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By 

 
 

WAHIDULLAH RHANMANI 
 
 

March 2021 
 
 

Chairman : Associate Professor Mohamad Azani bin Alias, PhD  
Faculty  : Forestry and Environment 
 
 
Tropical Montane Cloud Forest (TMCF) is one of the ecosystems most 
threatened by deforestation, fragmentation and global climate change. The study 
conducted on Sg. Terla A at Forest reserved Cameron Highlands with mean 
elevation 1478m above sea level. The objectives of this study are; (i) to 
determine the growth performance and biomass of Magnolia champaca planted 
under different types of mulching at the degraded area, and (ii) to determine the 
effect of different types of mulching on soil properties at degraded area. In this 
study Randomized Complete Block Design (RCBD) was used. The data on 
growth performance were taken since July 2019 until July 2020.  The plant was 
measured for above and below biomass. The soil samples were taken to study 
the effect of different mulching materials on the soil characteristic. The results in 
this study showed that mulching had no significant effect on plant height, 
diameter breast height, and root collar diameter, and chlorophyll content 
between treatments. Although oil palm mulching treatment had a greater effect 
on plant height, root collar diameter and diameter breast height growth among 
treatments. Mulching showed a significant effect on root diameter and main root 
length among treatments. Root direction towards to sun direction among plants 
was varied. The root horizontal and vertical were significant difference between 
treatments while coconut treatment showed the highest value and oil palm 
showed the lowest among treatments. Mulching had no significant effect on root 
shoot ratio among treatments. Compared between treatments, oil palm 
treatment was significantly higher than other treatments. Furthermore, 75% of 
plants had coiling while 25% had no coiling. Dry biomass fraction was not 
showed significant differences between stem, branch, leaf and root in coconut, 
oil palm, plastic and control treatments. The highest value of roots, leaves and 
branches were found in coconut treatment while the lowest was found in control 
treatment. The highest amount of stem was found in coconut and the lowest was 
found in oil palm treatment. There was no significant difference for dry above 
and below biomass between treatments. The highest amount of above and 
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below biomass was found in coconut while the lowest value was found in oil palm 
among treatments. Moreover, soil compaction showed a significant difference 
between treatments. The maximum value showed in the control treatment while 
the minimum value was found in the coconut mulching treatment. Furthermore, 
the soil texture was clay 20%, silt 60 %, and 20 % sand for all treatments. 
Mulching had a significant effect on soil pH. The minimum pH value (4.28 pH) 
was recorded in plastic mulching, and the maximum value (4.57 pH) was found 
in coconut mulching treatment. Mulching had a highly significant effect on soil 
moisture content. The maximum value (17.92 %) was recoded in plastic while 
the minimum was showed in oil palm mulching (16.12 %) treatment. Mulching 
did not show a significant effect on soil organic carbon, soil organic matter, soil 
total nitrogen, and soil available phosphorus and topsoil and subsoil between 
treatments. However, mulching showed a strongly significant effect on exchange 
potassium and soil sulfur among treatments while topsoil and subsoil did not 
show a significant effect between treatments. In conclusion, the results indicate 
that different types of mulching have no significant effect on tree growth rate 
although it improves the growth rate, root development, biomass, and soil 
properties on the degraded areas. 
 
 

 

 

 

 

 

  



© C
OPYRIG

HT U
PM

iii 

Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 
sebagai memenuhi keperluan untuk ijazah Master Sains 

KADAR PERTUMBUHAN  Magnolia champaca (L.) Baill. ex Pierre 
 MENGGUNAKAN JENIS SUNGKUPAN BERBEZA DALAM HUTAN 

MONTAIN DI CAMERON HIGHLANDS, PAHANG, MALAYSIA 

Oleh 

WAHIDULLAH RHANMANI 

Mac 2021 

Pengerusi : Profesor Madya Mohamad Azani bin Alias, PhD 
Fakulti : Perhutanan dan Alam Sekitar 

Hutan Hujan Montane Berawan adalah salah satu ekosistem yang paling 
terancam oleh penebangan hutan, pemecahan dan perubahan iklim 
global. Kajian pertumbuhan Magnolia champaca telah dijalankan di 
Hutan Simpan Sg. Terla A di Cameron Highlands pada ketinggian 1478m 
dari aras laut. Objektif kajian ini adalah; (i) untuk menentukan kadar 
pertumbuhan dan biomas bagi Magnolia champaca yang ditanam 
menggunakan pelbagai jenis sungkupan di kawasan terosot, dan (ii) 
untuk menentukan kesan terhadap ciri tanah yang menggunakan 
pelbagai jenis sungkupan di kawasan terosot. Dalam kajian ini, Reka 
Bentuk Blok Lengkap Rawak (RCBD) digunakan. Data prestasi 
pertumbuhan diambil sejak Julai 2019 hingga Julai 2020. Pokok ini diukur 
bagi mendapatkan biomas atas dan bawah tanah. Manakala sampel 
tanah diambil untuk mengkaji pengaruh bahan sungkupan yang berbeza 
terhadap ciri tanah. Hasil dalam kajian ini menunjukkan bahawa 
sungkupan tidak berpengaruh secara signifikan terhadap ketinggian 
pokok, diameter paras dada, dan diameter kolar akar, dan kandungan 
klorofil antara rawatan. Di antara rawatan yang diberikan, sungkupan 
kelapa sawit mempunyai pengaruh yang lebih besar terhadap ketinggian 
pokok, diameter kolar akar dan pertumbuhan ketinggian paras dada. 
Sungkupan menunjukkan kesan yang signifikan terhadap diameter akar 
dan panjang akar utama di antara rawatan. Arah akar menuju ke arah 
matahari di antara pokok adalah berbeza-beza. Akar mendatar dan 
menegak menunjukkan perbezaan yang signifikan antara rawatan, 
sementara rawatan sungkupan kelapa menunjukkan nilai tertinggi dan 
rawatan sungkupan kelapa sawit menunjukkan yang terendah di antara 
rawatan. Sungkupan tidak mempunyai pengaruh yang signifikan 
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terhadap nisbah tunas akar antara rawatan. Jika dibandingkan dengan 
rawatan, rawatan sungkupan kelapa sawit jauh lebih tinggi daripada 
rawatan lain. Selanjutnya, 75% pokok mempunyai akar berpintal dan 
hanya 25% adalah tidak. Pecahan biomas kering tidak menunjukkan 
perbezaan yang signifikan antara batang, cabang, daun dan akar pada 
rawatan sungkupan kelapa, kelapa sawit, plastik dan kawalan. Nilai 
tertinggi bagi  akar, daun dan ranting dijumpai dalam rawatan sungkupan 
kelapa sementara yang terendah didapati dalam rawatan kawalan. Nilai 
batang paling banyak dijumpai dalam rawatan sungkupan kelapa dan 
yang paling rendah dijumpai dalam rawatan sungkupan kelapa sawit. 
Tidak terdapat perbezaan yang signifikan untuk biomas kering atas dan 
bawah. Jumlah tertinggi biomas atas dan bawah terdapat dalam rawatan 
sungkupan kelapa sementara nilai terendah terdapat di rawatan 
sungkupan kelapa sawit. Selain itu, pemadatan tanah menunjukkan 
perbezaan yang signifikan antara rawatan. Nilai maksimum ditunjukkan 
dalam rawatan kawalan, sementara nilai minimum didapati dalam 
rawatan sungkupan kelapa. Selanjutnya, tekstur tanah adalah tanah liat 
20%, kelodak 60%, dan pasir 20% untuk semua rawatan. Sungkupan 
mempunyai pengaruh yang signifikan terhadap pH tanah. Nilai pH 
minimum (4.28 pH) dicatat dalam rawatan sungkupan plastik dan nilai 
maksimum (4.57 pH) dijumpai dalam rawatan sungkupan kelapa. 
Sungkupan mempunyai kesan yang sangat ketara terhadap kandungan 
lembapan tanah. Nilai maksimum (17.92 %) direkodkan dalam rawatan 
sungkupan plastik sementara nilai minimum (16.12 %) ditunjukkan dalam 
rawatan sungkupan kelapa sawit. Sungkupan tidak menunjukkan kesan 
yang signifikan terhadap karbon organik tanah, bahan organik tanah, 
jumlah nitrogen tanah, dan tanah yang terdapat fosforus dan tanah atas 
dan tanah antara rawatan. Walau bagaimanapun, sungkupan 
menunjukkan kesan yang sangat ketara terhadap pertukaran kalium dan 
sulfur tanah di antara rawatan, sementara tanah atas dan tanah bawah 
tidak menunjukkan kesan yang signifikan antara rawatan. Sebagai 
kesimpulan, hasilnya menunjukkan bahawa pelbagai jenis sungkupan 
tidak berpengaruh signifikan terhadap kadar pertumbuhan pokok 
walaupun meningkatkan kadar pertumbuhan, pengembangan akar, 
biomas, dan sifat tanah di kawasan yang terosot. 
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CHAPTER 1 
 
 

INTRODUCTION 
 
 

1.1     General Background 
 
 
Mountains support 23 percent of the global’s forests and 12 percent of the 
world’s population. Tropical montane forests contain rare and varied biota and 
are considered to be highly vulnerable to climate change, especially near the 
Trade Wind Inversion (TWI) at the top of the cloud belt representing the 1Tropical 
Montane Cloud Forest (TMCF) (Crausbay et al., 2015).  
 
 
2Tropical Montane Forests (TMFs), described as forests between 23.5 ° ° N and 
23.5 ° S above 1000 m above sea level, with low annual average temperatures 
of 10-18 °C and making up 8 % of the world's tropical forests by planimetric 
region ( Spracklen et al., 2016). Malaysia has 2.4 million hectares of tropical 
mountain forests out of 19.3 million hectares of total forest cover. Eight (8) 
mountain ranges are present in Peninsular Malaysia, including Nakawan, 
Kedah-Singgora, Bintang, Keledang, Titiwangsa, Benom, Tahan, and Timur. 
Collectively, these highlands make up nearly 20% of the Peninsular Malaysia 
land area (Ahokumpu et al., 2014). 
 
 
 The altitudinal vegetation classifications in Malaysia are Lowland Dipterocarp 
Forests (0-300 m), Hill Dipterocarp Forests (300-750 m), Upper Dipterocarp 
Forests (750-1,200 m), Lower Montane Forests/Montane Oak Forests (1,200-
1,500 m), Upper Montane Forests/Montane Ericaceous Forests (1,500-3,000 m) 
(Kueh et al., 2017). Common tree families in montane forests include Myrtaceae, 
Ericaceae, Fagaceae, Coniferae, and Lauraceae, which are also covered with 
epiphytes, ferns, bryophytes, and liverworts (Kumaran et al., 2011). Malaysia's 
montane and sub-montane forests vary in their appearance, structure and flora 
and faunal composition according to elevation. Lower montane forest is 
gradually beginning to replace hill dipterocarp forest at about 1,200 to 1,500 

                                                           
1 Tropical Montane Cloud Forest (TMCF), is a generally tropical or subtropical, 
evergreen, montane, moist forest characterized by a persistent, frequent or 
seasonal low-level cloud cover, usually at the canopy level Hostettler,(2002). 
 
2 The occurrence of TMFs depends on the prevailing climate rather than a 
defined elevation, and they have lower temperatures and higher humidity relative 
to tropical lowland forests. TMFs can occur at elevations as low as 500 m above 
sea level, and as high as 2,000–3,000 m a.s.l. on large inland mountains. Forest 
structure is similarly variable, with lower-elevation TMF characterized by 
emergent trees up to 35 m tall, an absence of large buttress roots, two layers of 
canopy, and many non-vascular epiphytes Soh (2019). 
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meters elevation. Montane forest gives way to upper montane forest and mossy 
forest at around 1,800 meters elevation. 
 
  
The mountain ranges of the State of Sarawak rise to over 1,500 meters and thus 
form the divide between Sarawak and Kalimantan. The State of the Sarawak 
mountains rises to more than 1,500 meters and thus forms a division between 
Sarawak and Kalimantan. The highest peaks in Sarawak are Murud at 2,424 
meters and Mulu at 2,371 meters. Approximately 37% of the state is over 300 
meters in altitude. In Sabah, at least 12 different types of vegetation are found 
throughout the state on the basis of elevation and soil type. Based on 
topography, Sabah is mountainous and Mount Kinabalu is a jagged granite 
massif and is the highest mountain (4,095 meters) in South-East Asia within 
Kinabalu Park. The park is also a UNESCO World Heritage site (Ahokumpu et 
al., 2014).  
 
 
Tropical montane forests are broadly considered to be important for the provision 
of ecosystem services, especially water and ecosystems (Jeyanny et al., 2015). 
Climate change directly affects forests and their productivity through altered 
abiotic conditions, especially significant aspects such as net productivity (e.g. 
temperature and atmospheric CO2 concentrations) (Muttaleb et al., 2018). 
Tropical montane forests serve as a carbon sink due to their ability to store 
carbon in the soil, overland, forest floors, roots, and rough forest debris. This 
ecosystem is currently under pressure as a result of excessively anthropogenic 
developments (Peh et al., 2011). Tropical montane ecosystems have been 
changed by human use for hundreds of years (Aide et al., 2010). These forests 
are fragmented due to the altitudinal factor and are thus sensitive to changes in 
climate and land use. In addition, steep mountain slopes are vulnerable to 
erosion when forest canopies are eliminated. Global highland ecosystem 
problems include fragmentation of road construction, deforestation and growth 
related to tourism, temperate agriculture as well as townships and 
telecommunications facilities (Bruijnzeel et al., 2010). 
 
 
1.2     Problem statement 
 
 
Species are being planted throughout Southeast Asia as a source of future 
timber and to restore degraded lands. lack of knowledge on species-specific 
requirements for establishment increases the risk of failure by the improper 
selection of species and sites (Van Breugel et al., 2007). A detailed 
understanding of factors controlling seedling performance is required for the 
successful planting. Below-ground resource availability is hypothesize to have a 
significant effect on seedling performance of species when planted in selectively 
logged forests or in open, degraded areas (Vincent & Davies, 2003). Plantations 
can improve conditions for forest regeneration, the long-term impact on forest 
recovery depends on the species used, the management techniques, and the 
goals of the project (Aide et al., 2011). The effectiveness of enrichment planting 
depends on a wide variety of factors, including the circumstances of the site, the 
characteristics of the plants, the specific planting strategies and treatments used, 
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and social and economic factors (Vincent & Davies, 2003). It is therefore 
essential to find alternatives to improve the condition of the site on degraded 
lands and to encourage seedling development in the upland areas. The ability of 
mulch to strengthen soil composition, increase organic matter, and improve 
nutrient cycling patterns has been recognized (Tiquia et al. 2002). Many 
materials have been used as mulch, such as plastic film, crop residue, straw, 
paper pellets, gravel-sand, rock fragment, volcanic ash, poultry and live-stock 
litters, city rubbish, fresh grass, etc (Yang et al. 2006; Fang et al. 2007; Blanco-
Garcı´a et al. 2008). Moreover, many studies were concentrated on agronomic 
systems (Adekalu et al. 2007) and landscape plants (Carlson 2000). In the 
restoration area, however little study has been done to evaluate the numerous 
mulching efficiencies. Therefore, an understanding of the appropriateness of 
mulching on degraded forest land is important to achieve numerous benefits in 
forest plantation. 
 
 
1.3     Objectives 
 
 
The general objective of this study is to assess the growth performance of 
Magnolia champaca in the degraded areas and the impact of three different 
types of mulching on growth performance of Magnolia champaca in a degraded 
areas.  
 
 
The objectives of this study were the following: 
 
a) To determine the growth performance and biomass of Magnolia champaca 
planted under different types of mulching at the degraded area. 
b) To determine the effect of different types of mulching on soil properties at 
degraded area.  
 
 
1.4     Hypothesis  
 
 Ho: There are no significant differences in Magnolia champaca under          
.                    different types of mulching at the degraded area. 
 Hα: There are significant differences of Magnolia champaca under             
.                    different types of mulching at the degraded area. 
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