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In a comparative study it was observed that the dry matter production o f one year old Pueraria phaseoloides Benth was 
higher than that o f Mucuna bracteata D .C. of the same age. From the second year onwards the dry matter production 
was higher for M. bracteata. Dry matter production was the maximum in the second year for both P. phaseoloides (5.46 
t/ha)andAf. bracteata ( J .62 tlha). The N, P, K, Ca and Mg contents o f w a s  174.17, 13.08, 103.84, 
65.35 and 18.03 kg/ha respectively while it was 236.21, 15.21, 79.08, 55.71 and 14.57 kg/ha respectively for M. 
bracteata.
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The beneficial effects o f leguminous crops grown in rubber plantations in India,
covers on growth and yield o f rubber {Hevea The growth characters, nodulation and ni-
brasiliensis) have been well documented trogen fixation o f M . bracteata  have been
(Watson, 1961, 1963; Watson et al., 1964; studied (Kothandaraman et a l ,  1987). The
Mathew et al., 1989; Punnoose et a i ,  1994). comparative efficiency o f Af. bracteata and P.
Cover crops help to improve physico-chemi- phaseoloides  on soil nutrient enrichm ent, 
cal properties o f soil, resulting in a more building up o f microbial population and on
favourable soil environment for root growth soil moisture status have also been reported
and proliferation (Watson, 1957; Soong and (Kothandaraman t"? ẑ/., 1989). However,
Yap, 1976). They also add a large quantity their efficiency in dry matter production and
of litter to the soil, which on biological deg- nutrient accumulation over years has not
radation and mineralisation forms humus. been established. Hence a study w^s taken
The nature, quantity and chemical compo- up for quantifying the dry matter produc-
sition o f the dry matter produced varies with tion  and n u trien t accum u lation  by P.
the cover crops and it influences the soil fer- phaseoloides and M. bracteata from the first
tility (Jeevaratnam, 1961). P. phaseoloides to the fifth year o f growth,
and Af. are the more popular cover Im m ature rubber fields, w ith P.
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phaseoloides and M. bracteata ranging in age Covariance analysis o f the dry matter

if! '̂ O'̂ er crops were production at different ages (Table 2) indi
idennfied ,n the Travancore Rubbers and Tea cated that two year old I  .  w L v l  and

om pany Estates at M undakayam , in M. bracteata recorded the highest dry mat
Kottayam D .stnct o f Kerala State in India. ter accumulation (5.46 and 7 62
 ̂ phaseoloides was established by planting tively). Thereafter a declining trend was

the pretreated seeds m beds and M  bracteata noticed which could be due to the shade ef

lotfe::rr"r^- -^ b e r  t r L
r n n lm  L  h "  T "  The m acronutrient contents o f the
croff^lH  '  legummous cover shoot portions o f the two legume covers in

3 ?  1; ifs'ho"  ̂-  p— d -  Tibi:weight the shoot portions and litter m 3. The nitrogen content o f the two cover 
the micro plots were recorded. The samples
were then oven dried at 70°C and their dry Covariance analysis of the adjusted mean

weight recorded and the dry matter produc-
tion TU ■ ĉr proQuc phaseolotdes and M. bracteata differ-non estimated. The nutrient contents were
analysed as per standard procedures (Piper,
1950). The data were subjected to ANOVA 
and ANACOVA analyses. In order to ac­
count for the soil heterogenity, covariance 
analysis was done using soil properties as the 
covariant for the comparison o f cover crops 
at different ages.

A comparison o f the dry matter pro-

Age (year) P. phaseoloides M, bracteata
1 3.34 2.63
2 5.46 7.623 3.43 5.414 2.60 3.925 2.45 3.32
SE 0.51 0.82
CD (P<0.05) 1.03 1 . 6 6

duction by P and M. traaea.a crops was not s ign ifican.l, different in .he

mficanrly h,gl,e, during rh . A ird  and fourth no significant difference was „o t i« d  b e n !::::'

the species m these nutrient levels. In the

_  Table 1. Dry matter production (t/ha) of P. p h aseo lo id es  and M. bracteata
Species

Age (year)

P. phaseoloides 3 2 ^  ̂ 7 7 7  ----------------------------
M. bracteata 2 7'5 7  sc! 2 .47
-------------------------- -5-35___________________________________________________________ 4.01 3.28

________________N ? NS ;.7? 0̂ 3/
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Table 3. Macronutrient content (%) in shoots of cover crops of the same age groups

Age (year) 1 2 3 4 5

N P. phaseoloides 3.47 3.20 3.12 3.74 3.29
M. bracteata 3.27 3.52 3.69 3.87 3.57

SE 0.07 0.08 0.08 0 . 1 0 0 . 1 1

CD (P<0.05) NS 0.23 0.23 NS NS

P P. phaseoloides 0.30 0.26 0.23 0.26 0 . 2 2

M. bracteata 0 . 2 1 0.26 0 . 2 0 0 .27 0 . 2 2

SE 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1

CD (P<0.05) 0.03 NS NS NS NS

K P. phaseoloides 2.70 2.31 2.28 2.06 2.23
M. bracteata 1.34 1.71 1.62 2 . 0 0 1 . 6 6

SE 0 . 1 1 0.09 0.08 0 . 1 0 0.07
CD (P<0.05) 0.32 0.27 0.23 NS 0 . 2 0

Ca P. phaseoloides 0.85 1.04 0.81 0.93 0.92
M. bracteata 0.69 0.59 0.55 0.85 0.60

SE 0.05 0.04 0.05 0.04 0.04
CD (P<0.05) 0.14 0 . 1 2 0.16 NS 0 . 1 1

Mg P. phaseoloides 0.42 0.34 0.24 0.36 0.27
M. bracteata 0.27 0.14 0.16 0.31 0.27

SE 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 2

CD (P<0.05) 0.04 0.04 0.04 NS NS

case o f  phosphorus, one year old 
P. phaseoloides registered a significandy higher 
content than M. bracteata o f the same age, 
probably due to the rock phosphate appli­
cation in their planting strips. During the 
remaining periods the values were compa­
rable for both the species. Similar results 
were reported by Mathews andThim  (2000).

The m acronutrient contents in the 
shoot portions o f  P. p h a seo lo id es  and 
M. bracteata  at different ages are given in 
Table 4. In the case o f P. phaseoloides, the N 
content was the highest in the fourth year, 
while P, K and Mg contents were the high­
est in the first year. In the case o f M. bracteata 
ail the macronutrients were the highest in 
the fourth year of growth.

T he m icronutrient contents o f the 
shoots o f the two legume covers o f the same

Table 4. Covariance analysis of adjusted means 
of macronutrient content (%) in P. 
p h a seo lo id es  and M. bracteata  at 
d ifferent ages

Age (year) N P K Ca Mg
P. phaseoloides

1 3.52 0.31 2.71 0 . 8 6 0.42
2 3.16 0.25 2.29 1 . 0 2 0.33
3 3.10 0.23 2.27 0.80 0.24
4 3.77 0.26 2 . 1 1 0.94 0.36
5 3.28 0 . 2 2 2 . 2 2 0.91 0 .27

SE 0 . 1 1 0.014 0.15 0.07 0.024
CD (P<0.05) 0.22 0 . 0 2 0 .30 0.14 0.04

M. bracteata

1 3.27 0 . 2 1 1.35 0.71 0.27
2 3.51 0.26 1.73 0 .6 ^ 0.14
3 3.69 0 . 2 0 1.62 0.55 0.16
4 3.88 0 .27 1.98 0.81 0.31
5 3 .57 0 . 2 2 1.65 0.58 0.26

SE 0.13 0 . 0 1 2 0 . 1 0 0.04 0.014
CD (P<0.05) 0.26 0.024 0 . 2 0 0.08 0.028
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age groups are given in Table 5. P. phaseoloides 
contained more Fe than M. bracteata at all 
the years except at the fourth year. The Mn 
con ten t was sign ifican tly  higher in P. 
phaseoloides than in M. bracteata at the sec­
ond, third and fifth years o f growth. Zn 
content in the two species was on par in all 
the years.

Nutrient content o f the P. phaseoloides 

Table 5. Micronutrient content (ppm)

and M . bracteata  litters are presented in 
Table 6. Litter o f M. bracteata  was richer 
than that of P. phaseoloides in N content and 
it was the highest in the litter o f the two 
year old cover crop. P. phaseoloides litter was 
richer than that o f M. bracteata in P, K, Mg 
and Zn contents. Calcium  content was 
higher in the P. phaseoloides litter than that 
o f M. bracteata at all ages except in the third 

in cover crops of the same age groups

Species Age (year)

1 2 3 4 5

Fe P. phaseoloides 660.00 726.38 484.50 402.88 621.25
M. bracteata 329.25 298.50 379.00 680.00 445.88

SE 45.14 31.62 48.65 37.49 40.52
CD (P<0.05) 136.92 95.90 NS 113.71 122.91

Mn P. phaseoloides 2 1 1 . 8 8 193.00 125.12 169.62 2 0 2 . 8 8

M. bracteata 225.62 77.88 86.38 176.25 121.75

SE 12.35 13.64 10.32 8.13 11.99
CD (P<0.05) NS 41.37 30.39 NS 36.37

Zn P. phaseoloides 42.00 41.00 30.00 40.75 36.12
M. bracteata 41.62 39.38 25.88 43.12 37.75

SE 1.38 2 . 1 1 1.64 1.26 1.77
CD (P<0.05) NS NS NS NS NS

Table 6 . Nutrient content in the litter of P. p h a seo lo id es  (P) and M. bracteata  (M)

Species Age (year)

1 2 3 4 5

N (%) P 2.18 3.12 2 . 1 2 2.77 2.80
M 2.52 3.16 2.79 2.87 2 . 8 6

P (%) P 0.15 0.16 0.15 0.14 0.15
M 0 . 1 2 0.15 0.16 0 . 1 2 0 . 1 2

K (%) P 0.40 0.38 0.48 0.44 0.30
M 0.40 0.32 0.32 0.36 0.32

Ca (%) P 1.47 1 . 2 0 1 . 0 0 1 . 2 0 1.42
M 1.06 1.15 1.31 1 . 0 0 0.87

Mg (%) P 0.36 0.28 0.26 0.33 %29
M 0.28 0.29 0.27 0.25 0.30

Mn (ppm) P 574 329 256 378 493
M 386 334 292 358 511

Zn (ppm) P 53 74 51 52 53
M 49 60 50 52 61
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Table 7. Nutrient accumulation (kg/ha) in P. p h aseo lo id es  and M. bracteata  of the same age

Species Age (year)

1 2 3 4 5

N P. phaseoloides 109.23 176.67 1 0 2 . 2 2 8 8 . 1 0 82.08
M. bracteata 86.81 234.30 168.44 142.14 97.22

SE 1 1 . 0 0 10.89 1 1 . 6 8 11.13 6.13
CD (P<0.05) NS 33.03 35.42 33.76 NS

P P. phaseoloides 9.48 13.26 7.50 6.16 5.23
M. bracteata 5.33 15.10 9.55 9.04 5.13

SE 1 . 0 2 1.07 0.82 0.72 0.40
CD (P<0.05) 3.08 NS NS 2.18 NS

K P. phaseoloides 81.27 104.60 67.78 47.23 47.84
M. bracteata 33.09 78.25 58.67 64.60 31.01

SE 9.43 6.55 8 . 1 1 6.15 3.54
CD (P<0.05) 28.60 19.88 NS NS 10.74

Ca P. phaseoloides 30.19 63.19 31.15 23.22 24.23
M. bracteata 2 0 . 6 6 55.06 41.27 35.90 21.30

SE 2.57 4.88 3.50 2.59 1.46
CD (P<0.05) 7.80 NS NS 7.86 NS

Mg P. phaseoloides 13.59 18.38 8.24 9.41 7.83
M. bracteata 7.53 14.33 10.54 12.48 8.27

SE 1.38 1 . 0 2 1.04 1.29 0.76
CD (P<0.05) 4.20 3.11 NS NS NS

year. Manganese content was more in the 
litter o f  M . b ra c tea ta  than that o f  P. 
phctseoloides in all years except in the first and 
fourth years.

Age-wise comparison o f nutrient ac­
cumulation by the two cover crops is given 
in Table 7. M. bracteata accumulated sig­
nificantly more nitrogen than P. phaseoloides 
in the second, third and fourth years of es­
tablishment. In the first year, P. phaseoloides 
accumulated significantly more phosphorus 
and calcium than M. bracteata but the trend 
was reversed in the fourth year. The potas­
sium accumulation was significantly higher 
in P. phaseoloides than in M. bracteata except 
in the third and fourth years. The magne­
sium accumulated by P. phaseoloides  was 
higher than that by M. bracteata in the ini-

Table 8 . Covariance analysis of adjusted means 
of nutrient accum ulation (kg/ha) in the 
cover crops at different ages

Age (year) N P K Ca Mg
P. phaseoloides

1 112.13 9.68 82.15 32.02 14.06
2 174.17 13.08 103.84 65.35 18.03
3 100.70 7.39 67.32 30.19 7.99
4 95.23 6.30 47.87 27.07 9.76
5 81.07 5.15 47.54 23.59 7.66

SE 15.21 1.28 12.63 7.33 1.93
CD (P<0.05) 30.87 2.61 25.64 14.89 3.92

M. bracteata

1 84.60 5.20 32.14 19.90 7.25
2 236.21 15.21 79.08 55 .S I 14.57
3 169.60 9.62 59.17 41.67 1 0 . 6 8

4 140.51 8.95 63.90 35.34 12.27
5 97.99 5.18 31.34 21.57 8.37

SE 15.18 1.13 6.99 3.21 1 . 1 2

CD (P<0.05) 30.83 2.28 14.20 6.51 2.28
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tial two years though there was no signifi­
cant difference later. There was no significant 
difference in the content between the cover crops 
in the fifth year for all nutrients except K.

N utrient accum u lation  by P. 
phaseoloides and M. bracteata at different ages 
is given in Table 8. The data indicated that 
accumulation o f nutrients peaked in the sec­
ond year and thereafter decreased. This may 
be due to the progressive decrease in dry 
matter production o f the two cover crops 
from third year o f establishment. The maxi-

R E FE R E N C E S

mum quantity o f nutrient accumulated in a 
hectare over two years were 174.17 kg N,
13.08 kg P, 103.84 kg K, 65.35 kg Ca and 
18.03 kg Mg for P. phaseoloides and 236.21 
kg N, 15.21 kg P, 79.08 kg K, 55.71 kg Ca 
and 14.57 kg Mg for M. bracteata.
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