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Chethikoduveli or Chitrak (Plumbago rosea Linn.)
an important medicinal plant, is pungent, astringent,
diuretic, germicidal and abortifacient. The freshly
harvested plumpy roots after curing and drying are used
for many ayurvedic preparations and it overcomes
flatulence, piles, coughs and anal inflammation.
Plumbagin is the major active compound and a potential
biomarker in different Plumbaginales (Kapadia et al.,
2007). The cultivation of Plumbago rosea under organics
is the best possible way for maximization of plumbagin
production and hence development of quality (Kumari
et al., 2002). In Kerala chethikoduveli is recommended
as an intercrop in coconut and rubber plantations for
commercial cultivation. The present study was
undertaken to find out the influence of organic manures
and biofertilisers on nutrient uptake, yield and quality of
Plumbago rosea as intercrop in coconut garden.

coconut plants. Doses of organic manures viz. FYM
(mean nutrient content of 0.55 %N, 0.42%P and 0.32 %
K) and vermicompost (mean nutrient content of 0.92 %N,
0.62 %P and 0.49 % K) were fixed on equivalent nitrogen
basis and applied in beds prior to planting. Commercial
inoculum of Azospirillum and PSB @ 2.5 kg/ha was
applied along with organic manures. All the other
management practices were carried out following the
recommended package of practices recommendations
(KAU, 2007). The crop was harvested at 18 months after
planting.
The data on growth parameters viz., height,
number of leaves, root length and dry matter production
and yield were recorded. The content of N, P and K of
leaf and soil were analyzed using standard procedures
(Jackson, 1973). The plumbagin content was estimated
by extracting the roots with acetone and the colour
developed was read using spectrophotometer. The
statistical analysis of data was done by adopting the
standard procedures of Sukhatme and Amble (1985).

The experiment was carried out in a D x T hybrid
coconut garden aged over 30 years at Instructional Farm,
College of Horticulture, Vellanikkara during August 2004
to December, 2005. The light availability in the
interspaces of coconut garden ranged from 60-70 %. The
soil is having a pH of 5.78 with EC of 0.41 dsm-1, organic
carbon content of 1.24 %, available P2O5 of 25.9 kg ha-1
and available K2O of 440.5 kg ha-1. The experiment was
laid out in randomized block design (RBD) with three
replications. There were 15 treatment combinations of
organic manures [farmyard manure (FYM) and
vermicompost] and biofertilizers (Azospirillum and
phosphate solubilising bacteria, PSB).

The variation in growth characters due to the
application of FYM was significant compared to
vermicompost (Table 1). Azospirillum showed a positive
effect on root girth when applied with FYM. FYM was
found to be more efficient in dry matter production
compared to vermicompost. The microbial inoculants,
Azospirillum and PSB together promoted higher dry
matter accumulation compared to their individual
performance. Similar results were reported due to
biofertiliser inoculation in ginger (Sreekala and
Jayachandran, 2006). The superior performance of
growth parameters under FYM + Azospirillum + PSB
treatments could be attributed to higher availability of

Two months old cuttings of P. rosea were planted
at a spacing of 50 x 20 cm in raised beads of 5 x 2 cm
size and 25 cm height prepared in the interspaces of
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Table 1. Effect of organic manures and biofertilisers on growth and yield of P. rosea
Treatments
FYM 15 t/ha
FYM 15 t/ha + Azo
FYM 15 t/ha + Azo + PSB
FYM 10 t/ha
FYM 10 t/ha + Azo
FYM 10 t/ha + Azo + PSB
FYM 5 t/ha
FYM 5 t/ha + Azo
FYM 5 t/ha + Azo + PSB
Vermicompost eq.10 t/ha FYM
Vermicompost eq.10 t/ha FYM + Azo
Vermicompost eq.10 t/ha FYM + Azo + PSB
Vermicompost eq.5 t/ha FYM
Vermicompost eq.5 t/ha FYM + Azo
Vermicompost eq.5 t/ha FYM + Azo + PSB
CD (P = 0.05)
Azo - Azospirillum
NS = Not Significant

Height (cm)

No. of leaves

Root length
(cm)

29.33
32.73
28.76
21.03
25.10
32.40
23.50
24.46
21.66
12.50
16.23
17.56
14.03
13.63
17.80
8.67

42.26
60.60
50.33
24.93
39.33
52.26
30.83
38.66
25.50
14.96
22.96
23.00
20.00
15.86
19.56
11.04

52.73
52.13
50.00
47.26
52.13
53.93
46.40
47.66
43.26
35.80
50.00
50.06
36.06
46.93
49.00
NS

Root girth
(cm)

Dry matter production
(g/plant)

Root yield
(t/ha)

43.20
40.53
46.67
33.20
46.53
77.20
30.13
31.60
33.46
19.73
21.20
34.00
25.06
24.13
29.73
19.30

2.550
2.400
3.216
2.200
2.933
3.700
2.016
2.066
2.383
1.263
1.550
2.003
1.616
1.750
2.100
0.806

2.26
2.53
2.43
2.30
2.73
2.83
1.93
2.40
2.04
1.76
2.16
2.50
1.86
2.16
2.26
0.466

PSB-Phosphate Solubilising Bacteria

N, P and K nutrients in the soil and their higher uptake
through efficient root system in the plants. Significantly
higher uptake of N, P and K were noticed due to FYM
application compared to vermicompost (Table 2). The
nutrient uptake is generally considered as a function of
dry matter production. The combined application of
Azospirillum and PSB resulted in higher N, P and K
uptake than their individual application. Azospirillum
helped in building up of nitrogen through biological
nitrogen fixation (Singh et al., 2004). PSB have the ability

to solubilise native as well as applied phosphorus (Smith
and Read, 1997). The highest uptake of nutrients was
observed in the treatment combination of FYM @ 10 t/
ha along with Azospirillum and PSB @ 2.5 kg/ha. The
higher uptake of P may be attributed to increased release
from unavailable form in the soil. The synergistic effect
as a result of two microbial fertilizers contributed to
higher availability and uptake of nutrients resulting in
higher yield.

Table 2. Effect of organic manures and biofertilisers on nutrient uptake, plumbagin content and plumbagin yield of P. rosea
Treatments

N

FYM 15 t/ha
FYM 15 t/ha + Azo
FYM 15 t/ha + Azo + PSB
FYM 10 t/ha
FYM 10 t/ha + Azo
FYM 10 t/ha + Azo + PSB
FYM 5 t/ha
FYM 5 t/ha + Azo
FYM 5 t/ha + Azo + PSB
Vermicompost eq.10 t/ha FYM
Vermicompost eq.10 t/ha FYM + Azo
Vermicompost eq.10 t/ha FYM + Azo + PSB
Vermicompost eq.5 t/ha FYM
Vermicompost eq.5 t/ha FYM + Azo
Vermicompost eq.5 t/ha FYM + Azo + PSB
CD (P = 0.05)
Azo - Azospirillum

Nutrient uptake (g/plant)
P

30.86
29.78
42.14
25.86
54..42
54.96
33.29
24.33
24.66
14.91
16.62
29.44
23.98
23.64
29.55
9.21

4.23
4.49
5.83
2.61
4.69
7.25
2.44
2.84
2.17
1.49
2.07
3.28
2.45
2.05
2.91
1.65

PSB - Phosphate Solubilising Bacteria
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Quality
K

Plumbagin content
(%)

Plumbagin yield
(kg/ha)

22.46
17.14
23.94
15.27
28.98
31.65
15.15
14.22
15.39
9.66
9.60
16.32
15.03
12.54
14.18
5.21

5.278
6.378
6.082
5.850
5.689
6.787
5.610
5.431
5.124
5.977
6.021
5.689
5.558
5.920
4.82
0.495

134.50
153.07
195.59
128.70
166.85
251.11
113.09
231.81
122.01
75.48
93.32
113.95
89.78
103.60
101.22
26.12
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The soil analysis data revealed that the application
of organic manures and biofertilisres did not influence
the available nutrient status of soil. However, combined
application of organic manures with biofertilisers had a
positive influence on the nutrient status of soil.
Inoculations of Azospirillum and PSB along with FYM
have resulted in enhanced assimilation of mineral
nutrients N, P and K due to the synergetic relationship
between them. The increased release of nutrients in soil
enhanced the uptake and there by yield of P. rosea. The
results are in agreement with the findings reported by
Pramanik and Singh (2003).

were observed when organic manures were applied along
with biofertilisers. The treatment combination of FYM
@ 10 t/ha with Azospirillum and PSB each @ 2.5 kg/ha
was found out to be better in terms of maximum root
yield and plumbagin content and yield in P. rosea.
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