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Effects of phenological stages on forage quality in nine range species in Alborz rangelands
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Introduction Phenological stages are the most important factor determining forage quality for grazing livestock .

Material and methods Nine Range species : Achillea millefolium , Centaurea wvirgata , Coronilla wvaria, Agropyron
intermedium , Bromus tomentellus , Dactylis glomerata , Artemisia aucheri , Scariola orientalis and Thymus kotschyanus were
cut at three phenological stages (vegetative , flowering and seed ripening) in Alborz rangelands , Taleghan , Iran in 2007 . For
each species 15 plants were cut , dried and ground with 1 mm screen mill . Five quality traits (DMD , WSC , ADF , CP and Total
Ash) were estimated using wet chemistry and near infrared spectroscopy (NIR) . Details of the methodology and calibrations of
NIR are given by Jafari et al . (2003) . Collected samples were analyzed using a factorial experiment for species , phenological
stages , and interaction effects between species and phenological stages . All statistical analyses were conducted by MINITAB

15 .

Results and discussions Results showed the significant effects for species , phenological stages and species X phenological stage
interactions for all quality parameters . Percent CP , DMD , and total ash were highest when the plants were in vegetative stage
and tended to drop sharply with advancing maturity (Figure 1 and 2) . Average values of CP and DMD were 11 9 to 4 4 and
53 4 to 39 .1 at vegetative and seed ripening stages , respectively . In contrast , percent ADF and WSC were increased by
advancing maturity from 10 .8 to 13 .6 and 44 .1 to 60 .9 at vegetative and seed ripening stage , respectively . The effects of
species were significant for all quality traits (Table 1) . Percentage CP was higher for Coronilla varia (14 9%) than for other
species . Thymus kotschyanus the highest values for both DMD and WSC (Table 1) . Species X phenological interaction effects
were significant for all of quality traits . Coronilla varia always had higher values for CP than other species in all phenological
stages . The decline of CP in Dactylis glomerata was less as compared to other species with advancing maturity from vegetative
to flowering stage . However , its CP% declined sharply advancing to the ripening stage ([Figure 1) . Achillea mille folium ,
Dactylis glomerata , Artemisia aucheri , Scariola orientalis had the highest values for DMD at the vegetative stage and then
declined sharply as the plants advanced to the milky stage . However , their values were consistently high for 2 other
phenological stages (Figure 2) . For Centaurea virgata , the decline of DMD was less as compared to other species with
advancing maturity . This species had higher values of DMD in ripening stages .
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Figure 1 The ef fects of phenological Figure 2 The effects of phenological stages on
stages on CP% in species . DMD % in species .
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