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Tablel- Environmental characteristics of O. melanotricha in studied habitats

_ _ Uf.»’)\.,
P ok S gl s Sen) S clas Al o esbe =3 <! it — o sUL
b&&ij) /‘J\S\A . -
() Lo o ) (az ) (az0) (hoy3) (o)) (awyd)  (awey)
Site/Habitat (el 1 S (GETW)
Altitude EC (mmoh/cm) H Organic Nitrogen CaCo3 Clay Silt Sand i
(m.as.l) P matter (%) (%) (%) (%) (%) (%) Annual precipitation
(mm)
g0kl e
Zayandehroud 2114 0.5 7.9 0.6 0.1 24.9 31.2 49 19.8 424
dam
Hanna 2297 0.5 75 0.9 0.1 36 29.8 50.5 19.7 566
Semirom
s SolenlS
2778 0.3 7.8 0.7 0.1 18.1 23 145 62.5 293
Golestankooh
03 2461 0.9 7.7 1.2 0.2 63.1 47 37 16 360
Vardasht
S&LE
’ 1912 0.6 8 0.4 0.04 20.8 28.5 275 44 258.3
Golpaygan
s 1929 3.8 8.1 0.4 0.1 30.5 17.9 34.7 47.4 179
Mooteh
I
i 2302 0.3 7.8 0.6 0.04 20.8 335 254 41.1 248
Hajileh
5,8
2 1914 1.1 7.8 0.8 0.04 39 20.2 29 50.8 363
Gavtapeh
\ P
e 2249 0.8 7.8 0.6 0.1 24.6 345 40.5 25 210.1

Khondab
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Table2- Descriptive information of the studied habitats

bl ol Al s
iy, /08 o)) | WS : 5|
250/0 Geographical coordinates e (22,3) S e
Site/Habitat Land unit Dominant slope Species type Vegetative climate
(%)
39, 6a5)y dw il n
Zayandehroud 50°40 32°42 3,10 15 As.ve-Co.cy-Sc.or _
Semi stepp
dam
51°40 31°8 41 5 As.su-Co.cy-Br.to ’
Hanna Semirom Semi stepp
555 olelS PPV
I 50°23' 33°9" 3,10 5 As.br-ELin-Er.bi e fe
Golestankooh Semi stepp
200 51°39 31°36' 2,3 2 Br.to-Co.cy-As.ce Gl Ao
Vardasht Semi stepp
SNty )
o 50°22' 33923 3,10 3 Co.cy-Sta.in-As.go il
Golpaygan Stepp
A g0 . . : soe!
50°43 33°34 3,2 2 Ar si-St.ho-No.mu
Mooteh Stepp
50°1' 33927 3,10 25 co.cy-As.ve. e e
Hajileh Semi stepp
s 51°41" 31°8' 3,10 15 Br.to-Co.cy-As.ce sl de
Gavtapeh Semi stepp
‘ PO “ ‘
St 50°43' 33°14' 3,2 5 Ar.si il
Khondab Stepp

As.ce = Astaragalus cephalanthus As.ve = Astragalus verus
Sta.in =Stachys inflate Co.cy = Cousinia cylindracea

As. go = Astragalus gossypinus Sc.or = Scariola orientalis
Ar.si = Artemisia sieberi As.su = Astragalus susianus

Stipa hohenackeriana Br.to = Bromus tomentellus

No.mu = Noaea mucronata As.br = Astragalus brachycaly
El.in = Elymus intermedium Er.bi = Eryngium billardieri
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Figure3- Prcentage of canopy cover of plant species based on growth form in studied sites
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Table 3- Important variables affecting on vegetation changes in O. melanotricha habitat

nAug_;‘.M\ 6\.be a.,\.wOL: U’“‘\")‘ﬁ EW-R) =
Selective variables Percentage of variance
2 s
A e 0.41 4,99
pH
& rou 0.63 2.86"
Percentage of gypsum
e 0.99 2.84™
Potassium
i
Sl oo 112 247"
Percentage of Caco3
- .‘
< 1.29 3.73"
Nitrogen
)
Gl 0.82 2.89"
Altitude
S s> L 1.43 397"

Mean annual temperature

Aol ezl 499 1) L0050 el 5030 3l el vy Jlaza] o Slia P S5 Gla s (l3sime (ST s ttanlne o) bl F
F: Test of significance of canonical axes, P: Value of probability level obtained from Monte Carlo permutation test (999 randomized
permutations)
2200 5\ s clu 53 ol e il R
Significant at 5 and 1%, respectively.
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Table4- Results of CCA ordination (environmental variables and plant species canopy cover)

PE sl 1 2 3 4 S
AXxes Total inertia
S 0.569 0.409 0.313 0.213 1.823
Eigenvalues
sl §
olal S U5k 3.669 2.193 1.615 1.893
Length of gradient
1) sniam g sl
() easaz 5 bl 32.4 233 17.9 121 85.7

Cumulative percentege variance

Astragalus  Astragalus verus xS &5 .
» Poa bolbusa Astragalus cyclophylus effuses
5 awd andl Jelse s JJle Stipa barbata
2 s ke Jelss oM et as)s
Cousinia cylindracea a8 S &, slacsls
szea e Scariola orientalis 5 Noea mucronata
s 5 o Ao ‘é.,w); Sl S else cs 5
A i 5 e ceal YL S0l
03 A b e slacole s 5 Koy Ll
Polygonum 5 Bromus tomentelus s,
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Figure4- Distribution of plant species in relation to ecological factors (vectors are defined by environmental fac-
tors and triangular shapes representing plant species)
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Table5- Results of fitting the Generalized Additive Model to every significant explanatory variable

e e ST sl s
Environmenta variable F px Akaike Information Criterion
. .‘ . \
(o) Lo a5 plis, 12.84 0.000 3.444
Altitude (m.a.s.l)
(42,9) o) 6.45 0.008 4.671
Clay (%)
Nl S,k oSk
SV Sk oS 13.84 0.000 3.163
Mean annual precipitation (mm)
Tosle
(a2)3) Jlosle 1) 6.01 0.011 4.867
Organic matter (%)
(PSS 2 p S ) fad 6.45 0.009 4.801
Phosphorus (mg/kg)
(42,) o 5.10 0.019 5.195
Sand (%)
18 b)) eVl gl 0 Kka
()8 ) sVl sl 500 436 0.032 5.498

Mean annual temperature (°C)

doe 230 53l 5l sl oy Sl o Slie P e 251 o1 sine (1 sdtaslone o503 o5l F
F: Test statistics calculated for model fit significance, P: Value of probability level obtained from the model fit
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Vertical axis: percentage of canopy cover
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Abstract

Understanding the ecological characteristics of plant species and how they react to environ-
mental factors provides the necessary information for vegetation management and rangeland
improvement. In the present study, the ecological needs of sainfoin (Onobrychis mela-
notricha Boiss.) were studied with emphasis on environmental factors affecting vegetation
changes, and the response of this species to changes in ecological factors was investigated using
the Canonical Correspondence Analysis (CCA). Data collection was performed in 2018 in 19
study sites in the west and south of Isfahan province. In each site, the vegetation sampling was
performed by random-systematic sampling method in 30 plots of one square meter, located
along 3 200-meter transects, and soil sampling was done from a depth of 0-30 cm in each site.
Data were analyzed using SPSS17 and CANOCA4.5 software. Using a generalized additive mod-
el with Poisson error distribution for each of the environmental variables showed that environ-
mental factors including height, clay percentage, rainfall, organic matter percentage, phospho-
rus, and sand percentage, and the average annual temperature significantly affect (p<0.01) vege-
tation. This species is distributed on semi-deep to deep soils with medium to semi-heavy tex-
tures. This species is distributed on semi-deep to deep soils with medium to semi-heavy tex-
tures. The optimal altitude range for the growth of this plant was 1600-3200 meters above sea
level, and the optimal rainfall for this plant was 370 mm. Overall, the results of this study had
an acceptable efficiency in determining the ecological needs of the species, which can be con-
sidered by natural resource managers in vegetation management and rangeland improvement
operations in similar areas.

Keywords: Onobrychis melanotricha, ordination, ecological factors, response curve.



