Research Article

Iranian Journal of Range and Desert Research DOI: 10.22092/ijrdr.2025.132719
Vol. 31, No. 4, Page 408- 421 (2024)

The effect of different clipping intensities on vigor and survival of the range species
Ferula haussknechtii H.Wolff ex Rech.f. in Saral region of Kurdistan, Iran

K. Saedi

Assistant professor, Forests and Rangelands Research Department, Kurdistan Agricultural and Natural Resources Research and
Education Center, AREEO, Sanandaj, Iran. E-mail: k.saedi@areeo.ac.ir

Received:02/01/2024 Accepted: 12/10/2024

Abstract
Background and Objectives
Generating fundamental knowledge about rangeland ecosystems is essential for effective
management practices. This study is one of the first attempts to assess the vulnerability or
resilience of key species in response to grazing in the Saral rangelands of Kurdistan Province,
Iran.
Methodology
To evaluate the effect of clipping on the important rangeland species Ferula haussknechtii, a half-
hectare area was enclosed in Saman Zardavan Saral from the beginning of the 2007 growing
season until the end of 2012. In this experiment, 40 plants were randomly selected and divided
into four treatment groups, with clipping intensities of 0% (control), 20-40%, 40-60%, and 60—
80%. To accurately measure clipping intensity, total biomass production, and post-dormancy
residual biomass were recorded. The grazing season in the traditional livestock grazing system,
known as "Shagaldari," lasts approximately 3—4 months. Clipping was performed monthly during
the three-month grazing period (April, May, and June). Clipped plant materials were dried to
determine precise clipping intensity and residual biomass at the end of the growth season. Over
four years, plant characteristics such as structure, vigor, mortality, height, and production were
measured or visually estimated. In the fifth year (2011), these characteristics were reassessed
without applying further clipping treatments to monitor the residual effects. Data analysis was
conducted using a split-plot statistical design over time, and the Duncan multiple range test was
used for mean comparisons.
Results
The mean density of F. haussknechtii in the exclosure area was 0.41 plants per m?, and in certain
patches, it was the dominant or primary species within the vegetation composition. The results
showed that only one treated plant died, and none of the clipping treatments led to mortality or
reduced vigor. Plants subjected to different clipping intensities produced similar annual yields
and had comparable final heights (P > 0.01). The interaction between treatment and year was
significant for annual aboveground yield (P < 0.001) but not for final height (P > 0.05).
Conclusion
The high density of F. haussknechtii in the rangeland, despite its high palatability, indicates the
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species' resilience to livestock grazing. Supporting this observation, clipping up to 70% of annual
aerial growth did not harm the plant. However, the results demonstrated that incorporating rest
years into the grazing system is essential for seed production. Implementing a rest-grazing system
is an unavoidable necessity for sustainable management. This species plays a crucial role in
indigenous rangeland management knowledge, particularly within the traditional "Shagaldari"
grazing system. Furthermore, given its high palatability for native sheep, the species' abundant
presence signifies a healthy rangeland and a plant community approaching its climax stage.
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Table 1- Monthly precipitation statistics (mm) in the study area in 2006-2007 to 2009-2010

Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Total
2007-2008 26,5 1355 235 52.5 57 475 212 107 39 0 31 45 736
2008-2009 0 14 53.5 39.5 89 60.5 18 175 0 0 0 0 292
2009-2010 0 96 35 28 33 735 1165 52 38 5 0 16 493
2010-2011 0 83.5 31 16 64 935 1095 176 0 0 0 0 573.5

10 yr mean 10.8 716 47.6 49.7 51.9 63.8 83.7 67 11.8 3.2 4.6 2.1 467.6
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Table 2- Monthly temperature statistics (Celsius) in the studied area in 2006-2007 to 2009-2010
Year Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep  Mean
2007-2008  13.22 4.7 2.54 -8.4 -1.8 1.4 4.6 111 18.1 229 231 19.3 9.2
2008-2009 134 6.6 -0.1 -8.3 -5.9 2.3 9.3 123 174 224 243 194 9.4
2009-2010 13.2 5 -0.2 -4.0 -0.2 2 4 10.1 16.7 21.8 22.3 18 9.1
2010-2011 111 6.2 0.1 2.1 -0.3 6.1 7.4 11.2 18.2 221 23 20.3 10.6
10yrmean 1273 563 059  -4.6 -2.0 2.9 6.3 112 176 223 231 192 9.6

019355 (B8 Olelw 0350 5l gewd (ol w510 gt Gl g8 o BTl S35 E Colu psdl 5 Cordse ) e
Figure 1- Location and picture of the exclosure site: Northwest of Sanandaj city, Saral rangelands, part of the
area of Zardawan ranch
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Table 3- The average clipped aboveground yield, vigor and mortality in different treatments of F. hussknekhtii
in Saral rangeland in 2007-2011

Nominal Clipped annual

Total above-

Actual

- . . L Vigor Mortality
Year clipping above-ground yield ground yield clipping (1-10) %)
treatment (%) (ar) (an) treatment (%) ’
0 —1 —1 ! 10 0
20-40 78.4 245 32 10 0
2007
40-60 90.6 181 51 10 0
60-80 117.3 147 80 10 0
0 _ 1 _ 1 _ 1 6 0
20-40 20 57 35 6 0
2008
40-60 25 49 51 6 0
60-80 29 45 64 6 0
0 1 _1 1 9 0
20-40 495 166.6 30 9 0
2009
40-60 61.6 128.2 48 9 0
60-80 126.0 175.6 72 9 0
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Nominal Clipped annual Total above- Actual . .
- . . L Vigor Mortality
Year clipping above-ground yield ground yield clipping (1-10) %)
- 0
treatment (%) (gn) (gn) treatment (%)
0 —1 —1 ! 8 0
20-40 17.9 5434 33 8 0
2010
40-60 238 44.0 54 8 1
60-80 334 56.7 59 8 0

1 The control plants were not clipped during the four years of treatments.

AF=AY sdl s bl ol gl 5 ad s n Jle 5 sl bl il samsplis Ola e 0:ls 5 Sl milis =¥ Json
oliws S I, ik s F. haussknechtii & 5

Table 4- Variance sources and mean squares represent effects of clipping treatments and different years on

annual aboveground yield, final height of F. haussknechtii in Saral rangeland in 2007-2010

variables Variance sources DF mean squares F
Treatment 2 25777.5 11.3™
ReplicationxTreatment (E1) 18 3983.7 18m™
. Year 3 185331.3 81.4™
Annual aboveground yield TreatmentxYear 6 17332.2 7.6™"
ReplicationxYear (E2) 27 1823.7 0.8m™
Error 57 2275.3
Total 120
Treatment 3 306.8 15m™
ReplicationxTraetment (E1) 27 365.5 1.8"
. . Year 3 66552.1 318.7"
Final height
TreatmentxYear 9 331.1 16™
ReplicationxYear (E2) 27 130.2 0.6
Error 81 208.8
Total 160

*** P <0.001, ** P <0.01, * P <0.05, ns = not significant

JIW aibte 3 F. haussknechtii &,8 , (V¥4 +) colzul Sl 3 v, Olio el sblas ) ool =0 Joas
Table 5- The average values of effect of harvest treatments on vegetative traits in the rest year (2012) on the

species F. haussknechtii Saral rangeland (Mean+SE)

Nominal

Total above-

L Vigor Canopy Basal diameter Final height . Root yield
clipping (1-10) diameter (cm) (cm) (cm) ground yield (ar)
treatment (%) (91
0 7.7+0.4" 69.2+4.2™ 17.0£2.2" 39.8+2.2" 27.6£3.7™ 67.5+12.8"
20-40 7.1+0.3™ 72.2+5.0™ 16.2+1.1™ 42.5+2.0™ 28.3+4.6™ 65.5+7.5™
40-60 6.4+0.5" 61.4+3.5™ 15.0+1.6™ 37.7+£3.1™ 22.9+2.0™ 61.2+7.3"
60-80 7.0+0.5" 74.6+6.5™ 18.2+1.7™ 45.2+3.2™ 25.8+4.3™ 53.8+£3.9™

Different bold letters imply significant differences at P < 0.05, ns = not significant
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Table 6- The average values of effect of harvest treatments on forage quality and aerial organ carbohydrate
concentration in the rest year (2011) on the species F. haussknechtii Saral rangeland (Mean+SE)

Nominal Aboveground Root water-

- Aboveground Aboveground Root crude Dry-matter
clipping water-soluble soluble . . S
ADF Crude protein protein Digestibility
treatment carbohydrates carbohydrates
(%) (%) (%) (%)
(%) (%) (%)

0 12.7x0.7m 4.1+0.4 46.5+1.4™ 5.0£0.3™ 9.2+0.92 36.1+1.7™
20-40 11.7+0.8™ 5.0+0.7° 49.5+1.5™ 4.6+0.2™ 7.840.6%® 33.0+1.5™
40-60 11.8+0.7™ 6.1+0.6® 48.5£1.2™ 5.2+0.2™ 6.9+0.5° 34.3+1.4™
60-80 11.0+0.4™ 7.5+0.9° 47.4£1.7™ 4.9+0.3™ 6.5+0.7° 35.6+2.0™

Different bold letters imply significant differences at P < 0.05, ns = not significant
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Figure 3- Yearly effect of different clipping intensities

on annual aboveground yield (A) and final height (B) of

F. haussknechtjiin Saral rangeland.
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Figure 2- The significant effect of four years of
applying different harvesting intensities on the
production (A) and final height (B) of the ..... of
species F. haussknechtiiin Saral region of
Kurdistan.
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