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ABSTRACT

Field experiments were conducted at the Department of Agromomy, Tamil Nadu
Aariculturan University, Coimbatore to identify the best mix of components from among pouliry,
pigeon, fish, mushroom enterprises with cropping as base activity in comparison with cropping alone
under marginal lowland farming condition for two years (1993-04, 1994-05). The economics of
integrated farming systems was analysed intermis of gross and net returns, returns per day and beneft
cost ratio for the different combinations of componems integrated in this programme. Resulis
indicated that crop + pigeon + fish + mushroom ml:g,rnlmn was found to be supanm' in obtaining the
highest net return to the tune of Rs, 90,252 ha'! year” with higher per day return and benefit cost

ratioof 2.44 inmarginal lowland farming situation.
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Compounding the problem arising from the.

growing pressure of human population on the
carrying capacity of the land and the productivity,
the agricultural systems have encountered with
various kinds of ecological and environmental
problems. The ultimate goal of sustainable
agriculture is Lo conserve the natural resource base,
protect the environment, enhance the health and
safety of human population over a longer p-BI‘iﬂd;
This can be achieved by seeking the optimal use of
internal production inputs in a way (hat provide
acceptable levels of sustainable crop productity and
livestock production resulting in economically
profitable return. With a view to mitigate the risks
and uncertainties of income from crop enterprises
and 1o reduce the time lag between investment and
returns, il is essential that the farmers include such
of those enterprises in their production programme
that yield regular and evenly distributed income
throughout the year (Throve and Galgolikar,
{1985).

Integrated farming system, marginal lowland, returns, bepefit

More than 80 million farm holdings in India
are below the size of 1.00 ha leaving no scope for
expanding the individual farm size because of
steady” explosion of population with shrinkage of
cultivated land due to urbanisation - and.
industrialization (Mahapatra and Bapat. 1992).
Therefore, the vertical expansion of agricultural
production alone is possible by integrated

“appropriale farming components requiring lesser

space and time and ensuring periodic income Lo the
farmer, For' assured regular income and decent
living the farmer has o think of other . allied
enterprises with better complementarity 1o cropping
activity. This is made possible through optimal
crop and livestock mix, consistent wilth the farm
resources  immediately available. Hence. the
present integrated farming system research wis
carried oul to evolve an economically viable jnd
sustainable farming syslem component integeation
for marginal lowland farming situations,


https://doi.org/10.29321/MAJ.10.A00906

qun Joyanthi ef al,,

MATERIALS AND METHODS

The components included in the integrated
farming syslem were cropping, fishery, poultry,
pigeon aid mushroem proguction. The components
were sclected bearing in mind their suitability to
lowland situations of Tamil ‘Nadu, Lowlands of
Tamil Nadu possessing copious water supply al
least for six to nine months have rice as dominant
crop. This could very well provide opportunity for

the linkage of lishery as component I in the

programme. [t has already been identified that
droppings of poultry as a good source of feed for
fish growth (Rangasamy ef al, 1990). Pigeon
dropping with comparable composition as that of
pouliry dropping, not being tried earlier was also
included to identify the feasibility of linkage in the
lowland farming systems. Rice straw being a major
input for the cultivation of edible mushroom and by
product in the rice based system, mushroom
component was added Lo explore its potentiality in

penerating income and employment on holistic -

approach.

FFarming systems treatments

T Conventional cropping systems
wilh crop alone0.40 ha
Tz IFS with crop + fish {Artificial
feeding) + mushroom0.40 ha
T3 IFS with crop + fish + poultry +
mushroom(.40) ha
Ts IFS with crop + fish + pigeon +
' mushroom0.40 ha
Cropping
Conventional cropping systems 0.40 ha
Sep.-Jan.Feh.-Apr.May-Aug.
Rice-Greengram-Maize(.20 ha
Rice-Sunhemp-Maize().20 ha
Cropping systems in IFS | 0.36 ha

Sep.-Jan.Feb.-Apr.May-Aug.
Ric--Soybean-Sunflower().18 ha
Rice-Gingelly-Maize(.18 ha

FisheryFishpond0.04 ha

Fingerlings belonging to six species were
stocked at 400 numbers per 0.04 ha arca of ponded
water, Fish cultures were fed with three types o!
feed wiz., artificial feed, poultry dropping and
pigeon dropping in three different fish ponds. Grass
carp in all the three feeding methods were fed with
CO-1 Cumbu-Napier grass raised on the bunds of
fish pond. Water level in all the ponds wis
maintained at 50 cm height initially at the time of
release of fingerlings and subsegquently raised Lo 60.
70, 80 and 90 cm al an interval of 30 days. From
fourth month onwards, water level in the pond was
maintained at 90 cm dll the harvest of fish by
pumping waler every week.

Poultry

Twenty numbers of eighteen week old Bapkok
chicks were sheltered in a shed, The constituenis ol
poultry feed used are given below,

Constituents Composition (%)
Rice bran 35.0

Maize flour. 25.0
Sunflower cake 0.5 R7
Gingelly cake 9.5

Dried molasses 5.0

Alfalfa meal 3.0

Fish meal 6.0

Shell grit 4.5 13
Mineral mixture 2.5

Crop supplements constituted 87 per cem ol
poultry feed, which were worked out at production
cost during the first year of the experiment
Recycling of farm wastes and produce from the
crop component was used for the preparation of
poultry feed in the second year. The allalla meal
utilized in the poultry feed was obtained ifrom
alfalfa raised around the fish pond,

Pigeon
Forty pairs of pigeon were sheltered near the

second fish pond. Birds were allowed 10 go for
open grazing in the fields in and around the system

-and nol been supplemented with any other materal.

Mu_shmnm

Mushroom cultivation was carried out with 4
capacity of 2 kg day‘l allowing recycling of paddy
straw from the crop' component. Five kg dried
straw was cut into_pieces of about 5 cm length and
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soaked in water for 6 to 8 hours and boiled for hall
an hour and- after draining the water the chopped
straw were shade dried for 20 minutes. The 100
guage thick polythene tubes of size 30 cm x 60 cm
were selected with perforation. Each polythene be
was tied with thread at base so as to make a bag,
Three spawn - bottles were used to prepare ten
mushroom beds each with 500 g straw.

The productivity of each component was
recorded in their respective economic produce for
analysing the economic returns. Economic analysis
like cost of cullivalian. gross and net retuwrns and
per day return were worked out and f:xpressed in
Rs. ha™" for the components.

RESULTS AND DISCUSSION

The economics of integrated farming systems
was analysed in terms of gross and net returns,
return per day and benefit cost ratio [or the
component combinations tried in this study. The
reality of integration could be achieved only by
way of residue recycling from one component over
the other and attaining maximum nel rewrn in a
holistic approach. Resources like feed for poultry,
fish and pigeon, substrate for mushroom
production, organic manure from the wastes can be
secured at least cost through proper integration in
this system.

In 1993-94, highest gross return of Rs. 151666
was obtained by integrating pigeon + fish +
tushroom + cropping applied with composted

LIHl]

pigeon manure (Table 1). Cropping contributed 36
per cent of gross return followed by mushroomn
(314), pigeon (19%), and fish-(14:). Integrasion
of cropping + pigeon + fish + mushroom resulted in
253 per cent higher net return than cropping alone.
Highest return of Rs. 2.42 for every rupee invested
was obtained by'integration of pigeon + fish +
mushroom with cropping applied with recycled
pigeon manure. However, integration of fish wnd
mushroom with cropping resulted in comparauvely
lesser nef returns with the benefit-cost ratio o Rs.
2.12 as-against Rs. 1.85 with cropping alone. The
per day return was higher in cropping + pigeon +
fish + mushroom activity than in cropping +
poultry + fish + mushroom linkage.

The gross and net returns obtained during
1994-95 was higher than that of 1993-94 with
highest gross return of Rs. 155092 obtained by
integration of pigeon + fish + mushroom +
cropping applied with composted pigeon manure
(Table 2). Crop contributed 37 per cent of the gross
return followed by 30 per cent with mushroom and
20 per cent in pigeon and 13 per cent from lish.
Contribution of .gross returns by cropping was (o
the tune of 42 per cent in crop + fish + poultry +
mushroom combination followed by 33 per cent
from mushroom. Increase in net returns by the
integration of cropping + poultry + fish +
mushroom and cropping + pigeon + [ish +
mushroom was 184 and 226 per cent, respectively,
higher (han the cropping alone. Whereas,
integration of cropping + fish + mushroom resulied

Table 1. Economic analysis of integrated farming systems - (1993-94)

Farming systems ﬁoduf:::; et Gr;s:;:_l i Net retura R ha'! B-C. ratio Pﬂ;; L:.]Iu o
F5; Cropping alone 29,559 54,670 25111 1.85 150
FSz Crop (CPOM) + 64,111 141,171 77.560 221 388
Poultry + Fish + Mushroom
FS3 Crop (RPOM)+ ' 63,883 1.42,939 79.056 224 02
Poultry + Fish + Mushroom
FS1 Crop I_'CP'E‘M.'I + 62,086 1,51.666 88,680 240 416
Pigeon + Fish + Mushroom
FSe Crop (RPEM) + 62,758 151,449 88,691 242 415
Pigeon + Fish + Mushroom
FSs Crop (MSS) + 57152 1,20.871 63.719 212 331
Fizh + Mushroom o p—
F51 Rice - greengram - maize 050ha Tﬁ.”u-c +
Rice - sunhemp - maize.  0.50ha : 3 a Nt
"5 10 Fay, Rice - soybean - snflower 0.45 ha " ':'__, *
Rice - pingelly - maize. 0.45ha ff-: — EJ t 5{7 g - :1.:*
CPOM - Composted pm!:lry manure | RPOM -flegveled poultey manure ; CPEM - Compostedgizeon manuse |

RPEM - Recycled pigeon manure ; MSS - Mus spent substrate

]
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Table 2. Economic analysis of infegrated farming x}'alnmx -(19%95)

Per day return

Farming systems p rn-duf;:uﬂlfts ! G:Es;:lum Net retirn Rs ha™! B-C. r’:i,tiu Beha!
I'S1 Cropping alone 20,550 57,808 28339 1.96 159
1382 Crop (CPOM) + 64,111 1,44.019 79,008 225 305
Pouliry + Fish + Mushroom .
S Crop (RPOM) + 63,483 1.44,681 80,798 227 - 396
Pouliry + Fish + Mushrooin - A
I'Ss Crop (CPEM) + 62,986 1,55,002 02,106 2.46 425
Migeon + Fish + Mushtoom :
85 Crop (RPEM) 4 62,758 1,54,287 92,529 246 423
Pigeon & Fish + Mushroom _ ; .
FSs. Crop (M55) + 57,152 1,22.603, 65.451 2.15 436
Fish + Mushroom -

8 Rice - greengram - maize (150 ha
Rice - sunhemp - mpize 050 ha

F5210FSg Rice - soybean - sunflower (045 ha
Rice - gingelly - maize  0.45 ha

CPOM - Composted poultry manure ; RPOM - Recycled poultry manure ; CPEM - Composted pigeon mapure : RPEM - Ilu:}clz,:l

pigeon manure ; MSS - Mushroom spent substrate

in 131 per cent higher net returns than cropping
alone with the distribution of income from various
components being 43 per cent through crop
activity, 40 per cent and 17 per cent through
mushroom and fishery = activity, respectively.
Highest return of Rs. 246 was obtained by
integration of cropping + pigeon + fish +
mushroom for every mpee invested on cost of
production. The per day return of the said
integration was also higher (Rs. 424) than (Rs. 159)
cropping alone. '

The mean of two years (Table 3) found to. be
superior in crop + pigeon + fish + mushroom

integration in ublainm% the hzlghe*si net return W the
tune of Rs. 90252 ha year— with I'nghq per day
reiurn of Rs. 420 ha™ and benefit-cost rabo of 2 44
than the benefit cost ratio of 1.90 with-cropping
alone. By virtue of inclusion of high yielding and
nutrient respunswe varieties in the slud;r by
replacing ‘the local varieties popular among the
farmers and use of composted and recycled organic
manures from allied enterprises linked would have
helped in increasing the productivity of crops in
integrated farming system resulting in higher net
return, benefit - cost ratio and per day regurn. The

Table 3.  Economic aﬁnlj'nis of integrated farming systems - (Mean over two years)

. Cost of Gross mlu.m Yol . Par day return
Farming systems Production Rs ha'! ‘Rs ha” *Net return Rs ha B-C. H.un - R.:!;m

F8 Cropping alone 29,550 56,284 - 26,275 1.90 154

82 Crop (CPOM) + 64,111 142,845 78.734 2.27 391
Pouliry - Fish + Mushroom '

FS1 Crop (RPOM)+ 63,883 1.43,810 79.927 225 394
Poulity + Fish + Mushroom _ y

F81 Crop (CPEM) + 62.986 1,53,379 00,393 243 -}'jﬂ
Pigeon + Fish + Mushroom

FSs .Crop (RPEM) + 62,758 1.52.868 90,110 244 419
Pigeon + Fish + Mushroom

FS4 Crop (MS5) + 57,152 121,737 64,585 213 3
Fish + Mushroom : : i

F51 Rice - greengram - maize  0.50 ha
Rice - sunhemp - maize  0.50ha

FSz2 10 FSa Rice - soybean - sunflower (.45 ha
Rice - gingelly - maize 045 ha

CPOM - Composted pouliry manure ; RPOM - Recyeled pouliry manure ; CPEM - Composted pigeon manure : RPEM - Recycled

pigeon manure : MSS - Mushroom spent substrate
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findings corroborate with the results of Govindan e
al. (1990) and Rangasamy ef al. (1995),

The process involved in the dynamic cycle
comprising poultry, fish, mushroom along with
crop as its base activity provided necessary
resources for increased productivity of each

component comparatively at cheaper costs. The,

constituents utilized for the preparation of poultry
feed, to the tune of 87 per cent from the component
crops like rice, maize, gingelly in the cropping
system would help in reducing the production cost
of . ege in integrated farming systems.
cultivation even - with best management
technologies, could yield 8-10 per cent of illfilled

and partly filled grains and this accounted for 35

per cent of poultry feed on hulling. Similarly, by
" using the grains of maize, gingelly and sunflower
from the cropping component could result m

reduced production cost of poultry, Rs. 0.53 e.gg .

as against Rs. 0.82 with commercial poultry farms,
Economic advantage of poultry component - in
lowland integrated farming system was earlier
reported by Sivaraj (1989) and Rangasamy and
Jayanthi (1994) with better residue/waste recycling
through allied components.

As an unapped component in terms of
economics, pigeon added substantial amount of
returns  with  minimum  investment on it
maintenance and production. Squabs produced by
the pigeon component were disposed for meat
purposes which has earned higher returns with
minimum cost of production. It was identified that
the squab attained its maximum weight on 10th
week after hawching. However, highest meat
recovery of 96 per cent was obtained at 30th day
after hatching which was identified as ideal stage
for disposal of squab. It was observed that pigeon
moves oul of its shelter for collecting shattered
grains in the fields and it survived mainly on that as
its economic value solely depends on the meal
production which again helps the grower to
maintain the unit at least cost. The results obtained
in the study clearly indicated that pigeon is also a
profitable component for linkage in the farming
system programme (Fig.1).

The results on economic relurns and residue
recycling had clearly brought out the possibility of
gaing in for inland fishery as a linked component in
the lowland rice based farming system, Polyculture

Rice

having the advantage of utilising the nutrient
available in the entire water column maintained a
higher productivity with lesser cost of production.
Viability of fish component in lowland integrated
farming system was earlier reported by many
workers. Mushroom, a highly dependent
component on rice based cropping provided greater
share of income and employment under lowland
integrated farming systems.

Integration of appropriate components in
lowland (arming system has resulted in enhanced
income and employment generation as well
provided the best opportunity for resource and
residue recycling. Rice-soybean-sunflower and
rice-gingelly-maize (0.90 ha) cropping integration
with pigeon + fish (0.10 ha) and mushroom has
resulted in ~higher net returns with major
contributions from mushroom (30%) (Fig. 1)
Economic efficiency by way of inlegration with
mushroom was earlier reported by Loganathan
(1989) in rice based integrated system for lowlands
of Tanjore region by Govindan (1988) and Sivaraj
(1989) and mushroom + poultry + fishery with rice
based cropping system for lowlands by Rangasainy
et al. (1992), and for Wstern Zone of Tamil Nadu.
However, contribution of 32 per cent by
rice-gingelly-maize and rice-soybean-sunilower
cropping in pigeon + fish + mushroom integrated
farming system has increased the net return
considerably. Linkage of pigcon component with
fish + mushroom and rice-gingelly-maize and
rice-soybean-sunflower cropping recorded the
highest net return of Rs. 90251  with
proportionately higher contribution (20.8%) from
pigeon than pouliry (5.16%) in the place ol pigeon
in yet other system. Minimum cost of production
encountered with pigeon component contributed
for higher returns indicating the high preductvity
and efficiency of the linked components. Exclusion
of the bird component either poultry or pigeon from
the system linking rice-geingelly-maize  aund
rice-soybean-sunflower cropping with fish and
mushroom led to a considerable reduction ol” nel
returns (Fig. 1). Cost of production per kilogram of
fish meat through artificial feed was Rs. 13.60 duc
to high cost of constituents of feed utilised i (g
treatment viz., rice bran (40%), maize four (405 )
and gingelly cake (20%) as against the producton
cost.of Rs.6.55 and Rs.6.68 with poultry and
pigeon linked systems, respectively. The benclit-
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. Fig. 1. Economic productivity (Rs.) of components in lowland integrated farming system

cost ratio realised with cropping + fish + mushroom
has also clearly brought out the lower economic
efficiency of the system.

Experiment of enterprise linkage for lowland
farming systems revealed that rice - soybean -
sunflower and rice - gingelly - maize cropping
systems each in 0,18 ha with pigeon (40 pairs), fish
(400 polyculture fingerlings in 0.04 ha of ponded
water) and mushroom (2 kg da},r‘l} was the best in
obtaining the highest gross and net returns with

better per day returns and benefit = cost ratio under
marginal and small farm situations.
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ABSTRACT

Surge irvigation was compared with continuous [ow m!

vhmmw e "o L

cies perponse, irrioation water reguirement and water saving inoevneSooe | e Sunflowys il
REEE was grown'in dovble row spacing of 12002230 crn (60 x 5o cnt Toeie was ey ae b
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savpke of water In surge irrigation as compared to continuous Now amd v aventional farmer e o
re=seciively, Tt is due to the reduction in water front advance time in urec secthed pactialar s s

the yniial irigation.
.7+ VORDS :

Sunflowes 1= e of the important oilseed crops
and often gvovn ss rainfed crop. With the
introduction o+ unids, it is imperative to go in for
irrigation 10 amise the production. A new
method of & S-ion, v, surge irrigation ol
delivering wanr ¢ long furrows, with a scries of
*ON" and “OF! " :noades with uniform time spans,
was tested wits o following objectives: .

a) o fing - 0 the irrigation walter reguirement
in suree compas:: 1o continuous (ow for sunflower
b} wo study the o soase of sunflower to surge irmigation
+ature distribution patten,

and ¢ o sy =

VR LIETHODS

. owwas carried out in_black soil
. BD-145 Mgm™) a the
~obiral - University, Coimbatore
¢+ 1o sindy the effect of surge and
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