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112.0 LEGUME COVER PLANTS (LCP)

OBJECTI VES

Legume cover plants (LCP) are not usually

grown as a crop in oil palm plantations and

are therefore not referred to in this handbook

as ‘legume cover crops’ or ‘LCC’.

LCP are planted to achieve the following
objectives:

a) Erosion control (by protecting the soil
from heavy rainfall and direct
sunlight).

b) Improved soil conditions (by
providing a mulch of organic matter).

c) Reduced  soil temperatures, more
rapid  water infiltration and reduced
surface water runoff.

d) Stimulation of the soil micro and macro flora and fauna.

e) Provide N by symbiotic fixation of atmospheric N
2
 (≤300 kg N/ha/yr).

f) Pest control (i.e. prevent rhinoceros beetle from breeding in felled palm trunks)

g) Weed control due to competition against weed species from the legume cover plants.

STANDARDS

Uniform, weed free legume cover plant canopy in the inter-rows and between palms.

Circles around the palms are weeded to prevent competition from the LCP.

EQUI PMENT

Mechanical planting

Tractor (2WD-85HP)

Combine seed drill (5 or 6 row  tine or disc openers).

Manual planting

Hoe, buckets to carry the LCP seed mixture

MATERI ALS

LCP seed (scarified and inoculated).

TSP or rock phosphate, KCl.

Sawdust, sand or pumice.

LCP should be established as soon as possible after
terraces have been installed to avoid potentially
disastrous erosion and land slips. Additional work is
required here to connect terraces with the harvest roads
to provide adequate access.
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PROCEDURES

1. Seed

Seed is usually purchased pre-treated (scarified) to ensure rapid germination.

If stored under cool (4-5 oC), dry conditions, LCP seed viability will remain above 80% for
up to five years.

2. Suppliers

Purchase seed from reputable suppliers and monitor the seed for purity and viability.

Periodic checks should be made on LCP seed purchased from areas outside the estate for
contaminants such as weed seeds, insects or diseases.  A viability test should be conducted
on each consignment of seed and recorded.  Grow 1 00 seeds on damp newspaper and
calculate the % germination.

Contractors may be employed to harvest mature LCP seed from planted areas in the
plantation.  Immature seeds are not included in the seed to be used, because they will not
germinate.  Seed collection contractors should not be paid for immature seed.

Seed should be available at least two weeks before LCP sowing (allow longer if the seed is
purchased from a distant supplier).

3. Seed treatments.

a) Seed scarification

Scarification involves treatment of the seed coat to allow water absorption, which triggers
germination.  This can be achieved by soaking the seed in hot water or dilute acid, but the
most common practice is to ‘tumble’ the seed in a rotary drum (e.g. a cement mixer) with a
scarifying agent such as finely sifted sand for six hours.  This reduces the thickness of the
seed coat without damaging the germ.

The treated seed is re-bagged, but should be planted within three days of treatment.

b) Rhizobial inoculation.

The roots of LCP form nodules with symbiotic bacteria that fix atmospheric N
2
.  It may be

necessary to inoculate LCP seed with rhizobia to ensure that plant roots nodulate and fix
atmospheric N

2
 (non-fixing LCP take up N from the soil like other plants).  When sowing

LCP into areas that have previously contained legumes (e.g. replant areas) it is usually not
necessary to retreat with inoculants.  Check nodulation on indigenous legume plants.

Viable nodules are approximately spherical, 2-1 0 mm diameter, produced on root hairs,
and the inside part is bright golden to pink colour.

The following information should be provided to the inoculum supplier:

a) The species of LCP in the planting seed mixture that is to be inoculated.

b) The quantity of seed to be inoculated.

c) The date when the inoculum will be required.

Rhizobial inoculants are most effective when used fresh, but may be stored for up to four
weeks in a cool (4-5 oC) dark store.
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If the quantity of LCP seed to be treated is large, arrange a succession of small deliveries
of inoculant.

c) Inoculation method.

1 . Make a slurry using 50 g of suitable rhizobial inoculant in 500 ml of distilled (i.e. non-
chlorinated) water.  This is enough to treat 1 0 kg of seed.  A larger amount will have to
be prepared if it is to be mixed with the seed during scarification.

2. The slurry is then poured evenly over the scarified seeds and mixed thoroughly either
by hand or in a rotary box mixer.

3. The addition of ‘stickers’ may help to bind the rhizobial inoculant to the seeds.

4. The inoculated seed should be planted within three days of inoculation.

LCP types

Centrosema  (Centrosema pubescens)

Small, hairy leaf.  Suitable for marine clays and raised reef areas.  Seeding rate 4-8 kg/ha.
Fixes atmospheric N

2
.

Pueraria  (Pueraria phaseoloides, sometimes incorrectly referred to as P.  javanica)

Large leaf.  Good general purpose LCP.  Vigorous growth when adequately supplied with
water and nutrients.  Usually mixed with calopogonium.  Seeding rate 4-8 kg/ha.  Fixes
atmospheric N

2
.

Giant pueraria (Pueraria triloba)

Sometimes used for the rapid establishment of LCP.  Very vigorous growth and easily
established from cuttings.  Growth rate and large underground root system make this

LCP unsuitable.

Calopogonium  (Calopogonium mucunoides)

Large leaf.  General purpose LCP.  Vigorous growth and seed production.  Not very persistent
under drought conditions.  Used for quick LCP cover establishment.  Seeding rate 4-6 kg/
ha.  Fixes atmospheric N

2
.  Shade tolerant and persists where pureraria has been shaded

out.

Calapogonium  (Calopogonium caeruleum)

Similar in appearance to pueraria.  Persistent under shade.  Vigorous growth once
established, but seed germination may be poor in the wet tropics.  Usually mixed with
pueraria in a ratio of 1 :5.  Fixes atmospheric N

2
.  Shade tolerant and persists where pueraria

has been shaded out.

Mucuna  (Mucuna cochinchinensis, M.  puriens, var.  utilis)

Very rapid establishment (due to its large seed) and vigorous growth but dies out after 6-9
months.  Used to provide rapid cover over felled and poisoned palm trunks.  Seeding rate
1 2 kg/ha.

A mixture of pueraria and calapogonium LCP is often planted to provide rapid ground cover
(pueraria) before canopy closure and persistence under shaded conditions (calopogonium).
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Tephrosia (Tephrosia candida) and flemingia (Flemingia macrophylla) may be used to
consolidate terrace edges.

Other legumes occasionally used in particular locations include Psophocarpus spp, Vigna

spp,  and Phaseolus spp.

Canavalia maritima  has been successfully established on peat soils.

For more information on characteristics and inoculation of LCP, refer to:

Giller, K.  E.  and Wilson, K.  J.  (1 991 ) Nitrogen Fixation in Tropical Cropping Systems.
CAB International, Wallingford, 31 3pp.

For more information on the effect of LCP on palm performance, refer to:

Corley, R. H. V., Rajaratnam, J. A. and Chan, K. W. (1 976) Ground cover management. In:
Corley, R. H. V., Hardon, J. J. and Wood, B. J. (eds.) Oil Palm Research. (Developments in

Crop Science (1)),  Elsevier, Amsterdam, pp.285-289.

Broughton, W. J. (1 977) Effect of various covers on the performance of Elaeis guineensis

(Jacq.) on different soils. In: Earp, D. A. and Newall, W. (eds.) International Developments

in Oil Palm. The Proceedings of the Malaysian International Agricultural Oil Palm Conference.

The Incorporated Society of Planters, Kuala
Lumpur, 1 4-1 7 June 1 976, pp.501 -525.

Planting

Scarified and inoculated LCP seed is used.

Mechanical planting

Mechanical planting (drilling) can only be
used where the terrain is relatively flat and
free of obstacles (e.g. flat grassland),
otherwise LCP seed is planted by hand.

Drilling takes place as soon as the seedbed

LCP provide up to 300 kg N/ha from biological N
2

fixation and keep the soil surface covered and cool.
LCP respond well to applications of mineral P and K
fertilizer.

Pueraria triloba is considered a weed not a cover plant
because it tends to grow very rapidly and smother
young palms. It  produces a large underground tuber
and competes with the palms for nutrients, light and
water.

Plant LCP on flat land with a combine drill (which
delivers seed and fertilizer into drills). Five drill lines
between palm rows is sufficient.
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has been prepared, and there is sufficient soil moisture (refer to Section 1 1 0.0).

1 . Fill the drill boxes with seed and fertilizer.  It may be necessary to add sawdust, sand or
pumice to the seed to achieve the required LCP sowing rates and an even distribution
of seed in the drill.

2. Covers are drilled in the same direction as the proposed planting line.

3. A guide bar is fitted to ensure the driver maintains a distance of 1  m from the palm rows.

4. If palms have not been planted, the drill follows the proposed planting lines, using the
planting pegs as guides.

5. The driver turns back on himself so that the inside drill wheel follows the same path.

A mixture of calopogonium, pueraria and centrosema  is usually planted.  The seeding
rates are generally 7 kg/ha (3.5 kg/ha centrosema; 2.5 kg/ha pueraria and 1 .0 kg/ha
calopogonium).

Seed rate should be monitored daily to determine whether the correct sowing rate has
been achieved.

TSP (or equivalent as rock phosphate) is applied through the drill at a rate of 350-650 kg/
ha.  This rate applies to the LCP ‘planted area’ and not to the total field area.

Frequent checking is required to ensure that the drill planting tines are set correctly (1 -2 cm
deep).

The drill should be calibrated to deliver the required application rate of seed and fertilizer.  A
worker is assigned to check fertilizer and seed rates and planting depth.  Calculate seed
and fertilizer usage at the end of each day.

Drilling should not take place if soil conditions make it difficult for the machine to pass.

Manual planting

1 . If the land has not been burned or if the area is very weedy, 1 .0 m wide strips are clean
weeded or sprayed with herbicide before cover planting.

2. On contoured land the LCP is sown between the terraces or contour banks.

3. Cover seed is mixed with sand, pumice or sawdust at a ratio of 1 :1  so that seed is more
evenly distributed in the drills.

4. Small pegs are placed at the row ends to guide the planters.

5. A shallow furrow is made in the clean planting strip using a cover planting hoe.  If
conditions make it difficult to create a furrow, the seed can be sown in small, evenly
spaced (0.5 m) ‘pockets’ made with the hoe.

6. The LCP is planted in five drill lines 1 .0 m apart.  The first drill is 1  m from the centre of
the palm planting line.

7. Cover seed is trickled into the furrow or pocket, and covered with 1  cm of top soil.

8. P fertilizer (1 60-300 kg P
2
O

5
/ha) is applied on top of the covered seed.

9. A mixture of calopogonium, pueraria and centrosema is usually planted.  The pueraria
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establishes rapidly, and the calopogonium and centrosema dominate after the palm
canopy closes.  The seeding rates are generally 7 kg/ha (3.5 kg/ha centrosema; 2.5 kg/
ha pueraria and 1 .0 kg/ha calapogonium).

1 0. Monitor the amount of seed used and the area planted by each worker to determine
whether the correct sowing rate has been achieved.

FREQUENCY
PP

PP

P

Once, but manual supply planting rounds should be carried out for 6 months.

TI MI NG »» »» »

Seed and inoculum orders 6-1 2 months before sowing.
Seed and inoculum delivery At least 2 weeks before sowing (at least 6 weeks if

from another country)
Scarifying Immediately prior to LCP sowing.
Inoculation Immediately prior to LCP sowing.
Planting Immediately following final land preparation and at least

one month before palm planting.

Supply planting As required for 6 months after palm planting.

TASK ¥¥¥¥¥

✘ ✔ ✔✔

Scarifying (kg/md)* 500 1 ,000 1 ,500
Inoculation (kg/md)* 500 1 ,000 1 ,500
Mech. sowing (md/ha)** 0.3 0.1 0.05
Manual sowing (md/ha) 7 5 4
*based on using a 250 kg roller drum; **one tractor unit.

RECORDS
22

22

2

Daily Progress of Work Record.

Data input Frequency Data Calculation

Drill and tractor Block hrs hrs/ha
Seed Block kg kg/ha
Fertilizer Block kg kg/ha
Labour Block md md/ha

ENVI RONMENT
ýý

ýý

ý

LCP fix atmospheric N
2
.  This reduces the requirement for mineral N fertilizer.  LCP also

reduce soil erosion and increase soil biological activity.

Do not contaminate waterways with fuels or lubricants.
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SAFETY ⊕
Make sure operators are properly trained in the safe use of tractors

Refer to company guidelines on the safe storage, handling and use of fertilizers, and follow
the recommendations on the label at all times.

Fertilizer may cause irritation to eyes and open wounds and personal protection measures
should be implemented to minimize this risk.

Fertilizer bags are heavy (50 kg) so lift and carry them without straining (i.e. by bending the
knees when lifting).

Heavy equipment

NOTES ✍

General

✍ An adequate supply of P and K is essential for rapid LCP canopy development, root
development and efficient N

2
 fixation.  Up to 300 kg P

2
O

5
/ha may be required on very

poor soils.

Phosphorus fertilizer

Application rate (kg/ha) P
2
O

5
TSP SP36 RP

Poor soil fertility 300 650 830 1 000
Moderate soil fertility 1 60 350 450 540

Potassium fertilizer

Application rate (kg/ha) K
2
O KCl

Poor soil fertility 1 20 200

Moderate soil fertility 60 1 00

✍ Germination should occur after five days and emergence should be checked from one
week onwards to ensure that there are enough plants to provide adequate soil cover.

✍ It is not necessary to plant LCP in replant areas unless spontaneous regeneration after
felling is poor. The tracks of the bulldozer and excavator usually disturb the soil during
palm felling and shredding and this stimulates LCP regeneration.

✍ Atmospheric N
2
 fixation may exceed 300 kg N/ha/yr, equivalent to 650 kg urea/ha.  The

establishment of properly nodulated LCP results in significant cost savings and improved
palm growth.

✍ A full legume canopy can be achieved in three months if land preparation, planting,
fertilizing and weeding are carried out properly.  Rapid establishment of LCP reduces
the requirement for palm weeding during the immature phase.

✍ Seed scarification improves germination and inoculation improves atmospheric N
2

fixation.
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✍ The standard seed rate is 7.5 kg/ha, but this is often increased in order to obtain faster
LCP canopy establishment or to compensate for the slower growth rate of some LCP
species.  The added expense of additional LCP seed is usually far outweighed by the
benefits in more rapid LCP development.

✍ Mechanical seeding may be possible in former grassland and flat areas free of debris.


