural resources. Astan-e- Ghods
Pubishing, Mashhad, Iran. (In Persian)

39. Molinillo, M.; Monasterio, M. (1997). Pastoralism in
paramo environments: practices, forage, and impact on
vegetation in the Cordillera of Merida, Venezuela. Journal of
Mountain Research and Development, 17. 197-211.

40. Nachtigall, G. (1994). Einbindung
landschaftsokologischer und naturschitzerischer
Erfordernisse in die landwirtschaftliche graph. Darst, 98. 58-
70.

41. Naeem, S.; Li, S. (1997). Biodiversity enhances
ecosystem reliability. Nature, 390. 507-509.

42. Odum, E.P. (1971). Fundamentals of Ecology. Third
Edition. Philadelphia PA: Saunders College Publishing.

43. Olsvig-Whittaker, L.; Shachak, M.; Yair, A. (1983).
Vegetation patterns related to environmental factors in a
Negev Desert watershed. Vegetatio, 54. 153-165.

44, Quan-Guo, zh.; Da-Yong zh. (2006). Species richness
destabilizes ecosystem functioning in experimental aquatic
microcosms, OIKOS, 112. 218-226.

45. Parker, E.G.; Alzérreca, H.A. (1978). Range plant
species and range potential on the Bolivian Altiplano. Utah
State University, Dept. of Range Science, Logan, Ut.

46. Pielou, E. C. (1966). Shannon’s formula as a measure of
specific diversity: its use aand misuse. The American
Naturalist, 100(914). 463-465.

47. PSIAC, Pacific Southwest Interagency Committee,
1968. Report of the Water Management Subcommittee on
Factors Affecting Sediment Yield in the Pacific Southwest
Area and Selection and Evaluation of “Measures  for
Reduction of Erosion and Sediment Yield, 20p.

48. Pfisterer, A.B.; Schmid, B. (2002). Diversity-dependent
production can decrease the stability of ecosystem
functioning. Nature, 416. 84-86.

49. Pickett, S.; White, PS. (1985). The ecology of natural
disturbance and patch dynamics. Academic Press, New York.
50. Pimm, SL.; Ayres, M.; Balmford, ‘A.; Branch, G;
Brandon, K.; Brooks, T.; Bustamante, R.; Costanza, R.;
Cowling, R.; Curran, LM.; Dobson, A.; Farber, S.; da
Fonseca, GA.; Gascon, C.; Kitching, R.; McNeely, J.;
Lovejoy, T.; Mittermeier, RA.; Myers, N.; Patz, JA.; Raffle,
B.; Rapport, D.; Raven, P.; Roberts, C.; Rodriguez, JP.;
Rylands, AB.; Tucker, C.; Safina, C.; Samper, C.; Stiassny,
ML.; Supriatna, J.; Wall, DH.; Wilcove, D. (2001). Can we
defy nature's end? Science, 293. 2207-2208.

51. Purvis, A.; Hector, A. (2000). Review article: getting the
measure of biodiversity. Nature, 405. 212-219

52. Ritchie, M. E.; OIff, H. (1999). Spatial scaling laws
yield a synthetic theory of biodiversity. Nature, 400. 557-560.
53. Rixen, C.; Mulder, C.P.H. (2005). Improved water
retention links high species richness with increased
productivity in arctic tundra moss communities. Oecologia,
146. 287-299.

54. Roberts, J.M. (2002). Marine Biodiversity Hotspots and
Conservation Priorities for Tropical Reefs,  Science, 5558
(295). 1280-1284.

55. Rodriguez, M.A.; Gomez-Sal, A. (1994). Stability may
decrease with diversity in grassland communities: empirical
evidence from the 1986 Cantabrian Mountains (Spain)
drought. Oikos, 71. 177-180.

56. Sebastia, M.-T.;, Kirwan, L.; Connolly, J. (2008). Strong
shifts in plant diversity and vegetation composition in
grassland shortly after climatic change. Journal of VVegetation
Science, 19(3).299-306.

57. Shachak, M.; Sachs, M.; Moshe, I. (1998). Ecosystem
management of desertified shrublands in Israel. Ecosystems,
1. 475-483.

58. Shachak, M.; Lovett, G.M. (1998). Atmospheric
deposition to a desert ecosystem and its implications for
management. Ecological Applications, 8, 455-463.

59. Smedes, G.W.; Hurd, L.E. (1981). An empirical test of
community stability: resistance of a fouling community to a
biological patch-forming disturbance. Ecology, 62. 1561-
1572.

60. Sousa, WP. (1979). Disturbance in marine intertidal
boulder fields: the nonequilibrium maintenance of species
diversity. Ecology, 60. 1225-1239.

61. Spss Co. (2008). Spss v.17 for window, SPSS Inc

62. Steinmann, K.; Linder, H. P.; Zimmermann, N. E.
(2009). Modelling plant species richness using functional
groups. Ecological Modelling, 220(7). 962-967.

63. Stirling, G.; Wilsey, B. (2001). Empirical relationships
between species richness, ~ evenness, and proportional
diversity. Am. Nat..158. 86-299.

64. Tilman, D.; Downing, J.A. (1994). Biodiversity and
stability in grasslands. Nature; 367. 363-365.

65. Tilman, D: (1996). Biodiversity: population versus
ecosystem stability. Ecology, 77. 350-363.

66." Tilman, D. (1988). Plant strategies and the dynamics and
structure of plant communities. Princeton University Press,
Princeton, New Jersey, USA.

67. Tilman, D.; Reich, P.B.; Knops, J.; Wedin, D.; Mielke,
T.; Lehman, C. (2001). Diversity and productivity in a long-
term grassland experiment. Science, 294. 843-845.

68. Viera, O.; Menéndez, M. (1981). Estudio geoldgico,
geomorfoldgico y de vegetacion de los Rios Nazareno, Iruya
e lzcuya en la provincia de Salta. Viera y Menéndez
Consultores, 51 pp. Salta, Argentina.

69. Waide, R.B.; Willig, M.R.; Steiner, C.F.; Mittelbach, G.;
Gough, L.; Dodson, S.1.; Juday. G.P.; Parmenter, R. (1999).
The relationship between productivity and species richness.
Annual Review of Ecology and Systematics, 30.257-300.

70. Wardle, D.A. (1997). Response to biodiversity and
ecosystem properties. Science, 278. 1867-1869.

71. Willig, M.R. (2000). Latitudinal gradients in diversity.
Pages 701-714 in S. Levin, editor. Encyclopedia of
Biodiversity. Volume 3. Academic Press, San Diego,
California, USA.

72. Wilsey, B.; Stirling, G. (2007). Species richness and
evenness respond in a different manner to propagule density
in developing prairie microcosm communities. Plant
Ecology, 190. 259-273.

73. Wilson, S.D.; Tilman, D. (2002). Quadratic variation in
old-field species richness along gradients of disturbance and
nitrogen. Ecology, 83(2). 492-504.

74. Wright, P.W.; Jones, C.G.; Boeken, B.; Shackak, M.
(2006). Predictability of ecosystem engineering effects on
species richness across environmental variability and spatial
scales, Journal of Ecology, 94.815-824.

75. Wright, J.P.; Flecker, A.S.; Jones, C.G. (2003). Local
VS. Landscape controls on plant species richness in Beaver
Meadows. Ecology, 84(12). 3162-3173.

JBES

139


www.sid.ir

M.H. Jouri et al. Vol.1, Issue2

Table 1. comparative status between two habitats

Habitats conditions Rangeland Rang(_al_and SOI3| Eroz;:lon
score condition M® /Km?2.yr
Shrubland 47.7 poor 111.2433
Grassland 40.48 poor 140.334

Table 2. T-test analysis in two habitats based of the soil erosion and habitats conditions
Levene's Test for

Equality of Variances t-test for Equality of Means
Sig. Mean std. Error 95% Confidence
F Sig t df (- Ditferen  Differenc Interval of the
' tailed) ce e Difference
Soil Erosion Lower Upper
Equal variances assumed 1.46 0.23 -3.8 58 0 -20.32 5.33 -30.9 -9.6
Equal variances not
assumed -3.08  56.96 0 -20.26 5.33 -30.93 -9.6
Rangeland Condition
Equal variances assumed 0 0.98 2.01 58 0.05 7.22 3.6 0.02 14.42
Equal variances not
assumed 201 57.85 0.05 7.22 3.6 0.02 14.42
Table 3. Correlation between Soil erosion and Rangeland condition
Soil erosion Predictors R® RZ® F© Sig.¢or )
Shrubland type  rangeland condition 87.1 75.8 87.84 0.000
Grassland type  rangeland condition 80.9 65.4 52.95 0.000

* and **: Dependent and independent variables
(a)Person coefficient, (b) Justification coefficient and (c) F-Fisher statistic

Table 4. correlations situation between dependent and independent variables

. Constant
Habitats B Sig. t Beta  Sig.
Shrubland 131.33 0.000 -4.35 -0.87 0.000
Grassland 67.27 0.000 -6.6 -0.80 0.000

Table 5. Correlation between Soil erosion and indices
Soil eresion Predictors R R? F Sig.¢orp
Shrubland Habitat Margalef and Shanon  79.4 63.3  23.07 0.000
Grassland Habitat Margalef and Shanon 90.2 81.3 58.83 0.000

Table 6. Justification of the soil erosion in habitats by indices features

Habitats Constant Margalf index’s feature Shannon index’s feature

B@ Sig. B Beta  Sig. B Beta Sig.
Shrubland 20395 0.000 -217.7 -0.41 0.006 -8353 -0.51 0.001
Grassland 109.35 0.000 -0.819 -0.18 0.457 12.21 0.99 0.000

(a) Line gradient

Table 7. Correlation between the soil erosion and vegetations traits

Soil erosion in habitats Predictors R R? F Sig.¢orp
Shrubland Shrub, annual forb and grass, perennial grass. 98.3 96.7 183.04 0.000
Grassland perennial grass, perennial forb, annual grass 99.4 98.8 72452 0.000
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Table 8. Justification of the soil erosion in habitats by vegetations traits

Shrubland Habitat’s features

Grassland Habitat’s features

B Beta Sig. B Beta Sig.
Constant 110.97 - 0.000 165.59 - 0.000
Shrub -0.003 -0.86 0.000 - - -
Annual forb -0.02 -0.27 0.000 - - -
Perennial forb 0.03 0.57 0.000 -0.51 -0.34 0.003
Annual grass 0.005 0.23 0.000 -0.29 -0.05 0.022
Perennial grass - - - -0.666 -0.66 0.003
Table 9. Correlation between the rangeland condition and indices
Egggﬁ:ggﬁ Predictors R R? F Sig-ror )
Shrubland Habitat Margalef and Shanon 97.5 95 255.83 0.000
Grassland Habitat Margalef and Shanon 85.0 72.3 73.4 0.000

Table 10. Justification of the rangeland condition in the habitats by indices
-, Constant Margalf index’s feature ~ Shannon index’s feature
Rangeland condition Sig. B Beta Sig. B Beta— Sig.
Shrubland habitat -392.4 0.000 -193.1 -1.06 0.000 470.7 0.86 0.000
Grassland habitat 52.25  0.000 587 0.96 0.000 -12.09 < -1.49 0.000

Table 11. Correlation between rangeland condition and vegetations factors

Rangeland conditions Predictors R R? F Sig.(for 7)
Shrubland Habitat shrub, annual forb 99.3 98.7 999.81 0.000
Grassland Habitat perennial grass 91.3 83.3 139.52 0.000

Table 12. Justification of rangeland condition in‘habitats by vegetations factors

Shrubland Habitat’s feature

Grassland Habitat’s feature

B Beta Sig. B Beta Sig.
Constant 48.32 0.000 21.89 0.000
Shrub -0.003 -0.76 0.000 -
Annual forb -0.004 -0.41 0.000 - - -

- 0.615 0.91 0.000

Perennial grass
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Fig. 1. Comparative condition of two habitats based upon the vegetation traits
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