s

e
@ Madraa Agric. J. 90(1-3) : 103-107 January-March 2003

103

ntegrated nutrient management through residue recycling in lowland

ntegrated farming systems

.. JAYANTHLI, S. MYTHILI, M. BALUSAMY, N. SAKTHIVEL AND N. SANKARAN
Jepartment qj Agronomy, Tamil Nadu Agricultural University, Coimbatore - 641 003, Tamil Nadu.

Abstract: Integrated farming system experiments comprising enterprises like cropping,
fishery, poultry, pigeon and pgoat were undertaken at Tamil Nadu Agricultural University,
Coimbatore during 1998-2000, with & view to sustain the productivity through residue
recycling and thereby enriching the soil fertlity under lowlands. Among the enterprises,
cropping with fish and goat integration recorded higher productivity of 39610 kg
ha? than other systems. Similarly, maximum total income (Rs. 1,38,418) with the highest
level of employment (575 mandays he! year?) was achieved in erop + fish + poat
integration. Crop applied with reeycled fish pond silt fed with poultry manure resulted
in higher income (Rs. 1,04,231). Integration of poultry + fish + cropping nourished
with recycled poultry manure sustained the productivity of soil through the addition
of residue with better NPK nutrient supply potential (88, 20 & 27 kg of NPK, respectively).
To enhance the productivity, economic returns and employment generation for family
labour, integration of crop with fish + goat/pigcon/poultry could be recommended than
cultivating the crop elone under lowland situation.

Key Words: Lowlands, Integrated farming systems, Residues/wastes recycling, Cropping,
Poultry, Fishery, Pigeon, Goat rearing, INM.

atroduction

Integrated farming system approach is
10t only a reliable way of obtaining fairly
‘aigh productivity with substantial fertilizer economy
it also a concept of ecological soundness leading
0 sustainable agriculture (Swaminathan, 1987)
and also deriving maximum compatability and
-eplenishment of organic matter by way of
proper recycling of organic residues/wastes obtained
through integration of enterprises like fishery,
soultry, goat, milch animal, mushroom and
sericulture activities: The recycling process could
reduce the cost of production per unit of grain,
meat, milk, egg, edible mushroom, biogas elc.,
thereby widen the gap between the production
cost and net return.

Axn effort has been made for a holistic
integration of different farming enterprises such
as linking poultry, pigeon and goat rearing
with cropping with the objectives of increasing
income and effective recycling of farm wasles
and by-products to sustain the soil productivity
and fertility.

Materials and Methods

Field experiments on integraled farming
systems were conducted at the Tamil Nadu

Agricultural University, Coimbatore during 1998-
2000 involving cropping, poultry, pigeon, goat
and fishery enterprises in all possible com-
binations, with a view to identify the sustainability
of integrated farming systems through recycling
of organic wastes/residues of one component
over the other. In one hectare farm, an area
of 0.75 ha' was assigned for crop activity,
0.10 ha' for growing fodder grass to feed
the goat umit (20+1), 0.03 ha fo goat shed
and the remaining 0.12 ha to 3 fish ponds.
Three integrated farming systems viz. crop +
fish + poultry (20 Bapkok layer birds), crop
+ fish + pigeon (40 pairs) and crop + fish
+ goat (Tellicherry breed of 20 female and
1 male) were tried for 2 years. Polyculture
fingerlings of 400 numbers catla, rohu, mrigal /
common carp and grass carp in the ratio of
40:20:30:10, respectively, reared in 3 ponds
of size 0.04 ha (depth of 1.5 m) each. Fishes
were fed with poultry, pigeon and goat droppings
to assess the feasibility of rearing fish by using
different manures as feed. In addition, the goat
unit could also provide 11.0 t of valuable
manure for crop component. At the end of
an year afler the fish harvest, about 4500 kg
of settled silt from each pond were collected.
The pond silt was utilized as recycled organic
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[able 2. Productivity (rice grain equivalent yield) of components (mean over two years 1998 - 2000)

Component Productivity (kg) Total system
‘arming systems productivity
Crop Poultry  Pigeon Fish Goat (kg ha')
~ropping alone 12223 - - - - 12223
~rop + Fish + Poultry 29166 630 - 2063 . - 31859
2rop + Fish + Pigeon 27973 - 2592 1790 - 32355 .
-rop + Fish + Goat 28809 - - 1983 8818 39610

observations were made by Jayanthi (1996)
indicating the advantages of component inte-
gration under lowland condition.

While considering the individual animal
Dmpr::—nent productivity of 8818 kg (of two
‘ears mean) was obtained with 20 + 1 goat

unit. The goat unit could also provide
11,0 t of valuable manure apart from sup-
plementing the feed requirement of 400 numbers
of fish included in an area of (.04 ha of
ponded water (Table 2), While assessing the
feasibility of rearing fish by using poultry,
pigeon and goat droppings as feed, the fish
fed with poultry droppings resulted in higher
yield (825 kg /0.04 ha ponded water) than
ihe other two sources of feed. A higher level
of fish production through recycling of poultry
manure was earlier reported by Jhingran and
Ghosh (1988) and Banerjee er al. (1989).

The results on residue recycling revealed
that sugarcane (planted) - sugarcane (ratoon)
- banana, banana - turmeric - rice - banana
and maize - rice - sesame - sunuhemp cropping
systems ,with goat (20+1) and fish (400 polyculture
fingerlings in 0.04 ha’ of ponded water) was
the best in obtaining higher rice grain equivalents
than the conventional cropping systems, cropping
+ fish + pigeon and cropping + fish + poultry
systems (Model 3). Cropping + fish + goat
integration earned the highest income of
Rs. 1,38,418. Integration of cropping with goat
+ fish also generated the highest employment
of 575 mandays/ha’/year’.

Integration of poultry + fish + cropping
applied with recycled poultry manure sustained
the productivity of soil through the addition

of residue with better NPK nutrient supply
potential (Model 1). Twenty fowls in the poultry
unit voided 700 kg of droppings with the nutrient
potential of 23, 8 and 6 kg of NPK respectively,
but when recycled through fish pond, nutrient
contents were enhanced to 88, 20 and 27 kg
of NPK respectively which inturn reflected on
higher profit from crop component (Rs.1,04,231).
Economic advantage of poultry and pigeon
components through residue recycling in lowland
integrated farming system was earlier reported
by Jayanthi (1996) and Sivaraj (1989). The
yield of fish cultures was also higher in the
fish fed with poultry droppings followed by
goat and pigeon droppings (Rangasamy and
Jayanthi, 1994). Forty pairs in the pigeon unit
produced 700 kg of droppings contributing 13,2
and 6 kg of NPK nutrients which were further
enhanced by three folds (38,6 and 21 kg NFK)
through recycling (Model 2).

In crop + goat + fish farming system,
about 29 t of bajra - napier (CO 3) grass
+ desmanthus mixtrue obtained from sequence
(iv) was used as feed for the goat unit. Raw
poal manure of 11 t with 14.35, 41 and 64
kg NPK nutrients was applied to the crops
specified. The goat unit of 20 + 1 could give
the highest income of Rs. 34,684 than the
other components compared (Model 3). The
finding clearly showed that the recycled organic
residues of crops and allied activities could
supplement the chemical fertilizers and would
certainly pave way for increasing the produc-
tivity, profitability and also help in sustaining
the nuirient potential of the seil under lowland
farms.
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MODEL 1. RESOURCE FLOW IN CROPLPOULTRY+FISH INTEGRATED FARMING S5YSTEM (1998-2008)
POULTRY
* {20 Inyerr) -
7% by products POULTRY DROTPING |
from erap (704 kg
Tompane £ 2386 kg NPK
K I‘E : [:.nmu:rm pereeet HTE,
1 :
2
CROPPING
Suparcane{F)-Sogarcanc{R)- NCOME o Fﬁ;{
104231
(2 vear rotation) : 030 ka fﬂl- ] FaRid IfgoUgHmLD (e384} 004 ia pouded weter with
Banans-Turmeric- Rice- —pr e 434 Now. Pelyealinrs
— —_ Tongerilags
{2 year rotetion) : 0.30 ba T FRODUC ol D
Mnkee-Rice-Seszme-Sunnbemp ; 0.30 ba | | (420 Manday) m RS e LABOUR
DicostEmy 1 3B4M 108570 (34 Meaday)
F ESMFLOVMINT: 369 515
(Mandayy)
RECYCLED POND SILT (4500kg)

RODEL I RESOURCE FLOW IN CROP+PIGEON + FISH INTEGRATED FARMING SYSTEM (1995-2000)

PIGEON
B (10 TAIRS)
SHATTERED GRATNS
.
gt gi
¥ z
CROPPING
Segereene(F)-Sogarcaes{R) -
INCOME FARM HOUSEH
{2 years rotailoz) -0.30 ba (s, 58437) L0 ba oD
Brneno-Termerie- Riee
—
(2 years rolation) 030 be | oo s IS
Malee-Rize-Sesteras-Sunsbemp  0.30 ba LABoUR || Iy v I
(420 Mandeys) || NOOMERL $3B424 112404
ENPLOVMENT 1 369 SIS
Mandays)
RECYCLED POND SILT(4500kg)

FIGEDON DROPPING

(700 ke
1326 kg NPK

:

THOOME

L.E2:0.25:0. Bdpercent NFR

‘o

i

w

LABOUR

FISH
0.04 ba Monded
wnter wit £00 Nea
Polycelture
Engeriingy

{34 Mandays)

38-6-21 ki NPK (0.84:0.13:0.48 pereent NPIK)
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' MODEL 3. RESOURCE FLOW IN CROP+GOAT+ FISH INTEGRATED FARMING SYSTEM (1998-2000)

Bajra-Mepier + Desmanthus mixture
as feed for the goat unit ;
' - GOAT
(28 Frmale + § Mak)
RAW GOAT MANURE (11000 kg) QOAT DROFPING
14354164 kg NPK £ {810 kg from 3 enineals)
§ 53 [ 11-3-5kg NPK
LAG:0.37:0.60 % NFK
3 a ;
w
mE_I NG m“ .:mm. g FARM HOUSEHOLD TNCOME :
Sugareans{F)-Sagureass(R) 1025 ka 1.08 ha FISH
Bassas-Tormeric —_— Ina 0.04 b Fonded
vt . —— s WS 4 water with 400 Nos.
Malrs-Rice-Semame-Sesahemp ;025 ha > FRODUC _— <) Pelyenliers
BOUR TOITY (] - <]
Iljnm_nkrpu+M1nllh (420 Mandays) gl LABOUR. Ragerile
TNCOWEMs) o 3004 138418, {4 Mandays)
-+ EMTLOVMERT: 68 578
(Masdeys)
) RECYCLED POND SILT{4300kg)
31-12-13 kg NPK {0.70:0.27:0.41 per ceat NPK)
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