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Proper grazing management by consideration of Bromus tomentellus phenological stages
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Abstract

The recognition of different phenological stages of valuable rangeland species is highly important
for grazing planning. It also assists managers to adjust the grazing period in accordance with the time
of phenological stages of the species with high palatability and nutritive value and also detect the
appropriate time for seed collection. Phenological stage of Bromus tomentellus were studied at 12
different vegetative regions within different sites during 2007-2010. The site characteristics of each
location were recorded and 10 B. tomentellus plants were selected to study the phonological changes.
The growth, flowering, seed maturity, and drying stages of the species were recorded every other week
and once a week in growing and reproductive stages, respectively. Ombrothermic curves of the studied
areas were drawn using the meteorological data of the nearest synoptic station and were used to
compare with different phenological stage of B. tomentellus. According to the results, in some years
(2008, 2009 and 2010), especially in dry and warm weather condition in 2008, phenological stages of
the species started and finished 1 to 3 weeks earlier than the wet years. In a relatively wet year (2007)
the growth period and fall regrowth of the species was longer than normal years. The results indicated
that vegetative growth in good rainfall condition differed from late March to early April and
consequently flowering, seed maturity and drying stages were delayed with increasing altitude. Also,
the species in sites with similar altitude had the same phonological periods. These results can be used
by range mangers to adjust the grazing program and identify the appropriate time of seed collections
for restoration projects.

Key words: Phenology, Bromus tomentellus, Climate, Grazing management
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* I Astrodacus orientalis Apiaceae \
* I Ferula gumosa Apiaceae Y
* m Ferula ovina Apiaceae Y
I Ferula persica Apiaceae f

I Heracleum persicum Apiaceae o

m Zosimia absinthifolia Apiaceae 4

* v Diplotaenia cachrydifolia Apiaceae v
I Achillea talagonicum Asteraceae A

m Artemisia vulgaris Asteraceae 4

* I Centaurea virgata Asteraceae \E
* I Cichorium intybus Asteraceae "
* m Cousinia assyriaca Asteraceae Y
* I Crisium arvense Asteraceae VY
* 111 Echinops ritrodes Asteraceae V¥
* 1 Taraxacum syriacum Asteraceae A
* III Tragopogon caricifolius Asteraceae \#
1II Tragopogon pterocarpus Asteraceae Y
111 Tragopogon repens Asteraceae YA

* I Berberis integerrima Berberidaceae 4
* I Anchusa italica Boraginaceae Y-
* I Lappula microcarpa Boraginaceae Y
v Acanthophyllum bracteatum Caryophylaceae Yy
v Acanthophyllum crassifolium Caryophylaceae Yy
I Vaccria liniflora Caryophylaceae ARt
* v Capsella bursa-pastoris Cruciferae Yo
* m Crambe orientalis Cruciferae Y#
* I Descurainia Sophia Cruciferae Yv
* I Sisymbrium irio Cruciferae YA
I Astragalus aegobromus Fabaceae Y4

* I Astragalus gossypinus Fabaceae Y.
* I Glycyrrhiza glabra Fabaceae ™
* m Lathyrus sativus Fabaceae Yy
* I Lotus corniculatus Fabaceae vy
* I Melilotus officinalis Fabaceae v
* I Onobrychis talagonica Fabaceae Yo
* I Onobrychis gaubae Fabaceae \td
* I Onobrychis sativa Fabaceae vV
* I Ononis spinosa Fabaceae YA
I Coronilla varia Fabaceae Y4

* II Trifolium repens Fabaceae f-
* I Trifolium pratens Fabaceae A
* I Hypericum armenum Hypericaceae fY
* I Hypericum scabrum Hypericaceae f¥
* I Juglans regia Juglandaceae ff
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m Ajuga chamaecistus Labiatae fo

I Marrubium vulgare Labiatae \i2

* I Mentha longifolia Labiatae fv
* I Nepeta racemosa Labiatae fA
* I Phlomis olivieri Labiatae 4
* 11 Phlomis punges Labiatae o
* m Salvia limbata Labiatae o)
* I1I Salvia verticillata Labiatae oy
* I Stachys inflate Labiatae oY
I Stachys lavandulifolia Labiatae of

11 Teucrium orientale Labiatae 00

I Teucrium polium Labiatae oF

I Thymus fallax Labiatae oy

I Thymus kotschyanus Labiatae oA

111 Ziziphora clinopoides Labiatae )

* I Ziziphora tenure Labiatae e
v Tulpia schrenki Liliaceae 7

* I Lamium album Liliaceae #Y
* I Malva sylvestris Malvaceae Y
* I Plantago lagopus Plantaginaceae 7
* I Plantago lanceolata Plantaginaceae 70
* v Acantholimon erinaceum Plumbaginaceae 24
* v Acantholimon aspadanum Plumbaginaceae #Y
* v Acantholimon sorchense Plumbaginaceae #A
* I Setaria italica Poaceae #4
* v Dactylis glomerata Poaceae 2
* 1 Rumex scutatus Polygonaceae VA
* I Rannunculus arvensis Ranunculaceae \Al
* I Reseda luteola Resedaceae vy
* I Amygdalus eburnean Rosaceae \At
* I Amygdalus lycioides Rosaceae Vo
* II Crataegus monogyna Rosaceae \id
* I Crataegus elbursensis Rosaceae \A
* II Crataegus persica Rosaceae YA
I Asperula glomerata Rubiaceae v

* I Salix aegyptiaca Salicaceae A
* I Verbascum speciosum Scrophulariaceae A




Y

G5 Slp @y (Kl o anl Jollygiws coilB L)

i 5 55139455 095 Job 55 Lod bwgio 3 o3l 3l aliold (T gobivo abold ( BALS oS 5w ys G jlro 4y (25 jhial ¥ oo
axllo 590 dilin (ALS S jo (Sl

sl
) ~ o i alols . Sy oy
9y el g 65105905 (Sl alb | (g,loy9485 | Egeme | lawgie &b alold _ o
3 . 9 gl plals’ P o ol
9 0uisS dguxo ik Ol Lol Lo <l _
ool> 1500,5
bl
Joadlygiws
Agopyron tauri-
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uloptera
Astragalus spp-
Acantholimon
Y\/f 4 VoI .
§3 83 ! aspadanum- Onobrychis
cornuta
Astragalus gossypinus-
S2 S3 Y- v f ¥ Y Vel Thymus kotschyanus-
Echinops polygamus
2 $3 YYD ™ v ave Astragalus gossypinus-
Agopyron tauri
Goelbia alopecuriodes-
S3 S2 Y4 f \ \ A Agopyron trichophorum
- Gundelia tournefortti
$3 S “ ™ v A - Astragalus gossypinus —
Ferula ovina
s 0 -~ . v . A Gundellatournefo_rttl -
Agopyron tauri
3 9 IVe \ N ¢ AVD Artemisia auchel_'l—
Astragalus gossypinus
Astragalus gossypinus-
S3 S2 \al ¥ q o VY Stipa barbata--Thymus
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S3 2 ¥ovo ¥ A v VYO Agopyron tauri-
Eringium bungei
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@ 9 v \ 3 y s Centaurea virgata-
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33 S3 Vvas \c P s 5 Ferula ovina- Prangus
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$3 33 " \ A v Astragalus spp- Lotus
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52 83 Agopyron trichophorum
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Assessing rangeland suitability guidelines for apiculture (Case study: Middle Taleghan)
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Abstract

Evaluating the rangeland ecological capabilities are necessary for sustainable utilization of range
resources. The appropriateness of middle Taleghan rangelands for apiculture was evaluated by
considering the plants composition with high nectar and pollen values (20 scores), distance from water
resources (10 scores), distance from road (10 scores) and temperature (10 score). A random-systematic
method was used to collect the data. Four 200 meters transects were established in each vegetation
type and percentage cover of plants with high value for apiculture were measured using 40 plots (with
size of 1 square meter each). The appropriateness of vegetation types for bee industry was mapped
using the guidelines in suggested manual and FAO approach (1991). The agreements of these two
maps were then calculated by ILWIS software. Low percentage cover of plants species attractive to
bees and low road accessibility were the two most important limiting factors for rangeland suitability
for apiculture in the study area. Appropriate watering point distribution in the rangeland and suitable
temperature range were also identified as important factor to increase range suitability for apiculture.
According to the results, 10577/75 hectares (41/35%) of the studied area were classified as moderately
suitable (S,) and 15001/15 hectares (58/65%) had poor suitability (Ss). Sixteen thousands hectares
(>64 %) of the rangelands for apiculture were classified by the two methods similarly.

Key words: Range suitability, Apiculture, Instruction, Middle Taleghan.
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Measuring spatio-temporal changes in salt concentration within the plant parts and
understory soil of Salsola arbusculiformis Drob.
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Abstract

This research aimed to evaluate the spatio-temporal trends in salt concentrations within the plant
parts and understory soil of Salsola arubusculiformis, a rangeland shrub, in Garmeh Northeast Iran.
Soil samples from surface and deep layers were taken from understory and its nearby open areas, at
early vegetative, flowering and end of seed ripening stages of S. arbusculiformis. Leaf samples were
collected at the three stages, but stem and root samples were only collected at the end of growing
season. Comparison of soil parameters between understory and open areas was conducted by the
paired-t test. However, the effects of time on salt concentration within the soil or plant parts were
compared using ANOVA, by SPSS 16 software. According to the results, soil pH was higher under
canopy (8.92) than the adjacent open area. Moreover, Na (1121 mg/lit), EC (5.56 ds/m) and SAR
(29.7) were higher under the canopy, with similar concentration being found for Mg. Amount of
sodium concentration in leaves (1266 mg/kg) was 17 times higher than those that of roots and stems,
further potassium was 2.5 and 2 times higher in leaves than roots (1820 mg/kg) and stems. Amount of
potassium in leaves were 7 times higher than that of stems (1424 mg/kg) and 4 times larger than roots.
Amount of Na increased, that of K reduced and Mg did not change during the growth season. In
conclusions, S. arbusculiformis can take up salts from deep soil layers and accumulate them within its
leaves. The salts are then returned to the soil, via leaf shedding, and change surface soil towards the
sodic conditions; hence these can subsequently reduce plant diversity and establishment of new
seedlings under the canopy of S. arbusculiformis.

Key words: Salsola arbusculiformis, Salt concentration; Sodium, Halophytes, Rangelands, Northern
Khorasan.
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Effects of soil characteristics on available soil moisture and Bromus tomentellus forage
production (Case study: Hasanjun basin in Taleghan region)

S. Bagheri®, M. Jafari®", A. Tavili®, H.R. Abbasi* & A. Moeini®

Received: 20 June 2012, Accepted: 05 May 2013

Abstract

Available soil moisture has great influence on rangeland production and it highly depends on the
types of soil texture. This study aimed to evaluate the effects of soil texture on Bromus tomentellus
yield. The relationships between some soil properties with soil texture were also studied.
Geomorphology methods and GIS techniques were used to provide land unit maps in scale of 1:25000.
In each unit, the amounts of pH, EC, N, P, K, OC, %CaCo3 and soil texture of soil samples were
measured. The B. tomentellus yield was also measured in all unites. Vegetation cover of the species
were then studied in 15 plots (1m?) along two 150 meters transects. Analysis of variance and Duncan
test were used to compare the water availability in different soil textures. According to the results, soil
water capacity in “clay” and “loamy sand soils” were 0.2 % and 0.1% respectively. It indicated that
clay soils are able to store higher water contents. Electrical conductivity, pH, and organic carbons of
soil samples in different texture types did not vary significantly but other studied soil properties were
different. The land units dominated by “loam” and “loamy sand” soil texture had highest (18/63
kg/hec ) and lowest (3/71 kg/hec) B. tomentellus yields.

Key words: Soil texture, Water availability, Field capacity, Permanent wilting point, Bromus
tomentellus.
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Evaluating the effects of slopes and some management practices on carbon sequestration
and soil cations (Case study: Kalpush plan, North Khorasan)

I. Jafari footami ", H. Niknahad gharmakher?, M. Akbarlo?, A. Bahrehmand®
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Abstract

The effects of slope changes and some management practices on carbon sequestration and soil
cations were studied in the kalpush plan - North Khorasan province. The soil samples were collected
in the restored area and control sites using systematic- random method. Soil samples with five
replications in each site were then collected from 0-15 centimeters of soil surface with five slope
position (summit, shoulder, back, foot and toe slopes). In all slope positions, soil samples were taken
from understory of Atriplex in contour furrows and its nearby open areas (50 soil samples from the
area under management practices and 25 soil samples from control sites).. Some soil characteristics
including bulk density, organic carbon, nitrogen, porosity, sequestrated carbon, Na, Ca, Mg, K, and
CEC of collected samples were then measured. Analysis of variance and LSD test were used to
analyze the data. According to the results, nitrogen content, organic carbon and sequestrated carbon in
control sites and summit position were 0/74%, 5.28% and 56.13 ton c/ha respectively and had
significantly higher than other sites. Also the amounts of cations under plant species were significantly
more than between plants and control sites.

Key words: Improvement practice, Slope changes, Soil degradation, Atriplex planting.
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Impact of land use changes from rangeland to rain-fed land on soil organic matter and
nitrogen in Kermanshah and Kordestan provinces (Case study: Lille, Ravansar and
Razavr watersheds)
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Abstract

This study aimed to determine the effects of land use changes from rangeland to rain-fed land on
some qualitative soil factors such as nitrogen and particulate organic matter in Kermanshah (Lileh and
Ravansar watersheds) and Kordestan (Razavar, Kalucheh and Morvarid watersheds) provinces. A
completely random design method was used to collect soil samples from each land use and watershed.
The data was then analyzed using un-paired t-test. The results showed that land use changes from
rangeland to rain-fed land had significant impact on qualitative soil factors. The kind and severity of
the changes varied due to the kind of planted species in agricultural land. Land use change from
Astragalus microcephalus to Cicer arietinum in Lileh, total organic matter, total nitrogen content,
particulate organic matter-C (POM_C) and —N were significantly decreased 32%, 55%, 48% and 24%,
respectively. Land use changes from Astragalus acanthus to Triticum sativum in Ravansar had no
significant changes on POM-C and TOM, but decreased TN and POM-N 10% and 4%, respectively.
In Kalucheh and Morvarid watersheds, POM-N was decreased 69% and 40% as a result of land use
changes, respectively (P<0.01). In overall, the results showed that the negative impacts of land use
changes in natural communities could be minimized by planting appropriate agricultural plants.

Key words: Dry farming, Land use change, Particulate organic matter, Rangeland, Vegetation.
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Comparing the species diversity, richness and evenness in rangelands sites with various
forage capacities, Case study: Semirom semi-arid rangelands
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Abstract

Livestock grazing has great influence on rangeland composition structure, which can also change
the vegetation diversity. This study has been conducted to compare the diversity, richness and
evenness of plant species in the three rangeland sites with various forage capacities in the Chalghafa
semi-arid rangelands of Semirom. Three range sites with low (AUM=2/5), moderate (AUM=5) and
high (AUM=8) grazing capacities were selected and cover percentage and number of plant individuals
per species were recorded in 120 one square meters plots along 6 transects using a systematic random
sampling method. Margalef & Menhinck richness indices, Simpson & Shannon diversity indices and
Smith and Wilson evenness indices were calculated in all sites. The data were analyzed and the
diversity indices were compared between the sites using Tukey test in SPSS software. According to
the results, the richness indices in sites with various forage capacities (AUM=2.5, 5 & 8) were
significantly different (p<0.05). The Shannon diversity indices also varied significantly (p<0.05)
between the sites with different forage capacities but the differences of Simpson index between the
sites were not significant. The Camargo, Smith and Wilson evenness indices varied between the sites
significantly (p<0.01) and the highest and lowest values of evenness indices were observed in sites
with AUM=5 and 2.5 respectively.

Key words: Species diversity, Species richness, Species evenness, Forage capacity, Semirom semi-
arid rangeland.
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Effect of grazing on plant community composition along the gradient of the
precipitation in steppe and semi-steppe rangelands

Z. Mansoorit, P. Tahmasebi?*, M. Saeedfar® & H.A. Shirmardi*

Received: 05 September 2012, Accepted: 21 May 2013

Abstract

This study inspected the effects of grazing on the plant community composition along a gradient of
rainfall (250-1423mm) in arid and semi-arid rangelands of Isfahan and Chaharmahal & Bakhtiyari
province; in response to the question whether grazing creates more changes in plant community
composition in rangelands with either low or more rainfall. Data on vegetation cover of 41 regions
were gathered from previous studies and classified into light and heavy grazing intensity. Detrended
Coerspondnace Analyze (DCA) was used to investigate changes in plant community composition. In
order to test the interactive effect of grazing and rainfall, the scores on the Axisl DCA introduced in
General linear model as the response variable along with grazing, rainfall and their interaction as the
fixed variables. The results of DCA showed that grazing by large domestic animals was the main
responsible for the changes in plant community composition. Furthermore, the result of GLM revealed
that grazing had the significant effect on plant community composition (p<0/05) and there was no the
interaction effect of grazing & rainfall (p>0/05). The results confirmed that the hypothesis that
claimed grazing by large herbivores creates more changes in plant community composition in the
rangelands with lower amount of rainfall might be rejected and the same changes might be occurred in
both the rangelands with low and high amount of rainfall.

Key words: Plant community composition, gradient of rainfall, arid and semi-arid rangeland,
Detrended Coerspondnace Analyze (DCA).
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