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Abstract

Background and objectives

Gandoman Wetland, located in Chaharmahal and Bakhtiari Province, is one of Iran's top ten
wetlands. It holds significant environmental importance due to its biodiversity, aesthetic value,
forage production, water and soil conservation, and birdwatching potential. However, in recent
decades, human activities—including land-use changes, overgrazing, off-season grazing, and
fires—along with climate change have altered key vegetation indices in the wetland. These
include plant canopy cover, density, biomass, diversity, and species richness. To evaluate the
economic value of its ecosystem services and ensure sustainable vegetation utilization, this study
aims to assess vegetation indices (percent canopy cover and aerial biomass) across different
habitats of Gandoman Wetland.

Materials and Methods

First, the vegetation types in Gandoman Wetland were classified, and the plant species present in
each vegetation type (habitat) were collected and identified. In each representative stand, three
100-meter transects were established. The distances between transects varied from 50 to 100
meters, depending on the size of the stand, vegetation distribution, and plant patch spacing. Along
each transect, 10 one-square-meter plots were placed at equal intervals, resulting in 30 plots per
stand. In each plot, the following parameters were measured:

* Vegetation characteristics: Percent canopy cover, plant density, and aerial biomass

» Environmental factors: Percentage of stones and gravel, litter, and bare soil

Biomass was estimated using the double-sampling method, applying the relationship between

License(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in

Copyright: © 2024 by the authors. This is an open access, peer-reviewed article published by Research Institute of
Forests and Rangelands (http://ijrdr.areeo.ac.ir/) and distributed under the terms of the Creative Commons Attribution
BY any medium, provided the original author and source are credited.


mailto:elhamfakhimi@gmail.com

Iranian Journal of Range and Desert Research, VVol. 31 No. (4) 396

canopy cover percentage and aerial biomass.

Results

The study identified five plant types in Gandoman Wetland. The Phragmites australis-Carex
riparia plant type occupied the largest area, covering 52.90 hectares. The average canopy cover
across habitats was 76.02%, and the mean aerial biomass was 1695.52 grams per square meter.
The highest biomass (3198.5 grams per square meter) was recorded for the Phragmites australis-
Carex riparia plant type, while the lowest biomass (511.4 grams per square meter) was found in
the Potentilla anserina-Carex riparia-Cynodon dactylon plant type. Among individual plant
species, Phragmites australis (common reed) had the highest aerial biomass, reaching 2986.7
grams per square meter.

Conclusion

Given the significant aerial biomass production in the wetland's plant types, it is crucial to
optimize the utilization of productive plant cover while maintaining ecological balance. The
wetland should be zoned accordingly, with full protection for areas containing endangered plant
species. In regions with high vegetation density and fire sensitivity, selective and rotational
harvesting methods should be implemented with environmental considerations to create
firebreaks and prevent degradation.

Keywords: Aerial biomass, Chaharmahal and Bakhtiari Province, wetland habitats.
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Table 1- Plant types of Gandaman wetland

Plant types Area (ha) Area (%0)
Cladium mariscus-Cyperus longus 525.86 49.58
Juncus inflexsus-Cynodon dactylon-Ononis spinosa 317.98 29.98
Potentilla anserina-Carex riparia-Cynodon dactylon 130.45 12.30
Phragmites australis-Carex riparia 52.90 4,99
Persicaria amphibia 33.37 3.15
Total 1060.56 100
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Table 2: Values of plant indicators in plant type of Cladium mariscus-Cyperus longus

Plant species Canopy cover(%b) Aerial biomass (gr/m?)
Cladium mariscus 315 981.6
Cyperus longus 19.2 450.3
Scirpoides holoschoenus 6.6 140.1
Cynodon dactylon 5.1 83.8
Carex riparia Curtis 4.0 32.6
Potentilla anserina 3.65 321
Juncus inflexus 3.27 30.2
Juncus articulatus 2.3 12
Cirsium rhizocephalum 2.25 8.8
Calamagrostis pseudophragmites 11 7.2
Scutellaria galericulata 0.6 5.7
Lycopus europaeus 0.53 5.2
Taraxacum syriacum 0.51 4.5
Ononis spinosa 0.48 3.4
Phragmites australis 0.45 3.1
Trifolium repens 0.4 2.8
Agrostis tenuis 0.35 2.4
Cirsium arvense 0.32 21
Mentha longifolia 0.30 2
Eleocharis mitracarpa 0.24 1.9
Eleocharis uniglumis 0.2 12
Cichorium intybus 0.16 0.92
Carex stenophylla 0.10 0.5
Hordeum brevisubulatum 0.07 0.3

Total 83.56 1814.82
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Table 3- Values of plant indicators in plant type of inflexsus-Cynodon dactylon-Ononis spinose

Plant species

Canopy cover (%)

Aerial biomass (gr/m?)

Juncus inflexus 22 964.7
Cynodon dactylon 12.85 201.7
Ononis spinosa 8.8 79.3
Scirpoides holoschoenus 6.5 76.8
Carex riparia 6.1 435
Trifolium repens 5.6 31.8
Cyperus longus 1.92 26.5
Cirsium arvense 1.85 21.3
Taraxacum syriacum 0.9 18.4
Cirsium rhizocephalum 0.86 17.2
Cichorium intybus 0.85 155
Polygonum arenastorum 0.49 124
Crypsis alopecuroides 0.47 11.6
Cladium mariscus 0.45 9.4
Bolboschoenus glaucus 0.26 5.2
Potentilla anserina 0.35 4.2
Lotus corniculatus 0.3 2.3
Centaurea iberica 0.22 2.6
Lepidium draba 0.2 1.2
Heteranthelium piliferum 0.15 0.5
Carex stenophylla 0.05 0.4
Total 81.2 1547.51
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Table 4- Values of plant indicators in plant type of Potentilla anserina-Carex riparia-Cynodon dactylon

Plant species Canopy cover (%) Aerial biomass (gr/m?)
Potentilla anserina 23.3 815
Carex riparia 13.25 69.9
Cynodon dactylon 10.75 120.2
Trifolium repens 55 16.5
Taraxacum syriacum 3.8 125
Scirpoides holoschoenus 14 31.8
Polygonum arenastorum 0.91 323
Juncus inflexus 0.9 248
Carex stenophylla 0.8 325
Phragmites australis 0.8 61.5
Cladium mariscus 0.56 16.7
Cirsium rhizocephalum 0.36 8.6
Cichorium intybus 0.35 15
Heteranthelium piliferum 0.25 0.9
Lepidium draba 0.08 0.2
Total 65.6 511.4
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Table 3- Values of plant indicators in plant type of Juncus inflexus-Cynodon dactylon-Ononis spinosa

Plant species Canopy cover (%) Aerial biomass (gr/m?)

Phragmites australis 58.4 2986.7

Carex riparia 17.80 134.3

Cirsium rhizocephalum 2.75 154

Cyperus longus 0.7 9.5

Calamagrostis pseudophragmites 0.68 21.6

Myriophyllum spicatum 0.65 -

Eleocharis mitracarpa 0.45 8.9

Eleocharis uniglumis 0.41 10.3

Persicaria amphibia 0.4 11.8

Total 82.12 3198.5
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Table 6- Values of plant indicators in plant type of Persicaria amphibia

Plant species

Canopy cover (%)

Aerial biomass (gr/m?)

Persicaria amphibia 48.9 1274.1
Juncus articulatus 5.2 68.7
Crypsis alopecuroides 4.6 8.6
Stuckenia pectinata 3.5 311
Myriophyllum spicatum 2

Batrachium trichophyllum 0.9 10.7
Plantago lanceolata 0.7

Ceratophyllum demersum 0.66 3.6
Carex riparia 0.6 6.5
Potamogeton lucens 0.5 2.1
Total 67.66 1405.4
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