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Relevance of leguminous cover crops in 
rubber cultivation
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Introduction
Soil is a precious natural resource and its 
conservation is very important for agricultural 
sustainability. In India, most of the rubber 
plantations are located on slopes /hilly areas. These 
areas also receive high rainfall. The undulating 
topography and heavy rainfall make these soils 
susceptible to erosic n. Establishment of ground

cover in rubber plantations 
reduces erosion and conserve 
soil. Leguminous creepers 
are the most desirable plant 
species that can be established 
as ground cover in rubber 
plantation and this can be done 
along with the planting of
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Pueraria phaseohides Mucuna bracteata

lubber. The thick cover of these legumes reduces 
runoff, thus minimising soil erosion.
P ueraria  p h a s e o h id e s  and M ucuna  bractea ta  

are the two common cover crops established in 
rubber plantations in India. P u era ria  can be easily 
established in the field by sowing hot water treated 
seeds. This cover crop dries up during summer, 
but regenerates during the following monsoon 
season. It will not survive under shade conditions. 
It is palatable to cattle.
M ucuna b rac tea ta  can be established by sowing 
acid treated seeds or planting stem cuttings. Even 
though it is slow to establish, it grows fast and 
covers the field very quickly. M ucuna  is shade 
tolerant and continues to persist in the mature 
field also. This cover crop is drought tolerant and 
not palatable to cattle. M ucuna  can be established

under partial shade (after removing intercrops) 
also.
Biomass production and nutrient 
accumulation
P u era ria  p h a se o h id e s  and M ucuna  b ra c tea ta  vary 
in their dry matter production and nutrient content. 
Dry matter production was found to be higher for 
M ucuna. than P ueraria  (Table 1). Nitrogen (N) 
content was more in M ucuna  whereas potassium 
(K), calcium (Ca) and magnesium (Mg) contents 
were more in P ueraria . Phosphorus content was 
comparable in these two species (Philip e t  a l., 

2005). It was found that cellulose was more in the 
litter of P u era ria  compared to M ucuna, whereas 
polyphenols which are recalcitrant in nature was 
more in M ucuna  than in P u era ria  (Abraham and 
Chudek, 2008; Philip and Abraham, 2009).

Table 1. Dry matter production and nutrient accumulation of two year old cover crops

Cover crop
Dry matter 
production

(t/ha)

Nutrient accumulation (kg/ba)

N P K Ca Mg

P u era ria  p h a s e o h id e s 5.5 174 13 104 65 18

M ucuna  bractea ta 7.6 236 15 79 56 15



Benefits

Legume covers have many benefits such as organic 
matter enrichment, s lil fertility enhancement and 
improving soil physical properties. In addition, 
they fix atmospheric nitrogen, suppress weed

growth, reduce soil temperature and increase soil 
moisture.

The large litter turnover by these cover ciops 
increases the soil organic matter status which 
in turn improves both physical and cheimcal 
properties of the soil. Field studies indicated :!iat 
Pueraria litter decomposes faster than Mucuna 
litter. About 98 per cent of tfie nutrients in 
Pueraria litter were released within a year (Philip 
and Abraham, 2009).

Cover crop established fields showed mt're 
porosity, aggregate stability and water holdmg 
capacity than bare lands or pineapple intercropped 
fields ((Philip et al.̂  2005 and Philip,20l4). The 
improvement in soil structure and other physical 
properties result in a more favourable environment 
for root growth and proliferation.

The studies conducted at TR&T estate. 
Mundakayam showed that soil fertility w;is
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Table 2. Chemical properties of surface soil under two year old legume covers

O C * C E C * * A vailab le  n u tr ie n ts  (m g  lO O g'^soil)
pH

(% ) cm o l (+ ) kg'* P K C a M g

Pueraria 1.65 6.92 2.62 11.4 20.81 4.64 4.94

i4ucuna 2.38 11.05 0.65 8.57 11.50 4.42 4.39

Bare land 1.46 6.52 1.01 5.86 14.38 3.07 4.64

SE# 0.10 0.60 0.55 0.78 2.21 0.61 0.09
CD ##(0.05) 0.29 1.77 1.63 2.30 6.50 NS 0.26

•OC- organic carbon **CEC- cation exchange capacity, # SE -Standard error, ##CD Critical difFerence

enhanced by the estab lish m en t o f  legum e covers 

such as P ueraria  an d  M ucuna  (Table 2 , Philip 

e t al.y 2005). Soil pH  u n d er P ueraria  was 

significantly  h igher than  th a t under M ucuna  . 

A no ther advan tage  o f  these  legum e covers is their 

capacity  to  fix a tm ospheric  n itrogen  in the ir root 

nodules w h ich  la ter becom es availab le  to  p lants. It 

w as reported  th a t ab o u t 58 and  70kg  N  h a  ' y e a r '

w as fixed  by  P ueraria  and  M ucuna  respectively  

(P rasannakum ari e t a l., 2012). T h is  w ill help  in 

reducing  the  use o f  costly  n itro g en o u s fertilizers. 

It is a lso  repo rted  th a t these  legum es have the 

ability  to  so lub ilize  p hospho rus from  the fixed 

pool (P rasannakum ari e t a l.. 2008).

The luxu rian t grow th  o f  co v e r c rops suppresses 

w eed  g row th  in  rubber p lan ta tions w h ich  in
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tu rn  reduces th e  w eed ing  expenses. T he dense 

vege ta tive  co v e r o f  these  legum es increased  soil 

m o istu re  a lso  (K othandaram an  e l a l, 1989 and 

F ig .l ,F ig .2 ) .

T he im provem en t in  so il p roperties th rough  

the estab lish m en t o f  legum e covers resu lted  in 

enhanced  g ro w th  o f  yo u n g  ru b b e r and reduced  th e  

g esta tion  period  (M athew  e t a l., 1989; P unnoose 

e t a i ,  1994).

Aftercare
F o r th e  qu ick  estab lishm en t o f  covercrops 

.m anuring  {165kg rock phosphate  p e r  hec ta re  in 

tw o  equal installm ents, th e  first, o n e  m on th  after 

sow ing  and  th e  second , tw o  m onths a fte r  th e  first 

app lica tion ) is belpfbl. In  areas w here  th e  so il is 

defic ien t in  availab le  po tassium  (< 50  p p m ), 50 

k g  m uria te  o f  po tash  a lso  shou ld  be  added  along 

w ith  165kg rock  phosphate . W eeding  m ay  be
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carried  o u t in th e  co v er c ro p  patches, in the initial 

stages, fo r th e  easy  estab lishm en t. C attle  g razing 

and rem oval o f  v ines for fodder shou ld  a lso  be 

p reven ted  for ensu ring  p roper g row th  and ground 

spread.

Control of cover crop

C over c rop  estab lished  in patches spread  rap id ly  

and co v er the in terspace w ith in  a  y ear in m ost 

cases. T w ining o f  co v er c rop  v in es on  young  

rubber should  be p reven ted  and th e  p lan t bases 

also be kep t free o f  co v er crop  in the  initial 3-4 

years. M u cu n a  can be effec tive ly  con tro lled  by 

sp ray ing  2 ,4  D 1.00 kg a.i. ha '.

E stab lishm en t o f  legum inous co v er c rops is an 

easily  adoptab le  b io log ical soil conservation  

m ethod  in rubber p lan ta tions w hich  im proves soil 

fertility  as w ell. Farm ers m ay take m ore care  in 

adop ting  th is less expensive  ag rom anagem ent 

p ractice.
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