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Assessing floristic composition, plant life forms, and species diversity
patterns across diverse forest-rangeland management regimes in
Bashgol, Qazvin
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Extended Abstract

Background and objectives: Managing forest-rangeland ecosystem management and afforestation are
crucial for shaping species composition, establishment, and ecosystem resilience, extending beyond mere
wood or biomass production. In arid and semi-arid regions, the combined effects of grazing, water scarcity,
and restoration interventions create synergistic impacts. This study investigated how these factors influence
understory cover, floristic composition, life forms, and diversity indices in afforestation stands and forest
habitats under various management regimes in Bashgol, Qazvin.

Materials and methods: The study was conducted in the forest-rangeland habitats of Bashgol, Qazvin
Province (Central Alborz). To minimize environmental heterogeneity, sites were selected at elevations
between 1480-1550 m a.s.l. and with slopes less than 10%. Five management regimes were evaluated:
afforestation, exclosure, pit-seeding, light grazing, and heavy grazing. For each regime, three 100-meter
transects were established, with a total of 75 plots surveyed (15 plots per regime). Along each transect, ten
1.5 m2 quadrats were demarcated, and five were randomly selected for detailed measurement. Within each
selected plot, cover percentage, floristic composition, and life forms were recorded. Shannon—Wiener,
Simpson, Margalef, Menhinick, evenness, and alpha and beta diversity indices were calculated. These
indices were then compared using analysis of variance (ANOVA) and Duncan's test.

Results: Floristic analysis revealed that perennial species constituted the dominant component of the
community, accounting for 77.63% of the total cover, while annual plants accounted for 22.37%. Among
the evaluated regimes, complete exclosure exhibited the highest canopy cover (73%). Despite having lower
overall vegetation cover, afforestation resulted in superior diversity metrics, achieving the highest
Shannon-Wiener (1.31) and Simpson (0.38) indices. Conversely, heavy grazing recorded the lowest values
for both indices (0.29 and 0.14, respectively), with these treatment differences being statistically significant.
Margalef richness was also significantly influenced by management, with exclosure, afforestation, and light
grazing maintaining higher richness, while heavy grazing showed the lowest. In contrast, Menhinick
richness peaked under light grazing. The highest alpha (o)-diversity was observed under light grazing
(2.56), whereas the lowest occurred under pit-seeding (0.63). Beta diversity reached its maximum in
afforestation (0.69) and its minimum in exclosure (0.35). ANOVA confirmed that the management regime
had a significant effect on both alpha and beta diversity.

Conclusion: The dominance of perennial species suggests ecological stability, while the presence of annual
plants indicates responsiveness to environmental stress. Exclosure, by eliminating grazing and trampling,
resulted in the highest vegetation cover. Afforestation, through the creation of microclimatic heterogeneity,
fostered the highest beta diversity. The superior richness and alpha diversity observed under light grazing,
coupled with their severe decline under heavy grazing, supports the Intermediate Disturbance Hypothesis.
No single management regime optimized all indices simultaneously; therefore, the specific objectives of
each site should guide the management approach. Heavy grazing leads to undesirable consequences, and a
combination of rotational exclosures, controlled light grazing, and low-impact afforestation is
recommended.
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Tablel- Computational formulas of vegetation diversity indices in the study area
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Table 2 - Floristic list of plant species in the study area under different management regimes

@) 45 oy < Job 9y P
No Species Family Life Cycle Life form
1 Astragalus gossypinus Fabaceae p Ch
2 Astragalus verus Fabaceae p Ch
3 Astragalus microcephalus Fabaceae p Ch
4 Glycyrrhiza glabra Fabaceae p Ch
5 Taeniatherum crinitum Poaceae A Th
6 Poa bulbosa Poaceae A He
7 Stipa barbata Poaceae p He
8 Helianthemum ledifolium Cistaceae A Th
9 Cirsium arvensis Asteraceae P He
10 Bromus tomentellus Poaceae p He
11 Bromus tectrorum Poaceae A Th
12 Boisseira squarrosa Poaceae A Th
13 Agropyron trichophorum Poaceae p He
14 Lolium persicum Poaceae p Th
15 Agropyron pestiniforme Poaceae P He
16 Ephedra procera Ephedraceae A Ch
17 Eryngium bilardieri Apiaceae P He
18 Acanthophyllum spinosum Caprifoliaceae P Ch
19 Acantholimon flexuosum Plumbaginaceae p Ch
20 Hypericum scarbum Hypericaceae p He
21 Noaea mucronata Hypericaceae p He
22 Verbascum thapsus Scorphulariaceae p He
23 Medicago sativa Fabaceae P He
24 Centaurea aucheri Asteraceae A Th
25 Ephorbia helioscola Ephorbiaceae P He
26 Scariola orientalis Asteraceae P Ch
27 Alopecurus arundinacea Poaceae p He
28 Sisymbrium orientale Brassicaceae p He
29 Salvia limbata Lamiaceae p He
30 Thymus kotschyanus Lamiaceae p Ch
31 Gundelia tournefortii Asteraceae A Ge
32 Cousinia assyriaca Asteraceae P He
33 Cirsium iranicum Asteraceae P He
34 Descurainia sophia Brassicaceae A Th
35 peganum harmala Zygophyllaceae p He
36 Artimisia aucheri Asteraceae p Ch
37 Alyssum liniaris Brassicaceae A Th
38 Teucrium polium Lamiaceae p He
39 Hultimia persica Rosaceae p Ch
40 Verbascum speciosum Scrophulariaceae p He
41 Anthemis aucheri Asteraceae A Th
42 Centaurea virgata Asteraceae p He
43 Ziziphora tenuior Lamiaceae p He
44 Stachys inflata Lamiaceae p He
45 Dianthus orientalis Caryophyllaceae p Ch
46 Silene gynodioica Caryophyllales p He
47 Cartamus tinctorius Asteraceae A Th
48 Achillea biebersteinii Asteraceae p He
49 Achillea micrantha Asteraceae A Th
50 Hypericum perforatum Hypericaceae p He
51 Bromus danthoniae Poaceae p He
52 Agropyron trichophorum Poaceae p Ch
53 Festuca ovina Poaceae P He
54 Rhamnus pallasii Rhamnaceae p Ch
55 Plantago major Plantaginaceae p He
56 Stachys lavandulifolia Lamiaceae p He
57 Onobrychys cornata Fabaceae p Ch
58 Salvia chloroleuca Lamiaceae p He
59 Prangos uloptera Apiaceae p He
60 Agropyron elongatum Poaceae p He
61 Phleum paniculatum Poaceae p He
62 Echinops adenocaulos Asteraceae p Ch
63 Papaver fugax Papaveraceae A Th
64 Lactuca orientalis Asteraceae A Th
65 Aegilops triuncialis Poaceae A Th
66 Hordeum violaceum Poaceae p He
67 Hordeum bulbosum Poaceae p Ge
68 Hordeum morinum Poaceae A Th
69 Fraxinus totandifolia Oleaceae p Fh
70 Cercis siliquastrum Caesalpinaceae p Fh
71 Ailanthus altissima Simaroubaceae p Fh
72 Elaeagnus angustifolia Elaeagnaceae p Fh
73 Pinus eldarica Pinaceae p Fh
74 Pinus mungo Pinaceae p Fh
75 Berberis integerrima Berberidaceae p Fh
76 Celtis caucasica Ulmaceae p Fh

He= Hemicryptophytes, Ph= Phanerophytes, Ch= Chamaephyts, Th=Therophytes ,Ge= Geophytes, P= Perennial plant, A=Annual plant.
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https://www.netplant.ir/ebotany/plant_list.php?q=%28pFamily~contains~Papaveraceae
https://en.wikipedia.org/wiki/Cercis_siliquastrum
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Table 3 - Comparison of mean soil surface characteristics and vegetation cover under different management regimes

S i 03y g Soww cod S P by
o ooe elaas? Litter Stones & Gravel Bare soil Cover vegetation
RSB s il sl + o Sle
Management regime ? Mean + SE T
ean +
_6)&"‘_5 13.34+10.29° 9.33+6.78° 20.00+18.42% 56.67+21.93"
Pit-seeding
& 13.53+8.25" 00.00+0.00° 13.47+9.54°¢ 73.00+£11.312
Exclosure
N 6‘)? 4.33+3.21° 19.67+15.17° 27.33+12.372 48.67+20.66°
Heavy Grazing
S sz 13,3449 57° 7.33+10.15b 19.33+12.80° 60.27420.70°
Light Grazing
8 S5 36.6+12.63% 7.40+4.24° 26.93+11.182 28.53+8.678°

Afforestation
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Table 4- Results of ANOVA for vegetation richness and evenness indices under different management regimes

Lf’""SJ P lebua';’u’ df =
Richness and evenness indices

S 4 084 005

Menhinick Richness Index

Sig.

“U,K)L‘ 7.37 0.01
Margalef Richness Index
shl 4 22.70 0.01

Pielou Evenness Index

aslllan 5,90 dilaie e sloess, 5o obl SB1eSS g AlE e 5 Sigie sl ali (11 Sikee aunlie =0 Jgoo
Table 5 - Comparison of mean Menhinick and Margalef richness indices and Pielou evenness index under
different management regimes in the study area

S gl a5l G bé psls sl SS1ES aLh
R e,y Menhinick richness index  Margalef richness index Pielou evenness index
Management regimes o lasbinl glaz £ Sbe
Mean + SE
i 1.06+0.09" 0.54+0.17" 0.97+0.012
Pit-seeding
S 1.04+0.06" 1.300.49° 0.720.31%
Exclosure
oS bz 1.04+0.11° 0.38+0.22¢ 0.9540.237
Heavy Grazing
S sl 1.23£0.07° 1.3940.16° 0.810.32°
Light Grazing
s J 1.020.10° 1.2240.15° 0.66+0.36°

Afforestation

Sslite (e slopy )0 (LS Giis g5 ANOVA (sesl 5l Jol> i -# Jgor
Table 6 - Results of ANOVA for vegetation diversity under different management regimes

25 sloonsts o i Sig
Diversity indices
s oA 4 18.71 0.01
Shannon-Wiener Index
Qo 4 18.00 0.01

Simpson Index
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Table 7- Comparison of mean diversity indices among management regimes in the study area.

P29 -opls g9 pLh Ogmmorm £ 955 (L
b e el Shannon-Wiener Index Simpson Index
y SR g.st 3) 3 lastinl gl - Sl
anagement regimes Mean + SE
bes 0.44+0.12b 0.28+0.07"
Pit-seeding
S 1.24+0.09° 0.62+0. 37°
Exclosure
O st? 0.29+0.16° 0.14+0.07°
Heavy Grazing
_~—§¢-~ 6'3 1.27+0.49° 0.63+0.522
Light Grazing
Lg)ls K> 1.31+0.822 0.68+0/262

Afforestation

Sglice (e sy 0 2L Giedg by s W g5 ANOVA (o5l 5l Jol> b= A Jgazr
Table 8 - Results of one-way ANOVA for plant alpha and beta diversity indices across different management
regimes

Lo g WT g9 glo ol
X) ‘&sﬂcf e df F Sig.
Alpha and beta diversity indice
Wess 4 2.00 0.01
Alpha Diversity
K &5 4 2.28 0.01

Beta Diversity

Table 9 - Mean comparison of vegetation alpha and beta diversity indices across different management
regimes in the study area

Wi g g5 L g9
PP b, Alpha diversity Beta diversity
Management regimes 3 laibiwl glas + .Sl
Mean + SE
s 0.630.12¢ 0.43+0.17¢
Pit-seeding
S 2.1040.24° 0.35+0.49¢
Exclosure
. E. l
O ST 1.55+0.98" 0.43+0.49°
Heavy Grazing
S <!
T eT 2.56:+0/32° 0.50+0.54"
Light Grazing
&5 US> 2.13+0.42 0.6040.7"

Afforestation
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