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1. INTRODUCTION

Pig rearing is a promising source of meat production in India with their
inherent characteristics for faster multiplicity, higher growth rate and efficient
feed conversion ability (Yadav ef al., 1991). India has 16 million pigs which form
1.7 per cent ef world pig population of 901.1 millions. About seveh per cent of
overall meat production in India is from pigs. In India a total of 4.38 M.T. of
meat is produced for human consumption. If the proportion of non- vegetarian is
considered as 70 per cent of the total population, the per capita_availability of
meat works out to be eight gram per day. This is very low against the‘
recommended level of 125 g by the Indian Council of Medical Research (FAO,
2000)._"'1:11is indicates that there is a wide gap between production and need.

Pork is an important source of high quality animal protein. Muttonb Beef |
and chicken meat alone cannot meet the animal protein requlrement of India’s
growmg population. In this context, the qulck growing multi-parous pig is one of
the best choices to meet the requirement for animal protein. Pig acts asa cost]ess

fertilizer factory moving on hooves” (FAO, 1977).

The_»"ﬁsing demand iof food for the increasing populati'onr eallé for
~ maximising production of food by the efficient utilization of farm resources. In
Kerala Since the small farmers have only limited and fragmented land h'olding‘s’to

cultlvate ‘maximum product1v1ty could be achieved by proper 1ntegrat10n of

* several farm enterpnses

In most of the pig enterprises, feed accounts for nearly 80 per cent of the

total cost of production. Proper fonnulatlon of cheaper rations based on locally

available materials and efficient use of agricultural by-products and food waste
offers the best possibility of reducing the cost of production to a greater extent,
because the pigs are efficient converters of agricilltural 'b'y—products_f and garbage

in to high quality meat / protein. In view of ever inereasing cost of concentrates,
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farmers are entering into contract with restaurants, hotiels and hostels for supply
of food / kitchen waste to feed the pigs. Integration of pig production with other
agricultural activity is gaining importance as it provides cheaper input for either

of the activities.

Ihtegration of the different enterprises in a farm ensures recycling of -
residues, optimum resource utilisation, higher employment, minimisation of risk
and uncertainties and provides stable farm income (Nagaraja er al., 1997).
Integrating livestock, crop and fish in smallholder farming system has ecological

and economic advantage.

The logic of adapting an integrated approach to livestock/crop/fish réising
lies in the-'fact that the region has tremendous potential for the development of
truly indigenous and self reliant method of integration to increase production at |
'the small farm level. One of the promising methods is backyard raising -of |
livestock without competition on humans food but utilising all farm waste and by -
' produets. When pig raising is integrated with crop/fish farming, the manure of
pig-i_s_major. source of orgahic ‘manure for grain/vegetable and feed for fish

| productioﬁ.'

Meagre systematic work has been carried out in Kerala to investigate the
product1v1ty and economic viability of integrated pig-crop/vegetable-fish farmmg
system. A. systematic study considering various resources like land, agrlculture
~ animal, human etc is highly essential for mtegrated development of the farmers
and the nnprovement of overall product1v1ty of the farming systems in our rural

' SCCtOl'

In this context the present study was undertaken in the farmer’s premlses :

 with the followmg objectlves

1. Te' study the existing pig_farming systems in Kerala
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To study the production performance of pigs in integrated models of

pig farming.

. To assess the economic efficiency of different models of integrated

pig farming

4. To find out the feasibility of integrating pig farming with

»crrop/vegetable‘s, fish/broiler chicken farming in the field condition.



Review of Literature




2. REVIEW OF LITERATURE

21 PIG PRODUCTION SYSTEM

In South East and East Asian countries 80 to 95 per cent of the farms

belong to small farm categories (Devendra, 1993).

| Pig population in Kerala is 142784; out of this 97.45 per cent are

concentrated in the rural areas (Livestock census staff, 1997).

- Taneja (1998) observed that in the rural areas of Haryana around 73 per
cent of household depend on livestock farming for supplementary income and

about 19 per cent of the total income earned by a household is from piggery.

: '-A studyvcohducted among pig farmers in Enugu State of Nigeria showed
that m'ale'-ff‘amily members performed major tasks like initiation, planning and
organizing of pig producti_on,within‘ househdlds in patriarchal system (Agwu,
1999). | |

Saadullah and Saad (2000) reported that ‘the pig production system -in
tropical c'_bunﬁ'ies ‘are characterized by small number of animals with no or
" ‘minimum inputs, low outputs and periodic mortality. Typically the litter size is

sm'allr-with' each household containing five to six pigs. ‘

Hankumar et al. (_2000) indibated ‘that the resources for pig production
B shoﬁld__be_'exploited and a s'éientiﬁ_c’ intervention will beneficially contribute to the

_ pig productibn systems in rural sector.

2.1.1 Socio-economic ahd,’Educaﬁon'al Status of Pig Farmers

Chylek et al. (1996) evaluated the educational status among ‘women

centered livcstock farms in . Eastern ahd' Western Provinces of Poland and
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observed that 51.1 per cent had full secondary, 30.8 per cent elementary and 6.7

per cent higher education.

l’lg farming was a part time occupation of 73.33 per cent of pig farmers in
peri-urban settings of Zaria, Northern Nigeria (Duru et al., 1999). They also
observed that Muslims did not take up this occupation. Farmers considered pig
rearing as a source of security on crop failure. About 73 per cent of the pig

farmers were civil servants, students and traders.

Panday and Ramkumar (1999) indicated that education and family income
of pig owners played a positive role in the adaptation of pig rearing practices.
They found that pig farmers who have educational level beyond seventh standard
owning large herd size of more than 10 pigs htilized veterinary facilities more

efﬁciently.

Harikumar (200l) reported higher socio-economic and educational status
of the ’pig farmers in two adopted villages ‘of Thrissur District in Kerala. Their
major occupat1ons were agrrculture and. allied act1v1t1es Feeding and housing

were cost effectlve and surted well for the rural sector ,

_ Thomas (2004) .listed major factors inﬂuen_cing'the adaptation of scientific
procedures, as education, annual »income,' extension contribution, market

orientation and knowledge of technology.
212 Drove Size

Ravmdran et aI (1995) reported that the herd size ranged from 14 to 55,
wrth an- average herd strength of 36 in smallholder pig farmers in Sri Lanka.

: Ammals conS1sted of Large White, Landrace and crossbreds.

The average drove in North Tarwan had 902 prgs (Hsieh et al, 1997)..

Farmers bought weaned p1gs drreetly from other farms and sold them after 10.5
months. '
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The average number of pigs per farm in Slovenia was 4.4. There were

101.2 pig farmers with at least 20 breeding sows or 80 fatteners (Salehar er al.,

1997).

According to Zhang-XiaoHui and Zhang (1998), in China the common
farmers raised two to five pigs per household and the specialized farmers had

719.3 pigs per household.

tn a Stndy conducted among pig farmers in Zaria, Northern Nigeria, Duru
etal (1999) it was noticed that 85.0 per cent of them purchased their foundation
stock from other farms in the locahty, 10 per cent mhented and five per cent got
their stock as gifts. Mainly 60 per cent of themﬁ were Large White, eight per cent
Landrace, 10 per cent Hampshire and 22 per cent of their various crosses. The

mean drove size of sows was 2.921+0.21 and' of boars was 1.4+0.19.

Rohilla et dl (2000) pointed out that small and marginal farmers of North
East Hill region of India mostly raised local plgs whlle well-organised farms

produced exotic breeds.

_ Haﬁkumar (2001): reported' that eXotic pigs purchased from large farms
were the mam stock of ma]onty of the p1g farmers ' in two adopted - v1l]ages of

' Thnssur Dlstrlct in Kerala
2.13 F_eeding Practices__ '

Seb'astia'n (1972) suggested ‘that "vcon\‘/entiOnal feed like tapioca starch
waste could be incorporated in the swine ratlon up to 15 per cent by rep]acmg

maize w1thout affecting the performance of plgs

Dned taploca can be safely and proﬁtably mcorporated in swine ration at
alevel of 40 per cent replacmg conventlonal cereal gram like maize (Devi, 1981)
',Mil_le'_r and De Boe‘r (1988) irécomniended that a maximum of four to five

©per cen't“meat and bone meal, zero to two per cent feather meal 35 percent blood
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" meal and zero to 2.5 per cent poultry byproduct meat can be included in the
ration of sows and finisher pigs above 50 kg and in the case of grower pigs 2.5 to

five per cent, zero to one per cent, zero per cent and zero to 2.5 per cent

respectively.

The most promising alternative to cereal grains in intensive feeding of
pigs in the tropics are organic waste from urban household, restaurants and
canteens, cassava roots and its byeproducts. (Devendra, 1993). Sugarcane
molasses, whole fruit and byproducts of Aﬁ'lcan oil palm were also altemate feed

(Rodriguez and Preston 1995).

Accordmg to Ravindran et al. (1995) some form of swill feeding was
practrced in over 80 per cent of the sma]lho]der prg farms in Sri Lanka. About 55
per cent of the farmers cooked the sw1ll pnor to feedmg and most of the farmers
practiced ad libitum feedmg of combmatron of energy—type bulky feed sw1ll and

variable amounts of protem type feeds

The cassava, its byproducts of starch processmg and sugarcane Julce
and/or molasses can replace cereals in the diets of growmg pigs (Le—Duc-Ngoan
etal, 1996). ' '

Based on the trials conducted on p1g feedmg in Chma L1-T1e11an et al..
(1996) reported that poultry wastes (droppmgs and offals) silage, agrrcultural
_ byproducts and green feed could be mcorporated in p1g feed. They showed that
60 per cent fermented chrcken droppmgs combmed w1th ﬁmshmg ration saved.

: feed cost

" The availability of cheap local feed resources and low fixed costs are the
~ positive. factors in pig production (Loc ot al. ,,,1996) It was found that cassava
root, the cheapest feed is the most under—utlhzed feed resource for plgs m central
Vletnam ' ' ' -



8

Hsieh et al. (1997) reported that in North Taiwan pigs were fed primarily
on kitchen waste when body weight reached about 28 kg. After attaining 41 kg of
body weight they were fed only kitchen waste. They reached market weight of

about 135 kg

Poultry offal could be used to replace up to 300g per kg DM in
'commercial grower diet without- affecting performance or health of the pigs

(Lalio et al., 1997).

Mlshra et al. (1997) recommended scavengmg system of rearmg of local
pigs with supplementatlon of 300 to 500 g concentrates to save 40 per cent of the
'concentrate feed with no loss of body weight.

' Ina comparative study: 'of grain and. garbage feeding of pigs Sharma et al. :
- (1997) observed that feed costs were lower for garbage fed group, though the
. labour costs and pig mortahty were hlgher ' v

Duru et al (1999) identlfred feed as the major single item in the cost -of'
,productron They observed that 283 per cent of the farmers fed offal alone to
their pigs, 20 per cent fed offal and krtchen ‘waste, 40 per cent fed offal, krtchen
waste and vegetable and the rest 11 7 per cent used offal and brewers residue for

feedmg thelr prgs

Vlswanathan etal (2001) reported that pigs could be fed with swr]l alone
The economy and product1v1ty of backyard pig productron system based on
hostel/hotel/domestrc waste is sulted for ordmary small-scale farmers.

2.14 Housing |

: Pathlraja et al. (1986) observed that most p1g farmers preferred locally )

' avarlable matenals for housmg to save. cost of productlon

' " In pig productlon the ﬂoor space requlrements had no 51gn1ﬁcant effect on
the performance of pigs (Leena, 1992) '
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Mathew (1997) suggested that environmental enrichments were found to -
be beneficial for most of the traits such as body weight’ daily weight gain, feed
conversion efficiency, conception rate, litter size at b1rth litter weight at weamng

and average weamng welght

'Ramesh (1998) observed that reproductive performance of pigs
maintained under sprinkler and range system, was better than the pigs maintained
under ‘conventional system. But the range 'system_ may not be practical ‘and.

economically feasible when compared to sprinkler system.

Ina study conducted among pig farmers in perl-urban settmgs of Zaria' in
. Northem Nigeria, Duru et al. (1999) observed that 65 per cent of them used mud

houses for pig production.

In. a comparative study between the conventional housing'systems and '
vdeep litter systems of pigs, Weghe et al. (1999) found no 51gn1ﬁcant dlfference “ .
between growth performance and other charactenstlcs Pigs in deep htter system -
'spent a large portion of time man1pulatmg parts of the pen, but i in fully slatted
pens p1gs spent more tlme mampulatmg the other plgs and had srgmﬁcantly ‘

" hlgher injury scores.

Hankumar et al. (2000) reported that 66 6 per cent of the p1g farmers in
two adopted villages of Thrissur District_ in Kerala ‘were having - permanent _

- housing structure. The floors were made of concrete wrth thatched or tlled roof.

Jain and Bajpal (2000) noted that paddy husk ﬂoonng may: be preferred
- over cement concrete or paddy straw flooring for ralsmg piglets as it resulted in
s1gmﬁcantly faster growth, lowest 1nc1denee of mange and minimum: hoof .

abnormalmes with hlgher feed efﬁc1ency

Companson of housmg pattem showed that all pig houses m the ﬁeld :
: ‘were not prov1ded with uncovered area, wallowmg tank and manger and more
-than 80 per cent of them had thatched roof (Aml 2005)
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2.15 Breeding

Most of the sows maintained in small pig farms in Haryana, farrowed
twice with-average litter size ranged 6.5 to seven and in medium and in large

farms it was two and 6.6 to 8.5 respectively (Rajiv and Pandey, 1998).

Duru et al. (1999) observed that 31.67 per cent of the pig farmers in Za1re :
in Northem Nrgerra did not keep boar/boars for breeding.

Tropical farmers preferred natural mating because of inaccessiBIe
artificial insemination facilities (Saadullah and Saad, 2000) Farmers usually'

selected breedmg gilts from their own drove.
2,1.6 Healt_h

Srinongkote et al. (1992) observed that the post weaning diarrl_roea' was |
the main problem for pig production in small farms in the tropical countries.
Massango et.ql. (1997) reported that the survival rate of piglets was 33 per cent in

‘ _smallholdings of Mozambique, :

} Only 48 per cent of producers reported parasitic problems in therr prg'_ .
farms in - Saskatchevan Canada and 62 per cent of farmers used a- planned -'

dewormrng treatment (Wagner and Polley, 1997)

‘ Hehmnthlas1s skin- drseases and t1ck 1nfestat1on were the common-
: dlsease problems noticed by the pig farmers in Northem Nigeria.. Almost 91 per |
‘cent of the farmers dewormed their herd twice a year, while nme per cent

7 dewormed thrrce Only 10 per cent used antlseptlcs whrle remammg 90 pet cent '

did not, because they could not afford costly antlseptlcs (Duru etal, 1999)

Jam and Ba_]pa1 (2000) reported that 1nc1dence of drarrhoea was lowest 30
- per cent on cement ﬂoormg and ‘was highest in paddy straw ﬂoormg Hoof ’
o abnormalmes like cracks (60 per cent) and deformltles (20 per cent) were notrced -

on cement ﬂoormg The incidence of 1nfestat10n of mange was 100 per cent on »
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cement concrete flooring followed by 40 per cent on paddy straw and paddy husk
. ﬂoo‘r system.

- Han'kumar (2001) studiedhealth problems of pigs of two adopted villages
of.Thrissnr District in Kerala. He reported that health problems were only
occasional and the predominant problem was digestive, disorders followed by

respiratory, skin and reproductive problems.
2.1.7 Marketing -

'Pathiraja et al. (1986) quoted the mean prices for live‘ piigs. -'Were “
Rs. 38. 84+5 02, Rs. 2048+99 5 and Rs.1351.35+40.48 for piglets, sows and boars -

respectlvely

'In‘ Slovénia there were good market demand for all the three categOries
| viz., weaners, fatteners and heavier fatteners for fattenmg, slaughter and sale for.

- home consumptlon respectlvely (Salehar et al,, 1997).

Duru et al. (1999) reporte‘d booming market need for pigs‘- and pi‘g
products in the vrllages of Northern ngena Farmers sold pigs: based on lxve

we1ght to local butchers.
' '2.1.8 C’onstrairits

Poor marketmg condmons housmg, poor know-how on breedmg and‘-'
o management and health services were the major problems associated with p1g

productlon in Enugu State of N1gena (Agwu 1999)

_ The maJor constramts in pig productlons in perl-urban settmgs of-
'__Northem N1ger1a ‘were poor feeds; lack of capltal and management skrll :

‘improper record keepmg, lack of land and rehgxous aversron to p1gs (Duru et al
' 1999) ‘ '
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Saadullah and Saad (2000) reported that in urban piggery environmental

constraints are the main problems in tropical countries.

In two adopted villages of Thrissur District in Kerala, the social problems

and other constraints encountered by the pig farmers were found to be minimum.

‘He Ialso ‘reported that the farmers followed scientific practices to cert_ain extent
andwere interested in developmental activities of their piggery units (Haril(umar, )

2001).
2.2 PERFORMANCE OF PIGS ON UNCONVEN’I_'IONAL FEEDING -
2.2.1 Body Weight Gain and Unconventional Feed

Food' waste was also referred to as garbage swill and or kitchen refuse‘

(Kornegay et al, 1965). Balazs et al. (1971) stated that the garbage was a very

heterogeneous product. Food dlscarded from restaurants hostels, supermarkets o

mstrtutrons mrhtary establrshments meat and ﬁsh markets and homes made up.

_ garbage

In Kerala Agncultural Unrversrty P1g Farm, Large White Yorkshlre pigs w1th"-' »
‘30 9 kg body weight at 170 days gained 564 gm per day to reach 320. 5 kg i in 71
days penod, when fed wrth the .hostelfood waste ('Ihomas and Xavrer, 1980)._ -

Prlce et al (1985) stated that the food waste could be described as any edrble

waste from productron transportatron dlstr1but1on and consumption. -

Krrby (1981) reported that the average daily we1ght gain was 0 55 kg m"
, Large Whrte Yorkshire plgs fed with borled 11qu1d swrll

A study on growth performance of Large Whrte Yorkshlre pigs fed wrth- -

- d1fferent feedmg reglmes viz. concentrate kitchen waste plus fish meal kitchen
‘waste plus lysine, kitchen waste plus fish meal plus lysine group respectrvely,' :
was conducted at Bangalore by Glondos and Das (1983) They observed a
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growth rate of 211,299, 210 and 259 g respectively. They concluded'tbat_ kitchen
waste plus 508 fishmeal had higher growth rate.

Prabhakar (1984) recorded a live weight of 78.4317.08 at the slaughter
age in Large White Yorkshire pigs reared intensively in Andra Pradesh.

In indigenous pigs reared under three different feeding regimes of
concentrate, garbage feedirig and scavenging in Allahabad Agricultural Institute,
it was observed that the daily weight gairl was 110, 140 and 47g in the three

' gr-odps'reepeetively. It was concluded that the garbage fed pigs were superior in

average daily weight gain than the other two groups (Srinivas and Sagar, 1991).

Average weight_gain of 198.77 and 383.77g were obtained in Large White
York_shire pigs feeding with g_arbage -reeeive_d from .vegetartan and non-vegetarian
hotels respeetively, where asv‘pigs fed with concentrate feed only, resulted in a
gain of 126 g only (Sinha et al,, 1993). -

Pradhan (1993). found that the daily gain'in weight increased from 131‘ 62 _
+17 g at, tenth week to a peak of 392.28 +9.34 g at 32™ week, and thereafter -
declined to 384. 60 £ 6. 98 g at 40th week ofage.. ‘ '

. The average darly growth rate of Large White Yorkshrre plgs fed with
garbage was 238 compared to an average dally gam of 277g in plgs fed w1th_' '
' fmlsher mash (Sarma et al 1996)

Loc et al. (1996) reported that ‘the mean dally gain in Large Whrte -
Yorkshire x Hong Cai pigs ‘under traditional feedmg system, was lower (202 and
230 g) in two v1llages of Central Vretnam but s1gmﬁcantly 1ncreased to. 363 and

366 g by glvmg protem supplement ‘

» Fammo and Tewe (1996) suggested that chrcken—offal wrth DM 88 2 per _
cent, Cp 60 per cent, EE 8 46 per cent, CF 6. 11 per cent, NFE 11.03 per cent-and .
: ME 2900 Kcal per kg can be effect1ver utrhzed in the ration of 1 weaner plglets
. They observed an average da11y gam of 287 g.. '



14

‘Hsieh et al. (1997). reported that in North Taiwan pigs were fed primarily
on concentrateé'upto the body weight of about 28 kg, followed by combination of
concentrate and kitchen waste upto about 40 kg and_ only kitchen waste after 41

kg of body weight to the market weight of about 135 kg.

Poultry offal could be ‘used to replace upto 300g per. kg DM in
commercial grower diet with out affectmg perfonnance or health of the pigs

(Lallo etal, 1997)

Mlshra et al. (1997) reported that in plglets ralsed upto 24 weeks of age
after weaning showed the average darly gain of 169.87 £ 9.51 g in females and :

149.11 £ 21.75 g in males _under Scav_engln-g sygtem usmg local breeds.

An average dally welght ‘gain of 114 g was estimated with a feed
conversion of 5.49 on ad lzbztum feeding of dry garbage and 26.05 kg on fresh’-
garbage basis in Large Whlte YOI‘kShlI‘C pigs (Rav1 and Reddy, 1997)

Singh et al. (1997) obs_erv‘ed__‘that in 'Larg'e White Yorkshire pigs had a slaughter
weight of 114.31£1.01 kg. ' ' '

Jha et al '(1'999) observed that pigs reared on concentrates had a mean
slaughter. ]1ve weight value of 90.83 kg compared with pigs reared on hostel _
waste (86 7 kg) ’ ’

More et al. (1999) recorded a growth rate of 5.7 and 5 5 kg for prgs_

: reared in two areas of Phrhppmes

A 'study conducted the UniVerSity of Florida,' Gainesville by Myer et ai ;
(1999) revealed that the average dally gam from concentrate feeding, dehydrated_ '
food waste in 40% and 80 % level were 0 91 0 91 and 0.90 kg respectrvely

Protem from unsalted dried fish. when replaced by silk worm pupae by 50

per cent and 100 per cent level, a cumulatrve average dally gain of 510:1 and o
) _
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495.7g respectively, obtained in Large' White Yorkshire pigs (Ramamurthi,
1999). | o "

Hati et al. (2000) observed that when maize from conventional feed was
replaced by marva 33. 3 ‘per cent, 66.6 and 100 per cent levels there was
significant weight gain in last two groups from 16" to 28" weeks of age.
However difference between maize feed and 33.3 per cent substituted by marva
and between 66.6 and 1 00 per cent substitution were non significant at all ages.
The values recorded with ‘res_pect to back fat thickness, carcass length and loin

eye area were non significant among groups.

Bhar et al. (2001) reared pigs on wheat bran based diets and de01led rice
bran diets. They found that on feeding DORB based diets all the responses were
adversely affected and the anlmals could attain only 16.5 t0 26.3 kg body welght .
by 112t day of feeding in companson to 35 24 to 37.15 kg in wheat bran based _
diets aﬁer 105 day of feedmg ' '

Yadav et al (2001) studied dlfferent levels of i mcorporatron of rice pohsh o
in pig ratron They concluded that mcorporatmg 80 per cent of rice pohsh in the
diet gave an average daily. welght galn of 275.19 £ 10.22 8

Ranjan et al. (2003) studled Tamsworth and Desi bred of p1gs w1th

drfferent feedmg levels of hotel waste and rice fermented Wwastes. The CP and EE

of hotel waste was 26.23- :l: 0. 90 and.6.12 + 0.29% and that of rrce fermented o
waste 18 76 + 0.58 and 6. 12 + 0.27% respectlvely The average da11y welghth )

gain obtamed on hotel waste ‘was 248.42 g and that for rice. fermented waste-_ o

230.67g.

Inthe 'comparative's'tudy bet'ween'p'igs in th‘e organized farrn and .ﬁeld f
umts m two adopted v1Ilages of Thnssur district, the pigs reared . in small ﬁeld o

unit on 40 per cent chrcken offal and 60 per cent restaurant waste recorded a

Slgnlﬁcantly higher wel_ght gain (Harrku_rnar,.‘2001). In another study on .the. same -

area, the Large White Yorkshire pig in the field attained more weight (66.37 and
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72.25 kg) at slaughter ‘when they were fed with concentrate and swill feeding
respectively (Anil, 2005)

2.2.2 Body Measurements

Sﬁhaayaruban et al. (1984) reported highly positive correlation' betWeen 5
body weight, body length, chest girth, shoulder height and hip width in pigs. - '

“Somayazulu and Agarwal (1985) concluded that the weight of pigs at |
slaughter can be_ predicted in adVance using body. weight upto 20" week of
growth when a uniform system of management is practised and growth rate of

pigs increased from four to.sixth month of age and decreased thereafter.

Dash and Mishra (1986) observed that there were no significant
difference in 'body weight gain and body'measurements between Large White
Yorkshire and Crossbred pigs and 'feed' efficiency decreased with increase in
slaughter age and it was higher in Large White Yorksh-ire than 'cross'bredv-pigs" "
They also found that the heart gnth in crossbreds.and abdommal glrth in Large_' | ,
Whrte Yorkshire were the 1mportant body measurements contrrbutmg towards -'

increase in the body welght

Smha et al. (1993) in Blhar reported that in plgs rarsed on hotel waste, of :
vegetanan and non-vegetarian composrtron the body length was 81.44:+1.04 and |
107. 88+1.70 cm chest girth 77.22 5.92 and 99. 56 1.14cm and herght at
wrthers 59.87 + 3.38 and 74. 44 +0. 82 cm respectrver, when compared to the
concentrate feeding 71.90 = 1 56 61.20 +1 61, and 54 45 +1.04 cm respectlvely

Smthlya (1 998) recorded length guth and herght in pigs, whlch ranged ‘
from 76.8 to 82.0, 86 to 88.5 and 543 to'57.3 cm respectlvely, for those'
malntamed on rations contammg varylng proportlons of carcass meal Similar -

values were also reported by Subramaman (1998)
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Bora ez al. (2000) found that there was no signiﬁcant difference in linear

body measurements between boar and gilts fed with concentrate.

Among the three body measurements body length and chest guth were
very important for predicting the body weight in pigs (Singh et al., 2001)-

Mili et al. (1999) reported that the body length differed signiﬁ(:antly in
Hampshlre barrows of the same age group; they concluded that this was due to
castration at different age groups where as heart glrth and height at wither did not
differ srgmﬁcantly

Studies in Kerala Agricultural University revealed that the body weight
was well correlated with body measurements.’ S1gn1ﬁcant difference in length
‘was observed from fifth month onwards and the trend contmued tlll slaughter a
Harlkumar (2001) and Anil (2005)

223 Garbage Feeding on Feed Efﬁciency“- .

Glorldoss and Das (1983) observed that the dry matter consumed (kg) per
kg of live weight gain was highest 3. 38 kg) in kltchen ‘waste plus lysme fed -
group of Large White Yorkshire plgs and showed that the diet was least efﬁment’

compared to 3.03 and 2.54 kg in concentrate and kitchen waste plus ﬁsh meal_ |

group respectively. This indicated that k1tchen waste plus fish meal were better

‘ than the concentrate feedmg

Sr1n1vas and Sagar (1991) studled the efﬁmency of food utilization in- -
- mdigenous pigs at Allahabad Agrwultural Institute and found that the efﬁcwncy‘.

was relatlvely high in concentrate fed group . 8kg) than in garbage fed group |
‘(4 2kg) In contrast Rav1 and Reddy (1997) reported that the ad lzbltum garbage

feeding in crossbred plgs (Large White x desi) had lower feed conversmn ratio
(5.49: 1)

Shorem1 and Adana (2001) studred the utihzatlon of wheat waste as’ .
substltute for maize grain at 25, 50, 75 and 100 per cent level. No 51gn1ﬁcant,_



18

difference was observed in feed conversion ratio. The authors con’cluded that
replacement of maize grain by wheat waste in the diet of weaner pigs was

peneficial and cost effective at 50% level.

Harikurhar (2001) reported that the feed conversion efficiency of pigs-
maintained in the field units of adopted villages in Thrissur district was better on
60 per cent chicken and 40 per cent hotel waste when compared With that of

concentrate fed Large White pigs.

Anil (2005) observed that the feed conversion efﬁciency in concehtrate
fed was lower than that of garbage feedmg (4.94 Vs 3 91) in the ﬁeld umts of
Thrissur district. :

224 Proximate Analysis

Mlchael et al. (1973) in Tam11 Nadu estlmated that the prox1mate ‘
composrtlon of 76.29, 11 95, 1.52, 7.59, 695 71.96 and 1.73 per cent for
m01sture, CP, CF, EE,_total ash, NFE and msoluble_ash in garbage_an_d 20,50,‘-- |
3.96, 5.04, 6.52, 54.09, 9.80 per cent n swine mash-'feed respectivellyr .

Cunha (1977) reported that the garbage varies consxderably in nutrmonal

content depending on its source and usually contams m01sture of 70- 85% or more

Gloridoss and Das' (1983) in Bangalore 'estirnated the percentage of 'dry ‘
matter, CP, EE, CF, NFE, ash, acid insoluble ash, Ca, P, digestible energy
(Kcal/g) were 92.85, 21.20, 3.88, 3.92, 63.73, _7.27, 1.38,'2.94, 0.08 per ceht_and
3229 kcal/g respectively in 'sta.ndard' concéntrate diet whereas it was 19 62, 18. 01, :'
9.35,3.62, 59. 72, 9.28, 0 38 2.13, 0. 54 per cent and 3957 kca]/g in kltchen waste ‘

* samples respectlvely

Lyso and Homb (1986) reported that’ one kg dry matter from good Waste
had a calculated value of: 1.30 to 1 36 Fu with dlgestrble CP of 120- 140g/Fu and
. 4200-4300 kcal’s ME/kg dry matter. '
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Srinivas and Sagar (1991) in Allahabad reported. that the proximate
composition of concentrate (on per cent of DM basis) was 92.40, 16.90,-6.02, ‘
3.86, 62.20, and 11.02 respectively for DM, CP, EE, CF, NFE, Ash and for
garbage it was 24.60, 13.60, 11.90, 0.82, 70.43, 3.25 respectively. v

Singh et al. (1994) in Assam reported that the proximate compdsition'of |
processed garbage was 85 per cent moisture, 13.07 per cent CP, 2.13 per cent CF,
5.96 per cent ether extract and 6.98 per cent of total ash respectively.
Corresponding values for the concentrate was 18.12 per cent, 5.21 per cent, 382

per cent and 8.62 per cent respectively.

Fanimo and Tewe (1996) suggested _that chicken-offal with DM 882 per
cent, CP 60 per cent, EE 8.46 per cent, CF 6.11 per cent, NFE 11.03 per cent and
ME 2900 kcal per kg can be effectively utilized in the ration of weaner _piglets.‘ '

Sarma et al. (1996)‘. in Andhra Pradesh reported that | garb'age" had'
5.25crude protein while the finisher mash was having 11.70 per 'ce'nt crude-‘

protein on fresh matter basis.

Myer et al. (1996)'suggested that dehydration of food reSiduals has the
potential to produce a nutritious feedstuff for swine while offering a v1able sohd .
waste disposal option. The average composmon of dehydrated food res1dues was
11.4 per cent moisture, 15 per-cent protem, 13.8 per cent crude fat, 10 4 per cent' , '

crude fibre and 5.8 per cent ash.

Rrvas et al (1996) assessed dehydrated edlble restaurant waste (DERW)
asa feedstuff for swine by determmmg the nutrient composition and d1gest1b111ty '
The chemlcal composition of DERW was 92.1, 2. 4, 23 2,23 and 5 4 per cent".

for dry matter crude protem crude fat, crude ﬁber and ash respectlvely

~ Ravi and Reddy (1997) analysed the proxrmate composmon of the'_
. garbage’ kltchen waste in- Andhra Pradesh and found 78.92, 9. 68 3 13, 6 96,
76.36 and 3.87 per cent respectively for moisture, CP, CF, EE, NFE and total ash.. B
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Ravi et al. (1999) in Andhra Pradesh stated that proximate composition of
grower ration was 18.69, 6.67, 5.32, 9.54, 59.88 and 3.78 per cent CP, CF, EE,
Total ash, NFE and Acid insoluble ash of respectively. '

Harikumar (2001) in Kerala, reported that the proximate analysis of
chicken offal was recorded a crude protein content of 35.63 per cent and ether
extract of 30.9 per cent. Concentrate, restaurant waste and hostel waste were

recorded a higher NFE content

Chinnamani (2003) reported that the pigé fed with swill feed had the
chemical composition of feedstuff was evaluated in terms of per-cent DM, CP,
CF, EE, NFE, Total ash and 'rr.‘loisture. The .values - were
20.34,14.06,3.33,16.17,61.32,5.10 and 77.65 reépectix?ely.

Ranjan et al. (2003) studied Tamsworth and Desi bred of pigs with
different feeding practices of hotel waste and rice fermented wastes. The CP and
EE of hotel waste was 26.23 and 6.12 and that of rice femented waste 18.76 ,.and
6.12 respectively. 7 ) o )

Proximate analysis of different feedstuffs in_the field units of Thﬁssur .
district in Kerala revealed high moisture céntént f_dr vegetable waste followed by .
hotel waste and chicken offal Chicken offals had the highest CP followed by
vegetable waste and hotel waste. Thé ether extract value was highest for chicken
offal (40.2) followed byi hotel al_id vegetable waste at 21.2 and 2232 per cent
respectively (Anil, 2005). a S

2.2.5 Carcass Characteristics

Carcass weight of Laijge _Whife Yorkshire. and indigenous pigs fed with
hotel waste food was studied by Prabhakar (1984) in' Andhra Pradesh and he
found that the carcass weight,wés higher in Large White Yorkshiré pigs (57.57) |
than in indig¢nous pig (54.63 kg)-an,d’ r_ecordedb a dresSing pércentag_e of -70.39,. .
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loin eye area 16.56 cm” and back fat thickness 3.10 cm. in indigenous pigs reared

traditionally on food wastes and scavenging.

Srinivas and Sagar (1991) observed higher carcass weight of 14.20 kg in-
garbage fed group, 12.07 kg in concentrate fed group and 6.89 kg in scavenging '
group respectively. And observed back fat thickness of garbage fed pig was 130
followed by 70 in concentrate fed pigs and 10 mm in scavenging pigs. The
muscle fat was higher in garbage feeding than concentrate feeding, which in turn

was higher than those in scavenging.

The higher dressing percentage of 75.12 perdcent was obtained in Large
White Yorkshire pigs fed with non vegetarian hotel waste followed by 70.35 and _
68.15 with vegetarian hostel waste and concentrate feeding group (Sinha et al, |
1993). A higher back fat thickness of 2.20 cm  with vegetarian garbage feeding
and 2.00 and 1.30 cm in non-vegetarian and cohcentrate feed groups in Large
White Yorkshire pigs respectlvely were reported. The carcass length in Large B
White Yorkshire pigs maintained on vegetarian and non-vegetar]an hotel waste as

67.15, 72.55 cm respectively compared to 59.00 cm in concentrate fed groups.

Sarma et al. (1996)' in Andhra Pradesh observed that- the back_ fat

thickness of Large White Yorkshire pigs fed with garbage feeding as 1.8010.2_4 o

cm and finisher fed pig as 1.83i 0.38 cm respect_ively.'

Bhadorla (1996) reported a slaughter welght of 41-50, 51 60 61-70 71- X
80 81-90 kg and corresponding carcass werght of 28.7610. 21 38.0140. 33 |
49.26+0.86, 55.40+0.71, 66.05+0.67 kg, Dressing percentage of 61.58%, 64.77%, '
' 68.14%, 71.90%, 73.38% and back fat thickness ‘Wasi.23i0.06 cm,> 1.60+0.06
, CIu, 2.28+0.08 cnr, 2.48i0.07 cm,‘an'd2.78£0.08cm respectively |

Sarma, et al. (1996) studied carcass characteristics of Large Wh"ite o

Yorkshire pigs reared on garbage in Andhra Pradesh The characters studred

lncluded dressing percentage, proportlon of ham, undercut and bacon over
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dressed weight and the estimates were found to be 71.44 to 73.05, 17.53 to 18.81,
0.82 t0 0.94 and 10.12 to 12.03 per cent respectivély.

Jha et al. (1999) in Bihar observed that the back fat thickness was _
significantly higher in concentrate fed group (29.55 + 1.033 mm) than hotel waste
plus concentrate fed group (24.12+ 0.74 mm) and kitchen waste plus grazing
group -(19.28 +0.68mm). A longer carcass lenigth in concentrate fed group as
87.16% 1.05cm followed by hotel waste plus concentrate fed group 80.21+1.10cm
and the carcass length in kitchen waste plus grazing group was 63.06+1.11cm.
The highest loin eye area was in concentrate fe‘d group (27.55Ai(‘)'.99cm2)
followed by hotel waste plus concentrate fed (23.29+0.91 cm?) and kitchen waste

plus grazing (15.31+0.49 cm?) groups.

The carcass weight, loin eye area, percentage lean and back fat thicl.(ness'
was higher in pigs fed on complete feed than swill fed group (Chen ef al., 1997). ‘
¥ - .

It was also found that unsaturated fatty acid content was higher in swill fed pork.

_Hati et'- al. (2000) observed that when maize from conventional feed was
replaced by marva 33.3, 66.6 and 100 per cent. The values recorded with respect' :
to back fat thrckness carcass length and loin eye area were non srgmﬁcant among

groups.

* Harikumar (2001) reported that pigs maintained in the field units of
Thrissur district fed on 40 per‘ cent chicken offal and 60 per cent restaurant Waste
were recorded a maximum value for dressing percentage (75.52+0. 41) Prgs fed '

on concentrate ratron attained a maximum of 19 3612:2cm2 for loin eye area and .b

a mmlmum of 28.0+0.22mm for back fat thrckness Meat bone. ratlo was. the '

lowest ‘in plgs fed on hostel food waste (3. 53+0 19) Hot carcass werght
- (55. 66ﬁ 49kg) and carcass length (65 000, 83cm) was more in pigs fed on 40 '

per cent chrcken offal and 60 per cent restaurant waste.
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Carcass characteristics did not vary significantly among the animal fed on
concentrate and swill feeding animals with respect to the carcass length, loin eye
area, hot deboned meat and meat bone ratio. Swill fed animals had a significantly
higher back fat thickness than the concentrate fed animals in Kerala Agricultural
University study (Anil, 2005).

2.2.6 Integrated Pig Farming with Crop/Vegetable-Fish-Poultry

The Food and Agricultural Organisation have stressed long. back the
necessity for the adoption of integrated farming in Asian regions. Integration of
livestock and fish raising with crop production should be revitalized and
reoriented to meet the changing needs of small farmers in Asia. Integrated
farmmg is based on the concept that “there is no waste”, and “waste is only a
misplaced resource which can become a valuable material for another - product”

© (FAO, 1977).

It is estimated that in a pig- fish integrated farming system the manure
from 15-25 pigs will supply sufficient feed materlal for one-hectare ﬁsh pond.
(FAO 1978)

'From a three-tier rearing system. in the Central Plain of Thailand

_ (Delmendo 1980) cons1st1ng pigs, fish and chicken; the total production of als

rai (2400 m?) pond area 1s 4 t of Pangasius pangasius (equivalent to 16.67 tof

: ‘ﬁsh/ha/year) 8t of pigs (42 p1gs/2400 m’ of pond, equivalent to 33.3t of '

, plgs/ha/year) and 15, 330 chicken eggs from 60-hens/2400 m? (equ1valent to
63,875 eggs per ha/year) were recorded.

Trenchmg of paddy field and ra1s1“1g of Indlan major carps has been

successful with two crops of paddy from the same field by 1rr1gat1ng the ﬁeld o

- with water from the trench (Natarajan and Ghosh, 1980)

Usefulness of l1vestock wastes such as cowdung, poultry and p1g excreta,

goat and sheep pellets, in ﬁsh culture to, enhance the productron of ﬁsh food
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organisms, as well as, in cutting down the expenditure on costly feeds and

, femhzers have been well documented (Kapur, 1981, 1984; Kapur and Lal 1986)

Polyculture of Indian and common carps (at a stocking density of 6_,34()
.ﬁngerlings/ha) raised with ducks (100/ha) have yielded 4,323 kg of fish/ha/year,
250 kg of ducks (live weight) and 1,835 eggs (Jhingran and Sharma, 1980). The
rationale behind integrated farming is tc minimize wastes from the various
subsystems on the farm. Wastes or by-products from each subsystem are used as
inputs to other subsystems to improve the productivity and lower the cost of

‘productiori of the outputs of the various subsystems (Edwards, 1980).

The manure produced by 20-30 pig in a year produce ‘the -same
fertrhzatlon effect as one tonne of ammonium sulphate apphed to the soil.
= Collectrve as well as mdivrdual pig rearing is promoted where the pigs are largely

fed on _krtchen wastes, aquatrc plants and crop wastes (Delmendo, 1983).

_The highest productions obtained so far in integrated fish farming are with

pigs, ducks and chicken,a very widespread technique in Asia (EdWards, :1983,
Edwards et al. 1986). The main fish species stocked in animal-fish por)d systems,
either in mono or polyculture are the common carp, the Chinese and: Indian _earps
and Ore’ochrom_is niloticus. A number of other species such as-P_angasius sp.,

| ‘Claria.'s' gdriepinus Burchell, hybrid of Tilapia, and grey mullet are raise_d as.

polycrllture. '

Castlllo (1985) reported that a five ha semi-commercial demonstratlon
- unit at NDRI Combmmg cropping of malze with cowpeas, berseem w1th mustard
-and. Luceme wrth oats wrth milking 30 Karan Swrss crossbred COWS has been o

very successful.

" The cost of feed .produc_tion. and processing has become prohibitive in
most Third World countries because of the high prices of fuel, feed and fertilizer,
usually imported from the developed countries. Chan (1985) proposed integrated
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farming System as a means of reducing the cost of fuel, seed and fertilizer with

the minimum capital investment.

More intensive efforts are needed by the dairy and dairy beef
' mdustrles to close the increasing gap between animal protein demand and supply
" in the developmg world. Guzman (1986) suggested implementation of mtegrated
farming systems mcorporatmg dairy and dairy beef product10n to overcome their -

problem in Asian and Pacific region.

' Yadava (1987) observed that 100 ducks per hectare of water body would
be needed to-excrete duck droppings (6000 Kg/ha/yr), to meet the ‘safe’ level

dose of the duck wastes for one year.

Monoculture of Clarias gariepinus with pigs yielded 7,510 kg (7.51t) of
fish per ha/year in Central Afrlca The grow out period was 90 days and the darlyv
growth rate of C. garzepmus was 2.9 g/day (Vincke, 1988).

I' - Sharma et al. (1988) suggested production of fodder under mixed farming

_syst_em on smallholdingstc reduce the effect of livestock pressure on land. ’

v Stemfeld (1988) found out that the prevailing farming system of
vZunbabwe is based on smallholder mixed farming systems using animal draught

~ power and minimum of purchased inputs.

Sin‘gh' and -Gangwar (1989) suggested a number' of integrated far'ming ‘
: ,-systems suitable for the socio-agro climatic condltlons of the Andaman and
Nicobar Islands seven were plantation crops based, four were fruit crop based,

one was .forest based and one crop based.

‘_ Best result of p1g- ﬁsh mtegranon was obtained with 60 pigs: and 20, 000
-' ﬁsh/ha to produce 19 mt ﬁsh/ha/90 days and 60 prglets with a total live weight
© gain of 2.2mt/90 days Three cycles of 90 days, produced 3.9 mt of fish, 6.7 mt’

- live werght gain of fish was recorded (Cruz and Shahadesh, 1990).
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.Manure from goat and sheep is also potential for integrated animai-fish
" farming system but this is 'not yet used in widespread integration with fish
culture. Libunao (1990) reported that the fish feed produced in the ponds with
goat manure is efficiently utilized by the fish biomass. He also mentioned that the
growth of Tllapla increased with the rate of goat manure loading. The highest
total fish yield of 1170 kg/ha was obtained for a combination fo 20,000 Nile
tilapia and 300 goats per ha.

‘Deoghare et al. (1'990) studied the crop-dairy, crop-poultry and crop-
dan'y-poultry integrated farming systems in Karnal, Haryana and found that crop
dalry-poultry combmatlon was the most successful and economically viable

under conditions of lnmted land resources. :

Lee and Zhen (1990) reported that in pig- fish integrated system, fish
yield of 6.5-14.5 mt/ha/year were recorded. '

The average egg production of Khaki Campbell duck was. 240
eggs/ducks/year .After several trials it has been found that the average fish yield
of 5.68 tons/ha/year from duck—ﬁsh experiment. This yield was 5-7 times higher

. than the normal fish production (Nuruzzaman, 1991).

The ducks are mamly dependent on orgamsms of water origin like snalls
oysters a]gae small fishes etc. and homestead waste to meet their da11y feed

: ‘requlrement (Huque 1991).

7 Accordmg to Mann (1991) the mtegratlon of crops and hvestock ina
_ changmg economic environment requlres an understanding of the . 1nter |

relatnonshlps in the system and how they can be best utilized.

A-model 0.20 ha irrigated . coconut based mixed farmmg system was

‘ developed by Salam (1992) The model was self-consumptlve self —sustalnmg' :
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and recycling agro-ecosystem that was agronomically productive, economically

efficient, technically viable and environmentally safe.

In Tamil Nadu, Jayaraman et al. (1993) found an increase of 25% of fish
production by integrating poultry production with aquaculture.

Sinha et al. (1993) reported that excreta from 50-70 pigs with or without
fermentation can supply adequate fertilizer and feed_for fish in one hectare pond.
‘Around 4-COWS/40 sheeps/250 ducks or 500 poultry‘ or 40 pigs can sustain fish
: productlon levels to the extent of 3- 6 t/ha/year (Tripathi; 1993).

Devasenapthy et al (1995) observed that adoption of an integrated
_farmmg system combmmg groundnut-blackgram-malze or groundnut-gingelly-
ragi with l1vestock enterpnses (poultry, fish, dalry or rabbit production) resuits in
higher net return than. the .convent1onal groundnut_ cotton or sorghum-cotton

cropping systems and provides_ additional employment opportunities.

When low protein hasal diets such as sugar 'Cane and sugar palm products
and by-products are fed to monogastnc ammals the total protein needed is
reduced cons1derably This'is because the ratio of essentlal amino acids is close to
- the optlmum when the animal i is supplemented with tree foliage and water plants
such as Nacedero (Trichantera gtgantea) duckweed (Lemna ssp.), water spinach
(Ipomea aquatica) and azolla (4zolla anabaena) All these sources of protein are
available i in the ponds- or around the households which are fertilized with the

: efﬂuent from the plastlc blodlgester (Preston 1995)

Ac'cording to Pillay (1995)'the' basic principles involved in integrated"
. farming are the utlllzatlon of the synergetlc effects of mter-related farm activities,.
‘ and the conservatlon mcludmg the. full ut111zat1on of farm wastes. The major
benefit of pig- fish mtegrated farm1ng is easy access to manure which fertilizers

the pond and produces plankton and _other,m1croorgan1_sms to feed the fish. '
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Omar (1996) suggested that dried poultry manure can be included at 10
per cent level in fish diets without any diverse effects on survival rate and growth

perfom‘lance of Nile Tilapia and common carp.

'Atkinsen and Watson (1996) identified the principal livestock production
factors influencing environmental impact as the balance between different farm
animal type and the husbandry practices used for these species- the extent to

which animal production can be integrated into more holistic farming system.

The feasibility of different diversiﬁed farming system were studied by the
Reddy and Maraty (1996) and found that the cdmbination of paddy with sheep
and goat as the most proﬁtab]e farming system to small farmers and paddy with

poultry to medlum and large farmers of Andhra Pradesh

Devendra (1997) has pointed out the adv_antages of integrated farming
systems as_diverse and efﬁcient_reseurce use, reduced risk, better use of farm
labour, improved use of space, increased and economic output and development

of stable farm household.

“Ina ﬁsh-vegetable:.integrated system the component ratios of fish and
vegetable production can be manipulated to favour fish or vegetable in a
recnculatmg water system in areas of lnmted water supply and hrgh demand for

quahty food (Murty et al., 1997)

‘Vaccar(_) (1997)- suggested that a holistic, integrated concept of production

is the ’most important single'facter' of harnessmg resourcesand catalyzing change.‘ _

. The overall bromass conversion efﬁc1enc1es of Catla catla Labeo rohita,
. Cyprzmus carpzo ‘and Czrrhznus mrzgala were. statlstlcally similar under different
.ﬁsh pond fertrhzatlon-brorler manure, buffaloe manure and N:P:K (25 25 0) But )

'the efﬁcrency was better under feed supplementatlon (Mahaboob and Sher1
'31998) : ' ' '
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The crop - animal production -systems for. different countries were
recommended by Devendra (2000)

Indonesia: Rice-fish-duck-goats

Phllippi_nes: Rice-bnffaloes;pigs—chicken-ducks-fruit trees-fish |

South China: Rice-rnaize-pigs-vegetables-sweet potato-dairy cattle
Thailand: _Rice—ﬁdh-pigs—dncks-yegetahles

Vi‘etnam: Pigs—dncks-Vegetahles—ﬁ'uit trees-ﬁsh-goats.

SuraJ (2000) studred that the mtegrated farmmg system centered on pigs
suitable for a small- scale farmer w1th different components of pigs, fish and

vegetable cr_ops in Kerala.

Si_ngh_ et al. (2000»)‘-'repo_rted’ that fish production has increased to
2727kg/ha with wash water of the farm's. ‘The study revealed that fish-cum-pig
farmmg increased the ﬁsh" production and provided an additional income and

employment through pig rearmg

Santhakumar (2000) exammed the 1mportance of the mtegrated farming in
-Indla such as ﬁsh-cattle—fodder ﬁsh-plg and ﬁsh-poultry By adoptmg srmple
technology involving mmlmum of cap1tal outlay, an efﬁcrent mtegratlon of fish-

p1g can be ach1eved

Antony (2002) who reported that natural productrvrty of the pond ‘was
increased by apphcatlon of orgamc waste from ammal sheds. Srmllarly Smha
and Ramachandran (2002) observed that the excellent -growth rate m a pond
recerwng ‘animal shed waste Air breathmg fishes like Murrel (Channa spp) and .

Magur (Clarzas spp) were well su1ted vanety for mtegrated system.
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Sharma et al. (2004) experimented that integrated system of duck-cum-
fish farming at Ranchi, Bihar, it was observed-that overall performance of fishes

were hlgher under integrated farming system than intensive farming system.

Sherief (2005) stated that the integration of livestock into a farming
system ensues a regular supply of organic matter, which facilitates effective
recycling of biomass which .in turn enhances soil fertility and .yield and is

therefore considered a vital component for organic farming.
2.2.7 Economics

GreWal and Sandhu (1977) compared the economic vviability vof crop and
farmmg, mixed farming and spec1ahzed livestock farming. The comparat1ve
analysis indicated a steep rise in the net profit of the entrepreneur moved from

crop farming to speclallze_d farmmg through mlxed farming.

Rai and Singh (1982) observed that by mtegratmg the livestock enterprlse
with crop farmmg and by adoptlon of the new dry land agrlcultural product1on

techmques mcreased the farm 1ncome in Haryana

Accordmg to Sr1vastava (1988) - farmers who keep a da1ry or poultry
enterpnse on a predommantly croppmg fann are better able to stand adverse
economrc conditions than are those who' speclalrze purely in crop productron’

y u‘respectlve of holdmg 51ze :

Govmdan et al. (1990) reported that the poultry cum fish in rice farmmg, ‘
was found to be more_ proﬁtable than the exrstmg farmmg practlces in the

Cauvery delta of Tam11nadu '

The role of duck-cum-ﬁsh culture as a component of a rrce farmmg.
system was' examined by Ganesan ef al (1991) and found that the system was
- economlcally viable for a small farmer. The mtroductlon of duck ﬁsh culture asa
component of the mixed farmmg system mcreased income per day from Rs. 37 78 '

for arable farmmg to Rs.66.67 for mixed farmmg
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Kadian er al. (1992) compared the profitability of arable farming with
mixed farming involving crossbred cows or with buffaloes. Arable | farming
included cereals, legumes ‘and cotton, while both mixed farming systems and
fodder based cropping system were used in 50-70% of the 1 ha area. Net feturns
were highest from mixed farming with buffaloes followed by mixed farming with '

cows and least from arable farming.

Thien et al. (1996) reported that integration of rice-fish-pigs- v‘egetab]e-
ducks system‘ yielded three times the benefits from the non-integrated system in

Vietnam.

Economics worked out for an integrated ’farmmg system -involving
coconut, banana, fodder and livestock under the bund and channel systems of
Kuttanad Kerala by Oomen et .al. (1996) showed that compared to the
, monoculture of coconut on bunds there is an- mcrease of 157 per cent in net profit

ina penod of three years. .

_ Rangasamy et al (1996) reported that a net proﬁt of Rs. 11755 ‘was
" obtained from nce-poultry-ﬁsh-mushroom mtegrated farmmg system in 0.40 ha
"~ area compared to conventional cropping system with rrce-rlce-green

manure/pulses giving anet pro'ﬁt of Rs.6334 per y_ear fro_m the same'area.:

Feed cost formed the ma_]or component in pig productlon (Selvakumar et
al, 1993) They accounted 72. 25 per cent in small un1ts w1th sows less than srx
and 79. 58 per cent in large units with sows 1 more than six. They also observed )

- that return per rupee of 1nvestment was Rs.1.17 for small unit and Rs.1. 38 for
 large unit.

_ Ravr and Reddy (1997) reported that compared to balanced ration, cost
per kg of gain in crossbred Large Whlte Yorkshire plgs could be reduced by 40'

per cent on garbage feedmg
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~ The total economic cost was negatively correlated and net return
posrt1vely correlated with the farm size (Sharma et al.. 1997). The average et
return for large herds (more than 75 sows) was hlgher than for sma]l (less than 25

~ SOWS) and medium herds (25 to 75 sows).

Nagaraj'a et al. (1997) reported that increase in the income hy 124 per cent
. for the crop with poultry system in marginal farms, 53 per cent for crop with
senculture system in small farms-and §5 per cent for crop, dairy with senculture' ‘

‘ system in medium farms in rural district of Karnataka:

Zheng et al. (1997) studied the ecOnomic beneﬁts of a riceAﬁsh;duck
system: in China and reported that rice yield jncreased by over 10% with an
additional i mcrease of 1036 Skg/ha of fish and 238. 9-489 3 kg/ha of adult duck by
using this co-growth ecosystem The output and economic beneﬁts were largely
increased’ and it was considered to be a well-recycled and highly effectwe agro— “

ecosystem

‘ Rajiv and Pandey- (1998) - found that in- different syste'ms of feeding
o pattem-"the\ net' return per pig under exclusively hotel waste feeding category was
'.the h1ghest in medium and large size farms. They also concluded that amongst o

different systems of feedmg, the annual total workmg cost per pig’ was the hlghest-

"'under cereals-vegetables—fodder molasses category - in “sthall farmers cereals- '

: 'vegetables-fodder in medium, farmers category and' exclus1vely hotel waste under

large farmer category

Kumar et al (2000) found that the feed cost per unit gain. in body weight' '
was lowered by 9.5 per cent on diet contammg soybean and 6.08° per. cent on. }

soybean supplemented w1th lysme and . methlonme compared . to ﬁsh meal'_ :

contammg diet.

Hat1 et al (2000) used Marua (Eleusme coracana) at d1fferent levels to
-substltute malze as a source of energy from conventronal feeds to brmg down_'_ '

cost of productlon The cost per kg of we1ght gain when standard d1et (18 19%
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}yrotem with 60% maize) was given was Rs.15.05. In the other groups when
" maize was replaced with marua at 33.3, 66.6 and 100% w/w the cost per kg of

- weight gain was Rs.13.57, 11.19 and 9.79 respectrvely

Rearing pigs entirely on concentrate feed was"‘uneconomical "but the
mtegratlon of fish and vegetable to the productron could improve the product1v1ty
of such systems with the improvement in overall economic efficiency. Integratlon
of ,plggery with agriculture and fish is »the most economical integrated pig -

farming system in Kerala (Suraj et al., 2000)

- '-'Y"adavdet al. (2001) reported cost per kg gain in rupees as 34.55, "34;99,
36.39 _and__ 40.06 with conventional concentrate mixture (control), conventi'onal-r.
'concentrate' mixture suppl_emented with GNC and-soya-'ﬂakes, GNC alone and

* soya flakes alone respectively.

‘Harikumar (2001) studied that higher level of productivity and feasibility
of pig production under swill fed regime. The performance of pigs reared' in _smail
field unit on 40 per cent chicken offal and 60 per cent restaurant waste wasfound

better than c'oncentrate and hotel waste alone in ﬁeld units of Thrissur district. o

Behera et al. (2004) observed better standard of hvmg in marginal .'

g farmers havmg one acre of land with mushroom-poultry-duckry and honey

o mtegrated systems in Eastern Ind1a

Sharma et al (2004) reported mcreased duck and fish- productlon and
"decreased mput cost on ﬁsh culture operatron by mtegratmg fish culture wrth

_ duck rrsmg in Bihar.

Anil (2005) reported that the average cost of prochtlon of one kg fattener

plg was Rs 64.56 and Rs.66.16 for Crossbred and Large White Yorkshlre m the - B

- orgainsed- fann and Rs.21.92 and Rs 23.45 for Crossbred and Large Whrte',

| Yorkshlre maintained on swill feeding in the ﬁeld



- Materials and Methods




34

3. MATERIALS AND METHODS

3.1 LOCATION

National Agricultural Technology Project - (NATP) has ’adopted
Kazparambu and Kuzhoor panchayats in Thrlssur district of Kerala for this
research on pig farming systems and these two panchayats were selected for the
present study The Kaiparambu panchayat is eight kilometres away from
Thrissur town towards north and Kuzhoor 'panchayat is located about 45
kilometres southwest to Thrissur town. Geographically Thrissur is located at.
Longitude 76.16°E, Latitude 10.32°N, Altitude 22.25 meter above Mean Sea
- Level (MSL). The study was for a period of one year from May 2002 to April
2003.

32 PIG FARMING SYSTEM UNDER DIFFERENT AGRO CLIMATIC
' ZONES OF KERALA | | |

An insight into pig farming systems in Kérala, employing field survey in
five different agro climatic zohe’s (NARP, 1989) was obtained. Stratified _random :
sam’pling'-was_ employed to select 200 samples from different zones. A well--
designed questionnaire (Annexure I) and personal interview supplemented the_r‘ '
survey- Socio-economic and educational levels of pig farmers and management
. practlces including feeding, housing, breeding and marketing were analysed The

problems and constraints in pig productlon were also evaluated.
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3.3 EVALUATION OF INTEGRATED PIG FARMING SYSTEM
3.3.1 Pig

Twelve progressive farmers each from Kaiparambu and Kuzhoor
Paﬁchayat were supplied with eight Large White Yorkshire grower pigs which

were reared under different éombinations as follows:
T1 - Pig farming alone as control group.
T2 - Pig rearing and Crop/vegetables cultivation.

7 T3 f.-' Broiler chicken, _Pig and Fish farming along with crop/vegetables ‘_

'cultivatio'n.

~ All the animals in the group were raised on swill and other waste

generated from other components.
332 Monthly Body We_i_ght§ .

Bé&y weights were ﬁléésﬁred using a poﬁable balance in meﬁiq units Y,
334 Lin‘ear Body Measurelﬁents 5

__Linear'--.body megSufements like body length, chest girth and height at |
 wither were'm-e'as.ured in.cm by using a standard measuring tape at the time of
- weighment. ' |
" 3.3.4.1 Body Length -~ -

BOd}"j length was measured from top of the head in between the ears to the
base of the tail. = | S - :

' 3.3.4.2 Chest Girth

- _Tl_ie_' éirémnfefen_cé of the body, just behiﬁd the eibow joint; was taken in -

centimetres as the body girth.
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3.3.4.3 Height at Wither

* Height of the animal was measured in centimetres at the top of the wither

to the ground level of hoof.
3.3.5 Average Daily Weight Gain of Pigs »

An average daily weight gain of pigs, was calculated by the following
formula (Brody, 1945).

W = W,—-W;/ T; =Ty, yvhere |
7 W1 ~ Initial body weight : Tl In1t1al time unit
vWZ ~ final body Weight - : T, — Final time unit
3.3.6 Average Dally Feed Intake

_ Average daily feed intake was calculated on both fresh. welght and dry
matter basis. »The difference between the total quantlty of feed given and the
amount of feed left after 24 hours was taken to calculate the average daily feed
intake. '

3.3.7 Fee'd Conversion Efficiency of Pigs

_ Feed conversion efficiency of pigs groups were worked out on dry matter. ,.

basns of feed (Banerjee 1998) -

Feed consumed

- . Feed efficiency =
v ‘ : ‘ Body weight gam

_ 338 Proxnmate Analysns of Feed Sample

Representatlve pooled samples from all types of feed viz. hotel‘vyaste

chicken offals and vegetable waste were analysed for prox1mate prlnc1ples
(A.O.A.C. 1.990) : o
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3.39 Carcass Characteristics of Pigs

For the evaluation of carcass traits two animals from each treatment group
were randomly‘ selected at the age of eight months and slaughtered as per the
procedure put forth by Singh et al. (1983); at Meat Technology Unit, College of
Veterinary and Animal Sciences, Mannuthy. Pigs were given sufficient rest prior

to slaughter.
3.3.9.1 Slaughter Weight

Slaughter weight cf pigs at ei'g‘ht monrhs of age was measured‘.
3.3.9.2 Dressing- Percentage ' .

Dressing percentage was calculated using the formula :

" Carcass weight

--x 100
Live body weight

g 3.3.9.3-'éarcass,Length o

Carcass length was measured as the s1ra1ght—hne distance from the'

antenor edge of the ﬁrst nb to.the pub1c symphys1s from the shackled carcass ‘

_ (Knder and Carroll, 1971).
33.9.4 Loin Eye_ Area

The loin eye area or the area of the Longlssmus dorsi muscle of 10“’,.

intercostal space was cut and traced on a transparent paper and the area was s

measured by plottmg the trace surface on graph paper.
3. 395 Bdck Fat micknes's-

The back fat thlckness was estrmated as an average th1ckness of fat_'l '
'measured at first rib, last rrb and last lumbar vertebral reglon and expressed in

cent1metres
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3.3.9.6 Meat Bone Ratio

Ratio between deboned meat and bone was measured to arrive at the meat

bone ratio.

. 3.3.9.7 Weight of Offals

Weight of offals like kidney, lungs'; stomach and intestine, liver and

spleen were recorded separately.
- 3.3.10 Crop

Banana (Nendhran) was selected as the crop and 50 rootstocks were given
for five cents of land. The cultivation and management practices of the crop were
done as per Package of Practrces recommendatlon (2002) by KAU without any

supplementation of chemical fertrhzer '
3. 3 1 Vegetables

Amaranthus (Arun), Brmjal (Harltha) B1nd1 — Okra (Kiran), Ch1111
(Ujwala) were selected as the vegetables The cultrvatlon and management
practices of the vegetables were done as per package of practices.
_ recommendatron (2002) by KAU w1thout any supplementatron of chemical
fertllrzer ‘ '

3.3.12 Fish

Indlan catfish (Clarzas batrachus), ‘and . Assam Vazha (Pangasms

pangaszus) were chosen to be dlstnbuted Seventy ﬁve ﬁngerlmgs of each spec1es

were ‘supplied to every farmer and they were put at stockmg densrty of 5/m* The o

fish in the tank were reared usmg the: ‘manure, washlngs from the prg 'S umt and

re51dues from other units.
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3.3.13 Bruiler Chicken
A total of 500 Vencob broiler chicken per batch were raised for this study. .

The parameters like yield, biomass and survival rate of different combinations

were taken for analysis.
3.3.14 Economics

The economics of pig production under diffefent integrated farr_hing
systems were calculated. The total income obtained in different' models was
worked out. The economic feasibility was also analysed using double log
regression method considering the total input and revenue obfained in each

integrated pig farming models. - L
3.3.15 Statistical Analysis

The data was analysed statistically as p'eﬁ the methods outlined' by
Snedecor and Cochran (1994). | ' |
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4. RESULTS

4.1 EXISTING PIG FARMING SYSTEMS IN KERALA
4.1.1 Socio Economic Status of Pig Farmers in Different Zones

“The socio economic status of pig farmers in different agrochmatlc zones
of Kerala consrdermg factors viz., age, religion, average monthly income (Rs) and
land holdmg (cents) expressed in percentage, are presented in Table 4.1.1. In ~
Kerala the farmers belonging to the age group of 31' to 50 years readily -took np
pig farming. Among, religious sects Christians were engaged in- pig farmmg
followed by Hindus while none of the Muslims took up pig farmmg The farmers
with average monthly mcome between Rs.4001 to 6000 were more 1nvolved in
'prg farming, and the percentage ranged from 37 in South zone to 53 m North
zone. With respect to land holdmg, farmers hav1ng land area of above 100 cents X

were relatlvely more 1nvolved wrth p1g farmmg In this group of farmers the

percentage was hlghest (55%) in Hrghrange zone and lowest (26%) in North" .

zone.
412 Type of Agriculture and Animal Husbandry Activities

' Type of agriculture and animal hiisbandry act'i\rities of the pig farmers are
| presented in Table 4.1.2. Farmers engaged in pig farmmg were largely mvolved
m _coconut, banana, vegetables and arecanut cultrvatlon Majority of farmers
mamtamed cattle besides p1g reanng except in coastal region where ﬁsh fannmg

was the main subsrdrary ammal husbandry act1v1ty
4.1.3 RatiOnale Behind Rearing of Pigs :

_ ~Rationale of reanng of p1gs are shown in Table 4.1.3. It was mainly a
~ source of addrtlonal income, and the percentage of farmers taking up pig farming

©.as addrtlonal income ranged from 45 in South zone to; 56 in North zone, followed
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by as self-employment with a range of 29 to 39.. As a main source of income, the -
range was from five to nine and as waste utilization the range was between six
and nine among different zones. ~Among all the experienced 'g,r_oups,; the
percentage of farmers having an experience of nine to 12 years was more in all
the zones with a minimum of 47 per cent in High range zone to a maximum of 62

per cent in North zone.
414 De‘tailsjof Type, Source and Strength of He_rd. ‘

Details of type,_source' and strength- of herd are summar..ized. in Table
4.14. Exotic. crosses were chieﬂy preferred to the Desi crossec Drove was
obtained equally from both the govemment and pr1vate farms. A high percentage
(44 t0 59 %) of p1g farmers mamtalned herd strength of more than 50 animals
followed by 10 to 50 ammals (20 to 41 %). '

4.1._5 Needs_ and Type of Farming '

Farmers maintained the stock for both fatt‘eningt.and breeding ahd_none
were involved in breeding alone A batch system of rearing was favoured over '
the all-in -all-out system for fattening of the stock The details of needs. and type-

of farmmg are given in Table 4.1. 5.
4.1._6 Litter Traits
Most farms surveyed had nine to 12 litter size at birth and seven to nine.
litter size at weaning. Table 4.1.6 details the litter traits. |
4.1.7 Feeding Strategieef .
Sw1ll feeding was found to be the ma_]or feedlng system (74 to 85 %)
followed by a combination with concentrate feed 1ngred1ents (15 to 26 %) and
none of the units practiced concentrate feedmg alone The pamculars of feedmg_ -

strategies are grven in Table 4.1 7. In. ﬁequency of feedmg the stock, twice a day

feedmg was found to be common. With regard to the commutmg d1stance for
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carrying feed materials, it was found that the distance ranged between six and ten
km from the farm premises and three wheelers were the mode of transportatron.
However in coastal regions, two wheeiers were found to be the chief mode of

feed transportation.
4.2 HOUSING OF PIGS

Housing pattern adopted by pig farmers are giVen in Table 4.2. Animals
were kept under permanent type of houses; (72 to 79 %) on concrete ﬂoor (53 to

68 %) and thatch roof (72 to 81 %).

43 DISPOSAL OF ANIMALS

 Preferential d1sposal of the stock was followed based on- 11ve werght @7
to 65 %) Carcass welght was the second preferent1al mode of d1sposal (9 to 40%)

The partrculars of dlsposal of ammals are given in Table 4.3.
4.4 TYPES OF-LABOUR

.Types of labour lut.iliz‘ed are. presented in Tahle 4.4. The vfamily l'abonr
ranged between 53 and 73 % and hlrmg of labours was not a preferred method in

any of the system
45 HEALTH MANAGEMENT PRACTICES

The health management practrces of p1g farmers in different agrocl1mat1c o

zones are presented in Table 45. It is notrced that dlgestlve drsorder is ‘the | major |

problem in plgs and prglet mortalrty is mainly due to ‘Mastitis, Metrltls and. - |

‘ Agalact1a (MMA), Scour Crushmg and Deﬁc1ency 60 to 80 % of the farmers '

were seekmg vetermary help for treatment of these ammals
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4.6 TRAINING REQUIREMENTS

The training requirements of pig farmers are pre_sented in Table 4.6. Prime
concern was on breeding management rather than on health, feeding and meat

processing.
4.7 CONSTRAINTS

The constraints in p1g production systems are presented in Table 4.7. The'
prime constraint in pig rearing was financial problem (56 to 68 %), followed by
availability of stock (18 to 29 %) and social risk factor (14 to 17 %).

4.8 SCIENTIFIC MANAGEMENT PRACTICES

The scientific management practlces adopted are presented in Table 48.
The farmers have adopted scientific management practices in all agroclrmatrc ‘
zones but the awareness is laclcmg in vaccination (5.3 t0 24 %) and control of
ectoparasites (11.8 to 32 %). Interes_tin'gly majorit_y‘of the farmers haye ‘ adopted
integrated farming in all the agroclimatic zones. 'Integrated farrning (69 6 to '
89.5%), brogas production (71.1 to 85. 3 %), expansron of farm (56.3 to 76. 5 %)-
and management through cooperat1ve socret1es assrstance 412t 76 %) were the "

managemental concern of the surveyed groups.
4.9 EVALUATION OF INT'EGRATED PIG FARMING
4.9.1 Mean Body Weight of Large White Yo_rksh‘i_r_’e Pigs

‘The mean body welghts (kg) of Large Wh1te Yorkshire plgs under :
integrated farming system -are’ presented in Table 4 9.1 and 1ts graph1cal '
rcpresentatlon is given in Fig. 5. It 1s observed that there 1s no s1gmﬁcant
drfference between treatments from three months to e1ght months of rearmg :
Hence it is concluded that mtegratron of p1gs with. vegetable/crops and plgs w1th
vegetable/craps, fish and broiler chicken are equally effective in promotmg the',;

growth of pigs compared to pigs without mtegra_t10n.
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4.9.2 Average Monthly Gain of Large White Yorkshire Pigs

The average monthly weight gains (kg) of Large White Yorkshire pigs are
shown in Table 4.9.2 and its graphical representation is given in Fig. 6. There
were no significant differences in average monthly gain between treatments in

two study areas.
4.9.3 Average Daily Weight Gain of La‘rge White Yorkshire Pigs

The average daily weight ‘gain (gm) of Large White York.shire'pig's' are
shown in Table 4.9.3. The average daily gain of pigs alone did 'nc_t ‘_differ»
significantly over integration with vegetable/crops and vegetable/crops,' fish an‘d_
broiler chicken. However, at eight months of 4ge, the average daily weight gain :
in pig with fish, broiler chicken and vegetable/crops integration was numerically

higher than integration of pigs with fveg_etable'/crops and pigs without ihtegration.
4.9.4 Average Daily Feed Intake of Large White 'Yerkshire Pigs

The average daily feed mtake (kg). of Large White Yorkshlre plgs is
presented in Table 4.9.4. Integratlon had no 51gmﬁcant effect on dally feed mtake

of pigs compare to pigs without integration.
4.9.5 Feed Conversion Efficiency

The feed conversion efficiency on dry matter basis tlnder " different

treatment between two Parichayath is presented in Table 4.9.5 and its ‘graphical -'

representation is given in:Fig. 7.- ‘It is seen that they were not statlstlcally'- '

‘ s1gmﬁcant and inferred that mtegratlon had no s1gmﬁcant effect on feed

conversion efficiency compared 10 pigs w1thout mtegratlon
'4.10 LINEAR BODY MEASUREMENTS

The linear body measurements viz., body length, chest girth and height

(ct_n) were recorded at monthly intervals from three to .eight mo'nths. of rear'_ihg,
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are presented in Table 4.10.1, 4.10.2 and 4.10.3 fespectively.vlntegration had no

significant effect on linear body measurements of pigs in different treatments.
4.11 PROXIMATE COMPOSITION OF FEED SAMPLES

The proximate composition of feed samplés (DM basis) are presentéd in
Table 4.11 and its graphical representatioh is given -in Fig. 8; The samples
consisted of chicken offal, hotel waste and vegetable waste. Chicken waste had
higher crude protein (25.26 + 2.84) than hotel waste (9.60 + 0.91) and vegetable
waste (9.76 + 1.02). The pooled sample had a crude protéin value of 14.80 +1.42

per cent.
4.12 CARCASS TRAITS - -
4.12.1 Carcass Characteristi‘cs.of Pigs

Carcass characteristics. viz., slaughtef weight (kg), carcass lehgth ,_(cm)-_,‘ o
back fat thickness (mm), loin éye_afea (cm?), hot carc;aés weight (kg), .dressing,
percentage, deboned meat ‘(perce.:ntage), mcat' bone re_itio were received from
different treatments groups and are ﬁfes“ented in Table 4.12.1. It was observed
that there was no significant difference between tf_'eéhnénts in the carcass traits

studied.
4.12.2 Weight of Offals

The weight of offals (% body wt) under d'ifferenit-treatrnents_are shown in »
Table 4.12.2. The weight of offals viz., kidney,v 's‘plée;n, lungs, stomach and )

intestine and liver and bone did not differ sign.iﬂcan‘tlyv'b_etWeen treatments. .-
4.13 AVERAGE YIELD OF CROP/ VEGETABLES
The average yield Qf' ér_op/ végetébles (kg/ 10m2 ) in different treatment are

presented in Table 4.13. The -average yield of ‘crop and vegetables viz., -
Amaranthus, Brinjal, Bindi and Chilli were not statistically significant.
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4.14 BIOMASS PRODUCTION OF CROP/ VEGETABLES

The biomass production of crop/ vegetables (kg/l 0m?) recorded under
integrated farming are presented in Table 4.14. The biomass production of
Banana, Amaranthus, Brinjal, Bindi and Chilli on wet and dry basis were -

analysed statistically and found that there is no differehce between treatments.
4.15 FISH PRODUCTION
4.15.1 Yield of Fish

The yield of fish (kg/30m®) under integrated farming is presénted in Table -
4.15.1. It showed that there was no significant difference in total yield- and |
average yield of fish between treatments. However, within treatment the total and |
average yields differed statistically. | v o

4.15.2 Mean Body Weight of Fish at 12 Weeks Interval

The mean body weights (kg) of fish at 12 wééks interval are presented in.
Table 4.15.2. There was no significant difference between treatments for both the
varieties of fish. However, - the body weight of both the varieties  were

significantly different within different age groups.
' 4.16 MEAN BODY WE_IGHT OF BROILER CHICKEN

The mean body weights (kg) of _brdiler- “chicken maintained under )

integrated farming are presented in Table 4.16. The totalr'vyields of b'roilé_r (kg) per :

 batch were 826.5 + 13.42 and 794.64 + 16.26, average body weight were 174+
0.09 and 1.68 + 0.06 and hvab111ty (%) were 95 and 94 6 in Kazparambu and L

Kuzhoor panchayat respectlvely but they were not dlﬂ'ermg 51gmﬁcantly in y1e1d T

per batch and thelr average body welght
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4.17 ECONOMICS OF INTEGRATED PIG FARMING
4.17.1. Average Total Incomne from Different Integrated Units

The average total income (Rs) from different integrated units are shown in
Table 4.17.1 1t was observed that integration of pigs with two crops of eightv
numbers, banana in five cents, vegetables in five cents, fish reared in 30 m’ and
broiler in three batches of 500 numbers had total income of Rs. 10527 +440.81,
6138 +227.49, 1772 + 61.77, 6582 + 89.64 and 8241 + 396.69 respectively."

4.17.2 Economics of Production from Different Models of Integrafed Pig -

Farming

®

- The economics of production from different models of integrated pig
- farmin"g.are presented in 4.17.2 and their analysis of variance are preseﬁted in
Table 4.17.3. The graphical representation for the same is presented in Fi.g.- 1'6'.'.‘ |
| The data ehows that there is a significantly higher total ineome between differe‘nt'
| integrated systems compared to pigs without integr’aﬁ_dn. The total income florr
pigs without integration' pigs with banana crop; pigs with vegetables; pigs with
banana, fish and chicken and pigs with vegetables, fish and broiler chlcken are
Rs. 10527 38 + 440.81, 16715.88 + 432. 46, 12306 38 + 432.34, 31476 87 T+
- 751 60 and 27129.88 + 640.99 respectlvely ' ’

4.17. 3 Economlc Feasnblllty for leferent Models of Integrated Plg s

Farmmg Systems
" ,'The economic feasibility for different models of integrated pig farming
_sySt‘ems using double log regression equation is shown in Table 4.17.4. It was"

vobserved that combination of pxg with banana crop had relatlvely higher return_'

than pig without mtegratxon pig with vegetable; pig thh banana crop; ﬁsh and -

broﬂer chlcken and pig with vegetables fish and broiler chicken.
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Table 4.1.1 Socio economic status of pig farmers in different agroclimatic zones of

Kerala
Age Years South | Central North Highrange [ Coastal
<30 20 14 12 16 | 6
31-50 39 56 62 58 | 78
_ >50 4] 30 26 26 . 16
Religion '
Christian 67 | 12 82 71 78
Hindu 33 28 18 29 22
. Muslim 0 0 0 0 0
Average monthly income (Rs) .
.1 <2000 20 18 9 24 - 22
2001-4000 35 32 29 26 25
-1 4001-6000 37 42 53 40 | 4
- >6000 8 8 . 9 10 9
Land holding (Cents) »
<20 12 12 18 10 |- 19
- 121-50 11 18 26 11 -t 28
1 51-100 28 26 30 24 | 16
>100 49 44 26 55 | 37

values in percentage

Tab'le:4.l.'2‘ Type of agriculture and animal husbandry activities

Type of Agriculture South Central | North Highrange | Coastal

| Coconut , 80.4 76 85.3 73.68 | 813
Banana 82.6 88 - . 76.5 3421 | 875

| Vegetables : 60.9 68 735 84.21 75.0

| Arecanut ' 45.7 58 . 529 5789 | 375
Rubber _ 26.1 32 235 1842 |- 0.0
Rice . 8.7 22 17.6 7.89 | 563

| Cashew - ‘ "15.2 6 | 353 15.79 0.0
Type of Animals : ’ e
Cattle 73.9 76 © 52,9 . 3421 344
Buffalo - 1 65 12 - 5.88 1053 | 156
Goat 435 8 17.6 21.05 28.1.
Poultry .. 196 .| 24 11.8 23.68 6.25
{Fish -~ - ! 19.6: 28 14.7 10.53 43.8

multiple rés_pOnse. not to total; values in percentage
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: Table 4.1.3 Rationale for pig farming

Reason for Pig

South | Central | North Highrange | €oastal
farmin _ .

‘| Main source of income 9 8 6 5 6
For extra income 45 50 56 48 54
To utilize waste 7 6 9 8 -9
For employment 39 36 29 39 31
Rearing experience Years '

<4 11 12 12 5 9
4-§ 21 22 26 24 25
9-12 - 48 48 62 47 50
‘ >12 20 18 0 24 16
values in percentage
Table 4.1.4 Details of type, source and strength of herd ‘
| Pig type ‘South | Central | North Highrange | Coastal

.| Exotic cross 83 80 84 79 75
Desi cross 0 0 0 0 0
Both 17 20 16 21 25
Herd strength (no) ‘

<10 15 18 21 11 18
10-50 - - 41 38 20 42 - 35
>50 44 44 59 47 47

| Animal source ‘
Government 17 16 18 5 16

.| Private . - 24 26 32 26 - 28

| Both - 59 58 50 69 56

- values. in percentage :

~ Table 4.1.5 Need and type of farming

| Purpose of rearing | South | Central | North - | Highrange | Coastal -

.| Breeding only ' 0 |- 0 0 [ 0 | 0
Fattening. - 37 38 47 37 44
Both o - 63 62 53 63 56
Fattener system . - N L
All in - all out 37 140 53 34 141
Batch system 63 60 47 - 66 59

values in percentage




Table 4.1.6 Litter traits

- [Litter size at birth South | Central | North Highrange | Coastal
no :
L(_—)—_ <8 14 13 6 17 5
T"" 9-12 62 58 55 54 56
>12 24 29 39 29 39
Litter size at weaning (no) '
<6 31 35 50 37.5 38
791 48 46 44 37.5 46
[ - >9 21 19 6 25 16
values in percentage '
~Table 4.1.7 Feeding strategies
| Type of feeding South | Central | North | Highrange | Coastal
Concentrate alone ' 0 0 0 - 0 0
Swill alone - ' 78 80 85 74 84
Both . 22 20 15 26 16
Feeding frequency per day R ' L
{Once =~ 0 0 0 0 -0
Twice .~ 74 . 76 85 68 78
As-available , 26 24 15 32 - 22
Dlstance to the feed source ikm) : - o
: . <5} 15 18 21 11 22
6-101 - 50 50 - 67 50 ‘50
. >101 35 32 12 39 28
_ -Mode of feed transport L - ' -
' Two wheeler 22 18 29 18 72
_Three wheeler 154 50 71 53 28
| Four wheeler - 1 24 32 . 0 29 0

. values in percentage '




Fig. 2. Homestead Pig Farming

Fig. 3. Transportation of Swill Feed
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Table 4.2 Housing of pigs =~

‘values in percentage

Type of Housing South | Central | Norih | Highrange | Coastal |
Permanent 76 74 70 79 - 72
Temporary 24 26 30 21 28

| Type of floor

I Concrete -~ 67 62 53 68 56

| Stone pavement 25 26 32 24 32

| Mud - c 8 12 15 8 12
Type of roofing
Covered 61 56 50 60 50
Semi covered 30 32 35 37 - 34
Uncovered -9 12 15 3 16
Roofing material
Thatched 73 76 79 72 81
Tiled 5 5 5 0 ‘

.| Asbestos - -3 3 0 4 0
Tin sheet: 19 16 16 24 13
values in percentage '

_ Table 4.3 Disposal of animals
. Type - South Central North Highrange Coastal
As animal 8 12 17 5 15

| (number) ' . ,

On live 52 52 65 47 53

| weight » B o
Oncarcass | - 33 30 9 40 22
weight o R
Asmeat . | 7 6 9 8 10 -
values in percentage '

~ Table 4.4 Type of labour -

|Type . | South ' [ Central | North =~ | Highrange' | Coastal

| Family labourr - 73 - 68 53 73 56

|Hired- -~ | . 0 -0 0 0 0

“{Both- " 27 32 47 27 44
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Table 4.5- Health management practices

"Occurrence of disease | South | Cenirai | North rHigh range | Coastal
type -

| Digestive disorder 804 76 |. 61.8 63.2 65.6
Skin problem 39.1 32 23.5 15.2 15.9
Respiratory disease 19.6 12 17.6 17.4 13.6
Deficiency | 10.9 14 118 | 65 9.1
Sudden death , 87 | 16 8.8 8.7 13.6
Piglet mortality : '
MMA - B | 828 839 | 833 79.1 88.9

[Scour . | 759 | 714 77.8 70.8 83.3
Crushing - o | 65.5 64.5 66.7 58.3 66.7
Deficiency | 414 | 5438 50.0 37.5 50.0
Attendance of treatment by whom
Veterinarysurgeon - | 74 | 76 - | 82 74 . 84
Livestock inspector 17 | 16 12 18 -9
Experienced farmer 9 8 6 8 7

multiple response not to total; values in percentage

Table 4.6 Training requiremehts ’

Type . - | South ' Central" -Noi'th Highrange | Coastal

Breeding | . 61 | 60 _ | 56 58 | 53
|Feeding | -~ 9 8 | 9 8 .6
Health - 23 | 24 26 24 21
Meat = | 7 . | . 8 9 10 - 10
rocessing ' : B B

“values in percentage

Table 4.7 Constraints

[ Constraints | South Central [ North | Highrange | Coastal .
- | Financial | = 61 , 60 | 56 68 56
Social . 17 . |~ 16 15 14 |- 16
Availability 2 24 29 18 28
of stock 3 B '

- values in percentage
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Table 4.8 Scientific management practlces adapted and intended

: Adaptatlon of scientific practlces South Central North | Highrange | Coastal
Dewormmg ' . 69.6 74 64.7 63.3 56.3
Vaccination - 17.4 24 11.8 5.3 6.3
Iron injection . 63.0 62 52.9 63.1 50.0
Sanitation ) 53.2 56 76.5 31.6 53.1
Spraying ectgparasmclde 13.0 | 32 11.8 18.4 15.6

| Waste disposal . 261 | 54 79.4 68.4 43.8

| Integration -] 69.6 84 79.4 89.5 81.3
 Castration 1522 | 76 47.1 44.7 43.8
Interest in activities - : o .
Integrated farming 80.4 84 - | 824 | 842 87.5
Co-operative society | 56.5 76 41.2 44.7 50.0

‘| Meat plant - - 13.0 24 52.9 579 12.5
Biogas 761 30 85.3 71.1 81.3
Farrowing house 69.6 74 61.8 78.9 68.8
Expansion . 60.9 - 58 76.5 76.3 56.3

- multiple response not to total values in percentage




Fig. 9. Pig - Vegetable Integration
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Fig. 5 Mean Body Weights of LWY Pigs
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Fig. 6 Average Monthly Gain of LWY Pigs
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Fig. 7 Feed Conversion Efficiency of LWY Pigs
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Fig. 11. Pig - Banana Integration
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Fig. 13. Pig - Banana - Broiler - Fish Integration



Table 4.15.1 Yield of fish (Kg/36 m")

74

Total yield -

Panohayath ' Fish type Average yield Survival rate
C . . o (%)
Kaiparambu | Indian cat fish 13226+362° | 187+037°. | 92
Clarias batrachus - . .
Assamvazha | g, ch 593 | 1344008 | 88
- Pangasius pangasius . - ,
Kuzhoor | Indian cat fish ) a | aea | v
Clarias batrachus | 13074£277° | 192 i_0.06_: | 93
f;ssam vazha | 90054184 | 128+008° | 87
»angaszus pangaszus . : . . .

Figures having different superscript within column are Signiﬁcan_tly different (P<005)

Table 4.15.2 Mean body weights (kg) of fish at 12':-woeks interval

Panchayat Fish type , B , Body Welght -
- ' 12" week 24P week .| 367 week
| Indian cat fish 1 o nea 2 e a
Kaiparambu | Clarias barachus | 0.294 +0.08* 0.765 + 0-_‘_’6, | 1..342 £0.08
o f;ssam vazha G 18510.03° [0.484+007° | 0.82740.06°
: | Pangasius pangasius | U v R A
- Kuzhoor | Indian cat fish_ 0302£0.06° | 0.727 + 0.05,‘*- | 1‘.478 +0.09 |-
: Clarias batrachus e §
- ﬁssam vazha | 0200+004"' 10.520 £0. 06b 0. 931 4006
angasius pangasius

Flgures havmg different superscrlpt w1th1n column are 51gmﬁcant1y d1fferent (P<O 05)

V‘ Table 4 16 Mean body welght of broﬂers (kg)

Panchayath Total yleld/ batch Avera& body weight | leablllty (%) 1
Kaiparambu 852+1342 174 +0.09 o 95 o
~ Kuzhoor ~ 844+16.26 1.68+0.06 946




Fig. 15. Pig - Banana - Broiler - Fish Intcgration
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Table 4.17.1 Average fotai income from diffei‘ent integrated units

Component Unit size ~ Total income (Rs)
Pig TW‘;“’O"S of 10527+440.81
nos. T .
Crop (Banana) 5 cent 6188+227.49
Vegetable 5 cent 1772461.77 .
Fish 30 m’ 6582+89.64
Broiler 3 batches of 500 nos. 8241+396.69

Table '4.17.2 Economics of productlon from dlfferent models of mtegrated plg

farming
Model Total income Rs) |
Pig alone 110527.38+440.81°
Pig +Banana _ 16715.88432.46°
~ Pig+ Vegetable 123063843234 -
Pig + Banana + Fish + Chicken -  31476.87+751.60°
Pig+ Vegetable + Fish + Chicken | 27129.88i640;99 o

Flgures having dlfferent superscrlpt in upper caseina row are s1gmﬁcantly dlfferent

(P<0. 05)

Table 4.17.3 ANOVA for total income grouped over different combination - . -

-Souréc Degreeé of | Sumof Square's Mean sum"_of - ”F.val.u_e _
_ - _ freedom: . o _ - squares ‘ :
| Between 4 | 273265562960 | 68316390740 | 28628%
Within 35 | 83521206 38 | 2386320.18 .

* Slgmﬁcant at 5% level (P < 0 05) -




Sy &
R

Fig. 16 Economics of Integrated Pig Farming

(Rs.)

Total income

P PB PV PBFC PVFC

Farming system

P- Pig, B- Banana, V- Vegetable, F-Fish & C- Chicken
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Table 4.17.4 Economic feasibility for different models of integrated pig farming

Model , | Double log Regression , R
' Equation S

Pig alone InI1=2617+ 0.01 In(R) - 0.564

Pig + Banana In T1= 8617 + 0.24 In(R) 0831

Pig + Vegetable InTI1=2317+0.13In(R) 0.423

Pig + Banana + Fish + Chicken | InTI= 1813 +0.006 In(R) 0217

Pig + Vegetable + Fish + InII=910+0.08 In(R) 10378
Chicken - T ,

II=£(R) S
Where IT = Profit; R = Revenue
Critical Value =2.18




Discussion
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5. DISCUSSION
5.1 EXISTING PIG FARMING SYSTEMS IN KERALA
5.1.1 Socio Economic Status of Pig Farmers in Different Zones

The socio economic status of pig farmers in different agroclimatic Zones o
of Kerala (Table 4.1.1) revealed that the farmers belonging to the age group of 3] )
to 50 years readily tookiup pig farming. Farmers below the age of 30 yeérs tarely
engaged in pig rearing in all the regions studied and this might be due to lack of
interest among youngste,ts due to the prevailing socio-cultural attitude. and high_

literacy rate of the state. This is in agreement with report of Harikumar (2001). '

Among religious sects studied, Christians took up pig rearing in all the -
zones surveyed followed by Hindus while none of the Muslims took up pig

farming. This observation is akin to Duru et al. (1999) and Harikumar (2001)‘. i

The farmers with average monthly income e between Rs.4001 to 6000 were |
more involved in pig farming, and the percentage ranged from 37 in South zone
to 53 in North zone. With respect to land holdmg, farmers havmg land area of
above 100 cents were relatively more involved with pig farming. In this group of
farmers, the percentage was _‘hlghest (55%) in ngh range zone and lowest _(2_6%) '
in North zone. "This finding is iu clo'se'agreement with' Pandey and Ramkumar .
(1999). The result also revealed that education and famﬂy income of plg owners'

had positive effect in nnblbmg 1mproved plg reanng practlces
5.1.2 Type of Agriculture and Aninial Husbandry A_ctivities

F_amiers engaged in pig fanuing (Table 4.1.2) were largely ‘i'_n\iolved‘i‘n

Coconut, ‘Banana, Vegetables -and ArecanutcultiVation. The waste from :ther o

piggery unit was utilised as manure. Majority of the farmers maintaiued:’cattle

besides pigs except in coastal regions where fish farming was the main _subsidﬂia'rxy



80

animal husbandry activity. In the coastal zones the wastes and washing from the

piggery units were very well utilized for fish production.
5.1.3 Rationale behind Rearing of Pigs

Rationale of rearing of pigs (Table 4.1.3) revealed that it was a source of |
additional income to the farmers. Survey at north zone showed that ‘the pig
rearing is source of security on crop failure and complement to their earnings.

This finding is in agreement with the reports of Taneja (1998).

Among all the experrenced groups, the percentage of farmers hav1ng the
experience of nine to 12 years was more in all the zones with a mlmmum of 47%,
in High range zone to a maximum of 62% in North zone which shows that the.
awareness in pig rearing started oniy during the last decade and ishows positive

trend.

5.1.4 Details of Type, Source and Strength of Herd

Exotic crosses were chieﬂy preferred to the 'D.esi crosses due .to_:ﬂleir
advantage in feed conversion, be’tter-grOWth and carcass characteristics They are
economically viable compared to the Desi pigs. This is in- accordance with the
Qumquenmal report on leestock Census (1997) Plgs were obtamed equally '
from both the government and private farms which shows that the prlvate sector'
has better breeding stocks catermg the needs of the pig farmers A hlgh
percentage of pig Iarmers had a herd strength of more than 50 ammals followed
by 10 to 50 animals indicating that the herd size of more than 50 is found to be
economrcally vrab]e (Table 4.1. 4)

: 5.1.5 Needs and Type of Farming : ‘7

Farmers maintained the stock for fattening and -breeding and none'.,.were
~ involved in'breeding alone (Table 4.1.5) showing that both fattening and'bre'eding‘
is essential for a sustainable p1g farmmg The batch - system of reanng ‘was

favoured over the all-m-all-out system. for fattemng of the stock whrch ‘
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contributes regular income to the pig farmer and also favours effective,

- continuous utilization of the swill.
5.1.6 Litter Traits

Among the pig farming systems surveyed, the litter size at birth and litter
size at weaning ranged from nine to 12 and seven to nine respectively (Table
4.1.6). This shows that the litter trait performances are optimum, which may be
due to the availability of better breeding stock and efficient management
practices. This was endorsed by the results of Rajiv ahd Pandey (1998) who also
reported an average litter size of 6.5 to 7.0 in smalland 661085 in-_mediurh and

in large farms.
5.1.7 Feeding Strategies

In pig farming, the feed cost constitutes nearly 80% of the produ}ction cost
when raised on concentrate alone. Since the pigs are efficient converters of edible |
protein the importance of Swill in pig feeding is chiefly recognised by the

farmers as a low cost feedstuff in pig -rearlng. The study revealed that swill
feeding is found to be the majof feeding method (74 to 85 %) followed by a’
_combination with concentrate feed ingredients (15 to 26 ‘%) and none were found
to practice concentrate feeding alone. This finding is in accordaﬁee 'with the
* results obtained by Thomas and Xavier (1980), Ravindran et al. (1995, Sharma
et al. (1997) and Harikumar (2001) Vlswanathan et al. (2001) also reported that
the pigs could be raised w1th swill alone and the economy and. product1v1ty of '
backyard plg production system based on hostel/hotel/domestic waste is sulted

_' for,ordmary simall-scale farmers. This holds true in the present study also.

‘The pigs were fed tw1ce dally The avallablllty of waste and the lelsure
tlme of the famnly labour play a ma_]or role in the frequency of feedmg Since
most of the farms are located: m perx-urban areas, the distance of can'ymg feed -
' matenals from the chief sources of feed materlals viz: Restaurants Vegetable/ﬁsh

*market, hostel and slaughter house was ranging between 6 and 10 km and three -
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wheelers were the major mode of transportation, which was fourid, to be
convenient, cheap and economical. However in coastal regions, two wheelers
were found to be the chief mode of feed transportation because of the
~ affordability of the two wheeler, short distance between the source of feed and

the lesser quantity of waste available, which reduces the total investment.
5.2 HOUSING OF PIGS

_ “The study on the housing pattern of the pigs under different zones showed
- that the farmers generally raise the pigs under permanent type of houses (72 to
79% .) with concrete floor ( 53 to 68 % ) and thatched roof ( 72 to 81 % ) that
-were fully covered ( 50 to 61% ). Since the pig ’farmers of Kerala took up this
farming as a permanent additional source of income they readily invest on
housing the pigs, which resulted in higher permanent type of hotlsirrg- in the
surveyed area. The rooting behavior of the pigs might have forced the farmers to
built concrete floors. The easy availability of coconut leaves, and its cheaper cost
may ‘be the reason for thatched roof. To protect the animals from adversrtles of .

- the envrronment the houses were fully covered.
- 5.3 DISPOSAL OF ANIMALS

'.The study revealed that the stock was disposed "mainly based on the live.

»- Weight basis (47 to 65 %) because of the less labour ihvolvement-when compared
to the sale by other means. The disposal as hot carcass weight formed the se_cohd

preferential mode of disposal (9 to 40 %). The unaveilability of skilled labour for

| sletlght'er of the pigs is the rrrajor reason ‘for. the sale of pigs on live'werght basis
even though the sale as hot carcass is comparatively profitable. The above results

_are in agreement with the study of Hankumar (2001) |

- 54 TYPES _OF LABOUR_

,.The' study on the type of labour in the surveyed erea revealed that family.

- labour,is (53% to 73 %) utilised in pig rearing. In order _to reduce the expenditure
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on hirihg labour, effective utilisation of the free time, to get an additional income,
to make the farming easy and profitable, the family members are readily involved
in pig rearing. Those farmers who cannot afford the family labour; regularly
dépend on the hired labourers there by both family and hired labourers are
involved in pig rearing (27% to 47%). None of the farmers reared pigs maiﬁly on
hired labourers. The above findings are in close agreement with Harikumar
(2001) who'reportved that engaging family members in farming activities reduces

.the labour cost and suitable for rural sector.
5.5 HEALTH MANAGEMENT PRACTICES

"I'he health management practices of pig farmers in different agroclimatic
zones -(Tabl’e-4.5) revealed that digestive disorder is the major problem in pigs
, and'pi'gletr mortalityiwas mainly due to ‘Mastitis Metritis Agalactia’ (MMA) of
-the dam, Scour, Crushing and Deficiency. The fihdings of the study were '_j‘in_
agreement with the reports of Srinongkote ef al. (1992),. Wagner and Pol]y,( 1997)
and Duru et al. (1999). The digestive disorders nﬁght be due to the‘.podr qﬁality
of the swill at the time of feeding. The skin and réé_piratory problem. ¢ncountéred
in this st'uld-y.may be due to unhygienic practices. In addition, the deficiency ’
| 'diseases may be due to the unbalanced nutrients of the swill feed. 60 to»80' pqr. }
cent of the farmers were seeking veterinary hélp for treatment and this réﬂects the
literécy and awareness of the farmers with réspect to health ménagérhenf_

- practices.
5.6 TRAINING REQUIREMENTS |

: ‘The training requirements of pig farmers V(Tab_l‘e 4.6) showed that the
prime requiréinent of tr'aihing in pig rearing was on '.bre'eding managémént rather
than on health, feeding and meat processing. Agwu (1999) also ‘ihdic.atedv that
poor know-how- on breeding and management wé_s one. of the major probl’.é'm's.

associated wiih pig production. The demand for quality piglets, its impact on the '
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production performance and the profit through sale of piglet as a breeding stock |

forces the pig farmers of Kerala to get trained on breeding management.

5.7 CONSTRAINTS

The study on the constraints in pig production systems showed that the
financial problem is the major constraint (56 to :68 %) followed by the
unavailability of stock (18 to 29 %) and soci_al’risk factor (14 to 17 %). 'l‘his'is in
accordance with the findings of Harikumar (2001) who reported that the
constraints of the pig farmers were financial, social and meagre availability of
piglets. Duru et al. (1999) also reported that lack of capital investment was one
among the major constraints in pig production. Since most of the pig farmers are
marginal farmers they cannot afford higher capital investment. The need for
pucca construction of pig housmg, warrants out31de ﬁnanc1al support The
unavailablllty of stock and social factor were less 1mportant constraints in Kerala,
probably due to adequate supply of quahty piglets from private/ organised sectors

and high proportion of pork consumers respectively
5.8 SCIENTIFIC MANAGEMENT PRAC’I-'ICES

The study on sc1ent1ﬁc management practlces adapted by the p1g farmers
showed that the awareness (Table 4.8) is lackmg in vaccmatlon and control of
ectoparasites. But deworming,- iron injection, san1tat1on, waste disposal and_ :

castration were scrent1ﬁcally followed in hlgher proportion among the

respondents. This was in close agreement ‘with the results of Harlkumar (2001) o

The results of this study reflect that the sc1ent1ﬁc pract1ces viz. dewormmg, iron
vin_]ectlon, ‘sanitation, was_te disposal and castration are rece1v1ng more attention
 than the preventive measures viz., IVaccination and spraying ectoparasiticide. This
might be due to the awareness of the p1g farmers on the nnportance of hyglene on
€conomic production. Moreover the pigs are mamly reared as fatteners and are.
disposed nearly at eight to ten months of age- the farmers are less concemed on

the preventive measures.
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Apart from the pig farming, farmers showed: interest in allied activities
like integrated farming, biogas productlon expansmn of farm and management
through cooperatlve societies and the1r a551stance As early as 1977 FAO
recommended that integration of livestock and ﬁs_h ralsmg with crop production ",
should be revitalised and reoriented to meet the changing needs of small fatmers
in Asia. Santhakumar (2000) reported that integrated farming in India was proved
to be efﬁcient.by adopting sifnp]_e and easy technology involving meagre input.
The main purpose of integrated farming approach was to enhance the inCome and

to recycle the resources for pig production.
5.9 EVALUATION OF INTEGRATED PIG FARMING
5.9.1 Mean Body Weight of Large White YorkShire‘Pigs

The mean body weights of Large White Yorkshire pigs u_nder‘int_e_g.rated
farming system (Table 4.9.1) showed that. there is no significant difference |
betyveen'treatrnents from three months to eight months of rearing. :’l-fhe mean body
weight of Large White Yorkshire pigs at eight month_s of age rang_ed from 7_0.85'

to 7383 kg. ThlS is in agreement with the reSults obtained by Harikumar (2001_)

‘and- Anil (2005). In contrast' to this Pr'abhakar_-(1‘99"ft) and Singh et al. (1997) ‘.
r_eported. hi‘gher body weight at this age. A higher body weight o:f 90.17i0.99 kg

at eight months of age was also repoxted by Singh et al. (1998) The difference in

the body welght mlght be due to the type and quahty of the unconventlonal feed-

used in the rearmg and the breed d1fference

It can be concluded. that rearlng of plgs with out mtegratlon is equally_
effective in promotmg the growth of the plgs when compared to the mtegratlon o
with other combinations since the feedmg of. sw1ll alone is sufﬁ01ent for better :
growth The by-products obtamed from other components can only increase the

, economy rather than mcreaSmg the body welght
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5.9.2 Average Montily Weight Gain of Large White_ Yorkshire Pigs

The results on average monthly weight gains (Table 4.9.2) revealed that
there were no significant differences between treatments in both the Panchayaths.
The positive weight gain was observed in all the treatment groups in both the
Panchayats from fourth month to the end of the study. The average werght gain
from fourth month of age (8.75 to.l 1.03 kg) was increasing with advance in age
reaching a peak at sixth month (12.24 to 14.14 kg) followed by a d_ecline towards
the end (9.15 to 10.87). This trend in monthly weight gain was similar to all the
treatment groups in both the Panchayats. The results were similar to the fmdlngs
of Harikumar (2001) and Anil (2005). |

5.9.3 Average Daily Weight Gain of Large White Yo_rkshire Prgs- B

The average daily weight -gain. in gm " (Table 4.9.3) 'did not differ
srgmﬁcantly between treatments m both the Panchayaths The pigs from different
treatment groups in both the Panchayats showed: gam in body welght from fourth
month through eighth month The average da11y weight gain from fourth month
of age (288 to 357 gm) increased with advance in age reaching a peak at sixth v
month (413 to 468 gm) followed by a dechne towards the end (301 to 367). This
trend in da1ly weight gain was sunllar to all the treatment groups in both- the
: Panchayats Slmllarly Harlkumar (2001) and Anil (2005) recorded. average dally
- gain of 31 898+11.09 and of 341 +14. 24 gm respectlvely for LWY plgs 7

The average daily. gam obtamed for plgs fed on swﬂl was hlgher than the
values reported by Bhar et al (2000) (294 + 28. 68 g for wheat bran based diet, |
Yadav et al. (2001) (275 19 £ 10.22) for rice bran based diet and Ranjan (2003)
(248 42 g) for hotel waste based diet. The hlgh mean darly gain in the field may
be due to hrgh Cp percentage and the fat avallable in the swill especrally ﬁom
chicken offal However, at elght months of age the average darly welght gam in -
pig with ﬁsh broiler chlcken and vegetable/crops 1ntegrat10n was numencally 3

higher than integration of pigs w1th vegetable/crops and -plgS without integration.
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This may probably due to the feeding of left over from broiler unit and dead

chicken carcasses in Ts.
5.9.4 Average Daily Feed Intake of Large White Yorkshire Pigs

The average daily feed intake (kg) o.f Large White Yorkshire pigé-(Table
4.9.4) had no significant difference between treatrnent groups. The daily feed
intake in terms of fresh weight and dry matter had linear increase from -three _
months of age ( 1.00 to 1.30 and 0.31 to 0.38 respectively) to eight months of age_
(7.8 t0 8.1 and 2.04 t0 2.16 respectively).This_ increase trend in average daily feed
intake for fresh and dry matter was similar in all the treatments of both
Panchayath. Similar trend was also reported by earlier workers (H&rikumér, 2001
and Anil, 2005). Due to t_he‘higher ‘rrroist\lre content of the swill the pigs fed with
swill alone consumed higher quantity of feed when 'compared with the feeding of
concentrate alone. This might be due to the less dry matter content of the swill |

and in order to meet the dry matter re'(juirement it consumed more.
5.9.5 Feed Conversion Efficierlcy

* The pigs are better converters of swill into edible meat. The feed conversion _
efficiency on dry matter 'basis“ under different treatments in two. Pan'c‘hayaths

showed that mtegratron had no significant effect on feed conversion eﬁicrency

The feed conversion efﬁcrency was at its best at. fourth month of’ age. in all the o

three treatments (2.18 to 3.45). The efﬁc1ency of feed _conversmn. reduced as,the.
7 age.advan‘ced,'and at eight 'months_ of age the value ranged between 5.’92 an‘d'6..81' |
with an overall average of 4.11 to 4.53 Srirlivas and Sagar (1991) reported -
similar trend in feed conversion efﬁcrency (4 2). However the present fmdlngsv‘
are contradlctory to the reports of Rav1 and Reddy (1997} who observed an
-efﬁcrency of 5.49. The optlmum feed conversron efficiency in this study may |
probably be due to the composrtlon of swill which consisted of cooked chicken
offal and restaurant waste and had hlgher crude protem ether extract and. NFE |

_content
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5.10 LINEAR BODY MEASUREMENTS

The study on linear body'measuremehts viz., body length, chest girth and
height (cm) of pigs revealed that the integration had no significant effect. The
linear body measurements of pigs showed an increasing trend as tbe age
advances. The body length of Large White Yorkshire pigs at three months of age .‘
ranged between 39.23 and 41.53 and at eight months of age ranged betWeen
74.63 and 76.13. The chest girth of pigs at three months of age ranged between
54.48 and 55.55 and at eight mornthsof age ranged between 92.63 and 93.35. The
height at witbers at three months of age ranged between 36.54 and 37.75 ah"d at
eight months of age ranged between 57.55.and 58.77. The present ﬁndiugs are in
accordance with the reports.of Sinha et al. (1993), Sinthiya (1998), and'rAnil
(2005) who observed a correlation .between body weight and body rneasurerhents;
The linear body measurements were very important for predicting the body "
weight in pigs (Singh ef al, 2001). . v

5.11 PROXIMATE COMPOSITION OF FEED SAMPLES

The proximate composition of different feed 'samples (DM -basis) vzz,
chicken offal, hotel wasfe 'vegetable waste and poo'led samples were analysed
The M01sture content of vegetable waste was found to be the hrghest (88 20)
followed by hotel waste (76. 80), chicken offal (7 1 40) and poo]ed samples
(76.82). The crude protein content of chicken offal was the hlghest_ _(25.26).
Vegetable waste had a slightly .hig.her‘CP of 9:76 than hotel waste (960) The'
pooled sample had ‘a CP of 14.80. Fanime and: Tewe (1996) reporfed lower .
moisture for chicken waste than the present study but the crude protein’ per cent -,
was 60, which was almost. thrice of the observatlon in this study. Harlkumar

(2001) observed sumlar morsture ‘percentage for chlcken offal (70.79) but the
crude protem per cent was hlgher (35.63) when compared to this study (25 26) --
Ranjan (2003) observed 35 per cent dry matter and 263 per cent crude protem in
the hotel waste whereas Hankumar (2001) observed a crude protem per. cent of

10.25 for hotel waste which is in agreement with the present study. Low VCP per
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cent of hotel waste may be due to presence of cooked rice as the major ingredient

of hotel waste in this study. Rivas et al. (1996) also reported a high CP of 22.4

per cent for dehydrated edible restaurant waste.

The crude fibre content in this study wés 7.02 for chicken offal and 6.40, -
9.13 and 6.33 for hotel wa'ste, vegetable waste and pooled samples rcépecti\'}ely. |
The values are in agreement with observations of (Farimo and Tewé,,‘ 1996;‘
Harikumar, 2001, Ranjan, 2003 and Anil, 2005). However Rivas et al. (1996)_ has ‘

reported a much lower per cent (2.3) crude fibre for dehydrated restaurant waste.

The ether extract value for the present study was highest for chicken offal
38.7 followed by hotel waste (20.21), vegetal?le ‘waste (19.50) and 18.65 for
pooled sample. Harikumar (2001) has repdrtéd EE of 30.9 per cent for chickeri
offal and 18.34 per cent in hotel waste. But Farimo and Tewe (1996) recorded a
very low 8.46 per cent of EE for chicken offal and Rénjan (2003) 7.63 per cent of
EE for hotel waste. Chicken offals in the present study included the alifriéntary )
tract and the subcutaneous fat of the skin and this might be the reason f.or‘ a higher :

ether extract.

NFE for all the feedstuffs were more than 50 per cent except for chlcken_ _
offal 22.70. Acid msoluble ash was highest 2.10 for the chicken offal and lowest"
for hotel waste 0.43.These values were with in the normal limits given by varlous.
authors (Michael et al., 1973; Cunha,1977 Glorldoss and Das 1983; Rav1 and '
Reddy, 1997 and Chmnamam 2003)

Even though the proxiniate the compbsitibn' of the different’ f_eed o
components varies, the pigs are finally fed with the cpmbination of fdi_ffe_rcnt.
sources of feed, which provides the required nutrients and hence the swill feed is -

sufficient for better growth of the pigs.
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5.12 CARCASS TRAITS
5.12.1 Carcass Characteristics of Pigs

The study on carcass characteristics viz., slaughter weight (kg), carcass
length (cm), back fat thickness (mm), loin eye area (cm?), hot carcass Weigbt, ‘
(kg), dressing percentage, deboned meat (percentage), meat bone ratio of pigs
showed that there was no significant difference between treatments in all the
carcass traits studied. This in accordance with findings of Anil (2005) who
reported that carcass characteristics did not vary significantly between treatment
with respect to the carcass length, loin eye area, hot deboned meat and meat bone
ratio. Swill fed animals had a significantly higher back fat thickness (36.0) than )
the concentrate (24.7) fed animals (Anil, 2005). Sitnilar findings are also reported
by Jha et al. (1999), Harikumar (2001) and Chinnamani (2003). '

5.12.2 Weight of Offals

The weight of offals (% body wt) did not differ significantly between
treatments (Table 4.12.2) and might be due to the fact that the breed of t_he-' pigs-
and the system of feeding is similar in-all the treatment groupé. These ‘r‘esl'llt_s‘_ '-
coincided with the findings of Harikumar (2001), who reported weight of kidney,
spleen, lungs, stomach and mtestme liver and bone did not vary con51derably'

: between treatments
>5.13' AVERAGE YIELD OF CROP/ VEGETABLES

The average yield of crop/ vegetables (kg/10 m2) t)iz., Amaranthue, ,Brinjal,.
Bindi and Chilli recorded were not statistically. -signiﬁca.nt (Table 4, 13) The' yield
of banana crop was between 23.58 and 25.36. The yields of vegetables like -
Amaranthus Brinjal, Bindi and Chilli were 18.73 to 21 53, 22.79 to 25 13 9 76
~to 1024 and 10.84 to 12.37 respectlvely The ylelds of banana crop and
vegetables were within the optlmum yield prescnbed in Package of Praetlces an_d_

Reeommendations of KAU- Crops (2002). The result showed that the pig manure
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is alone sufficient to get better yield of crop/vegetables- without any
supplementation. However, Suraj (2000) reported lower yield for all vegetables
on pigs centred integrated farming system compared to the present study The
difference in the yield may be attributed to the type of vegetable and the nature of

femhzer used.
5.14 BIOMASS YIELD OF CROFP/ VEGETABLES

The biomass production (kg/10 niz) of Banana crop and vegetables like -
Amaranthus, Brinjal, Bindi and Chilli on wet and dry basis were studied The wet
basrs bromass production of banana, Amaranthus, Brinjal, Bindi and Chrlh were
between 133.52 and136.52, 6.75 and7.42, 18.62 and 20.04, 17.66 and 19.22 &
12.64 and 14.04 respectively. On dry matter basi;, the biomass production‘ was

-16.64 and 17.21, 0.92 and 1.02, 3.08 and 3.31, 3.27 and 3.41 & 2.18 and 2.36
r_especﬁvely for banana, Amaranthus, Brinjal, Bindi and Chilli. Suraj‘(‘20(r)i) also_

‘reported similar trends in biomass production of vé'gétable crops in a stu'd'y on

pigs centred integrated farming system. However, the biomass pr-oducti()n of

Amaranthus was higher (41.05) than the production in present study . (6 i75 to
7.42). The difference in the production may be due to the type of vegetable and

the fertilizers used.

Sherlef (2005) stated that the integration of livestock into a farmmg systemi
ensures a regular supply of organic matter which facilitates effective recyc]mg of
biomass which in turn enhances soil fertility and yield and is therefore qonsrdered

~ avital component for organic farming.
~ 5.15 . FISH PRODUCTION
-5.15.1 Yield of Fish

The study on the yield of fish _(kg/30n'13)v _rxnder’ integrated farming
revealed that for. Indian catfish, the total yield, average yield and survival Tate

were 130.74 t0132.26, 1.87 to 1.92 and 92 to 93 respectively, whereas for Assam -
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vazha the values were 87.64 to 90.25, 1.28 to 1.34 and 87 to 88 respectively.
Based on the better survival rate observed in this study, it may be concluded that
these two varieties can be integrated with the pig farming and they can be raised

: ohly on wash water from pigsty without any supplementary feed.

‘ v-‘However, within treatment the total and average yields were significantly
different. In general, interms of the average yield and survivability the Indian cat
fish performed better than the Assam Vazha and it is recommended that Indi'an
cat fish is the most suitable fish variety to integrate with pig farming. This finding
s ‘supported by the results obtained by Sinha and Ramachandran (2002) and
Antony (2002) who recommended cat fish as a better variety for integrated

system.
5.15.2 Mean Body Weight of Fish at 12 Weeks Interval

‘ The mean body weights of fish at 12 weeks (Table 4.15.2) had no
_sigﬂiﬁeant difference between treatments for both the varieties. However, the
.' _body vvs-/eight’ of both the varieties were significantly different within different age
' .igroﬁp's'. The mean body weight of fish varieties showed linear increase from 12
to 36" week of age. Indian catfish performed better m terms of mean body we‘igvht.
than the Assam Vazha so that the Indian catﬁsh can be recommended for

profi table integrated pig farmmg
5.16 MEANBODY WEIGHT OF BROILER CHICKEN

The study on mean body weights (kg) of broiler chicken 'showed no
signiﬁca_n't difference between Panchayaths. However, the performance in ﬁenns'
~of total yield, average body weight and livability were 'numerically superier in
» Katparambu compared to Kuzhoor Panchayath which thlS may be due to: better

v‘ management practlces adopted by them..
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- 5.17 ECONOMICS OF INTEGRATED PIG FARMING
5.17.1 Average Total Income from Different Iniegrated Units

The average total income (Rs) from different integrated units showed that
integration of pigs with two crops of eight numbers, banana in five cents,
vegetables in five cents, fish reared in 30 m® and broiler in three batches of 500
numbers had total income of Rs. 10527, 6188, 1772, 6582 and 8241 respectively.
- The study on the different integrated systems revealed that the expendi_ture is
‘mainly on piggery and chicken units and all other units are raised only on the by .
' products of these tow units and hence the income raised through other units viz.

" banana/vegetables and fish are considered as additional sources of income.

5.17.2 Economics of Production from Different Models of Integrated Pig

Farming

‘ “The economics of piodnction from different models showed that .there is
_signiﬁcan'tly higher income between different integrated systems compared to.
pi_gs' without integration. The percentage increase in the income of the different
 integrated systems viz. pigs and banana crop; pigs and vegetables; pigs and
. banan‘a;v-ﬁsh. and chicken and pigs and vegetables, fish and broiler chicken were
Rs. 58.78, 16.90, 199. O'and 157.71 respectively. Among the different integfated ',
| pig farmmg the pigs with banana, fish and chicken and pigs with: vegetables fish

and broiler chicken gave relatively higher income.

5.17.3 Economic Feasibility for Differeht’ Models of Iategrated Pig Farming

Systems

. Considering the invesﬁnent_ and income obtained from differlent. integ.rated’
farming systems the economic feasibility of different models were studied And 1t
showed that the combination of p1g with banana had relat1vely higher profit than
~ pig . without integration; pig with vegetable pig with banana, fish and bro1ler
E "chlcken and: p1g with vegetables ﬁsh and broiler chicken.
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Even though a relatively higher income was obtained in two integrated‘
systems viz. pig with banana, fish and chicken and pig with vegetables, fish and
broiler chicken, they require higher input which cannot be easily born by the
marginal pig farmers. It is therefore concluded that the integration of pig with
banana is ecohomically viable since it gave higher return with limited input, and

hence recommended for the marginal farmers of Kerala.
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6. SUMMARY

The research work was conducted to study the influence of various
resources like land, agriculture, animal, man power etc in overall productivity of
the pig production systems in the rural sector and economic viability of integrated ‘
pig~crop/\regetable—ﬁsh farming system. This study encompasses two phases; the
first one was to study the. existing pig farm systems in different agrocllmatrc
zones of Kerala by survey. In second phase, the production performance and the
economic efficiency of different models of integrated pig farming and.the
feasibility of integrating pig farming with crop/vegetables. fish/ broiler chicken

farming in the field condition was assessed.

" In the first phase, by employing stratified random sampling, 200 samples'
from five different agroelirnatie zones viz., South, Central, North, High range and
Costal ___zones were select_ed. A well-designed questionnaire and personal
" interview supplemented 'tlre:survey. The socio-economic and educational. levels
- of pig farmers and management 'practices including feeding, housing, breeding,
marketmg were analysed The problems and constraints in pig productron were

also evaluated

In the second phase to evaluate the productivity of the mtegrated pig
farmmg models, twelve progressrve farmers of each from Kazparambu and ‘
Kuzhoor Panchayat Thrissur district of Kerala were supplied with elght Large
Wh1te Yorkshlre grower prgs which were reared under different combination as
 Pig farmmg alone as a control group (Tl) Pig rearing and Crop/vegetables
_ cultrvatron (T2) and Broiler ch1cken Prg and Fish farming along with
crop/vegetables cultlvatron (T3). The experrmental animals in all the three groups

were raised on swﬂl and feedlng the waste generated by the other components.
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~ The other components of integration were a) crop (banana)/ vegetables
(Amaranthus, Brinjal, Bindi and Chilli), b) fish (Indian catfish and Assam Vazha)
and c) Broiler chicken (Vencob). '

The parameters studie'd in pigs were monthly body weights, linear body
measurements like body length, chest girth and height at wither, average daily
weight'gain, average daily feed intake, feed conversion efficiency, proximate
analysis‘.‘of | feed sample. and carcass characteristics viz., slaughter weight,
dressing ’percentage, carcass. length, loin eye area, back fat thickness, meat bone
ratio and _Weight‘ of offals. The 'parameters studied in other components were
yield, biomass and suryiVal rate. ‘The economics and the feasibility of pig

production under different integratedfarming systems were analysed

The survey on socio-economic status of the pig farmers revealed that that
the majority of the farmers belonged to the age group of 31 to 50 years with
average m_onthly income betwee'n Rs.4001 to 6000 and among community status,
Christians followed by Hindus but no Muslim took up pig farming. Farmers
: engaged in plg 'farming were largely involved in coconut, banana, vegetables and
arecanut cultrvatron wrth _the sub51d1ary animal husbandry activity of cattle
. rearing and ﬁsh farming in ‘costal areas. The rationale behind rearing of pigs was

marnly found to be a source of addrtlonal income and majority of the pig farmers
“had nine to 12 years of experrence in pig rearing. Exotic crosses were chreﬂy‘
."prefer_red to the Desi crosses. Drove was obtained equally from both the
, govemment and private farms.. A 'high percentage of pig farmers had. herd
| strength of more than 50 ammals followed by 10 to 50 animals. Farmers
maintained the stock for both fattening and breedmg and none were 1nvolved in
breedmg alone A batch system of -rearing was favoured over the all-in-all-out
system for fattemng of the stock The surveyed farms had a litter size at birth of '

_ nine to 12 and litter size at weanmg of seven to nine.

Swrll feedmg was the major feedmg method, however, none practlced

- concentrate feedmg alone The common feeding frequency was twice daily. The
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distance between the farm premises and the source of swill ranged from six to 10

km and three wheelers were the chief mode of swill transportation.

The animals werekept commonly under permanent houses with concrete
floor and fully covered thatched roof. The most preferred disposal method was
based on live weight. The cbief manpower was from family labour and none
hired labours for this purpose. Digestive disorder and ‘Mastitis Metritis
Agalactia’ >WA) was the major prob'lem in adult pigs and Scour, Crushing and
Deficiency in piglets. The prime concern of farmers regarding training was on
breeding management rather than on health, feeding and meat processing. The
- main constramt in pig rearing was found to be financial. The farmers lacked
awareness on vaccmatlon and ‘control of ectoparasites. Interestingly majority of
_the fanners ‘have adopted mtegrated farming in all the agroclimatic zones. The
farmers showed the interest on biogas production, expansion of farm and

management through cooperative societies assistance.

The parameters like body weigbt,' average: rnonthly‘ and daily weight
gains, average daily feed intake,‘ feed conversion efficiency, linear body
measurernents and carcass traits of pigs on swill feed showed no significant
o differ_ence and all the .eornbinatio_ns of integration were equally effective with

~ respect to all the above parameters

: The proximate con‘lposition‘(')f swill materials like chicken waste, hotel
" waste and vegetable waste were 25 26, 9.60 and 9. 76 per cent respectively. The

) pooled sample had a crude protem value of 14.80 per cent.

~_The average yield"'-.a'nd Bioma_ss' production of -c_rop/vegetables,' and total
- yield and average body"Weight' of broiler in different treatments were not
statlstrcally mgmficant However, different. vanetles of fish within the treatments

showed 51gmﬁcant dlfference in their yield and mean body welght

It»Was- observed that integration of pigs with two crops of eight _numbers,

, _banana m five cents, vegetables in five eents; fish reared in 30 m’ and broiler in’
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three batches of 500 numbers had total income of Rs. 10527, 6188, 1772, 6582
and 8241 respectively. There was a significantly higher total income between
- different integrated systems compared to pigs without integratioﬁ. The total
income for pigs without integratiotl; pigs with banana crop; pigs with vegetables;
‘pigs with banana, fish-and chicken and pigs with vegetables, fish and broiler
chicken were Rs. 10527.38; 16715.88, 12306.38, 31476.87 and 27129.88

respectively.

The combination of pig with banana crop h_a‘id relatively higher return than
pig without integration; pig with Vegetable; pig with banana crop, fish and broiler
chicken and pig with vegetables, fish aild broiler chicken.
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ANNEXURE I

Questionnaire

1. Name

2. Age
3.Religion
4.Addresvs

5. Family details

SI.No. | Name of members | Age M/F Hi Educational | Occupation:

ualification

6. Average monthly family income (Please tick)’
Below Rs. 2000/-, 2001-4000, 4001-6000, above 6000

7. Land holding (please tick)
Above 100 cents/51 to 100 cents/21 to 50 cents/below 20 cents

8. Details of animals reared
A. Pigs (Please tlck) . : o
a. Breed - : Exotic breeds/indigenous /cross breeds

b. Herd strength . .- :Below 10/11 to 50/above 50
c. Sources of pigs- : Government /prlvate /both’

B. Details of other domestic animals
- C. Details of other Agricultural crops

9. Reasons for pig farm (please tick)
Main source of income/for extra income
To utilize organic wastes/for employment -

10 Feeding (p!eése tick)

a. Type of feeding " - concentrate/swill/both ,
b. Distance to feed source " Above 10 km/5 to 10km/ below 5 km
c. Feeding frequency perday Once/twice/others .

~ d. Transportation.of feed . K - Twofthree/four wheeler . -

- 11.Housing (please tick) = : .Pennanent/temporary 3
a. Type of floor ' ~ © concrete/stone pavement/mud/others :

b. Type of roof B .~ Thatched/tiled/asbestos/tin
sheet/others D N A




12.Purpose of rearing (please tick) Breeding/fattening/both
If breeding --litter performance of
birth & weaning.
If fattening-- batch /all in all out
system
13. Health probems(please tick) Common/Occasional/frequent
14.Common diseases (please rank) Digestive disorders/skin
problems/respiratory/deficiency/cthers
15. Mortality in piglets MMA/Scour/Crushing/Deficiency

16.Distance to veterinary aid centre (please tlck)
! Above 10 km/5 to 10km/below 5km

17. Marketing of pigs (please tick) ‘
Based on live weight/as meat/sale of
. piglets/carcass weight
18. Labour utilization (please tick) Family/hired labour/both
19. Experience in pig farming (please tick)
>12 years/8-12 years/4 8years/<
: : , 4years.
- 20. Training (please tick) . Attended/not attended
21.Training requirement (please tick) ’ :
' Selection of pigs/feeding/breeding
~ Diseases control/meat
processmg/others
22 .Adoption of scientific management practices (please rank)
Regular
Dewoxmmg/vaccmatlon/proper
cleaning/ proper waste disposal/iron
. "injection/Castration/integratiori '
23. Constraints in pig farming (please tick) -
Fman01al/5001al/avallablllty of
- piglets/marketing.
24 .Interest in developmental activ 1t1es (please rank)
: . Integrated farming/co-operative set
'up/ Meat processing/biogas -
mstallatlon/expansmn of ex1st1ng
: un1t/others :



EVALUATION AND IMPROVEMENT OF
INTEGRATED PIG FARMING SYSTEMS
IN KERALA

A. KANNAN

Abstract of the thesis submitted in partial fulfilment of the
requirement for the degree of

Doctor of Philosophy

Faculty of Veterinary and Animal Sciences
Kerala Agricultural University, Thrissur

2005

Department of Livestock Production Management
COLLEGE OF VETERINARY AND ANIMAL SCIENCES

MANNUTHY, THRISSUR-680651
KERALA, INDIA



ABSTRACT

The Evaluation of existing pig farming systems of Kerala and the
product1v1ty and economic viability of integrated pig-crop/vegetable-fish farmmg
system were studied. A total of 200 pig farmers from five different agroclimatic
Zones were se‘lected and surveyed using a questionnaire and personal interview.
The socio-economic and educational levels of pig farmers and the management
practices adapted were analysed. The problems and constraints in pig production

were also evaluated.

’Ihe pig farmers in Kerala belonged to the age group of 31 to 50 years

' w1th average monthly income between Rs.4001 to 6000. Christians followed by
Hindus but no Muslim took up pig farming. The other agricultural cultivations -

were coconut, banana, vegetable's and arecanut cultivation with the subsidiary

animal husbandry activity of cattle rearing and fish farming in costa‘i'areasj.’ The

rationale behind rearing of pigs was as a source of additional ‘income and

majority of the pig farmers had nine to 12 years of experience. Exotic crosses

were chiefly preferred to the Desi crosses. Drove was obtained equaily from both

the government and private farms. A high percentage of pig farmers h_adherd'

“strength- of more than 50 animals with a litter size at birth of nine to 12>and litter
size at weaning of seven to nine. Farmers maintained the stock for both fattening'

g and_ breeding and batch system of fattening was favoured. Swill feeding ‘was the
major 'feedirlg'method and the’ common feeding frequency was twice' dailS' The
-distance between the farm premlses and the source of swill ranged from 51x tolO." '
km and three wheelers were the chief mode of swill transportatlon The anlmals

' were kept commonly under permanent houses with concrete floor and' fully’
- covered thatched roof. The most preferred. d1sposal method was based on live

weight. The chief manpower was from farmly labour - Digestive dlsorder and

‘Mastltls Metritis Agalactia’ (MMA) were the major problem in adult plgs The o

breeding management was the prime concern regardmg training need and ﬁnance
was the maln constraint. The farmers were in lack of awareness for vaccmatlon N

and control of ectopara51tes The farmers have adopted mtegrated farmmg inall



the agroclimatic zones and showed interest on biogas production, expansron of

farm and management through cooperative societies assistance.

Twelve progressive farmers of each from Kaiparambu and Kuzhoor
Panchayat, Thrissur district of Kerala were supplied with eight Large White
Yorkshire grower pigs which were reared under different combination as. Pig
farmmg alone as a control group (T1), Pig rearing and Crop/vegetables
cultivation (T2) and Broiler chicken, Pig and Fish farming along with
crop/vegetables cultivation (T3). The experimental animals in all the three groups
were raised on swill and feeding the waste generated by the other ‘components.
The other components of integration were a) crop (banana)/ vegetables
(Amaranthus, Brinjal, Bindi and Chilli), b) fish (Indian catfish and Assam Vazha)
and c) Broiler chicken (Vencob). The parameters like body weight; aVerage
monthly and daily weight gains, average daily feed intake, feed conversion
efficiency, linear body measurements and carcass traits of pigs on swi.ll feed
_ sh(I)Wed‘.no significant difference and all the combinations of integration were
equaliy effective with respect to all the above parameters. The chicken waste had .
.higher' CP content. The average yield and Biomass production of crop/
_vegetables, and total yield and average body weight of broiler in different
treatments were not statistically significant. However, different varieties of fish

within the treatments showed significant difference in their yield and mean body

weight.

- . In _integrated farming, the net income (RS) for pigs without infegration‘

(10527 .38) was significantly lower than pigs with banana crop (16715“88.), pigs
| w1th vegetables (12306. 38), pigs with banana, fish and chicken (31476 87) and'
R _ plgs with vegetables fish and broiler chicken (27129 88).

' The combmatlon of pig wrth banana crop had. relatrvely higher return than-
. pig wrthout integration; plg with vegetable p1g w1th banana crop, fish and brorler'
~chicken and pig w1th vegetables fish and brorler chicken and hence the

combination of pig and banana is recommended for the margmal farmers of

Kerala



