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Abstract  

Assessment of litterfall production is essential to know the status of nutrient cycling and 

forest health. The study was carry out in Javadhu hills during 2016, a total of 10 ha (100 m X 

100 m) permanent plots established to analyze the standing crop of litter and their fine litter 

production. Annual fine litter production quantified for one year (January to December 2016) 

totaled 32.91 Mg ha-10 in the study site at Javadhu hills, southern India. On monthly basis, fine 

litter production ranged from 2.3 Mg during December to 3.2 Mg during May was recorded. The 

standing crop of litter amounted to 3.86 Mg ha–1 at the present study site. Among the twelve 

months sampled, the standing crop of litter mass varied from 3.32 to 4.89 Mg ha–1. The average 

annual leaves litterfall recorded in the study site during January 2016 to December 2016 was 

2.08 Mg yr-1. Leaves formed 74.5% of the total annual fine litter production at the 1-ha sample 

plot. Leaf-fall was maximum recorded during summer (45.5%) and minimum during the post-

monsoon period. This result revealed the insight forest composition changes with time and 

ongoing human interference, and will be useful for forest management and biodiversity 

conservation. 
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I.  INTRODUCTION 
 

Globally, forest acts as the major reservoir for carbon stock, this is performed by carbon 

cycling involving the litter production and their decomposition rate plays are driving factors, 

which intern related to the rate of photosynthesis and microbial respiration  [1] . The rate of litter 

production and their decomposition rate was a very important key phenomenon in order to 

maintain the soil fertility, especially in areas with low fertile soil like tropical forest [2].  For The 

rate and rapid  turnover of litter nutirients via nutient cucling determines the forst productivity 
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[3]. Ecosystem processes are of key significance on tropical forests, where the vegetation is 

commonly sustained by soils with poor fertility [2]. Hence, forest productivity depends on 

proficient nutrient cycling mechanisms that make sure rapid turnover of litter nutrients [3]. In 

Earth among its total carbon biomass storage  approximately 60 % it are present in tropical 

forests along with 32% of annual net primary production of terrestrial photosynthesis. Litter in 

forest is an important foremost source for nutrient input and their rates of fall and decomposition 

regulate the nutrient cycling and primary productivity in any ecosystem. Comparison of nutrient 

concentrations and quantity in litterfall, forest-floor litter and crown drips [4] ; Nutrient cycling 

rates in forests are usually inferred from a comparison of nutrient concentrations and quantity in 

litterfall, forest-floor litter and crown drips [4]; though, due to variations in canopy structure and 

tree species composition, amounts and rates of litter fall, through all and decomposition show 

significant spatial variation [4]. 

 

Litter production was closely associated to species composition, age structure, growth 

rate and productivity [5,6,7]. Species composition is the most significant factor influencing litter 

production within a climate zone [5,8,9].. Several studies have reported that litterfall productivity 

is higher in diverse mixed vegetation than in monoculture stands [10,11,12,7]. It’s been reported 

the total litterfal production in primary and secondary forest are similar, whereas in case new 

forest plantations its lower. [13,14,15]. However, most of the studies in  tropical forests 

regarding the litterfall concerned only on mature and pristine forests, and a few papers were 

about the  secondary tropical forests and plantations  (reviewed by [16,17,18,19,20,2114,13]. 

Our Understanding the process of nutrient cycling in disturbed and regenerating habitats in the 

tropical forests are mostly less complete [13], furthermore many of those works were only a brief 

period <2 years time periods and the long-term studies are still rare [22,23]. In various 

ecosystems nearly 70-90% of litter fall comprises of leaves comprise, thus it plays a phenomenal 

role in energy transfer to major heterotrophs inhabited in forest soils. In order to knowledge this 

ecosystem functioning, a comparative ecological study was carried out in 10 ha plots in Javadhu 

Hills. This study was undertaken with the following Objectives: 

(i) To analyse standing crop for litter and fine litter production  
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(ii) To measure the extend of contribution of various plant species to their total forest leaf litter 

production i.e. trees categorized by based on their plant physiognomic groups, namely evergreen, 

brevi-deciduous and deciduous species. 

(iii) To determine the seasonal patterns in forest litter production in corresponding to climate or 

seasonal change. 

 
II. METHODOLOGY 
 

A permanent plot of 10 ha (100 m X 100 m) was established at each 1 ha plot to analyse 

the standing crop of litter and their fine litter production.  In each 1 ha plots, twenty five 0.5 m x 

0.5 m litter traps, 1m high above the ground were randomly placed. The litter traps were made up 

by wooden frame with a nylon mesh size of 0.5 mm and randomly distributed at 20 m intervals 

in each 1-ha plot. Litterfall was collected every mid of the month from January to December 

2016. The collected litter sample were transferred to the university laboratory and separated into 

leaves, fruits, twigs and other formless materials. Fine litter samples were given first air-dried 

and then oven-dried at 80°C for 48 h and the results shown on dry mass basis. Coarse litter 

materials were sorted into five components, viz. leaves, twigs, flowers, fruits and other materials 

and these were weighed separately using electronic weighing balance.  One-way ANOVA and t-

test were conducted to check the difference in leaf litter contribution among plant type 

categorized into evergreen, brevi-deciduous and deciduous types. 

 

III. RESULTS 

 

Forest litter production  

Annual fine litter production for one year (January to December 2016), in the study site at 

Javadhu hills, southern India was 32.91 Mg ha-10. Present study obtained a unimodal peak 

(maximum during May–June summer) in total litter production, (Figure 1). On monthly basis, 

fine litter production ranged from 2.3 Mg during December to 3.2 Mg during May was recorded. 

Among the four seasons, litter production was maximum during summer (6.45 Mg), while a 

minimum was recorded during the post-monsoon, i.e. 7.34 Mg (Figure 2). A positive correlation 

was observed between temperature and total litter production at present study (rs = 0.72, P < 
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0.05), while t test showed that there was no significant difference in total litter production 

between the four seasons (t = 0.09, P < 0.05). 

 

Figure 1. Total litter production by monthly wise in the study plots in Javadhu hills, Tamil Nadu. 

 

 

Litterfall components  

The average annual leaves litter fall recorded in the study site during January 2016 to 

December 2016 was 2.08 Mg yr-1. Leaves formed 74.5% of the total annual fine litter production 

at the 1-ha sample plot. Leaf-fall was maximum recorded during summer (45.5%) and least 

during the post-monsoon period (22.6%; Figure 1). The number of species recorded in the leaf 

litter samples maximum during the month of May (2.53 Mg yr-1) and June (2.48 Mg yr-1).  

Number of species contributing to forest litter fall during the twelve months study period was 43 

species in the 1-ha plot. There was no significant difference in leaf litter production between the 

months (t test: t (21) = 0.33; P > 0.05).    
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Figure 2. Litter production across four seasons in the 10-ha study plot. 

 

 

Figure 3. Fine litter production by monthly wise in 1-ha plot in Javadhu hills, Tamil Nadu. 
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Reproductive and other miscellanies  

In the total litter production, flower-fall accounted for 0.6 Mg yr–1 in the present study 

plot. Flower-fall was greater during summer (35.8.2%) and post-monsoon (28.5%) periods. 

Analysis of variance (ANOVA) showed significant difference (F = 6.96, p < 0.01) across the 

months for each month (p < 0.05). Fruit production was greater (0.9 Mg yr-1) during summer at 

the study site (55.7%). ANOVA reveals a significant difference in fruit fall across the months (P 

< 0.05). The annual quantity of twig-fall was recorded highest in May (0.892 Mg) and October 

(0.796 Mg) and lowest in December (0.53 Mg) and June (0.32 Mg), respectively. While, the 

miscellanies material formed 7% of the annual total litter production. ANOVA reveals a 

significant difference among the four types of litter categories (F = 29.07, p < 0.01) and across 

the months for leaf litter and miscellaneous litter (p < 0.05). 

 
Contribution of different plat types to leaf litter production 
 

The contribution of species of three plant types (deciduous, evergreen and brevi-

deciduous) to forest leaf litter production was 48.5, 28.6 and 30.9% at the present study plot. In 

the total leaf litter samples, the encountered number of species belonging to Deciduous,  

brevi-deciduous and deciduous physiognomic groups includes 22, 3 and 20 each plant type. 

Interestingly, all the three plant type had a peak in leaf litter production during summer at both 

(Figure 4). The repeated one-way ANOVA showed a significant difference in litter contribution 

among the plant species categorized into deciduous, evergreen and brevi-deciduous (F (2, 37) = 

4.614, P < 0.05).  

 

Standing crop of litter and litter decomposition 

The standing crop of litter amounted to 3.86 Mg ha–1 at the present study site. Among the 

12 months sampled, the standing crop of litter mass varied from 3.32 to 4.89 Mg ha–1. A 

moderate positive significant difference in standing crop of litter was obtained between the ten 

study plots (t test: t (23) = –3.456, P < 0.05). The annual decomposition quotient was 0.33 for the 

present study site.  
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Figure 4. Seasonal variation in leaf litter production among the three plant types viz. evergreen, 

brevi-deciduous and deciduous species.  

 

 

IV. DISCUSSION 

Quantity of litterfall recorded (3.3 Mg ha-1 yr-1) in the present study site was 

comparatively lesser than the reported values in rain forest of Cherrapunji, northeast India (11.7 

Mg ha-1 yr-1;[24], rain forest Attapadi, Kerala (8.5 Mg ha-1 yr-1; [25], tropical evergreen forests 

of Western Ghats (4.0-5.7 Mg ha-1 yr-1; [26] in India, mixed evergreen forest of Nigeria (7.2 

Mg ha-1 yr-1; [27], tropical forest of Tamil Nadu  (5.63-7.84 Mg ha-1 yr-1; [28], dry evergreen 

forest of Coromandel Coast (5.1-11.1 Mg ha-1 yr-1; [29] in India, subtropical evergreen broad-

leaved forest of Japan (6.84 - 8.93 Mg ha-1 yr-1; [30] and tropical forest of Congo (6.63 Mg ha-1 

yr-1; [31]. But found to be similar to several studies like, rainforest Karnatka (3.4 - 4.2 Mg ha-1 

yr-1; [32] mixed deciduous forest Varanasi (3.2 Mg ha-1 yr-1; [33], high altitude forest central 

Himalaya (1.7- 3.7 Mg ha-1 yr-1; [34] and wet evergreen forest western Ghats (3.6-4.7 Mg ha-1 yr-

1; [35. 

 

In the present study, amount of litter production gradually increased from post monsoon 

period (December to February) to summer season showing high litter fall in the month of May 
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and June which may be the result of physiological stress experienced during the dry period. 

Then, litter production gradually declined in September till lowest peak in December. The 

maximum litter production in May and June may be related to the warm and dry conditions 

leading to low moisture availability and ambient temperature which initiate the leaf fall during 

the period. The total litter accumulation was particularly high with a major peak during the dry 

season (April–June) and a minor in the middle of the post monsoon season (December–January) 

which is in conformity with other previous studies (e.g., [36,28,37]. These findings reveal that 

the seasonality of litterfall not only coincides with the rhythm of leaf senescence and abscission 

of the forest tree species, it also largely follows the annual cycle of environmental parameters 

such as temperature and moisture at a local and regional scale[28]. Increased temperature and 

low soil moisture levels during these periods could be the possible reason for heavy litterfall 

[38]. Severe moisture stress during dry period of the year initiates the formation of abscission 

layer in leaves which result in maximum production of leaf litter [39,40]. Several researchers 

also reported that the largest amount of leaf litterfall was in the dry season [41,42,43]. Present 

findings shows that leaves contributed highest among the three categories of litter in both 

litterfall and standing crop of litter. This is in agreement with other studies [44,45,46]. Foliar 

litter fall was the largest component among all components of litter in all the seasons and leaves 

contains about 70-90% of the total litter fall in different forest ecosystems [47]. In the present 

study, leaves constitute major segment of plant coverage throughout the year except for 

deciduous tree species, while flowering and fruiting materials are seasonal. As a result, by and 

large foliar litter fall is the largest among the entire components of litterfall. The total amount 

and pattern of litter production of different litter components depend on species, growth pattern, 

age, density, leaf area, basal area and canopy individuality and the a-biotic factors like 

temperature, water, mineral and nutrient availability [48]. Litter production and various climatic 

variables revealed the occurrence of litter production throughout the year may be due to the 

presence of evergreen, semi-evergreen and deciduous tree species which shed certain amount of 

their leaves throughout the year. Phenology of a forest provides reasonable quantification for 

litterfall. Seasonal variation in leaf litter production was less in evergreen species, while the 

brevi-deciduous and deciduous species showed a maximum in summer. The closed canopy state 

helps in moisture maintenance in dry mixed evergreen forest systems for a longer period and 

might cause late shedding of leaves. Although the tropical mixed evergreen forests are 
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distributed in drier regions, they get advantage from dew as only source of moisture for about 

more than six months in a year, which adds to the distinctive features of these forests, and the 

prevalence of deciduous and evergreen species contributes high litter production levels in this 

forests. Thus, considering the medium level of diversity, the distinctive type of the tropical 

mixed evergreen forests, that too in drier areas with high production levels and their conservation 

need is imminent..  

 
V. Conclusion 

The outcome of this study may add precious information in the database of the study area 

and may help to realize the functional role of forest in terms of forest litterfall and role of 

dominant species in maintaining the strength of forest soil under the prevailing set of 

environmental factors. The data generated would provide an insight into forest composition 

changes with time and ongoing human interference, and will be useful for forest management 

and biodiversity conservation. 
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