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Article Info ABSTRACT
Article type: Background and Objectives: The formation of soil humus is influenced
Full Length Research Paper by a combination of biological and non-biological factors. Biological
elements consist of vegetation type and soil organisms, whereas
Article history: non-biological components encompass (_:Iimate, topography, anq bedrock.
Received: 02.13.2023 Con_seq_uently, th_e gharacterlzatlon of soil humgs form plays a wtgl role as
Revised: 06.12.2023 an indicator within forest ecosystems. While previous studies have
Accepted: 06.19.2023 established a clear relationship between changes in humus form and
variations in elevation, the connection between humus form and
topographical morphology remains uncertain. Therefore, this study seeks to

Keywords: elucidate the relation between local-scale changes in humus forms and
Altitude above sea level, topographic morphometric indices.
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Materials and Methods: A total of 510 humus profiles were analyzed to
derive variables, classifying the main and secondary humus forms
according to the European classification method for terrestrial humus
forms. This classification method is specifically tailored for temperate
mountain forests. The data collection was conducted across an altitude
gradient ranging from 200 to 1000 meters within a 1700-hectare area in
district one of ShastKalate forest. Primary and secondary topographic
attributes were extracted from a Digital Terrain Model (DTM) with a
spatial resolution of 10 meters. Discriminant and regression analysis were
utilized to establish the relationships between the variables.

Topography attribute,
Wetness index

Results: The findings revealed that dividing the region into two altitude
ranges had a significant impact on the accuracy of humus form
classification. In the low altitude range (below 599 meters), the overall
accuracy coefficient for the main humus form increased by 55%, while for
the secondary humus form, it increased by 83%. In the middle altitude
range (above 600 meters), the overall accuracy coefficient saw a 14%
increase for the main humus form and a 58% increase for the secondary
humus form. Moreover, the Kappa coefficient experienced a significant
rise of 112% and 49% for the main humus form in the low and
middle-altitude regions, respectively. In terms of humus form distribution,
the MULL form was found to be more prevalent in the low altitude zone,
whereas the MODER and AMPHI forms were more abundant in the
middle zone. In terms of secondary humus forms, the Eumoll form was
found to be most abundant in the low-altitude zone, while the Eumoder
form dominated the middle zone. Additionally, the frequencies of
Eumacroamphi, Eumesoamphi, and Leptoamphi forms were higher in the
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middle zone compared to the low altitude zone. Contrary to previous
research findings, this study observed a negative relationship between
altitude and changes in primary and secondary humus forms in the middle
altitude range, whereas a positive relationship was observed in the low
range. Similarly, the slope had the opposite effect on humus form changes.
Notably, profile curvature and plane curvature showed a positive
relationship with primary and secondary humus forms in both the low and
middle altitude ranges. This indicates that an increase in concavity along
the slope direction and convexity perpendicular to the slope promotes the
development of distinct humus differential horizons and contributes to the
formation of a substantial biological soil structure within the semi-organic
Ah horizon. This, in turn, accounts for the presence of Eumull and
Leptoamphi forms. Additionally, the topographic wetness index exhibited a
positive correlation with changes in both main and secondary humus forms
in both the low and middle altitude zones. This suggests that as soil
moisture levels rise, facilitated by higher organic matter content in the
surface horizons, there is a tendency for the main humus form to transition
towards MODER.

Conclusion: The analysis of morphometric indicators and their relationship
with changes in primary and secondary humus forms revealed contrasting
trends for altitude above sea level and slope in the low and middle altitude
zones. These factors demonstrated opposing effects on humus form
variations. This underscores the importance of conducting meticulous
local-scale surveys to ensure more accurate and reliable results.
Furthermore, among the secondary attributes, the topographic wetness
index emerged as a significant variable influencing changes in humus
forms. The convexity and concavity of slope positions exert substantial
influences on both main and secondary humus forms, affecting water input
and output, humidity levels, and drainage within the semi-organic Ah
horizon.

Cite this article: Nikpour, Amir Reza, Habashi, Hashem. 2023. Variability of main and secondary
humus forms in relation to morphometric indices at local-scale surveys. Journal of Wood
and Forest Science and Technology, 30 (2), 39-54.
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Table 1. Scales at which different biophysical processes are dominate on primary environmental regimes.
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Soil microorganisms control the nutrients recycling
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The vegetation canopy controls light, temperature, and water for the understory. Plants, Micro
vegetation structure, and plant physiology control nutrient utilization status
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Surface morphology controls watershed hydrology, slope, direction, altitude above sea level, and Topo
topographic features control surface soil conditions
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Dominant climate systems control long-term average conditions, height-based lapse control rates ¥ Meso
of monthly climate change, and geological substrate control soil chemistry )
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Cloud cover and initial CO, levels control, energy inputs control climate and weather patterns ‘1, Global

1- Net primary production

2- Decomposition process

3- Forest floor

4- Humus forms

5- Main humus forms

6- Secondary humus forms

7- Primary topographic attributes
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Figure 1. Relation changes Humus layers Thickness with the slope of changes altitude above sea level,
The X-axis indicative altitude above sea level (m) and Y -axis Humus horizons Thickness (cm).
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Figure 2. Abundance main and secondary Humus Forms in the lower land and submountain forest of shast kalate.

A\ wqfl}jdu‘w}a_}hrﬁ@wd@@ Ly L;“JL> 5 sl ol uﬁ.:}h:o\: J:JLT @LZ.:

LS‘J’ lils%ro;d: ¢W)‘J§.A JJ‘}JM

g adkie 53 48U 5 Lol e ge e slap b SAuaid g5 LIS (o (IS s g Cono palie —Y Jgu
Table 2. Total values precision and Accuracy, Kappa coefficient for main and secondary Humus Forms
classification in the research region.
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Table 3. Total values precision and Accuracy, Kappa coefficient for main and secondary Humus Forms
classification in the lower land and submountain forest of shast kalate.
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