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Abstract
Megathyrsus  maximus (Guinea grass)  has  a  high potential  for  use as  a  raw material  for  organic  fertilizer  production.  In  the present  study,  leaf

nutrient content and dry matter yield of naturally grown M. maximus under a coconut plantation were measured when harvested 4, 6, 8, 10, and

12 weeks after initial cutting to evaluate its feasibility. All the Guinea grass in the experiment field was cut at a height of 15 cm and allowed to

regrow before harvesting. The percentage of leaf nutrients, nitrogen, phosphorus, potassium, calcium, and magnesium were determined on a dry

weight basis,  and the dry matter yield per hectare was measured at each harvesting interval.  Leaf nutrient content and dry matter yield of M.
maximus varied significantly (p < 0.05) when harvested at different growth stages. The highest nutrient levels were recorded when harvested 4

weeks  after  initial  cutting,  and  the  lowest  was  12  weeks  after  initial  cutting.  The  highest  dry  matter  yield  was  obtained  12  weeks  after  initial

cutting, and the lowest was 4 weeks after initial cutting. The highest leaf nutrient levels recorded for nitrogen, phosphorus, potassium, calcium,

and magnesium were 1.49%,  0.29%,  3.16%,  0.57%,  and 0.45%,  respectively.  The highest  dry  matter  yield  was  1.89 t  ha−1,  and the lowest  was

0.84  t  ha−1.  Considering leaf  nutrient  levels  and the  dry  matter  yield,  it  is  suggested that M.  maximus can  be  harvested six  weeks  after  initial

cutting to use as a raw material to produce organic fertilizer or as green manure for coconut plantations.
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 Introduction

Megathyrsus  maximus (Guinea  grass),  formerly  known  as
Panicum  maximum,  is  a  subtropical  grass  native  to  South
Africa[1] and  is  considered  one  of  the  best  fodder  species  in
tropical countries. This can produce good quality higher yields
when  managed  properly[2] due  to  its  higher  performance  as  a
C4 plant[3].  This plant is  more suitable for being used as a pas-
ture, cut-and-carry, and producing hay and silage. Guinea grass
can be managed as a pasture for a longer period if it is grazed
below  35  cm  in  height[4].  Guinea  grass  should  be  harvested
when  the  plant  reaches  a  60  to  90  cm  height  to  produce  hay
and silage and can be harvested up to 150 cm height[5]. To pro-
duce  the  highest  quality  silage,  it  is  recommended  to  harvest
Guinea grass before flowering[6].

Megathyrsus maximus was introduced to Sri  Lanka as fodder
for  horses  and  cattle  and  was  widely  farmed  and  then  natu-
ralized  within  the  Sri  Lankan  ecosystem  in  a  short  period  of
time[7]. Although no definite date for the arrival of Guinea grass
to Sri Lanka has been established, several scholars assume that
it was introduced in the early 19th century, prior to 1824[8].

In the 19th century Guinea grass was regarded as a weed and
is now designated as an alien invasive species in Sri Lanka[9,10].
This  plant  is  also found as  an invasive weed in many coconut-
growing  lands[11],  interfering  with  the  routine  practices  of  the
plantation and thereby increasing the cost of production. Most
manual and mechanical  weed management methods are inef-
fective  against  this  rhizomatous  grass  weed.  Controlling  this
weed  has  become  extremely  difficult  and  laborious  with  the
prohibition of systemic herbicides.

Even though this plant is recognized as a problematic weed
in  Sri  Lankan  agriculture  ecosystems,  in  many  countries,  this
plant  is  considered  a  raw  material  to  produce  organic
fertilizer[12,13] and green manure[14−16] other than recognized as
a valuable forage.

Guinea grass is one of Sierra Leone's most prominent grasses,
having  taken  over  most  of  the  arable  land  and  been  used  as
green  manure  while  preparing  seedbeds  for  maize  and  tuber
crops since it  provides  a  low-cost  source of  nutrients  for  plant
growth  and  production.  Guinea  grass  has  been  indicated  as
viable green manure for maize production, and 15 t ha−1 is rec-
ommended  as  the  best  application  rate  for  maize  cultivation.
Also, using Guinea grass as green manure at a rate of 15 t ha−1

has  significantly  improved  vegetative  growth[16].  Applying
Guinea grass as organic manure has increased plant height, leaf
area,  fresh  and  dry  weights  of  shoots,  and  roots  of  maize.
Another experiment revealed that compost made from Guinea
grass could be used as an effective soil supplement for improv-
ing soil fertility and increasing maize grain yield. The author has
further stated that producing compost with this grass in tropi-
cal  countries  where  this  is  abundantly  available  would  reduce
the cost of production, increasing the farmer's income[17].

In most of the agricultural lands in Jamaica, Guinea grass had
been  used  as  a  mulch  to  minimize  the  impact  of  droughts  in
areas  where  rainfall  is  scarce.  After  preparing  the  soil  for  agri-
culture,  it  was  recommended  to  apply  dried  Guinea  grass  on
the  ground  like  a  mat.  This  approach  has  enhanced  soil  mois-
ture  retention,  and,  as  a  result,  seed  germination  and  crop
establishment during dry spells have been facilitated, reducing
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the need for supplementary water supply. Guinea grass should
be harvested before flowering in this method since it becomes
more  liquified  during  the  reproductive  stage,  making  it  more
difficult to disintegrate as a mulch. Mulching with Guinea grass
has also reduced weed development,  lowering the expense of
weeding and reducing competition with the crop for soil mois-
ture and nutrients[15].

A  study  conducted  on  various  rates  of  dried  Guinea  grass
mulch  (0,  2,  4,  and  8  t  ha−1)  on  the  growth  and  yield  perfor-
mances of cowpeas and eggplants revealed that mulching has
improved both dry  matter  accumulation in  cowpeas  and mar-
ketable yield in eggplants, with the application rate of 4 t ha−1

of dried Guinea grass as a mulch.  It  has also improved the soil
water  retention,  seedling  emergence,  weed  control,  and  yield
of both cowpeas and eggplants[14]. Furthermore, a recent study
has  confirmed  that  the  combined  application  of  Guinea  grass
and  poultry  manure  has  increased  the  growth  and  yield  of
sorghum  by  improving  soil  properties[18].  It  highlighted  the
importance of the slow decaying process of Guinea grass green
manures for retaining the nutrients in the root zone for a longer
period.

Senanayake et al.  studied Guinea grass's  chemical  and taxo-
nomical characteristics,  including leaf nutrient analysis,  carbon
isotope analysis, and leaf anatomy covering seven agroecologi-
cal  regions in Sri  Lanka in 2018[19].  Other  than that,  only a  few
research studies  have been carried out  to  identify  the  alterna-
tive uses of  this  invasive species in local  conditions.  Therefore,
this  study  was  designed  to  evaluate  the  feasibility  of  using M.
maximus as  a  raw  material  to  produce  organic  fertilizer  for
coconut  plantations  by  estimating  the  nutrient  composition
when harvested at different growth stages.

 Materials and methods

 Experiment site
The  present  study  was  carried  out  for  a  six  month  period

starting from March 2021 at  Rathmalagara Research Station of
the  Coconut  Research  Institute  of  Sri  Lanka  situated  at
Madampe  (7°32'47.1084''  N,  79°53'18.6432''  E,  elevation  33  m
from  the  mean  sea  level)  in  Puttalam  district  (Fig.  1).  The  area
belongs  to  the  low  country  intermediate  zone  (IL1)[20],  which
receives  1,660  mm  mean  annual  rainfall  and  a  23.8−30.4  °C
average  temperature  range[21].  The  soil  of  the  experiment  site
belongs  to  the  Andigama  series,  which  is  classified  under  the
great  soil  group  of  Red  Yellow  Podzolic  and  characterized  by
soft  or  hard  laterite,  sandy  clay  loam  soil  mixed  with  a  signifi-
cant  quantity  of  ironstone  gravel.  These  soils  are  shallow  to
moderately deep and moderately well-drained[22].

 Experimental design
This experiment was laid according to the Randomized Com-

plete  Block  Design  (RCBD)  with  four  replicates  in  an  existing,
naturally grown (previously used as a research field for Guinea
grass  experiments),  uniform Guinea grass  field  under  coconut.
The area under a coconut square (8 m × 8 m) was selected as a
single plot. All the experimental plots were cut at the height of
15  cm  from  the  ground  level  before  initiating  the  experiment
and allowed to regrow in their natural habitat without supple-
menting any plant nutrients or conducting any weed manage-
ment  strategies.  They  were  then  harvested  4,  6,  8,  10,  and  12
weeks  after  initial  cutting.  Dry  matter  yield  and  leaf  nutrient

content of Guinea grass were measured at different harvesting
intervals.

 Measurement of dry matter yield
The  total  fresh  weight  of  Guinea  grass  in  each  plot  was

recorded  separately.  Three  random  samples  were  then  taken
from each plot,  and the  fresh  weight  of  the  collected samples
was  recorded  at  the  time  of  harvesting.  These  samples  were
oven-dried  at  70  °C  until  they  reached  a  constant  weight
following  standard  protocols.  The  moisture  content  of  each
sample  was  calculated  and  averaged.  The  total  dry
matter content of each plot was calculated using fresh weight,
dry weight, and moisture content of collected samples. Finally,
the  dry  matter  yield  per  hectare  was  calculated.  The  average
dry matter yield harvested from four replicates simultaneously
was considered the dry matter yield.

 Leaf nutrient analysis
Three random leaf samples from each plot were collected in

contamination-free  polythene  bags  separately.  Leaf  samples
were cleaned with distilled water and oven-dried at 70 °C until
they reached a constant weight and ground with a pre-cleared,
contamination-free  plant  material  grinder.  The  ground  homo-
genized  leaf  samples  were  stored  in  clean  plastic  bottles  until
further laboratory analysis.

The  total  nitrogen  (N)  content  of  leaf  samples  was  deter-
mined based on Kjeldahl[23] and total  leaf  phosphorus (P)  con-
tent  was  measured  colorimetrically  with  ammonium  molyb-
date  following  the  standard  protocol[24].  Total  potassium  (K),
calcium  (Ca),  and  magnesium  (Mg)  content  in  leaf  samples
were  determined  using  Inductively  coupled  plasma-optical

 
Fig. 1    Map of experiment site: Rathmalagara Research Centre of
Coconut Research Institute of Sri Lanka.
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emission  spectrometry  (iCAP  Pro,  Thermo  Scientific,  Germany)
followed  by  microwave  digestion  with  high  purity  nitric  acid
and  hydrogen  peroxide  at  200  °C[25].  All  the  leaf  nutrient  con-
tent were determined on a dry weight basis.

 Statistical analysis
MINITAB  17  version  was  used  for  statistical  analyses.

Homoscedasticity  and  normality  of  all  the  measured  para-
meters were checked using the normality test, outlier test, and
spread of data in different treatments were compared by draw-
ing  box  plots.  Next,  the  mean,  minimum,  maximum,  standard
deviation  (SD),  and  coefficient  of  variation  (CV)  of  measured
parameters were calculated under descriptive statistics. Finally,
the mean values of  the data were statistically  compared using
the One-way Analysis  of  variance  (ANOVA)  at  5  % significance
and Tukey’s pairwise comparison test.

 Results and discussion

 Variations of dry matter yield and leaf nutrient content
Results  in Table  1 indicate  that  dry  matter  yield  and  total

phosphorous content in leaves have more variation compared
to  other  measured  parameters.  The  highest  dry  matter  yield
(1.89  ±  0.45  t  ha−1)  was  recorded  when  Guinea  grass  was  har-
vested 12 weeks after regrowth. The highest leaf nutrient con-
tents were recorded when Guinea grass was harvested 4 weeks
after initial  cutting,  and the recorded values for total  nitrogen,
phosphorous,  potassium,  calcium,  and  magnesium  content  of
the  leaves  as  a  percentage  of  their  dry  weight  were  1.49  ±
0.06%,  0.29  ±  0.07%,  3.16  ±  0.43%,  0.57  ±  0.06%,  and  0.45  ±
0.02% respectively.

 Dry matter yield at different harvesting intervals
Figure  2a reveals  that  the  dry  matter  yield  has  increased

significantly (p < 0.05)  with the increase in grass maturity.  The
lowest  dry  matter  yield  (0.84  ±  0.20  t  ha−1)  was  recorded  4
weeks after initial cutting, and it has been increased up to 1.89
± 0.45 t ha−1 when it reached 12 weeks after initial cutting. The
order of ascent for dry matter yield obtained at various harvest-
ing intervals was 12 weeks > 10 weeks > 8 weeks > 6 weeks > 4
weeks after initial cutting.

According to previous studies,  576.43 kg ha−1 herbage yield
from  monocropping  of  this  grass  can  be  received  when  har-
vested at six week intervals[26]. Another study has reported that
the  dry  matter  yield  of Megathyrsus  maximus has  been
increased  with  the  length  of  the  cutting  interval  and  further
stated that approximately 12.07 tons of dry matter yield can be
obtained per year from one hectare and approximately 14.25 t
ha−1 yr−1 and 14.89 t  ha−1 yr−1 yield when harvested once in 4
and 5 weeks interval[27].

However,  with  nitrogen  fertilizer  application,  higher  dry
matter  yield  was  recorded  compared  to  non-nitrogen  applied
fields. For example, when nitrogen is applied at a rate of 150 to
200 kg ha−1 of Guinea grass production land, an annual yield of
18 to 21 tons of forage can be obtained from a hectare. A two-
year study conducted to assess the forage yield and nutritional
value of 24 genotypes of M. maximus in the Brazilian savannah
has reported the highest annual dry matter yield as 20.9 t ha−1,

including the stems and 14.7  t  ha−1 as  the highest  annual  leaf
dry  matter  yield.  These  experiment  plots  had  been  fertilized
with 250 kg ha–1 of nitrogen and 207.5 kg ha–1 of potassium per
year[28].  Furthermore,  as  farm  yard  manure  (FYM)  application

levels  increased,  Guinea  grass  dry  matter  yield  enhanced  (239
to  457  kg  ha–1 per  1  tonne  of  FYM)  by  improving  both  the
productivity and quality of the grasses[29].

 Leaf nitrogen content at different harvesting intervals
Leaf nitrogen content of M. maximus has been decreased sig-

nificantly  (p  <  0.05)  with  the  increment  of  maturity  (Fig.  2b).
The  highest  nitrogen  content  was  recorded  at  the  4  week
growth  stage,  followed  by  the  6,  8,  10,  and  12  week  growth
stages.  The  highest  recorded  value  was  1.49  ±  0.06%,  and  the
lowest  was  0.71  ±  0.25%.  Compared  to  the  leaf  nitrogen  con-
tent  at  6,  8,  10  and  12  week  growth  stages,  27.98%,  36.70%,
49.85%,  and  111.39%  more  leaf  nitrogen  was  present  at  the  4
week growth stage.

Guinea grass samples collected from naturally grown fields in
low  country-wet  zone,  mid  country-wet  zone,  up  country-wet
zone,  low  country-intermediate  zone,  mid  country-intermedi-
ate  zone,  up  country-intermediate  zone,  and  low  country-dry
zone  of  Sri  Lanka  had  recorded  1.92%,  2.06%,  1.65%,  1.82%,
1.92%, 1.68%, and 1.22% of leaf  nitrogen content respectively.
Guinea grass samples collected from the mid country-wet zone
had the highest leaf nitrogen content and the lowest was from
low country-dry zone samples[19].

A  study  has  stated  that M.  maximus produced  a  higher
herbage nitrogen content when grown under the tree canopy
(0.72%)  than  in  the  open  between  canopies  (0.55%).  The  leaf

Table  1.    Descriptive  statistics  of  dry  matter  yield  and  leaf  nutrient
content

Variable
Harvesting

interval (weeks
after regrowth)

Mean Min. Max. SD CV (%)

Dry matter yield
(t ha−1)

4 0.84 0.51 1.19 0.20 24.31
6 1.01 0.47 1.75 0.39 37.99
8 1.52 0.53 2.96 0.81 53.66

10 1.80 0.46 3.75 0.97 53.80
12 1.89 1.20 2.47 0.45 23.51

Total nitrogen (%
dry weight basis)

4 1.49 1.38 1.63 0.06 4.00
6 1.16 0.79 1.35 0.18 15.72
8 1.09 0.71 1.36 0.18 16.88

10 0.99 0.69 1.37 0.17 17.29
12 0.71 0.17 1.08 0.25 34.75

Total
phosphorous
(% dry weight
basis)

4 0.29 0.20 0.39 0.07 24.97
6 0.27 0.15 0.50 0.13 48.38
8 0.25 0.15 0.34 0.07 28.36

10 0.21 0.10 0.40 0.11 49.10
12 0.19 0.05 0.35 0.09 46.33

Total potassium
(% dry weight
basis)

4 3.16 2.49 4.05 0.43 13.75
6 2.52 1.67 3.02 0.48 19.23
8 2.20 1.59 3.04 0.48 21.67

10 2.12 1.19 3.47 0.74 35.09
12 1.91 1.45 2.34 0.26 13.42

Total calcium
(% dry weight
basis)

4 0.57 0.50 0.65 0.06 10.10
6 0.56 0.45 0.68 0.08 13.61
8 0.48 0.36 0.62 0.08 17.32

10 0.43 0.23 0.64 0.16 37.78
12 0.43 0.30 0.59 0.09 21.08

Total
magnesium
(% dry weight
basis)

4 0.45 0.43 0.48 0.02 4.21
6 0.39 0.30 0.47 0.06 15.64
8 0.37 0.26 0.44 0.05 14.48

10 0.34 0.19 0.46 0.07 21.36
12 0.32 0.26 0.40 0.05 14.09

Since these are naturally existing fields, the variation is higher compared to
cultivated fields resulting in higher CV values.
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nitrogen  content  were  1.13%  and  0.88%,  respectively,  when
grown  under  and  between  canopies,  and  nitrogen  content  in
stems  of M.  maximus harvested  under  and  between  canopies
were 0.42% and 0.35%, respectively[30].

 Leaf phosphorous content at different harvesting
intervals

Leaf  phosphorous  content  was  declined  significantly  (p  <
0.05)  with  increasing  maturity  (Fig.  2c).  The  highest  leaf  phos-
phorus  content  (0.29  ±  0.07%)  of M.  maximus was  received
when  harvested  4  weeks  after  initial  cutting,  and  the  lowest
(0.19 ± 0.09%) was recorded when harvested 12 weeks after ini-
tial cutting. Compared to the leaf phosphorous content at 6, 8,
10, and 12 weeks of growth stages, 9.59%, 18.96%, 37.05%, and
51.31%  more  leaf  phosphorous  was  present  at  4  weeks  of
growth stage after initial cutting.

Guinea grass harvested from the seven different agroecologi-
cal  zones  of  Sri  Lanka  reported  0.24%,  0.18%,  0.28%,  0.19%,
0.21%,  0.25%,  and  0.28%  leaf  phosphorous  content,  respec-
tively.  Results  of  the  current  study  also  fell  into  these  ranges.

According  to  that  research,  the  highest  phosphorous  content
was recorded in the samples collected from the up-country wet
zone and the low-country dry zone, while the lowest was in the
samples collected from the mid-country wet zone[19].

 Leaf potassium content at different harvesting
intervals

Similar to leaf nitrogen and phosphorous content, leaf potas-
sium  content  was  also  decreased  significantly  (p  <  0.05)  with
increasing  maturity  (Fig.  2d).  The  highest  leaf  potassium  con-
tent  (3.16  ±  0.43%)  resulted  at  4  weeks  of  growth  stage  after
initial  cutting  and  the  lowest  (1.91  ±  0.26%)  at  12  weeks  of
growth.  Compared  to  the  leaf  potassium  content  at  6,  8,  10,
and  12  weeks  of  growth  stages,  25.42%,  43.81%,  48.96%,  and
65.18% more leaf potassium was present at the 4 weeks of the
growth stage. However, leaf potassium content present at the 6
and 8 weeks growth stages did not vary significantly.

The  leaf  potassium  content  of  Guinea  grass  from  the  seven
ecological  zones  were  1.96%,  1.84%,  2.64%,  1.60%,  2.36%,
2.36%,  and  1.92%.  The  highest  leaf  potassium  content  was

a
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Fig. 2    (a)  Dry matter yield,  (b) total  leaf nitrogen content,  (c)  total  leaf phosphorous content,  (d) total  leaf potassium content,  (e)  total  leaf
calcium content, and (f) total leaf magnesium content at different growth stages (4, 6, 8, 10, and 12 weeks after initial cutting). Means that do
not share a letter are significantly different at p < 0.05.
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reported from the Guinea grass samples collected from the up-
country  wet  zone  and  the  lowest  from  the  low  country–
intermediate zone[19].

 Leaf calcium and magnesium content at different
harvesting intervals

Leaf calcium content of Guinea grass was also varied signifi-
cantly  (p  <  0.05)  with  different  growth  stages  and  decreased
with  maturity  (Fig.  2e).  The  highest  leaf  calcium  content
received was 0.57% ± 0.06% at 4 weeks of growth, and the low-
est  was  0.  43%  ±  0.09%  at  12  weeks  of  growth.  Leaf  calcium
content  present  at  the  4  and  6  weeks  growth  stages  did  not
vary  significantly.  Compared  to  the  leaf  calcium  content  at  8,
10,  and  12  weeks  of  growth  stages,  19.36%,  31.78%,  and
33.22%  more  leaf  calcium  was  present  at  the  4  week  growth
stage.

Similarly, leaf magnesium content also varied significantly (p
<  0.05)  with  maturity  (Fig.  2f).  Leaf  magnesium  content  had
been  reduced  with  increasing  maturity.  The  highest  leaf  mag-
nesium content received was 0.45 ± 0.02 at 4 weeks of growth,
and  the  lowest  was  0.  32  ±  0.05  at  12  weeks  of  growth.  Com-
pared to the leaf magnesium content at 6, 8, 10, and 12 weeks
of  growth  stages,  16.24%,  22.52%,  31.52%,  and  40.18%  more
leaf magnesium was present at the 4 weeks growth stage.

Four  replicates  of  Guinea  grass  leaf  samples  collected  from
the  low  country  intermediate  zone,  indicated  0.88%  calcium
and  0.31%  magnesium  content[19].  The  results  of  the  present
study also align with the above findings.

The  main  green  manure  types  recommended  for  coconut
plantations  by  the  Coconut  Research  Institute  of  Sri  Lanka  are
Gliricidia  sepium[31,32] and Tithonia  diversifolia[33].  Leaf  nitrogen,
phosphorous,  potassium,  calcium  and  magnesium  content  of
Gliricidia sepium are reported to be in the range of 2.5%−3.5%,
0.1%−0.2%,  1.3%−1.7%,  1.0%−1.9%,  and  0.3%−0.5%  respec-
tively. Gliricidia sepium is recommended to be applied at a rate
of  25  kg  per  adult  palm  along  with  1,375  g  of  Eppawala  Rock
Phosphate,  250  g  of  Dolomite,  and  270  g  of  Muriate  of
Potash[34]. According to current research findings, Guinea grass
can  replace  traditional  green  manure  more  effectively  as  it
supplies  1.49%,  0.29%,  3.16%,  0.57%,  and  0.45%  of  nitrogen,
phosphorus,  potassium,  calcium,  and  magnesium  respectively
within a short period[34].

The  highest  leaf  nutrient  presented  in  Guinea  grass  was
potassium (3.16% ± 0.43%) which is one of the major macronu-
trients required by coconut palm (125.9 kg ha−1 yr−1) at a higher
rate[35]. Therefore, Guinea grass can be suggested to be used as
a  raw  material  for  organic  fertilizer  production  and  as  green
manure  for  coconut  plantations  which  can  not  easily  be
achieved  with  the  application  of Gliricidia  sepium or Tithonia
diversifolia.

 Conclusions

M.  maximus,  naturally  grown  under  a  coconut  plantation  in
the  low  country  intermediate  zone,  has  shown  significant
changes  in  their  leaf  nutrient  content  and  dry  matter  yield
when harvested at different growth stages after  initial  cutting.
The  highest  available  leaf  nutrient  of  Guinea  grass  was  potas-
sium  and  thereby  can  be  used  as  a  raw  material  to  produce
organic fertilizer for coconut plantations and can be utilized as
green  manure  since  potassium  is  one  of  the  major  nutrients
required  by  coconut  palm  at  a  higher  amount  without  a

natural fertilizer source in the country. Based on the dry matter
yield  and  leaf  nutrient  composition,  Guinea  grass  can  be  sug-
gested to be harvested 6 weeks after initial  cutting to be used
as  a  raw  material  to  produce  organic  fertilizer  or  as  green
manure  for  coconut  plantations.  However,  further  studies  are
required  to  understand  the  decomposition  of  Guinea  grass
when applied as green manure and its  impact on the coconut
palm and soil properties.

 Acknowledgments

We would like to express our gratitude to the technical staff
of the Agronomy Division of the Coconut Research Institute of
Sri  Lanka,  for  their  involvement  in  collecting  and  analyzing
samples. Mr. Gihan Fernando and Mrs. Asanki Jayamali deserve
special appreciation for their enormous contribution to labora-
tory analysis and compiling data. We would like to express our
great appreciation to the editor and two anonymous reviewers
for their insightful comments and critical evaluation.

Conflict of interest

The authors declare that they have no conflict of interest.

Dates

Received  7  November  2022;  Accepted  21  March  2023;
Published online 30 May 2023

References

Pieterse  PA,  Rethman  NFG,  Van  Bosch  J. 1997.  Production,  water
use efficiency, and quality of four cultivars of Panicum maximum at
different  levels  of  nitrogen  fertilization. Tropical  Grasslands
31:117−123

1.

Sukhchain,  Sidhu  BS. 1992.  Correlation  and  path  coefficients
analysis  for  reproductive  traits  in  Guinea  grass. Euphytica
60(1):57−60

2.

Batistoti  C,  Lempp  B,  Jank  L,  Morais  MDG,  Cubas  AC,  et  al. 2012.
Correlations  among  anatomical,  morphological,  chemical,  and
agronomic  characteristics  of  leaf  blades  in Panicum  maximum
genotypes. Animal Feed Science and Technology 171(2−4):173−80

3.

Benabderrahim  MA,  Elfalleh  W. 2021.  Forage  potential  of  non-
native  Guinea  grass  in  north  african  agroecosystems:  genetic,
agronomic, and adaptive traits. Agronomy 11(6):1071

4.

Phimmasan  H.  2005. Evaluation  of  tropical  forages  as  feeds  for
growing  rabbits.  Doctoral  dissertation.  Swedish  University  of
Agricultural Sciences.

5.

Sarwatt  SV,  Mussa  MA,  Kategile  JA. 1989.  The  nutritive  value  of
ensiled forages cut at three stages of growth. Animal Feed Science
and Technology 22(3):237−45

6.

Thwaites  GHK,  Hooker  JD.  1864. Enumeratio  plantarum  Zeylaniae:
an  enumeration  of  Ceylon  plants,  with  descriptions  of  the  new  and
little known genera and species, observations on their habitats, uses,
native  names,  etc.  London:  Dulau  &  Co. https://doi.org/10.
5962/bhl.title.574

7.

Wisumperuma,  D. 2007.  First  known  record  of  guinea  grass
cultivation  in  Sri  Lanka,  1801-1802. Journal  of  the  Royal  Asiatic
Society of Sri Lanka 53:219−26

8.

Bambaradeniya  CNB. 2002.  The  status  and  implications  of  alien
invasive species in Sri Lanka. Zoos' Print Journal 17(11):930−35

9.

Weerawardane NDR, Dissanayake J. 2005. Status of forest invasive
species in Sri Lanka. The unwelcome guests114−120

10.

Composting using weed slash
 

Udumann et al. Technology in Horticulture 2023, 3:9   Page 5 of 6

https://doi.org/10.1007/BF00022258
https://doi.org/10.1016/j.anifeedsci.2011.11.008
https://doi.org/10.3390/agronomy11061071
https://doi.org/10.1016/0377-8401(89)90065-5
https://doi.org/10.1016/0377-8401(89)90065-5
https://doi.org/10.5962/bhl.title.574
https://doi.org/10.5962/bhl.title.574
https://doi.org/10.11609/JoTT.ZPJ.17.11.930-5


Senarathne  SHS,  Perera  KCP. 2011.  Effect  of  several  weed  control
methods  in  tropical  coconut  plantation  on  weed  abundance,
coconut  yield,  and  economical  value. International  Research
Journal of Plant Science 2(2):25−31

11.

Tanzito AG, Adipandi BR, Dungu MA, Monde TKG, Ibanda PA. 2020.
Compost  biomass,  pH  value,  and  C,  N,  K  contents  of  some  local
wild plant species: Case of Panicum maximum L., Trypsa-cum laxum
L., and Pueraria javanica (Benth.) Benth, in the region of Kisangani,
Democratic  Republic  of  Congo. Journal  of  Soil  Science  and
Environmental Management 11(2):41−49

12.

Quansah  C,  Fening  JO,  Ampontuah  EO,  Afreh  D,  Amin  A. 2001.
Potential  of Chromolaena  odorata,  Panicum  maximum,  and
Pueraria  phaseoloides as  nutrient  sources  and  organic  matter
amendments  for  soil  fertility  maintenance  in  Ghana. Biological
Agriculture & Horticulture, 19(2):101−13

13.

Daisley LEA, Chong SK, Olsen FJ, Singh L, George C. 1988. Effects of
surface-applied  grass  mulch  on  soil  water  content  and  yields  of
cowpea and eggplant in Antigua. Tropical Agriculture, 65(4):300−4

14.

FAO.  2008.  Enhancing  drought  resistance  through  Guinea  grass
mulching,  Jamaica. www.fao.org/3/CA3156EN/ca3156en.pdf
(Accessed 10 March 2022)

15.

Kargbo M,  Kaigbanja T,  Barrie  E. 2020.  Growth and yield of  maize
(Zea  mays L.)  under  Guinea  grass  (Panicum  maximum)  green
manure  fertilization. Advances  in  Crop  Science  and  Technology,
8(6):1−4

16.

Nweke IA. 2014. Effect of Guinea grass compost on soil properties
growth  and  yield  of  maize. Indian  Journal  of  Applied  Research,
4(10):10−13

17.

Adekiya AO, Agbede TM, Aboyeji CM, Olaniran AF, Aremu C, et al.
2022.  Poultry  and  green  manures  effects  on  soil  properties,  and
sorghum performance, and quality. Communications in Soil Science
and Plant Analysis, 53(4):463−77

18.

Senanayake  D,  Jayasekera  LR,  Lucke  A. 2018.  Taxonomical  and
chemical  characterization  of Panicum  maximum L.  from  different
agro-ecological zone of Sri Lanka. Vegetos 31:1

19.

Punyawardena  BV,  Bandara  TMJ,  Munasinghe  MAK,  Jayaratne
Banda  M,  Pushpakumara  SMV.  2003. Agroecological  regions  of  Sri
Lanka.  Natural  Resources  Management  Center,  Department  of
Agriculture, Peradeniya, Sri Lanka

20.

Senarathne SHS, Udumann SS. 2019. Evaluation of coconut based
Anacardium  occidentale agroforestry  system  to  improve  the  soil
properties of coconut growing lands in wet, intermediate and dry
zone of Sri Lanka. Cord 35(1):1−10

21.

Vidhana  Arachchi  LP,  Japa  PAJ,  Mapa  RB,  Somapala  H. 2010.  Soil
water  extraction pattern of  coconut (Cocos  Nucifera L.)  in  relation
to soil compaction. COCOS 13:66−80

22.

Van Ranst  E,  Verloo M,  Demeyer  A,  Pauwels  JM.  1999.  Manual  for
the soil  chemistry  and fertility  laboratory -  analytical  methods for
soils  and  plants,  equipment,  and  management  of  consumables.
Ghent, Belgium: University of Ghent. 243.

23.

Murphy J, Riley J. 1962. A modified single solution method for the
determination  of  phosphate  in  natural  waters. Analytica  chimica
acta 27:31−36

24.

United  States  Environmental  Protection  Agency  (EPA).  2007.
Method  3051A  (SW-846):  microwave-assisted  acid  digestion  of
sediments,  sludges,  and  oils.  Revision  1.  USEPA,  Washington,  DC.
www.epa.gov/sites/default/files/2015-12/documents/3051a.pdf

25.

Odedire JA,  Babayemi OJ. 2008. Comparative studies on the yield
and chemical composition of Panicum maximum and Andropogon
gayanus as  influenced  by Tephrosia  candida and Leucaena
leucocephala. Livestock Research for Rural Development, 20(2):1−8

26.

Fernandes FD, Ramos AKB, Jank L, Carvalho MA, Martha GB Jr, et al.
2014.  Forage  yield  and  nutritive  value  of Panicum  maximum
genotypes in the Brazilian savannah. Scientia Agricola 71(1):23−29

27.

Fajemilehin  SOK,  Babayemi  OJ,  Fagbuaro  SS. 2008.  Effect  of
anhydrous  magnesium  sulphate  fertilizer  and  cutting  frequency
on yield and chemical  composition of Panicum  maximum. African
Journal of Biotechnology 7(7):907−11

28.

Ahmed  SA,  Halim  RA,  Ramlan  MF. 2012.  Evaluation  of  the  use  of
farmyard  manure  on  a  Guinea  Grass  (Panicum  maximum)  stylo
(Stylosanthes  guianensis)  mixed  pasture. Pertanika  Journal  of
Tropical Agricultural Science 35(1):55−65

29.

Amar  AL. 2004.  Nitrogen  content  and  dry-matter  digestibility  of
guinea  and  sabi  grasses  as  influenced  by  tree  legume  canopy.
Majalah Ilmiah Peternakan, 7(2):164350

30.

Ilangamudali  IMPS,  Senarathne  SHS,  Egodawatta  WCP. 2014.
Evaluation of coconut based Gliricidia sepium agroforestry systems
to  improve  the  soil  properties  of  intermediate  and  dry  zone
coconut  growing  areas. Global  Advanced  Research  Journal  of
Agricultural Science 3:67−76

31.

Raveendra  SAST,  Nissanka  SP,  Somasundaram  D,  Atapattu  AJ,
Mensah  S. 2021.  Coconut-gliricidia  mixed  cropping  systems  im-
prove  soil  nutrients  in  dry  and  wet  regions  of  Sri  Lanka.
Agroforestry Systems 95(2):307−19

32.

Senarathne  SHS,  Atapattu  AJ,  Raveendra  T,  Mensah  S,
Dassanayake  KB. 2019.  Biomass  allocation  and  growth  perfor-
mance  of Tithonia  diversifolia (Hemsl.)  A.  Gray  in  coconut
plantations in Sri Lanka. Agroforestry Systems 93(5):1865−75

33.

Coconut Research Institute – Sri Lanka. 2022. New Organic Manure
Recommendations. https://cri.gov.lk/en/advisory-circulars
(Accessed 3 March 2022)

34.

Wijebandara  DMDI,  Kurudukubura  CPA,  Panditharathna  DPD.  P.
2016. Nutrient removal through plant components of low-yielding
coconut plantation. COCOS 21:1−13

35.

Copyright:  © 2023 by the author(s).  Published by
Maximum  Academic  Press,  Fayetteville,  GA.  This

article  is  an  open  access  article  distributed  under  Creative
Commons  Attribution  License  (CC  BY  4.0),  visit https://creative-
commons.org/licenses/by/4.0/.

 
Composting using weed slash

Page 6 of 6   Udumann et al. Technology in Horticulture 2023, 3:9

https://doi.org/10.5897/jssem2019.0797
https://doi.org/10.5897/jssem2019.0797
https://doi.org/10.1080/01448765.2001.9754915
https://doi.org/10.1080/01448765.2001.9754915
https://www.fao.org/3/CA3156EN/ca3156en.pdf
https://doi.org/10.1080/00103624.2021.2017450
https://doi.org/10.1080/00103624.2021.2017450
https://doi.org/10.37833/cord.v35i01.5
https://doi.org/10.4038/cocos.v13i0.2178
https://doi.org/10.1016/S0003-2670(00)88444-5
https://doi.org/10.1016/S0003-2670(00)88444-5
https://www.epa.gov/sites/default/files/2015-12/documents/3051a.pdf
https://doi.org/10.1590/s0103-90162014000100003
https://doi.org/10.1007/s10457-020-00587-2
https://doi.org/10.1007/s10457-018-0290-y
https://cri.gov.lk/en/advisory-circulars/
https://doi.org/10.4038/cocos.v21i0.5802
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	Introduction
	Materials and methods
	Experiment site
	Experimental design
	Measurement of dry matter yield
	Leaf nutrient analysis
	Statistical analysis

	Results and discussion
	Variations of dry matter yield and leaf nutrient content
	Dry matter yield at different harvesting intervals
	Leaf nitrogen content at different harvesting intervals
	Leaf phosphorous content at different harvesting intervals
	Leaf potassium content at different harvesting intervals
	Leaf calcium and magnesium content at different harvesting intervals

	Conclusions
	Acknowledgments
	References

