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Composted coir pith was evaluated at Madikeri (Karnataka) under integrated plant nutri-
ent management system to substitute chemical input of fertilizers for improving the yield
'l'ld quality of black pepper (Piper nigrum). Application of composted coir pith (CC) @ 2.5 t
ha'! with full recommended dose of NPK (100:40:140 kg ha™' of N, P ,O; and K,O) yielded the
irghest (4.18 kg vine) which was on par with 1.25 t ha' CC + full NPK 2. 5 tha' CC + %
NPK + Azospirillum sp., 1.25 t ha'! CC + %2 NPK + Azospirillum sp. and 2.5 t ha! CC alone. The
l[ 'els of composted coir pith application were on par with regard to quallty (piperine and
0| eoresm contents) of black pepper. The highest benefit-cost ratio of 1.94 was recorded in

the treatment with composted coir pith @ 1.25 t ha™ + Azospirillum sp.

Key words: black pepper, composted coir pith, Piper nigrum, quality, yield.

Introduction

productivity of black pepper (Piper
um L.) in India is the lowest when com-
d to other countries mainly due to im-
I management practices. The growth
lack pepper vines is affected by various
ronmental factors like soil physico-
cal properties, water, climate, etc. Or-
matter improves the physico-chemical
teristics of the soil by giving better
gation, cation exchange capacity and
Ater holding capacity and reduces soil ero-
Ol The current boom in fertilizer prices,
fil ehergy requirements and the growing
ce for organically cultivated farm
Ice has necessitated the development
I .gramme for organic waste recycling
iCulture. Coir pith, a highly lignocellu-
terlal is available in large quantities

as a by-product of coconut coir industry and
is a rich source of potash. About 7.5 million
tonnes of coir pith is produced annually in
India (Kamaraj 1994). Composted coir pith
(CC) has been recommended for use as an
amendment and can serve as a substitute for
farmyard manure and other organic manures
(Savithri & Khan 1994). However, informa-
tion on the utilization and economics of CC
as organic manure for black pepper is lack-
ing. An experiment was therefore conducted
with the objective of evaluating CC for sus-
taining soil nutrient availability, yield and
quality of black pepper.

Materials and methods

The field experiment was conducted at
M/s. Ashoka Plantations, Madikeri
(Karnataka) during 1998-2001. The
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conditions like porosity and water holding

capacity and also served as a substrate for
the proliferation of Azospirillum sp- and native

microbial population, thereby improving the
organic carbon status.

Lourduraj et al. (1998)
also observed improved physico-chemical
properties like reduced bulk density,
increased pore space and organic carbon due
to incorporation of CC in the soil. Available
P status varied from 15.9 to 40.0 mg kg™, CC,
NPK and Azospirillum sp. application
significantly increased the Bray P status of
soil and was significantly the highest (40 mg
kg™ in the treatment 2.5 t ha' CC + full NPK.
Potassium availability varied from 468 to 982
mg kg' and was highest in the treatment
combination of 2.5 t ha? CC + %2 NPK +
Azospirillum sp. which was on par with
recommended full dose of NPK combination.
The increase in P and K status might be due
to the contribution from applied P and K
fertilizer sources in addition to CC (Table 1a).
As CC contains appreciable amount of
potassium, Savithri et al. (1993) also
attempted to use it as K source in groundnut,
sorghum, maize and finger millet in sandy
and clay loam soils of Tamil Nadu. Utilization
of CC as manure to improve potassium use
efficiency of rice was also reported by Ammal
& Durairajmuthiah (1996) where K fertilizer

experimental design was of two factor
randomized block design with a main factor
of CC (marketed by Marson Bio Care Pvt.
Ltd., Mumbai) at three levels (CC-0; et
1.25 and CC,-2.5 t ha') and sub-factors of
fertilizer combinations at four levels (FyNo
fertilizers; F;Azospirillum sp. alone @ 20 g
vine; F,-¥2 recommended NPK fertilizers +
Azospirillum sp.; F,-full recommended NPK
fertilizers @ 100:40:140 kg ha' of N, P,O, and
K,0). Each treatment was replicated thrice
with a plot size of six vines (at 3 m x 3 m
spacing) per treatment. The soil of the
experimental area was slightly acidic (pH
6.1) with organic carbon content of 2.1%. The
soil was sandy loam with 7.1 mg kg Bray P,
162 and 995 mg kg’ exchangeable K and e
respectively. The initial micronutrient
content of the soil was 44.0,29.0,0.9 and 3.8
mg kg of Fe, Mn, 7n and Cu, respectively.
The CC used in the study had a nutrient
content of 1.2% N, 0.1% P,0, and 1.3% K,O
with a C/N ratio of 12.5.

The CC, Azospirillum sp-, full P and Y2 of N
and K were applied during June and the
remaining N and K were applied in
September—October on 5 year-old vines of
Panniyur-1 variety trailed on silver oak trees.
Soil, leaf and berry samples were collected,
processed and analysed for major, secondary
and micronutrients as Pper standard
procedures (Jackson 1967). The berry samples
were also analysed for quality parameters,
oleoresin and piperine contents (ASTA 1968).
The yield data was recorded and subjected
to statistical analysis and economics of the
treatments was also worked out.

requirement of rice

mixed with CC (Table 1a).

with other treatments except contro
Azospirillum sp., 2 NPK + Azospirillum sp-al
CC @ 1.25 t ha' alone. Mg availability vd
ied from 304 to 356 mg kg’ without any st
nificant difference among the treatments:
and Mn availability varied from 31.0 to 36
mg kg'and 24.9 to 32.4 mg kg, respective
(Table 1a). The effect of different levels:
CC on soil availability of nutrients show.
that an increase in dose from 0to 2.5 th

significantly increased organic carbon sta

Results and discussion

Soil nutrient availability

The pH of the soil varied from 6.3 to 6.7 and
was not altered significantly due to the
treatments. Organic carbon status varied
from 2.08% to 2.61% and was significantly
lowest (2.08%) in the control plot. The
organic carbon  content increased

significantly due to application of LG,
(2.24% to 5 56%), available Bray P

Azospirillum sp. and NPK. The addition of o
CC might have improved the soil physical 31.0mg kg"), Ca (1350 to 1737 m3 kgl

was reduced by 63.5% of
the normal K required when K fertilizer was _3;:,

The availability of Ca was significantly the
highest in the treatment 1.25 t ha” CC {4
NPK + Azospirillum sp. and which was on pat
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Mg ('310. t.o 335 mg kg'). However, there wa
no §1gn.1flcant difference in soil Z’n and Cs
availability in the soil due to different 1 1u
of CC application. Soil pH, availabilit ec:ffeli
a.nd .ther micronutrients also did no}t/ It
51gn}f1crfmtly with increasing levels ofElC%
applu?ahon (Table 1b). Improved soil physi
chemical properties and uptake of n}ilti,ielcact)—
by tomato (Baskar & Saravanan 1997) cj
arrowroot (Maheswarappa ef al. 1999) f\:las

1.7

;1150 rep(_)rtec?l 'due to incorporation of CC
bi:)(;e tS‘iil.ltablllty of digested CC anci
rtilizers as amendments in im i
: r

:}szl;ytsmal, chemical and biologicalf;roo‘;:rg
of tea soil and also the el
green leaf yield
?zfotéef) wCas re}?orted by Rajalingam & Kgmar
L t.. or.nblln.ed NPK and biofertilizer ap-
plication significantly increased soil organi
;aorbon status (2.30%-2.51%), Bray P (gl 6S
4 mg kg'), available K (480-923 mg ké“)

Table 1a. Effect of diffe
: ' rent levels and combinati ir pi
on soil nutrient availability in black peppe;ngetilr(t);illn?f oLk S BB AN SR

Treatment

E pH  OC N
e (%) i : ta Mg Fe Mn Zn Cu
-'SS"?“ 6.6 208 197 159 468 (mg kg")
o1 6.3 2. i 1078 309
g 6.4 231; 5;1.3 228 569 1214 304 gég %S el
ggngs 6.4 232 218 322 329 1478 306  34.6  29.6 ;; §f;
s 6.6 227 247 ' 8§ 1621 322 31.3 4. O :
22.9 481 1 : 31.4 2.1 30.4
24.7 617 : 1.7 2.2 296
6.7 257 249 1613 347 33.7 :
= 23.7 689 . 29.7 2.2 34 .6
6.5 2.36 259 1810 331 31.5 ‘
; 252 858 5 302 1.9 302
6.5 2.54 259 17652 313 313 '
26.1 492 3 249 1.7 318
6.5 2.61 243 1649 356  35.1 .
251 422 1292 1.9 31.0
6.5 2.54 55 1728 354  31.0 :
: 33.3 982 0 296 2.0 253
6.5 2.56 1774 815 25.1 '
=0.05) NS 0.13 232 40.0 962 1798 316  35.6 52-6 2.3 28.1
56 113 200 NS - 2-; 2.3 29.3
‘ . 0.2 NS

epper garden (mean of 3 years)

0,CC =1.25and CC,=
1 =25thalofc . :
%2 recommended NPK2 ; omposted coir pith; F;=No fertili
+ Azospirillum sp.; F.= i Fy=No fertilizers; F,=Azospirill
p.; F,=NPK @ 100:40:140 kg ha’ 1 pirillum sp. alone @ 20 g vine™;
4 ghﬂIOfN’PoaﬂdKO g vine’;
25 2

B - - . z 1 'l HH f t k
1 jlbli’.' lb- Effe(_‘f: Of dlff&lent IEV l COIIIPO p Y
e]S o] Sted COlr lt 1 ONn SOll aval ablllt of nu IlElltS mn blaC

LComposted
: pH OC N P
r pith levels (%) i C_‘? Mg Fe Mn Zn Cu
6.39 2.24 mg kg
6.56 2.39 3%3 23.3 706 1350 310 34 29
6.50 2.56 244 24.1 662 1680 331 33 29 Sl G4
=0.05) NS 008 11 ng 715 1737 335 34 30 5? s
DICC - - NS 10 1 28
;=1.25and CC,=2.5 t ha' of composted coir pith . 18 NS NS S NS

In black pepper garden (mean of 3 years)

L C ¢ p [). d o
rent um O S()]]. 1Vallﬂhlllt nut
N A S
L] 1C ]E“e f O Illjie (tl]]ll)l]l] 10NS O K al[d Z0S ”’l” y (0] ULr

lizer
| ]
g (C‘)%?) o i K La Mg Fe Mn Z
6.60 2.30 234 LA e
g b o R S ae B ED
w2 0 s 536 1518 333 33.7 294 2.1 s
o o 2 B 837 1687 317 337 295 2. s
W NS G009 NG 4 923 1724 317 327 29 &
: D P R b b e e T
NS NS

ttilizers; F = Azospiri
; Fi=Azospirill ;
4 fN, P,0, ellnd sz() e sp. alone @20 vine'; F,

=4 recommend iri
nded NPK + Azospirillum; F,=NPK @ 100:40:140
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and Ca (1420-1724 mg kg). However, there
was no significant difference in soil pH, avail-
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nature of the crop at the experimental loca-
tion. The maximum mean yield (4.18 kg vine
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Table 3. Effect of diffe
yield in black pepper rent levels and combinations of coir
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pith compost, NPK and Azospirillum sp. on

_' Treatment

ability of Mg and micronutrients due to NPK ') was recorded for the treatment where 2.5 Yield (kg vine) .

and Azospirillum sp. applications (Table 1c). tha' CC + full recommended NPK was ap- (Tyean) Yield (kg vine™) Mean yield P—

Leaf nutrient composition plied which was 21% higher than recom- cC cc (III year) (kg vine™) an o

mended NPK and 114% higher than absolute g . v L CG CL; €C; £t cC o

Application of different levels and combina- control. The treatments 2.5 t ha? CC + full % F 2-63 235  3.66 1.57  2.97 4.0; 1 5 L CC

tion of CC, NPK and Azospirillum sp. signifi- NPK, 1.25t ha'! CC + full NPK, 2.5t ha! CC + £ F: 50 3-31 2.28 3.47 4.17 3.83 332 2.66  3.86 2.82

cantly increased the leaf N status from 2.07% Y2 NPK + Azospirillum sp., 1.25 et CC + 1 F, 5.4 333 3.02 3.70 3.97 4.47 3.37 g;g 3.06 3.28

to 2.30%, K from 1.10% to 1.67%, Ca from NPK+ Azospirillum sp. and 2.5 t ha' CC alone Mean of CC ' 48 3.00 3.87 4.93 3.46 3.85 2?3 324
296 3.44 3.71 =

2.3% to 3.4%, Mg from 0.40% to 0.48%, Fe
from 92 mg kg to 148 mg kg and Mn from
310 mg kg to 646 mg kg'. However, there
was no significant difference in leaf P, Zn and
Cu status due to CC, NPK and Azospirillum
sp. application. Different levels of CC appli-
cation did not influence leaf nutrient compo-
sition and the nutrient concentrations were
on par except that of Mn and Cu. Applica-
tion of full dose of NPK significantly in-
creased leaf N, Ca, Mg and Mn concentra-
tions whereas leaf P, K, Fe, Zn and Cu con-
tents remained unaffected (Table 2).

Yield and quality

Application of different levels and combina-
tion of CC, NPK and biofertilizers signifi-
cantly influenced the yield of black pepper.
Only the first and third year yield were con-
sidered for mean as the second year yield

were statistically on par with regard to yield.
Application of CC @ 2.5 t ha'! produced maxi-
mum yield (3.71 kg vine), which was 25%
higher than no CC application and was on
par with 1.25 t ha' of CC application (Table
3). Use of CC in increasing the yield (10%-
30%) of number of crops namely, sorghum,
pearl millet, maize and cotton under rainfed
condition was reported by Anabayan (1988)
and Veerabadran (1991). Promising results
were also obtained by application of CC in
sugarcane (Sundersingh et al. 1991) and on
growth of cardamom (Moorthy et l.1998)
also. CC charged with garden weeds,
Gliricidia sp., rock phosphate and micronu-
trients along with 50% recommended fertil-
izer increased the dry matter yield signifi-
cantly over recommended practice in maize
(Rao et al. 2001). Among the combinations of

NPK and Azospirillum sp., maximum yield

CD (P=0.05) CC x F=0.93; CC=0.46; F=0.54

g

A

. Cgozg; rCBS(]:nIl.ZS acllld CC,=2.5 tha™ of composted coir pith; F
: mended NPK + Azospirillum sp.; F.=NPK @ 1r00-40"140 kg ha' of N
i /. a’ o

ent NPK alone which w
e as on par with
Y2 NPK + Azospirillum sp. applicatiin; N}’K he

“application resulted i )
control. ed in 35% more yield over

Ihe qL_lality of black pepper namely, oleoresi
and piperine also increased due t;) applic -
,mion of C‘C, NPK and Azospirillum sp.p(I":IJ‘abi;
) Max1mu1n oleoresin content (9.45%) wa
recorded in the treatment 2.5 t ha' CC + l/S
_Psl(;rlﬁz_?s(;;gillug sp. which was on par wit;
1. + NPK. T o signifi
cant difference in oleores?r:e 7;‘:“‘;\’ ;?I;;’ii;géllfl‘
t due to -levels of CC application. Re a(r)S:
oleoresin production, there was nog si
cant difference due to NPK gci
fertilizer application. A similar trend EY:«rnas

,=No fertilizers; F =Azospirillum sp. alone @ 20 g vine
. P,0;and K,0

1 (1.76). The cost of cultivati
are was Rs. 51,300 at 1.25 t hatjoCrIle:;gelgz-
56‘,302 at 2.5 t ha” CC levels. On integrati .
with fertilizers, CC @ 1.25 t hi" nf
ﬁ_zosprr:llum Sp. application recorded the
ighest BC ratio of 1.94 with a net return of
Rs. 43,995 followed by 1.25 t ha' CC + fu(;l
c{NPK (1.91). The application of recommended
1(;5; of NPK alone recorded a BC ratio of
b. ‘1(.:1 He.nce, for higher yield and fertility
uildup in black pepper gardens, CC can be
;ecohmmended @ 1.25 t ha integrating with
5t e .recommended fertilizer dose and
Azospirillum sp. @ 20 g vine™,
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