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ABSTRACT

Pot culture experiment was carried out during 1995- 1996 with tomato (CO-3) to study the
effect of coirpith based potting mixtures [100% soil, 100% coirpith, 75% coirpith + 25% sail, 30%
coirpith + 505 soil and 25% coirpith + 75% sil] and methods of fertilizer application |conventional
soil application of N and soil application + fertigation] on physical and chemical properties of
the polting medium. vield and uptake of nutrienis by tomato. Incorporation of coirpith improved the
physical and chemical propertics of the potting medium. An yield increase of 6% and 27% were
recorded in the treatments of soil + coirpith al 75:25 and 50:50, respectuvely. over soil alone. Among
the two methods of fertilizer applications, fertigation method gave increased yield of Lomato (o the
tune of aboul 8.72% over conventional £ail application methocd,
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Container grown plants require a growing
medium with good physical and chemical
environment for their growth. An efficient medium
must be sufficiently firm and dense to hold the
plants, sufficiently retentive of moisture and
porous. Depending on the growing nature of plants
(epiphviic. semiepiphytic etc) Lhe organic wastes
become a constiluent in many container media.
Considerable research has been done on the use of
orpanic wasies such as saw dust, sludge, datepalm
lcaves; pecan shells and pine bark in the
preparation of potting mixtures. Coirpith is a
non-tisposable waste product of coir industry. lis
use as a soil conditioner in tropical farming is well
documented but the work on coirpith utilisation as
poiting medium is.very limited. [Saravanan and
Nambisan. 1995].

The soil Jess culture has low nutrient retention
capacity due 1o heavy leaching by frequent
irrigation  which  warrants  standardisation  of
fertilizer application methods so as o maintain
comtinuous supply of nutrients in a favourable
physical and chemical environment throughout the
crop prowth,

MATERIALS AND METHODS

Bk soil [Udic Haplusialf] was collected from
colton hreeding station. Agricultural College and
Rescarch Institute, Coimbatore, Coirpith collected
oy Vedapatti, Coimbatore district was used as a

pot mix component. The processed soil and coirpith
were mixed as per the details of the treatment (V/V
hasis) and filled at the rate of 15 | per pot. The
experiment was conducted in a factorial
Completely Randomized Design replicated six
times 3 replications for sampling at vegetative
stage and 3 replications for harvest. The treatmenial
combination includes 2 methods of fertilizer
applications on 5 different ratio of potling mixtores,

Methods of fertilizer application

M NPK @ 150:100:50 Kg ha™’
of which 30% of N and full
dose of P and K were applicd
as basal and the remaining
50 N was top dressed al
0ith DAT.

M2 NPK @ 150:100:50 ke ha™"*
of which 509 of N and full
dose of P and K were applicd
as basal and the remaining
50% N was applied through
fertigation (application of
fertilizers throngh irrigation
waler as slurry) at 15 days
interval throughout the crop
period (up to Y0th DAT).

Urca, super phosphate and muriate of potash
were used as sources of N, P and K respectively.
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Table 1. Physico-chemieal properties of the initial potling mixtures

Baskar and Saravanan

Propertics Uit Ti Ta Ta Ts Ts
Mechanieal analysis
Clay Per ceni 28,18
Sih Per cemt 8.53
Finc sand Per cent 25.52
Coarze Sand Par cent 36.65
Textural Sandy
class Clay loam
Bulk density gec 121 0.08 0.54 - 0.66 1.05
Particle density gec! 212 0.38 Li1 1.33 1.51
Pore space per cont 44.0 a0L0 51.0 50.0 2.0
Maximum water
holding capacity per cent 45.0 863 106 74 52
pH 8.5 6.7 15" 8.0 8.2
EC dsm” 0.550 0.458 0.926 0.586 1556
CEC (mol(p*pke”! i8 59 .29 28 26
Total N Per cent 0,035 0.450 3.280 0.150 R PES
Organic carbon Per ceni 0.49 2741 11.31 2,70 1.14
Available N ppm 65.8 102.0 0490 B5.3 78.3
Available P ppm 7.1 7.9 10.2 0.5 8.9
Available K ppm 245 200 575 450 375
Potting media RESULTS AND DISCUSSION
Tl - Soil + Coirpith - 100:0V/V Changes in physical properties
12 | el Cn!rpis.h ~0:100 ViV Bulk density is one of the most commonly
T3 - Soil + Coirpith - 25:75 VIV i . ; :

. ¥ used indices for the evaluation of soil physical

= - Soil + Coirpith- 5050 VIV~ fgisions, By. the inclusion of coirpith in e
T5 - Soil + Coirpith - 75:25 VIV ' :

Potting mixtures were prepared as per the
treatment and initial composite samples were
collected from each mixture before the
commencement of the pol experiment and were
analysed for various physico-chemical properties
(Table 1). Physical constants, texture, and chemical
properties were analysed as per normal methods.
For pH and EC analysis, water and coirpith was
taken in the ratio of 50:1 in case of 100% coirpith
media and 2:1 (water:potting mix) in case of other
media.

Thirty dafs old seedliﬁgs of lomato were

ransplated at the rate of three seedlings per pot..

Recommended package of practices were adopted

and yield of fresh fruils was recorded. Potting.

mixture samples were collected up to a depth of 15
cm at two growth phases of tomato viz., flowering
and at harvest stage ‘and analysed for
physico-chemical properties (Tables 2, 3). The
plant samples were collected at harvest stage and
analysed for uptake computation (Table 4),

potting medium, the bulk density was decreased
which would favour good physical properties like
improved pore space and water holding capacity.
The bulk density was significantly reduced from
1.21 g cc”? (100% soil) 10 0.54 g ec (75% coirpith

* 4+ 25% soil) by the-incorporation of coirpith in the

potting medium. Similarly, the other physical
parameters Viz., per cent pore space, maximum
water holding capacity were also improved by the
addition of coirpith in the potting medium (Table
1), Increase in water holding capacity and pore
space by the addition of coirpith to the soil was
reported by many workers (Ramaswamy and Sree
Ramulu, 1983; Saravanan and Nambisan, 1993),
The pore space was slightly decreased Irom
flowering stage to harvest stage which might be
due Lo compaction of the potting medium, Though
the water holding capacity was increased from
flowering to harvest stage due to decomposition of
coirpith, the increasc was spectacular only in the
media which consisted of 100% coirpith (Table 2).
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Flowering stage Harveststage
. . . Particle Water . Particle i Water
Tronsipents E“:; ST deonsiy P"‘;q,:'}’““ holding B“f:g:.}‘“;“f" density P“‘E,;ﬁ‘““‘ holding
; (e e) : capacily (%) = (e e’ capacity (%)
MY 1.31 212 44.2 48 1.35 220 437 48
Ts 00 0.39 T4.6 675 .14 0.45 7.1 711
Ta 0.57 1.28 53. 107 (1.59 1.38 56.8 114
Ta 0.77 1.558 53.2 72 (.87 1.63 503 75
T 0.71 1.93 51.1 ¥} 111 200 48.0 57
~ Mean 069 1.48 55 192 (.81 1.53 544 201
M2 T 1.34 221 44.; 47 1.34 2.21 43.1 48
Tz .11 036 T4.1 &64 025 (.50 0.5 T2
Ts 0.57 '1,1'.? 53 107 .61 1.35 522 114
T4 C 027 1,58 53.: 71 .83 1.65 50.4 75
Ty 1.08 1.96 1 R 36 LIr 1.94 48.5 57
" Mean 077 1.48 55.8 189 .83 1.53 53.1 20
ch
{P=0.05} 0.05 ‘NS nez ]
5 NS NS NS NS
T 0.073 022 1.47 8
SxM NS NS NS NS
ST NS NS M3 11
MxT N3 NS NS NS
SxMxT NS NS NS NS
Treatment details as in the text '
Changes in chemical properties method, The media which containg coirpith

The improvement in the CEC, available
nutrients and organic carbon content of the potting
medium due to.addition of graded doses of coirpith
in the process of potting mixture preparations were
attributed to the high CEC, organic carbon and
mutrient contents of coirpith. Coirpith incorporation
in the potting medium considerably reduced the pH
which could be atributed to acidic natre of thie
coirpith. The pH of the medium was significantly
increased from flowering to harvest stage. The pH
of the media which consisted of 25% soil + 75%
coirpith, * significantly  increased ~with the
advancement of growth, where as in all other media
the pH changes were not appreciable.

The increase in EC of the medium as observed
in the present study under fertigation of N al
harvest stage might be due to the high EC irrigation
water generated by dissolved fertilizers,
Papadopoulous (1987) and Haroon (1991) also
reparted similar increase in EC under fertigation of
N, Bui at flowering stage, conventional method
recorded slightly, higher EC than fertigation. This
may be ascribed to the application of full dose of
feriilizers before flowering under conventional

recorded higher EC than 100% soil medium. The
possible reason could be that the coirpith had high
water soluble salts resulted from water used for
retting. The EC of all the potting media except with
1009 coirpith increased from flowering stage
harvest observed in the studv may be due (o
fertilizer addition and dissolution of scluble salts
from the components of coirpith. But with 100%
coirpith medium. EC was decreased probably due
to heavy leaching as a result of its high pore space.
Among the coimpith containing media. media
containing 75% coirpith and 50% coirpith had
higher EC than 25% coirpith media. The effect of
coirpith in influencing the organic carhon as
observed in the present study was well documented
(Duraisamy. 1992). Increasing proportions of
coirpith addition' to soil in the preparation of
potting mixtures increased the N content of the
media. The supplementation of N through
decomposition products of the added organics
could have resulted in the build up of total N. The
conventonal method of fertilizer applicanon
recorded high available N at flowering stage. This
might be due to application of full dose of N prior
to flowering stage. But al harvest stage, ferljgation
registered slightly higher avidlable N possibly due
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Table d,  Effect of teeatinents on ool yolume yield and notrient o plake of tomafa
I Dry mateer 3 .
. Koot volume Fruif yield . MW-uptake P-uptuke K-uptake
Tremments il I"";"'d} (& P:t-'] P;E‘:;‘_".T (mg pnl'1',1 {my Fﬂl_t} {mg pat h
My T 8.4 409 652 1089 101 1789
Ta 48.0 n 7.6 i B4 18709
T3 430 4] 701 130 104 2455
Ta 31.0 495 75.7 1707 141 ELT I
I's 227 646 R7.6 2032 137 2821-
Mean 30.7 470 71.2 1426 114 2204
M: Ty 1.5 433 T0.6 1463 U5 1872
Ta S0.0 412 GO.E 1124 07 1992
Ts 450 452 6.6 15635 123 2595
Ta 33.7 549 830 1853 128 26(H
Ts 24.7 7 04.3 2145 156 3087
Muean 330 511 T84 1630 120 2430
Mean Ty 10.2 422 679 1276 DR Rl
T2 40.0 305 622 1063 o1 1036
Ty 44.0 437 T34 1433 116 2525
T4 324 522 798 1780 133 259
Ts 237 678 0.0 2080 147 2TI3
Mean 1.9 491 74.8 1528 117 23n2
-1y
{P=0.05) M (L& & 0.6 30 4.6 by
T 1.7 g 0.7 9 59 2
MxT NS 14 1.2 68 10.3 123

Treatment details as in the text

to application of N upto 90th DAT and frf:quém
application of N also could have increased the
mineralisation of coirpith. The decrease in available

N in potting medium containing higher proportions

of coirpith at flowering stage might be due to very
high uptake of N at flowering stage by tomato and
might be due Lo initial wider C/N ratio. A rapid turn
over of available N at post harvest stage with
potling medium, containing higher proportions of
coirpith (100%, 75% and 50% coirpith) could be
atiributed to the slow and steady release of
nutrients, The favourable influence of coirpith on
soil available N is already known.

At fowering stage, fertigation treatment
registered high value for available P which might
be due to positive interaction of fertigation of N on
P availability (Haroon, 1991), But at harvest stage,
fertigation gave low value. This might be attributed
to high uptake of P due to high dry matler
production  under  fertigation  Ireatment.
Incorporation of coirpith in the potting medium

improved the available P in the soil at all the

growth stages ol tomato. This might be attributed to
the release of €Oz and organic acids during the
decomposition of coirpith rendering less soluble P

into more soluble P. The availability of P was high
at flowering stage and declined at harvest stage and
this might be due to crop uptake,

The fertigation lreatment registered lowes
available K than soil application of N. This may b
ascribed to high uptake by tomato in the fertigition
treatment. The media which consisted of high
proportion of coirpith registered high uvailable K
which might be due to high K content of coimith
(Savithri and Hameed Khan, 1994). The decrcase
in available K at post harvest slage may be ascribed
to the increased uptake of K as the advancement ol
crop growth,

Yield and nutrient uptake

Iicorporation  of coirpith in  the  pouting
medium  significantly increased the yield and

" nutrient uptake of tomato (Table 4), The increasc in

nutrient availability, CEC. moisture retention and

pore space of the potting medium have contribuicd

to the increase in tomato yield. The improvement in
root distribution pattern by the addition of coirpilh
also confirmed the reasoning. The highest yickl
(657 g pnt'I} was obtained for the potting medimn
consisted of 75% soil + 25% coirpith followed by
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Tahled, Yfiecot of trrstments on root volume yield and nutsient uptake of tomato
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: i, Diry matier : a
Root volume Fruit yicld X MN-uplake P-uptake K-uptake
Trestmens (mi por”) (gpol™) (&p mfi?“ (mg por™) (mg pot™) (mg por”')
My T 8.9 409 65.2 1089 101 1789
Ta 480 317 576 101 84 1879
T3 430 421 70.1 1301 108 2455
Ta 1.0 195 757 1707, 141 15T
Ts 227 646 87,6 2032 137 2621
Moan 307 am T e 1426 114 22094
W2 Ty 11.5 435 0.6 1463 05 . 1872
Ta 0G 412 66.8 1124 g7 1942
T3 450 452 766 1565 123 2505
T: 33.7 349 B39 1853- 128 2604
Ts 24.7 TOT 043 2145 136 087
- Mean 330 51 T84 1630 120 2430
Mean . T 102 422 67.9 1276 98 1508
T2 49.0 395 622 1083 k2 1035
Ts 44.0 437 734 1433 s 2525
f 124 ‘522 79.5 1780 135 2591
Ts 237 678 0.0 2089 147 713
Mean 31.0 491 T4.8 1528 117 2362
ch
(P=0,05) M 06 6 0.6 30 46 56
i LT 0.7 £ 0.7 30 59 T2
. MxT NS 14 1.2 68 10.3 123
Treatment details o3 in the st
50% soil + 50% coirpith (506 g pot™") which might REFERENCES

be due to favourable physiochemical properties of
the respective potting medium. The potting medium
consisted of either 100% soil or 100% coirpith did
not support iomato growth in terms of yicld. This
could be quite expected that under 100% coirpith
medium though CEC and pore space were high, the
ather properties of the medium were not sufficient
to support 1o ‘crop. Fertigation method was highly
efficient method in increasing the temato yield to
the tune of aboul 8.72% over conventional method
of fertilizer application which might be due to the
increased nutrient use cfficiency. (Haroon, 1991),
This might also be ascribed to the continuous and

steady supply of the available nutrients particularly

the ‘N throughout the crop growth. The paltern of
nuirient uptake by tomato followed similar trend. as
that of the yield and this might be explained by the
variation in the vield for different treatments,

It can be concluded that ‘mixing of soil and -

coirpith in the ratio of 25:75 and application of
504 of recommended N through fertigation were
proved to be more effective than other treatments.
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