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Abstract =

Background and Objectives: Dry rangelands 1
and local variation. Despite the medicinal and foo Gundelia tournefortii L., the roles of climatic aridity and soil
chemical conditions in its biomass and species ri remain unclear. This study aimed to examine the relationship
between aridity gradient and G. tournefortii bioma%mpare biomass and species richness among soil chemical groups,

Methods: The study was conducted acro ry-rangeland localities in Qom Province, Iran. A total of 300 plots (2 x 2
s e determined from 29 independent soil profiles. Flowering-branch dry
1 species richness were recorded. Soil chemical groups were derived by
hosphorus, and available potassium, followed by Euclidean-distance clustering
groups. The De Martonne aridity index was calculated from annual temperature and
ere performed in R version 4.6.0 using mixed-effects models.

weight of G. tournefortii
standardizing organic ca
using Ward.D2, resulting in thr
precipitation. Statistical a

chemical group% did not significantly affect dry weight (y*> = 0.43, P = 0.806) or species richness (3> = 0.98, P = 0.614).
The relatiofighip b

explain variation in biomass or species richness. These findings highlight the importance of local
1 conditions, topography, biotic processes, and temporal variation in water availability when assessing
responses in dry rangelands.

Keywords: Climatic aridity, De Martonne index, Plant diversity, Soil organic carbon, Soil chemical groups.
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(a) Barf Anbar-Vesf (cold & humid) (b) Qom-Golestan (warm & arid)

60 r30
—404 F20 —
L E o L E o
gé _é N ?)Edo- —20%
“ s @ o * c (0] ~
~ S g S ~ 8 8 4
. 8 E g S E 2
1 = @ 1, k=3
B0+ 1075 >89 3
~ QO o ~ @ °
g o ctzo--I ------------ - 1100
0+ ro 04 I H_=-_= ro
&0 8 & & > s S N S S W SRR ) > S P
Y@ W R \“""'\\ S VQQ%G'Q S PE@W R VY S Ff
b‘ﬂ GLA
Month Month

S E) rjf) ul.:...lf—(.j (b) E) (Vfo¥—\Y4¢ cu_}bja E) Jﬁ) J*A)—)L:J‘Jﬁ (a) g,;;:.w °\§':'.'J.) 93 6‘]' C,.:J—jﬂ‘j (_gLA)‘:}u A JSJQ
ias_ge 0L 1 anllas adliie sl 0L3I S &S (VFo¥—\Y50

Fig. 1. Walter-Lieth diagrams for two selected habitats: (a) Barf Anbar-Vesf (colder and wetter, 2017-2025) and (b) Qom-Golestan
(warmer and drier, 1986-2025), illustrating the climati%radient of the study area.
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Table 1. Soil and climatic characteristics of the studied localities.

A

Skl gl ek s o s s SSicle D D oke Do G gl Locality / 4525,
P(mm) T(°C) DeMartonne K (mgkg) P(mgkg) N (%) OC (%) pH EC (dS/m) Sand (%) Silt(%) Clay(%)  Elevation (m)

268 112 10.93 239 30.02 0.050 0.68 75 23 64.67 22.67 12.67 2079 Anjileh / o<l

274 9.5 13.21 386 28.66 0.091 045 73 12 46.67 31.00 2233 2617 Barf Anbar / ,UlC

216 12.0 8.73 331 14.85 0.120 0.72 7.0 12 5533 25.00 19.67 1784 Dastjerd / 3 peioss

165 135 6.10 257 4.77 0.057 0.60 7.7 1.0 47.67 40.33 12.00 2237 Fordu/ g3 3

137 15.0 4.80 246 833 0.045 0.60 79 1.6 73.55 17.85 8.60 1500 Golestan / Ol

263 11.0 10.76 257 13.33 0.112 0.72 7.0 0.9 63.33 18.33 18.33 2048 Kermejegan / 08 S

177 13.0 6.46 166 4.93 0.085 0.90 7.0 12 70.67 11.00 1833 1700 Senjegan / O&sxs

274 9.8 1321 402 5.53 0.104 1.10 7.6 1.0 49.00 36.33 14.67 2572 Vest/ oy

165 132 6.10 366 7.11 0.023 0.70 72 1.1 54.67 32.67 12.67 2054 Veshnaveh / o 5.5 5

177 12.8 6.46 476 353 0.070 0.70 75 1.0 51.00 33.67 15.33 1597 Zavarian / Ok 5|55

Note: Means were calculated from the available soil
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ofiles. For Golestan, the regional mean was calculated according to the number of plots represented by each soil profile.
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Fig. 2. Pearson correlati atrix of soil, plant, and climate variables. Numbers in cells represent Pearson correlation coefficients.
- igh correlations (close to 1) indicate strong collinearity among variables.

bt olewd glaes S 3 sdias IS astli e (Kot 055 ol ysl gl sla SKlo Y J g
Table 2. Estimated marginal means of flowering-branch dry weight across soil chemical groups.

\b LV - L0 pbas skl gl (09 Sl Sl pland laey S

95% UCL 95% LCL SE Mean (g) Soil-status group
23.0 8.36 3.59 13.9 Group 1/ Y o35
222 8.17 3.44 13.5 Group2 /Y o5 S

22.4 8.20 3.48 13.6 Group3 /Y o5 S
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Table 3. Estimated marginal means of species richness across soil chemical groups.

720 YL - 740wl a> 5yl gl sl S sk S glasd glacs S

95% UCL 95% LCL SE Richness Soil chemical groups
6.39 3.96 0.614 5.03 Group 1/ 5,8
6.00 3.86 0.540 4.81 Group2 /Y o35
6.10 3.90 0.556 4.88 Group 3 /Y o5 8
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Fig. 3. Relationship between the De Martonne aridity index and mean flowering-branch dry weight of Gundelia tournefortii at 10
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