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Effects of forest disturbances on edaphic factors and tree community structure of 

tropical evergreen forest; a case study in Kyaik Htee Yoo Nature Reserve Forest, 

Mon State, Myanmar 

Ei Thandar Bol 

Abstract 

Disturbances are widely recognized to be an important part in forest ecosystem 

structure and functioning, little is known about the effects of multiple compounding 

disturbance effects on soil and vegetation structure (Buma & Wessman, 2012). The 

present study characterizes one of the limited studies evaluating the soil properties and 

vegetation structure and composition across in four disturbed forests and one old growth 

forest in the tropical evergreen forest of Myanmar. The disturbance types include both of 

the natural and anthropogenic and old growth forest is for the reference site. In this study, 

I assumed the original forest types across all plots were same. Though the old growth 

forest were located at somewhat high elevation, Birnbaum et al. (2015) implied that a 

uniform γ-diversity from low to mid-elevations (<800 m) and rainfalls (<2500 mm/year), 

mostly dependent of occurrences and availability of forest areas. And tropical rainforest 

and evergreen forest exhibited wide elevation (average 891 ± 332 m) and rainfall 

(average 2200 ± 800 mm/year) ranges. Those literatures were supported my assumption 

and the local knowledge by the indigenous people also mentioned that the entire forest 

area was covered the similar vegetation type before disturbance time. So, it was 

undertaken that the geological disturbance was insignificant factor in my study. I found 

that disturbance types were better predictor of forest structure and diversity, highlighting 

the importance of disturbance impacts in shaping tropical forest successional pathways. 

The complication of soil recovery and vegetation after disturbances that has been 

observed in the study area is leading to challenge for management agencies. 

Contemplating the most appropriate and practical way for restoration in current 

management system based on the information provided by this study are the most 

important.  

In this study, it was proved that forest disturbances influenced soil chemistry in 

the study site and discussed the impacts of forest disturbance on soil chemistry reflect the 

characteristics of each forest disturbance type. The lower values of nutrient contents and 



high BD were found in disturbed forests and the there was a significant difference in C 

and N concentrations between old growth forest and all other forest disturbance types. 

The high AP values were found under soils of having higher organic matter and nutrient 

concentrations in human interfered and old growth forest. The lowest AP value and lower 

N value found in soils under shifting cultivation, reflected AP removal by agricultural 

practices and slash-and-burn agriculture can not only destroy the major source of N in 

unfertilized soils but also cause loss of native N. From this finding, I can recommend that 

increasing fallow periods and fertilization of phosphorus be highly recommended for the 

study area. The similar patterns of C, N, and AP in the landslide and selective logging 

areas indicated that the disturbance caused by anthropogenic disturbance on soil 

chemistry was as strong as those caused by the removal of the surface soil within natural 

disturbance. The logging cycle of more than 30 years is essential to mitigate the 

influences of logging on soil nutrients in tropical evergreen areas. 

According to the findings, it was highlighted that the tree diversity and structural 

pattern in different disturbed forests and then compare between disturbed and undisturbed 

forests. I stated that the significant variations of community composition, species 

composition, and structural pattern according to disturbance types. The old growth forest 

had high species diversity and the species richness and diversity indices were highest in 

the old growth forest also.  Selective logging resulted in a significant decrease in the 

number of tree species. This study was indicated that some regrown forests in disturbed 

forests could reach a tree species density and basal area similar to a human interfered 

forest within three decades. After three decades, abandoned areas of cultivation, selective 

logging, and landslide affected resembled with a human-interfered forest in terms of tree 

diameter, basal area, volume, and stand density. For all disturbed forests, including the 

human interfered forest, the community composition similarity index was lower when 

compared to that of the old growth forest. The previously disturbed forests are 

comparable to the human interfered forest in terms of structural effects and resemble with 

the human interfered forest in terms of floristic similarity. This is pointing out the 

continuous pattern of human encroachment has more severe impacts in current condition 

and this will lead to forest degradation in the future if no action was undertaken. Due to 

the basic livelihood requirements of locals and merchants located around Kyaik Htee Yoo 



Pagoda, non-wood forest products like honey, medicinal plants, and wildlife products are 

always in high demand. In order to stop the encroachment from the reserve forest, it is 

needed to clarify the demand patterns of those scientifically and provide some alternative 

ways for their livelihoods. This study obviously indicated the importance of old growth 

forests in maintaining and conserving high plant diversity and structural pattern. 

From this research, it was examined that the relationships between soil chemical 

properties and vegetation parameters in different disturbed forests. The forest 

disturbances play an important role to determine the magnitudes of effects of N content 

on species composition. Other soil properties showed no effect on species composition. 

The undisturbed old growth forest had larger basal area and stand densities with higher C, 

N and AP values compare with disturbed forests. It is the evidence of retaining soil 

moisture and greater humus layer in those areas. Leaching and decomposition of soil 

organic matter lead to decreasing of pH values in old growth forest. The typical tropical 

evergreen species were dominant and associated in old growth forest. The regrowth 

forests after disturbances with the lower basal area and stand density have higher BD. 

The removing canopy cover by forest disturbances may reduce tree density and resulted 

in decreasing the ability to maintain soil moisture and content. The nutrient content (N) 

was the foremost factor influencing stand structure of the tropical evergreen forest 

followed by soil factor (pH and BD). This study has shown that changes in soil by land 

use result in significant modification of soil attributes that affect plant establishment. 

Based on all findings, it can be discussed the characteristics of each disturbance 

and possible and remedial measures that would be the most suitable and practical way in 

the ecosystem management. The present baseline data from this study would serve as an 

effective tool for management and conservation of this important forest ecosystem.  

 




