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Innutrient dynamics, an extremely valuable resource is litterfall. It is crucial to
the dynamics of soil nutrients, the characteristics of soil, and the transfer of
energy. In an agroforestry system, decomposition and litter fall are the two key
processes that contribute to soil enrichment. In addition to affecting soil
characteristics and ecology, litter fall in soil has a significant impact on carbon
sequestration. The type of tree, the management methods, and the quantity and
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Key Words: quality of litter all affect how much the soil is enriched. The complicated
Agroforestry ecophysiological process of litterfall is influenced by both internal and external
Litter Decomposition variables. Other significant causes of leaf fall include variations in weather and
Litterfall photoperiod as well as internal plant characteristics like age of leaf or potential
Nutrient Addition endogenous rhythams. Nutrients are converted as a result of decomposition of
Nutrient Cycling different components of litter, and their release is influenced by the content of
Soil the litter, moisture, activity of microbes, C:N, temperature, and other variables.

Litterfall therefore contributes to the long-term maintenance of nutrient levels

in forest ecosystems and has been a primary research focus for a better

understanding of soil fertility, site productivity, and forest services.

Introduction

Our capacity to meet food demands is threatened by
the rapidly rising human population, the shrinking
amount of cropland, and the declining fertility of
the soil. In recent years, interest in sustainable
farming practises like agroforestry has grown. Area
under agroforestry is 25.32 million ha, or 8.2% of
the total land area in India (Dhyani et al. 2013).
Due to their short rotation, rapid growth, and high
market value, certain tree species, including poplar
(Populus deltoides) and eucalyptus (Eucalyptus
tereticornis), are significant in agroforestry. So,
these species have now been planted on degraded
ground. In agricultural environments, the planting
of specific tree species may reduce crop failure
rates while also enhancing soil fertility (Chen et al.,
2019, Kumar et al., 2017). By fixing nitrogen,

absorbing nutrients from deeper soil layers, and
producing and decomposing tree biomass, trees
increase the fertility of the soil (Nair, 2011). Litter,
leaf litter, or tree litter is any dead plant material
that has fallen to the ground, including leaves, bark,
needles, and twigs. Litter offers habitat to plants,
microbes, and small animals. Nutrients are released
into the ecosystem as litter breaks down. Humus is
the fraction of the litter that takes longer to break
down. The ecological stability of a wooded
ecosystem depends fundamentally on the presence
of leaf litter. For the majority of terrestrial
ecosystems, the amount and pattern of litterfall
influences the cycling of nutrient, the fertility of the
soil, and primary production because leaf litter
serves as a crucial link between vegetation and soils
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and enables nutrients to be returned to the soils.
(Fontes et al, 2014, Becker et al, 2015).
Additionally, root extension and crown expansion
aid in the topsoil's organic matter buildup, which
enhances the soil's qualities in the root zone
(Mukhopadhyay et al, 2016). The cycling of
carbon and nutrients are among the main biological
processes that are enabled by the breaking down of
plant litter. (Cornwell et al., 2008). Besides this,
litter production is reliant on the structural features
of the vegetation, such as tree number, dimensions,
and diversity of species which offers valuable
insight into how an ecosystem functions,
specifically in relation to the incorporation of soil
organic carbon, the dynamics of decomposition,
and the cycling of nutrients (Argao et al, 2009).
Litterfall accounts for an estimated 5% (43 Pg C) of
the total worldwide forest carbon pool, transferring
around one-third of the yearly carbon intake to the
soil surface (Leitner et al, 2016, Neumann et al.,
2018, Pan et al, 2011). The Intergovernmental
Panel on Climate Change (IPCC) lists litter carbon
as being one of the five carbon pools in ecosystems
of forests, in addition to aboveground biomass,
belowground biomass, dead wood, and organic soil,
in the yearly national greenhouse gas (GHQG)
inventories. (Eggleston et al, 2006). Abiotic and
biotic factors such as geographic location (e.g.,
latitude, longitude, and altitude), climate conditions
(e.g., temperature and precipitation), and the
structure of the vegetation (e.g., forest category,
stand age, species, density, height, and diameter at
breast height) all impacts litterfall production.
(Starr et al., 2005, Chave et al., 2010, Guo et al.,
2019, Kirman et al, 2007, Quadros, 2019).
According to earlier research (Martinez-Alonso et
al., 2007, Zhang et al, 2014, Bhatti and Jassal,
2015), whereas climate-related characteristics,
particularly temperature and precipitation, are the
main drivers of litterfall generation, their
consequences vary among regions and forest types.
A common nondestructive method of determining
the dynamics of airborne biomass is litterfall
collecting. A significant source of nitrogen flow to
soil is the production of leaf material. Important
processes for transferring carbon and other
nutrients from the above-ground system to the
below-ground system in forests include litterfall
and its subsequent decomposition.

Through the transformation of organic components
into inorganic elements that the plants can re-
absorb, these activities represent important steps in
the cycling of nutrients. Climate factors including
temperature and precipitation as well as different
forest types have been reported to have an impact
on litter quality in terms of nitrogen, phosphorus,
and potassium concentration. Different tree species
produce litterfall and release nutrients in different
ways. Additionally, litterfall alters the soil's
physical and chemical characteristics, microbial
activity, and variety of the soil's fauna and flora
through the addition of organic matter and
nutrients. Litterfall therefore contributes to the
long-term maintenance of nutrient levels in forest
ecosystems and has been a primary research focus
for a better understanding of soil fertility, site
productivity, and forest services.Only 2.86 percent
of known forests were present in the primarily
agricultural state of Haryana at the time of its
founding. Agroforestry in the state at the time
consisted of a few naturally occurring trees on
agricultural bunds, including Prosopis cineraria,
Eucalyptus tereticor, Dalbergia sissoo, Populus
deltoids, Acacia nilotica, and Azadirachta indica
(Chaturvedi et al., 2016). These trees offer shade to
agricultural workers and bullocks/camels as well as
insurance security during drought years and crop
failures. The introduction of poplar through
WIMCO-NABARD partnerships with a buy-back
guarantee during the 1980s transformed Haryana
for the development of agroforestry. Poplar's
success in Haryana became the world's best
example of commercial agroforestry. Since then, it
has grown in significance and has extended to new
regions of Haryana. The areas covered by
agroforestry have grown even more after the
introduction of clonal eucalyptus, Melia and
Ailanthus excelsa. According to Giri et al. (2019),
poplar-based agroforestry systems are a sustainable
method of using land in northern India since they
increase biomass, soil fertility, carbon content, and
other ecosystem services. Due to its rapid growth
pattern and rising demand in the pulp and paper
industry, Melia composite is a viable agroforestry
tree species for boundary and block plantations. It
grows well with up to 4 dS/m of EC and well-
drained soils with moderate soil fertility.
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Figure 1: Leaf litterfall pattern of the four forest tree species (Jha and Mohapatra, 2010)

Effect of environmental variables on litter
production

In areas with and without a dry season the dry and
wet seasons are when litterfall in stands is at its
highest, respectively.  Litterfall output in
ecosystems is highly correlated with rainfall
seasonality (Becker et al., 2015, Owusu-Sekyere et
al., 2006, Muoghalu and Odiwe, 2011). In
particular, low air humidity, high temperature, and
their interplay reduce litterfall by promoting the
generation of abscisic acid in cocoa agroforestry
systems (Dawoe et al, 2010, Yang et al, 2003,
Triadiati et al., 2011). Elevation, wind, and foliar
diseases can all have an impact on leaf litterfall
(Mamani-Pati et al, 2012, Becker et al, 2015).
According to Kumar 2008, Domnguez et al. 2014,
Muoghalu and Odiwe 2011, soil quality and
management affect the quantity and the kind of the
litter produced by an ecosystem. Because of faster
biomass accumulation and/or a lower rate of
nutrient absorption from litter before abscission,
stands on fertile soils produce more high-quality
litter than stands on poor soils (Kumar 2008, Fontes
et al., 2014). According to Wood ef al. 2007, the
quantity of litterfall, the quality of the leaf litter, the
velocity of decomposition, and nitrogen
mineralization are all factors that affect soil
fertility. Because plants in natural systems, like
forests, primarily rely on nutrient cycling to meet
their nutritional needs, species variety and
composition, as well as moisture availability, are
used to control supply rate of nutrient and
limitation of nutrient (Kumar 2008, Becker et al.,
2015, Wood et al., 2007).

Effect of environmental variables on litter
dynamics

There are three main ways that decomposition take
place, (1) breaking down of litter in smaller
fragments; (2) the dissolution of substances that are
soluble in the soil; (3) the breakdown by
decomposer  organisms  (Hattenschwiler and
Jorgensen, 2010; Giebelmann et al. 2013).The
environment, climate, and soil characteristics such
as the soil's chemical makeup and physical
structure, which indirectly regulates temperature
and humidity, all have an impact on how quickly
leaf litter decomposes in the soil (Rawat and
Nautiyal 2009, Aravena et al., 2002). For instance,
due to the increased microbial decomposer
populations and the microclimatic circumstances
that support stand-specific litter decomposition, the
amount of litter decomposition is greatly impacted
by the organic forest top soil (Hayes and Holl,
2003). The rate of decomposition of litter is also
greatly influenced by the soil's pH, temperature,
and NH4-N content. Temperature, moisture, and
other microclimate elements may also have an
impact on the breakdown rate of litter. Several
publications  claim that the process of
decomposition of litter was sluggish in the cold and
quick when it rained (Tripathi et al, 2009, Devis
and Yadav 2007), and the main causes for the faster
litter decomposition rate during the rainy season
may be the presence of sufficient rainfall, suitable
moisture, and higher micro-fungal populations. Due
to heavy rainfall, moist soil, and a high microbial
load. Kumar et al. 2010, also came to the same
conclusion that there is a high rate of litter

259

Environment Conservation Journal



Pankaj et al.

Table 1: Chemical characteristics of the litter of the different tree species (Verma et al., 2022)

Parameter | N(%) | P (%) | K(%) | Ca Mg Cellulo | Lignin Carbon C:N L:N C:P N:P
(%) (%) se (%) | () (%)

Propsopis | 221a | 0.24a | 0.71a | 2.28a | 0.58b | 20.38b | 11.68b | 43.17ab | 19.66b | 5.33c | 177.19a | 9.04a

cineraria

Hardwickia | 141b | 0.21a | 0.56a | 199a | 0.67ab | 25.8la | 13.88a | 43.85a | 32.82a | 13.88a | 212.87a | 6.58b
binata

Tecomella | 231a | 0.25a | 0.51a | 1.13b | 098a | 1120c | 9.30c | 42.07b | 1991b | 9.30b | 172.40a | 8.62a

undulata

decomposition and an increase in weight loss in tech  agriculture, gardening, and modern

rainy seasons. Even though this assertion should be
evident, there is ongoing discussion regarding
which climate index may most accurately forecast
degradation rates. A number of scholars (including
Magid et al, 2002, Joffre et al, 2001) strongly
criticize this idea and claim that the correlation
between real evapotranspiration and litter
decomposition does not offer accurate indicators of
decay rates. Furthermore, litter decomposes more
quickly than its original location than any other
plant cover environment (Chapman and Koch,
2007). For instance, conifer habitat decomposes
more slowly than broadleaved habitat (Aravena et
al., 2002, Rawat and Nautiyal, 2009). When
compared to higher altitudes, litter decomposes
more quickly at lower elevations depending on the
type of vegetation there (Veen et al, 2015).
Additionally, soil N concentration, soil organic
matter content, fungal, bacterial ratio soil C:N and
C:P all lowered the rate of litter breakdown (Veen
et al., 2015, Parsons et al., 2014).

Importance of litterfall production

In agroforestry systems, decomposition of litter and
litterfall are important nutrient recycling vectors.
Woody perennials produce litter that enriches the
soil with nutrients and gives decomposers the
ingredients they need to reduce complex dead
organic matter to simple mineral forms. These
agroforestry activities contribute nutrients to the
soil, replenishing its fertility (Notaro et al, 2014,
Yadav et al., 2008). The rate of litter breakdown is
influenced by the relationship between the soil
biota, variations in the climate and litter quality.
Age and species variations, site features, seasonal
fluctuations, and tree management practices, as
well as tree base area and stand age are some of the
factors that determine litterfall rates (Kumar, 2008).
The practical understanding of the consequences of
litter is well established in many traditional
agricultural methods. Plant litters have been used
for a variety of things, such as mulching in low-

horticulture (Gartner and Cardon, 2006), protecting
against weed infestation (Cornwell et al., 2008),
preventing soil freezing and soil erosion (Cornwell
et al, 2008), improving mine reclamation
(Giebelmann et al., 2013), preserving moisture and
reducing evapotranspiration, and enhancing the
function of the forest ecosystem (Cornwell et al.,
2008). In forest ecosystems, nitrogen cycling
directly influences productivity by making nutrients
available for plant development (Krishna and
Mohan, 2007). Primary production is typically
assessed by the creation of litter, which serves as
the primary source of soil organic carbon (SOC)
and the cycling of plant nutrients. In the forest
ecosystem, litter is another measure of primary

production in addition to tree heights and
diameters.

Temporal litterfall production by different tree
species

Under semi-arid conditions of Haryana, Bhardwaj
et al. 2016 studied the effect of tree (5*4, 10*2 and
18*2*2 m) different trees spacing on litterfall
production in popular based agroforestry system
and observed that litterfall under 5*4 m spacing
was significantly higher by 2.48 and 1.84 times as
compared to 10*2 and 18*2*2 m, respectively.

For three important agroforestry tree species
growing in the dry western region of India,
Prosopis  cineraria, Tecomella undulata and
Hardwickia binata, Verma et al. 2022 investigated
litterfall production, decomposition, and nutrient
release. H. binata (9.44 Mg/ha'yr) exhibited the
highest litterfall, being followed by P. cineraria
(8.94 Mg/h/yr) and T. undulata (3.74 Mg/h/yr). P.
cineraria, T. undulata, and H. binata are the plants
that drop their leaves most frequently in the winter
and summer, respectively.

In Zambia, Yengwe et al (2018) estimate
Faidherbia tree litterfall patterns and nutrient
deposition from various age classes. From 8-, 15-,
and 22-year-old trees, the average amount of leaf
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litterfall was 1.6, 1.7, and 3.8 t DM/h, respectively.
With this amount of litterfall, there might be an
annual carbon and nutrient deposition of 0.7-1.6 t
C/h, 34-83 kg N/h, 1.8-4.3 kg P/h, and 10-26 kg
K/h. Compared to litterfall from 8- and 22-year-old
trees, litterfall from 15-year-old trees exhibited
higher concentrations of P and K. When compared
to litterfall from 8- and 15-year-old trees, the C/N
ratio of 22-year-old trees' litter was intermediate.
Negash and Starr (2021) investigated the
decomposition of six different tree species litter in
response to inputs of litterfall carbon on native
agroforestry farms in southern Ethiopia. They noted
that, aside from C and Mg concentrations, there
were notable variations in the chemical
composition of the litterfall (original litter material)
across the species. In comparison to the other
species, C. macrostachyus, E. brucei and M.
ferruginea showed higher N concentrations and
lower C/N ratios. The greatest Ca concentrations
were also found in C. macrostachyus and E. brucei,
however the difference between them and other
species was not considerable. The lowest K
concentrations were found in M. indica and P.
americana, with a notable divergence from other
species. The amount of magnesium did not
considerably vary amongst the species.

In semi-arid regions of western Rajasthan, Yadav et
al. (2008) reported significant seasonal variation in
the litter production by various multipurpose trees.
A significant pulse of litter production correlated
with the winter months (November-February), and
a period of decreased litterfall with the rainy season
(July-October). In the Taran Taran district of
Punjab, Rani et al. (2016) evaluated the litterfall
production patterns of various tree species. They
came to the conclusion that P. deltoides produced
the highest amount of leaf litter (7.8 t/h), followed
by T. grandis (1.83 t/h), and E. tereticornis (1.77
t/h), while P. pyrifolia produced the least (0.34 t/h).
Jha and Mohapatra (2010) investigated leaf litterfall
in four prominent tree species from India's semi-
arid region: Leucaena leucocephala, Acacia
nilotica, Azadirachta indica and Prosopis juliflora.
They demonstrated that all four species showed
distinct seasonal swings but a yearly trend in leaf
litterfall with a unimodal peak. Leucaena
leucocephala and Acacia nilotica had leaf litterfall
that varied from 6.5 (June) to 126.7 g/m* (October)

and 12.8 (June) to 116.7 g/m? (October),
respectively. Azadirachta indica and Prosopis
juliflora had mean monthly leaf litterfalls of 4.5
(July) - 179.9 g/m? (March) and 25.8 (July) - 118.8
g/m* (April), respectively (Fig. 1). The amount of
leaf litterfall varied greatly among the different
forest species. Prosopis had much more leaf litter
fall compared to other forest species being studied.
Total leaf litterfall weight varied from 5.98, 5.38,
and 3.31 Mg/ha/yr under Acacia nilotica,
Azadirachta indica and Leucaena leucocephala,
respectively, to as high as 8.13 Mg/ha/y in Prosopis
Jjuliflora. According to some writers fluctuations in
temperature and photoperiod as well as within-plant
characteristics like leaf age or potential endogenous
rhythms are also significant causes of leaf fall.
Given that all the species were of comparable age,
the amount of leaf litterfall is closely related to
canopy development, which is controlled by species
nature (Carrera et al., 2008).

Devi et al. (2021) investigated the pattern and
overall litterfall production in eucalyptus-based
agroforestry systems. They divided the litter into
three categories: leaves, woody items, and other
items. In the Kinnow + Eucalyptus + wheat system,
the Eucalyptus tree supplied the most leaf litter
(6.82 t/ha/annum), followed by the Kinnow tree
(2.61 t/ha/annum), and the Kinnow tree (0.434
t/ha/annum) in the Kinnow + Wheat system. It was
found that the months of November and December
provided the most leaf litter, while May and June
showed the least amount of litterfall.

The production of litterfall in the Eucalyptus dunnii
Maiden stand was examined by Ludvichak et al.
(2016). Leaf litter accounted for 61.57% of the
overall litterfall production, which was 6.99
Mg/h/y. In comparison to the other litter
components, such as twigs, thick branches, and
miscellaneous, leaf litter had a higher nutritious
content. Leaves, twigs, thick branches, and
miscellaneous made up 61.57, 17.34, 13.83, and
7.26% of the total litterfall measured, respectively.
In a study, Kumar et al (2017) observed that
plantations of Prosopis cineraria, Acacia senegal
and Tecomella undulata produced litter at rates of
16.1, 2.8, and 1.0 t/h, respectively. While T.
undulata had the highest quantities of K, Fe, and Zn
and P. cineraria had the highest amounts of Cu, 4.
senegal leaf litter had the highest concentrations of
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P, Ca, Mg, & Mn. However, P. cineraria and T.
undulata had higher and lower nutritional returns,
respectively. Under all tree plantations, the
sequence of nutrient return to soil was Ca > K >
Mg >P>Fe>Mn>Z7Zn> Cu.

Nutrient
species
Satyawali ef al. (2017) studied the monthly nutrient
return via litterfall of Eucalyptus camaldulensis and
Melia azedarach plantation in soil at different high
density spacings. Maximum and minimum return of
available macronutrients (kg/h) in soil was found in
the months of March-April (5.58-6.10 N, 0.42-0.46
P, 1.64-1.79 K) and December-January (1.251.03
N, 0.10-0.08 P, 0.37-0.30 K) for FEucalyptus
camaldulensis and December-January (7.148.81 N,
1.44-1.78 P, 5.19-6.41 K) and March-April (0.69-
1.19 N, 0.14-0.24 P, 0.50-0.87 K) for Melia
azedarach, respectively. The available NPK was
found to be decreasing with the successive soil
depths under all spacings and decreasing trend with
the increase in planting density was observed which
might be due to higher uptake of nutrients by more
trees per unit area. Devi ef al. (2021) examined the
nutrient dynamics related to litterfall in the semi-
arid region of Haryana. They noticed an increase in
N, P and K concentrations due to tree species' leaf
litter fall, and these nutrients' release into the soil as
a result of their decomposition is a primary cause of
the soil's improved N, P and K content. When
compared to Kinnow leaf litter fall, the addition of
N (94.1 kg/h) and P (19.1 kg/h) was substantially
higher from Eucalyptus leaf litter fall; however, the
addition of K (26.6 kg/h) was significantly higher
from Kinnow litter fall (12.3 kg/h). Under alkaline
soils of Haryana, Bhardwaj et al. (2016) analysed
the nutrient concentration of macronutrients of
litterfall from different spacing of 8 year old poplar
based agroforestry systems. They revealed that
there was no significant differences in the content
of nitrogen, phosphorus and potassium in the leaves
litterfall. Although, the content of nitrogen and
phosphorus (1.32 and 0.15%) was highest in 5*4 m
spacing whereas, Potassium content (0.64%) was
highest under 18*2*2 m spacing.

Singh (2009) evaluated the poplar's nutrient
concentrations in an agroforestry system under
subtropical conditions at various ages and
discovered that the concentrations of N, P, K, Ca,

addition/release by different tree

and S considerably reduced as plantation ages
increased. Nutrient concentration was highest in
plants that were one year old and lowest in those
that were six years old. The dilution effect may be
responsible for the decline in nutrient concentration
with age. The concentration of Ca was highest
(1.77-2.12%) and that of P was lowest (0.09-
0.16%) among the major nutrients at different ages.
In poplar plantations with three spacings and two
row directions, Singh ef al. (2007) also found the
highest concentration of calcium and the lowest
concentration  of  phosphorus among the
macronutrients. While litterfall was lowest (0.3
Mg/h) and highest (5.94 Mg/h) in plantations older
than six years, respectively.

Yan et al (2016) compared the nutrient
concentration of senesced leaves of Ilarch
plantations and the secondary forest mainly

dominated by Quercus mongolica, Acer mono,
Juglans mandshurica and Fraxinus rhynchophylla
plantations and reported significantly higher
nutrient concentrations in J. mandshurica leaves
among secondary forest plantations and lowest in
Larix spp. The highest N, P, K, Ca, Cu, Zn
concentration was recorded in J. mandshurica and
Mg was in A. mono whereas lowest N, Ca, Mg, Cu
was observed in Larix spp. and P, Zn was in Q.
mongolica. Rani et al. (2016) evaluated the addition
of nutrients by four distinct species and found that
nitrogen (2.27%), potassium (1.90%), and
phosphorous (0.32%) contributed the most nutrients
through litter fall. P. deltoides (2.27%) and P.
pyrifolia (1.15%) had the highest and lowest N
input through leaf litter, respectively. K input (%)
was highest in 7. grandis leaves (0.32) and lowest
in E. tereticornis (0.21). P. deltoides had the
highest P input (%) through leaf litter (1.90),
whereas E. tereticornis had the lowest (1.27).
According to Yadav and Bisht (2014), total annual
deposition of litterfall under agri-horticultural
systems was determined to be 2143.3 kg/h/yr, and
the relative richness of nutrients in pecan nut tree
litter fall was in the order of C>N>K>P. The total
nutrient accumulation from the aforementioned
pecan nut litter fall might be 901.91 kg of carbon
per hectare per year, 57.44 kg N/h/y, 3.21 kg of
phosphorus per hectare per year, and 43.29 kg of
K/h/y. In the agri-horticultural systems, there was a
large buildup of soil organic carbon and accessible
NPK.
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The concentration of N in the leaves was
significantly different (p 0.05) between the species
in the western arid region of India, according to
Verma et al. (2022) and followed the order T.
undulata > P. cineraria > H. binata, while the
concentrations of P and K were not statistically
different among the species. P. cineraria and T.
undulata had the highest calcium and magnesium
concentrations,  respectively. The  highest
concentrations of cellulose, lignin, and carbon were
found in the leaves of H. binata, followed by P.
cineraria, while the lowest concentrations were
found in T. undulata.

Between species, there were large differences in the
C:N ratios, which ranged from 19.66 to 32.82.
Although the differences in the C:P ratios amongst
the species were not statistically significant, H.
binata had the greatest C:P ratio (more than 200:1),
followed by P. cineraria, and T. undulata.
According to Table 1, the initial L:N and N:P ratios
varied greatly among the various litter types,
ranging from 5.33 to 13.88 for L:N and 6.58 to 9.04
for N,P. The traditional Eucalyptus-based
agroforestry system's showed nutrient budget at
various spacings was published by Kumar et al.
(2021). They came to the conclusion that the leaves
and branches were the main nutrient source. While
in 2014-15, 61.5 m spacing, 33 m spacing, and 171
m spacing all yielded higher amounts of nitrogen
(N) through leaf litter (54.04 and 53.05 kg/h,
respectively). Out of which, the intercrops utilized a
total of 44.01 kg/ha of nitrogen, 9.96 kg/h of
phosphorus, and 68.65 kg/ha of potassium,
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respectively. Consequently, there are still 7.05
(kg/h) of phosphorus and 45.31 (kg/h) of nitrogen.
The recovery of nutrients by litterfall in a stand of
Eucalyptus dunnii in a Pampa ecosystem is
evaluated by Ludvichak et al. (2016) and concluded
that the order of macro- and micro-nutrient
concentration of leaf litter varied as Ca (12.52 g/kg)
>N (7.76 g/lkg) > K (3.77 g/kg) > Mg (2.43 g/kg)>
S (0.78 g/kg)> P (0.52 g/kg) and Mn (1252.73 ppm)
> Fe (106.52 ppm) > B (40.99 ppm) > Zn (12.44
ppm) > Cu (5.46 ppm) respectively. The same
pattern was observed for nutrient return through
litterfall.

Conclusion

The primary mechanism responsible for soil
improvement in agroforestry systems is litterfall
from trees. The growth pattern, age, density and
canopy characteristics, as well as the environment,
including temperature, all affect the quantity and
quality of litterfall. The type of tree, the
management techniques used, and the quantity and
quality of litter all affect how much nutrient return
(macro and micro nutrients) occurs in the soil. In
order to research how different tree species affect
soil enrichment, it is essential to obtain knowledge
of the litterfall, nutrient content and prospective
nutrient returns by different tree species.
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