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Abstract

Livestock grazing and drought are considered as the most important factors affecting
vegetation structure and dynamics. Biotic and abiotic factors can be marked in the plant
traits along the environmental and disturbance gradients. Plant Functional Types (PFTs)
are recently used in community and ecosystem ecology to address the responses of plants
to changes in the environmental and disturbance factors. The propose of this study was
identification, classification, analysis of some groups and plant traits that can be used as an
ecological indicator to determine the intensity of grazing. Life forms and chorology of
plant species were determined. PFTs were surveyed along grazing gradient. Certain
morphological, phenological and reproductive traits of 113 species were analysed along a
grazing gradient in Baharkish rangeland of Quchan, Khorassan province. Three different
sites were selected along a spatial gradient of grazing intensity done by goat and sheep and
20 quadrats were established in each one. Species composition and coverage of each
species were recorded. Changes in PFTs in response to grazing were measured. A matrix
of 113 x 20 species-traits was prepared for a hierarchical cluster analysis. Discriminant
Function Analysis was performed to determine the correlation of traits with grazing. The
results indicated that coverage of phanerophytes, chamaephytes, perennial graminoids,
shrubs, semishrubs, semierect plants, cushion forms, plant height, canopy size, leaf area
and leaf:stem ratio was decreased along the grazing gradient. On the other hand, cover
percentage of geophytes, therophytes, perennial forbs, prostrate and rosette plants, species
with vegetative reproduction, low palatability species to herbivores, plants with tap root
system, dense hair, seed dispersal by animals was increased. Moreover, other traits were
significantly changed along the grazing gradiant. Five PFTs were distinguished. PFT1
includes hemicryptophyte perennial grasses with fibrous root system and high palatability.
PFT2 mainly consists of hemicryptophyte perennial forbs with tap root system, low to
moderate palatability. Some members of this group have unpleasant and even toxic
functional ingredients and essential oils. PFT3 mainly consists of chamaephytes and
phanerophytes, with prostrate canopy structure, shrab and semishrab growing form, which
all are spininess and non-palatable. PFT4 mainly consists of geophytes and perennial forbs
with vegetative growth and medium palatability. PFT5 includes short lived opportunistic
therophytes with low canopy size and height, small seed size and tap root system.
Overgrazing site was suitable for growing plants in PFT4 and PFTS. While low grazing
site was more appropriate for growth of woody plants and palatable grasses. Therefore,
PFT1 and PFT3 had more coverage. Discriminant Function Analysis showed that
important traits of this classification were life cycle, reserve structure, spininess and root
system type, respectively, the results also revealed that plant traits can be changed across
the grazing intensity gradient. Grazing had more effects on morphological triats than
reproductive traits. The traits that show the highest response along the grazing gradient are
recommended as indicators of grazing intensity in the semiarid ranglands.

Keywords: PFTs, grazing, plant traits, Baharkish of Quchan, Khorassan
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