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Research Article

Evaluation of environmental factors on Lonicera nummulariifolia in
Chaharmahal and Bakhtiari province

Fatemeh Nazar Pour?, Mostafa Moradi'", Reza Basiri', Hamid Taleshi*

Extended Abstract

Background and Objectives: Understanding the site demands and characteristics of various plant species
is essential for effective forest protection and restoration. Consequently, determining soil properties is one
of the most critical steps in assessing the site requirements of different plant species. This research was
conducted to investigate the site demands of Lonicera nummulariifolia in Chaharmahal and Bakhtiari
Province. Additionally, it aims to identify the most significant soil factors influencing the distribution of L.
nummulariifolia.

Materials and methods: Four sites were selected in Chaharmahal and Bakhtiari Province: Gazestan (1792
m above sea level), Samsami (2210 m a.s.l.), Kohrang (2215 m a.s.l.), and Ardal (1531 m a.s.l.). Soil
samples were collected from a depth of 0-30 cm. The physicochemical properties of the soil, including
nitrogen content, available potassium, organic carbon, pH, and electrical conductivity, were analyzed.
Additionally, quantitative characteristics of the trees, such as diameter, height, and crown diameter, were
measured. Soil properties were evaluated using one-way ANOVA. Furthermore, principal component
analysis was employed to identify the most significant soil variables influencing the distribution of L.
nummulariifolia.

Results: The results of this study indicated that the tallest and shortest trees had average heights of 2.26
meters and 1.57 meters, respectively, and belonged to the Kograng and Gazestan sites. Additionally, the
tree origin at the Samsami site was coppice, while the other three sites featured high stands. The
physicochemical properties of the soil revealed that electrical conductivity, nitrogen content, and organic
matter levels showed no significant differences among the studied sites. Furthermore, soil pH was nearly
neutral across all sites and did not exhibit significant variations. However, Koohrang and Gazestan recorded
the highest significant levels of potassium. Also, Gazestan exhibited the lowest percentage of sand in the
soil compared to the other studied sites. Conical correspondence analysis indicated that the most significant
factors influencing the distribution of L. nummulariifolia are soil organic matter, nitrogen, potassium,
electrical conductivity, clay content, slope, and aspect, in that order.

Conclusion: L. nummulariifolia requires sites with higher soil nutrient levels and organic carbon content.
Additionally, it prefers a neutral soil pH. In other words, the physicochemical properties of the soil play a
crucial role in the distribution of L. nummulariifolia. Understanding the site requirements of this species
could aid in identifying suitable locations for reforestation efforts aimed at enriching the Zagros forests.
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Table 1- Physiographical and climate characteristics of studied sites

Studied sites Precipitation Elevation Maximum Minimum

SloolKays, (mm) (m) temperature (°C) temperature (°C)
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Figure 1- Location of the study sites in the Chaharmahal and Bakhtiari province (Triangles representing of the

sampling sites)
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Table 2- Silviculture and physiographical characteristics of L. nummularifolia in the studied sites

Quantitative characteristics ~ Gazestan Ardal Kohrang Samsami
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Tree height (m)
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Tree diameter (cm)
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(o) &35 5k
Crown diameter (m)

329+0.13% 210+0.22° 245+0.30% 264 +0.46%
(o) b ks
Slope

. 24 +2.06° 8+17°¢ 32+382 6+£12°¢
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Table 3- soil physicochemical properties in studied sites

Soil physiochemical

properties Ardal Samsami Kohrang Gazestan

5 e sl Js) olaco K yngS obws

S oled

EC (ds/m)

Sl glas 213+04°2 142 +0.162 2.39+0502 235+0.342

pH

R 6.82+0.302 6.88+0.362 6.90 +0.16 2 6.49 +£0.162

OC (%)

uﬂ oole 3.64+0822 245%*043°2 299+0852 419+00912

N (%)

o) 0.42 £0.092 0.28 £0.042 0.35+0.102 0.49+£0.102

K (mg/kg)

sl 488 + 79 % 303+40° 626 £ 712 656 £ 572

Clay (%)

" 325+322 20.7+42+4 325+452 28+38¢3

Silt (%)

el 53+18¢%® 54+ 46%® 4725+56° 635+24¢%

Sand (%)

o 147+18¢% 162+74%2 207182 82+18"

Soil texture Silty Clay Loam Clay Loam Clay Loam Silty Clay Loam
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Table 4- correlation between soil physicochemical properties and axes in CCA (EC: electrical conductivity; OC:

organic carbon; N: nitrogen; K: potassium)

Soil properties Axis 1 Axis 2
S sl Sho V9o AT
EC (ds/m) -0.540* 0.113
oSl colas
pH -0.320 0.023
AL Sl
Clay (%) -0.535* 0.434
S5
Silt (%) 0.360 0.007
Sand (%) -0.158 0.076
o
OC (%) -0.750** -0.177
k>JT osle
N (%) -0.815** -0.279
ol
K (mg/km) 0.558* -0.107
Slope (%) 0.346 -
s 0.667**
Aspect 0.234 -
P 0.797**

*, Correlation is significant at the 0.05 level (2-tailed).
**_ Correlation is significant at the 0.01 level (2-tailed).

Axis 2

secc Alg -

AAAAAA

dilate :S ail oo dilaie 1 40 (610 Wiges bl saims i lags o) aslllas 3,50 bl ;o &jlate ey oo 3 JUT -Y S
(K,065 K ¢ Js,l A ¢yl 35 G ¢ solans
Figure 2- CCA analysis in studied sites (Triangles represent samples of each site; S: Samsami; G: Gazestan; A:
Ardal; K: Kohrang)
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Table 5- correlation between soil physicochemical and silviculture properties (EC: electrical conductivity; OC:

organic carbon; N: nitrogen; K: potassium, H: tree height; CD: crown diameter, DBH: diameter at the breast height)

EC pH OC N K Clay Silt Sand H CD DBH  Slope Aspect

EC

oS ol 1

H

p.. 0.07 1

Al

oC

JToske -0.33  -041 1

N .

o -0.34  -0.41 0997 1

]

K * *

L 0.22 -0.46 056" 0.56° 1

Clay

0.40 0.23 -0.21 -023 0.01 1

o)

Silt 5

o -0.27 -0.08 0.36 0.38 0.05 -047 1

Sand .

o -0.05  -0.08 -0.18 -0.18 -0.05 -0.31 -0.68™ 1

H

-0.25 0.12 -0.02 -0.02 0.03 -0.17 -0.28 0.46 1

ooy &Lﬁu)

CD .

s -0.15  -0.27 -0.09 -0.07 -0.13 -0.58" 0.36 0.06 0.28 1

b ské

DBH

i . -0.28  -0.01 0.25 0.27 -0.32 -0.48 0.45 -0.14 -0.20 0.55 1
Al 5o

Slope

s 0.36 -0.11 0.07 0.08 0.58* -0.01 -0.06 0.08 041 016 -0.26 1
Aspect

e 0.26 -0.44 0.43 0.44 0.49 -0.29 0.55* -0.36 -0.33 0.29 0.38 040 1
*, Correlation is significant at the 0.05 level (2-tailed)
**_Correlation is significant at the 0.01 level (2-tailed).
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