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Chapter-1
INTRODUCTION

Litchi (Litchi chinensis) belongs to the family Sapindaceae, one of the
most environmentally sensitive subtropical treetfouop. Litchi fruit is native
of China. Its systemic cultivation started in 1380 in China. It was introduced
in Burma by the end of 17Century and came to India through Burma iff' 18
century and after that it spread to other partheftropical and subtropical areas
of the world. It is highly specific in climatic raqements, probably due to this
reason; its cultivation is restricted to only a fdwpical and subtropical
countries of the world, where it is grown commelfgjdndia being one of them.
India is the second largest producer of litchiha tvorld after China. Litchi is an
important fruit crop commercially grown in sometstawith tremendous export
potential and plays a significant role in the eaago There has been ever-

increasing demand for litchi in domestic and expoarkets.

In India area under litchi is 85000 hectare whiotcaants for a
production of 528,300 MT (NHB, 2014). Commercialltimation of litchi is
restricted to the northern parts particularly, folkd of the Himalayas from
Tripura to Jammu and Kashmir and Gangetic plaif® major litchi growing
states are Bihar, West Bengal, Uttrakhand, JhackhAssam, Tripura, Orrisa
and Punjab. Bihar accounts for major share (70%thefcountry’s total litchi
production. Litchi accounts for around 1 per cehthe total area under fruit

crops in the country, having definite economic gigance in the growing area.

Himachal Pradesh, principally a hilly region isusited in the laps of
aesthetic Himalayan mountains betweefi Z240”N and 33 12'40"N latitude
and 78 47'55”E and 78 04'22”E longitude. The altitude ranges from 350m t
7000m above mean sea level. The altitude and treetain of the mountain
ranges and the nature of the soil have a direcirigean the ecology of the local
flora and fauna. The land is a limiting factor e het sown area is only about
one tenth of the total geographical area of theestander such circumstances a

major section of the farming community cannot hopeaise its standard of



living by exclusive dependence on agriculture amastthe best alternative for
the state is to utilize its natural gifts for oth@gh payoff vocation and fruit

farming is one of such enterprise best suitedHsr kind of terrain and climate.

Himachal Pradesh is known as the fruit bowl of ¢bantry. The state is
having the advantage of varied climate ranging freab-tropical to dry
temperate. By virtue of its varied agro-climaticnddgions and geographic
features, Himachal Pradesh possesses vast pofentigbwing sub-tropical and
temperate fruits. There is potential for growindfedent varieties of fruits like
litchi, guava mango and citrus. Litchi cultivatias highly successful in areas
having minimum temperature of 10°C from DecembeiFébruary and 38°C
from April to June. In litchi-growing areas of lradithe temperature varies from
21°C to 37.8°C during flowering and fruiting stag@$e total fruit production
in India in year 2014-15 is 866,330 MT from an ap¢&20,710 hectare (NHB,
2014).

The low hills and sub-montane zone of Himachal Esads suitable for
litchi cultivation thus it is a prominent fruit gpgoamong orchardists of this zone.
In Himachal, litchi is confined mainly to lower kil of district Kangra hich
accounts for more than 80 per cent of the totad araler litchi in the state. The
area under litchi cultivation in the state was 52@0and production was 3500
MT in 2014-15. The Kangra district of Himachal Reald which is the major
pocket under litchi cultivation covers an area undk 3025 hectare with a
production of 2499 MT (Statistical Outline HP, 201€onsidering the agro-
climatic conditions, its cultivation can be extedd® Hamirpur, Una and

warmer areas of Mandi and Sirmour districts as.well

During the past few years, the input cost has as@d manifold, having
an impact on the return to the farmer. The litehits are highly perishable and
needs to be marketed wisely. Keeping in view imgdcost on the benefit cost
ratio, the proposed study has been conducted toaeahe cost of production
and marketing practices used in litchi fruit cudtion in Kangra District of

Himachal Pradesh.



A very few studies have been conducted in the pasthe economic
aspect of production and marketing of litchi fruitthe state, however no such
study was specifically conducted recently in theversity on economic
evaluation of litchi cultivation. Hence, there isi@ed to revalidate the economic
indicators from time to time. Thus the present gtumh “Economics of
Production and Marketing of litchi in Kangra Distrof Himachal Pradesh” was
conducted to study the different production andkatng aspects along with the
problems faced by the households engaged in litzhiivation with the

following specific objectives:
1. To examine the socio-economic status of litchi grmy
2. To work out economic feasibility of litchi cultivian in the study area.

3. To study the existing marketing system of litchthe study area.

4. To analyze the problems faced by the litchi groveerd suggest remedial

measures.



Chapter-2
REVIEW OF LITERATURE

This chapter encompasses the recapitulation of pifewious studies
conducted by various researchers in India and dhpegtaining to the analysis of
cost of production and marketing of different frarbps. The available literature
having relevance to the present study has beeewed in this chapter under,
three heads:

2.1 Economics of production

2.2 Marketing of fruit crop

2.3 Problems faced by the fruit growers in producttn and marketing
2.1 Economics of production

Handiganur (1995) studied the growth rates ehaproduction and
productivity of grapes in Bijapur district fro 1978-79 to 1992-93. Growth
rate analysis showed that an increase of 7.12qmrof area in Bijapur district,
2.80 per cent in production and 2.0 pertdanproductivity of Grapes was
observed in the Karnataka state. The increaggadduction and productivity
was due to the use of improved cultural practidesieased use of manures,

fertilizers and plant protection chemicals.

Chitra et al. (1997) studied the “Economics of ber productionaimd
around Hyderabad city of Andhra Pradesh”. The datained from 15 farmers
during 1994-95, who were selected within 50 km wadaround Hyderabad city
and found that the total cost of establishmenhafirst year was Rs. 7,913 per
hectare. The total cost incurred during the maemeer was Rs. 3,483 per hectare.
The total cost of production of ber worked out te. R6,737 per hectare. The
payback period in ber cultivation was 4.42 yeard laanefit cost ratio was 5.25,
indicating the profitability of ber cultivation. Bhnet present value worked out to
Rs. 12,061. The IRR was 73.54 per cent, which vigisel than the lending rates
of commercial banks. Thus, the economic indicatesrly indicated that the

production of ber is economically viable.



Chaturvedi and Jha (1998) examined that the geetseight and
diameter of litchi trees under 1 to 9 year-old pdéion varied between 1.0 + 0.20
to 5.47 + 0.33 m and 5.10 + 1.30 to 36.3 + 3.82respectively ; however the
effect of relative light intensity under tree piaimons decreased with increasing
canopy depth and tree height. There was a markedctien in yield of all
intercrops with increase in age of the plantatioffse economics of intercrops
and plantations each from 1 to 9 years of age walcilated at the end of year 9
of planting. The benefit cost ratio under paddy-athgreen gram-ginger and fruit
systems was 2.17 and under maize-toria-green gaante gourd and fruit were
2.73, indicating that the latter crop rotation undiechi plantation was more
profitable than the earlier rotation. Thus, thesratopping under different growth
stages of litchi plantation substantially increaieel overall productivity of land

from the first year of planting.

Chand et al. (2001) analyzed the variation in area, productiod a
productivity of major fruit crops. The variation iarea was observed to be
maximum in sapota (21.65%), followed by citrus 2P@, apple (7.46%), and
lowest in pineapple (3.57%). In case of productibaximum variability was
observed in banana (14.82%) followed by papaya9{e8), litchi (13.76%) and
lowest in guava (6.95%). As far as yield is conedrthe variability was highest
in litchi (17.85%), followed by apple (14.08%), pes (10.53%) and lowest in
guava (4.00%).

Singh et al. (2001) carried out a study on production and margebf
fruits crop viz., pear, guava and grapes in Punjdia study was based on the
data that were collected from those sites wherd-fpavest infrastructural
facilities were developed. The total annual costultivation of guava was Rs.
22381.22 per hectare. Fertilizer and manure costuated to Rs. 1560.80 per
hectare, accounting to largest share followed byndw labour. Cost of
cultivation of grapes was Rs. 26547.69 per hectéhe. results concluded that

manures/fertilizer occupied the major share inltodat of investment.

Dahiya et al. (2002) conducted a study on benefit-cost analykibeo
cultivation in Rohtak district of Haryana. To examithe economic feasibility in
Ber cultivation four indicators like net presentlug internal rate of return,



benefit cost ratio and payback period were usedfandd an IRR of 22.5 per
cent with NPV of Rs. 26,346 and BCR of 1.22 at diist rate of 14 per cent. The
investment in ber orchard had a payback fdewnb 7 years. Liberal credit
facilities, adequate supply system on inpusstigularly good quality planting
materials, were identified main factors which couhdrease viability of Ber

cultivation.

Shah (2002) studied the production and marketirttepa of grapes in
Maharashtra. The study dealt with grape orchartis. grape orchards were seen
in three stages of production i.e., increasing estagpnstant and decreasing
production stage. The per acre annual gross nmante cost of grape
orchardists increased sharply during the phasertiduction rose before leveling
off to a constant stage and thereafter, it declifidxd cost structure revealed that
67 per cent of the gross maintenance cost was smenroduction related
operations and the remaining 33 per cent owed théoinvestments on various
marketing functions. The share of material inpudtda gross maintenance cost
of production was about 10-11 per cent. In genera acre of grape orchard
yield a net income to the tune of Rs. 32,388 dungeasing production stage,
Rs. 36,345 during constant stage and Rs. 22,40idgdaleclining production

stage.

Guedguddaet al. (2002) conducted the study on “Banana cultivation
Haveri district of Karnataka state” and observedt tthe variable cost of
cultivation of banana was Rs. 54,502.81 per hed@be01%). Among variable
cost, the human labour was the major item of askich formed 17.61 per cent
of the total cost of cultivation. Farmers used marenber of labourers for
planting, harvesting, weeding and desuckering diperm Next major items of
cost incurred by farmers were suckers (Rs. 7,8i6jilizers (Rs. 6,318.94),
bullock pair (Rs. 5,775.00) and farmyard manures. (8250.00). The farmers
incurred on an average Rs. 2,800 on micronutridrasmers used less than the
recommended level of NPK fertilizers and used 376§ per hectare of N,
153.80 kg per hectare ob®s and 398.80 kg per hectare of@& as against the
recommended level of 540, 325 and 675 kg per heovhrthese fertilizers,
respectively. The share of fixed cost and marketiogf in total cost was 28.47



per cent and 6.57 per cent respectively. Amongdfis@st the rental value of land
constituted more 22.06 per cent towards total afstultivation of banana.
Depreciation accounted for 3.66 per cent and isteva fixed capital and land
revenue, respectively contributed 2.69 per centGaBdl per cent to total cost. On
an average, farmers got 475 quintals of banand.yi@bm main product, farmers
realized an income of Rs. 1, 54,375 and by sebiinguckers (byproduct) farmers
earned Rs. 30,000. Hence, the gross return fromr@acultivation was Rs. 1,
84,375 per hectare. The net return realized bydesmas Rs. 1, 00,545.96 with
a B/C ratio of 2.19.

Mali et al. (2003) worked out the “Economics of productiorbahana in
Jalgaon district of Western Maharashtra” and cateduthat the rental value
(16.76 %), human labour (8.58 %), manures (9.54 fésilizers (12.49%) and
seed material (12.04 %) were observed to be thernitgjms of cost and these
together shared nearly 59.41 per cent of the tmist. Interest on working capital
(10.39 %) and irrigation cost (7.93 %) were othmportant items of expenditure
and together contributed 18.32 per cent to thd tatst of cultivation. The yield
per hectare worked out to 533.14 quintals. Relbtibetter yield was observed
on the fields that grew ‘Shrimanti’ variety and ptkd a better package of
practices. The per hectares gross returns obtdopdte cultivators were to the
extent of Rs. 2, 14,867.24.

Khuntet al. (2003) studied the “Economics of production of ggnmanate
in Bhavnagar district of Gujarat” and revealed tha establishment cost of
pomegranate orchard consisted of labour cost, rmhtarst, rent of land, interest
and depreciation charges incurred upto bearingstagrchard i.e. for the period
of 1 to 3 years. The results showed that total obststablishment per hectare
amounted to Rs. 39,586. Among the various cost ooets, the share of
material cost was found highest to the tune of 3p€r cent followed by labour
cost (27.71 %), rent of land (24.04 %) and intemsivorking capital (6.59 %).
The share of interest on fixed capital and deptieciavas negligible. The total
cost incurred per annum was Rs. 43, 930 per heotdrieh comprised of Rs.

9,592 as amortized cost and Rs. 34,338 as mairderaost. The average yield



per hectare per year was 6,479 kg which generaeaet return of Rs. 15,558

per year.

Lokeshet al. (2004) carried out some investigations on theottéenics of
cultivation of passion fruit in Karnataka” and reled that the establishment and
maintenance cost of passion fruit in planting y@&00-01) was Rs. 71,500, with
yield per hectare as 200 quintals in the second ged 250 quintals in the third
and subsequent years. Net return per hectare ithitteyear was worked out as
Rs. 81,125. The estimated economic life of paséioih garden was six years
with a Net Present Value of Rs. 1, 55,395 per meaad a benefit-cost ratio of
2.17 at 15 per cent discount rate the internaloateturn was estimated as 67 per

cent.

Chidambaranet al. (2005) carried out the study on dynamics of cast$
returns structure in agricultural farms in the pexdive of the farmers in the
Madurai district of Tamil Nadu. The multistage $frad random sampling
method was adopted for selection of the samplesulBeshowed that the value
of output per acre was highest in the case of sma#ld farms. The value of
output per acre was found to be Rs. 11,041.48 ®s915.79 and Rs. 10,301.56
respectively for the small, medium and large sifagdths. Output-Input ratio for
the small, the medium and the large sized farmsewieb4, 1.47 and 1.34
respectively. It was found that the output- inptta per farms as well as per acre
were found to be more in case of small sized facorepared to medium and
large sized farms. As capital output ratio was @ered to be an important index
for considering the efficient use of capital. It sveoncluded that small sized
farms were the most efficient farms, among thedlsiezed groups of farms.

Bakhshet al. (2006) conducted the study on “cost and profiigbin
growing mango orchards in Pakistan”. Cost of préidncand returns in growing
mango orchard were estimated in different ways @megbto annual crops. The
study was designed to investigate cost of prodndaind returns per acre over the
life time of mango trees. A sample of 20 mango gngwfarmers was taken
purposively from various villages of Multan distriwith the objective to work
out benefits cost ratio and net present worth @wgrg mango orchard. Net
present worth of Rs. 1,55,607.16 per acre was attin for the sample



respondents which indicated that mango cultivatietched higher returns,
whereas, benefit-cost ratio was reasonably higbilj2.The results indicated that
investing in mango orchard would bring huge retumthe farmers on one hand
and also for the country in the forms of foreignnéag on the other hand.

Ahmad and Mustafa (2006) estimated the trend in gheduction of
kinnow and found that the production of kinnow hamhsiderably increased
during the past years due to an increased demandhéo fruit both in the
domestic and international markets. Despite gred&éenand, the potential of
kinnow export was not been fully reaped. The laogdr model was applied to
estimate the past trend in production. ARIMA models used to forecast the
production of kinnow for twenty years. The forecastiue of production of
kinnow for 2022-23 was worked out to be 2617.45u8amd tons, which suggest
that an increased output of kinnow would be avéeldbr consumption. Further
suggested the need for taking measure to increqeeteof kinnow to potential
international markets by improving quality, packapi and following the

international standards.

Ramchandra (2006) studied the growth rate in apeaduction and
productivity of sapota in Dharwad and Belgaum ditdr of Karnataka from
1994-95 to 2004-05. Growth rate in area (3.73 %) production (4.77 %) of
sapota were found to be highest in Dharwad distviitereas, Belgaum district
registered -3.07 per cent in case of area, -9.1&@et in production and -6.30
per cent in productivity. On the contrary, higheowth rates were observed in
the case of the State as a whole, with a positieevity rate in area (4.54%) and
negative growth in both production (-1.98%) and dudivity (-6.24 %) of

sapota.

Rane and Bagade (2006) conducted study on econafpeceduction and
marketing of Banana in Sindhudurg district of Matsdtra and revealed that the
per hectare cost in Dadamarg and Sawantaadi telesgé Rs.1.52 lakhs and
Rs.1.53 lakh respectively. In Dadamarg tehsilsabanwas grown as a sole crop
where per hectare cost of cultivation was Rs.1a&8 land in Sawantaadi tehsil

the per hectare cost was Rs.1.15 lakh, benefitedst in Dadamarg tehsil and



Sawantwadi tehsil were 2.20 and 2.33 respectividlg. average benefit cost ratio

of Banana cultivation was 2.27.

Saraswat and Rane (2006) conducted the study odugion and
marketing of peach fruit in Rajgarh area of Sirimdistrict in Himachal Pradesh.
For the detailed study 50 farmers were randomigcsetl. The compound growth
rate with respect to area and production showed tiia area under peach
increased at the rate of 4.31 per cent per anndma.highest area under peach
was recorded in Sirmour district, whereas Mandtrdisregistered the highest
growth rate of production in the stdte., 9.32 per cent per annum. The district
wise production scenario indicated that there weargations. Out of 12 districts
only 4 districts have registered a positive growtiproductioni.e., Solan (22.55
%) followed by Una, Bilasapur and Mandi.

Gondalia and Patel (2007) studied the economic ilitiabof aonla
plantation in Gujarat. A sample of 120 aonla greveras selected from 12
villages of the Kheda and Anand districts. It wasifd that establishment of
aonla orchard involved high investment, but theuahmet returns were quite
high after the third year of plantation. The valwéssconomic parameters, viz.
NPV, BCR, IRR and Payback period had been founbeds 652652, 5.25,
65.03 per cent and 55 months, respectively at 1@¢r discount rate.

Kareemullaet al (2007) studied the “Production and Marketing afiém
Gooseberry-AonlaEmblica officinalis) in Pratapgarh district of Uttar Pradesh.
Indian Gooseberry cultivation is getting populathe country. With almost one-
third area in Uttar Pradesh, Aonla is spreadinghém-traditional areas also
because of its adaptability and profitability. Theea occupied by aonla has
increased from 47329 to 82690 hectare in the nefergeriod at a growth rate of
5.2 per cent and the average productivity incredised 5.7 to 6.5 t per hectare.
The aonla arrivals grew at 21.31 per cent in Pgadp APMC with average
arrivals of 9017 t with almost seven fold increasex decade consequently the
price fell from Rs 630 per gtl to Rs 396 per qtRid01-04 due to higher arrivals

of aonla due to area expansion.
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Gangwaret al. (2008) conducted the study on the “production caiirst
and economics of peachPrinus persica) in Punjab and Uttarakhand”. The
investment in peach orchards was a profitable legsinThe internal rate of return
(IRR) was found to vary from 20.98 per cent to B3s@r cent, depending on the
size of peach orchards. The net present valuefibepst ratio and IRR at 12 per
cent discount were reported as Rs. 44,807, 1.68arkD per cent, respectively
for the overall category of the orchard. The ecoigopnoductive life of peach
orchard in Punjab and Uttarakhand was worked oR#tgears.

Keerthi (2008) calculated the growth rates of arpegduction and
productivity of pineapple from 1994 to 2004 for Rloiga district as well as for
Karnataka State. The growth rate analysis revedledncrease of 3.95 per cent
in area, 5.29 per cent in production and 1.31 pat m productivity of pineapple
in Shimoga district, whereas, growth rates for Kaka State as a whole were
0.43 per cent, 17.76 per cent and 17.27 per capeotively in that order. The
increase in area was found to be the highest im&ja district. On the contrary,
the growth in production and productivity was caesably more in Karnataka
State as compared to Shimoga district. As far as/#tniation in area, production
and productivity of pineapple was concerned, it wess in Shimoga district

compared to the state as a whole.

Naphade and Tingre (2008) worked out the “Econorafgsroduction of
guava in Buldhana District of Maharashtra” and fduhat per hectare cost of
establishment of guava orchard was Rs. 34,333. pér hectare cost of
production was Rs. 22,522 per hectare average g&lthated was 372 quintals
with a profit of Rs. 82,036 per year . The majoolpems faced by the guava
growers were the lack of market information, la€lappropriate grader and high

market commissions.

Ravikumar (2009) studied the cost and returns mgmranate orchards in
Karnataka and found that the cost of establishnygt hectare was Rs.
1,90,888.41 and Rs. 1,89,644.33 of which matemesit constituted 56.87 and
58.15 per cent and maintenance cost 43.13 and 4&88ent in Challakere and
Hiriyur taluks respectively. The net present vabfienvestment for the orchards
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in Challakere and Hiriyur taluk were Rs. 4,75,533gder ha and Rs.4,45,869.80

respectively at 9.5 per cent discount rate for pgnaweate enterprise.

Bhatet al. (2011) conducted the study on economic appraiséinsfow
production and its marketing under North-Westermé&layan Region of Jammu
during the year 2009-10 and revealed that the &dtdblishment cost was Rs.
12,707 and the overall returns per acre from kinooshards were Rs. 6632. The
net present value, internal rate of return, beruefdt ratio and payback period
were Rs. 7929, 15.42 per cent, 1.52 and 7.60 yesapectively.

Das (2013) conducted the study in Tripura and extatlithe varieties of
litchi Shahi, Muzaffarpur, Swarna Roopa, Bombai drmmte Bedana which
showed good performance in respect of bearing halomber of fruits per plants,
time of maturity and quality parameters. But Shaduiety showed excellence
performance in all aspects like taste, flavor, aaand other quality parameters.
Litchi provides food, nutrition, generate incomgglihood opportunity, improve
the socio-economic status and poverty alleviatiorural and interior areas of the

State.

Prasheret al. (2013) studied that the initial investment on {titehi
plantation was estimated Rs.16821.48 per hectane. lifchi cultivation was
found profitable as it gave good internal rateattirn (14.39%), benefit-cost ratio
(2.21) and the net present value of Rs. 52, 06h@etare. Sensitivity analysis of
litchi plantation showed that up to 20 per centngein the costs or returns,
internal rate of return in litchi crop remained lnég than the prevailing bank rates
for long deposits therefore it is suggested thathili cultivation should be
encouraged among the orchardists in the foothillglimachal Pradesh which

offers climatic advantage due to the late matwitihe fruits.
2.2 Marketing of fruit crops

Sahu (1995) took a case study of coconut marketinguri district
(Orissa) to find out marketing efficiency. Main rkar channel involved was
producer— Trader— Wholesaler- Retailer— Consumer. Results revealed that
share of producers turn out to be 62.22 percenthef consumers’ price.

Marketing cost of 1000 coconuts from producersifdill to the sale by retailer
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worked out to Rs. 1,700 which is 37.78 percenhefprice paid by the consumer.
Maximum share of price- spread goes to the retaseprofit followed by trader
and wholesaler respectively which work out to be Bs89 per cent, 6.67 percent
and 2.23 per cent of the consumers’ price respagtimarketing efficiency for
two coconut markets i.e. Sakhigopal market andsagtamarket in the district
were 1.65 and 2.18 respectively. The higher mangeéfficiency in Satasanhi
market is due to the fact that number of intermaekain case of Sakhigopal
market is more and their margins are more thanmheketing cost. From the
study, it is concluded that middleman’s margin apge be quite high, which can
be brought down by creating competition at marlketel or by encouraging

cooperative marketing.

Saraswati (1996) studied the marketing cost of ggam Kangra and
Sirmour districts of Himachal Pradesh. The majanponents of marketing costs
were picking, grading, packing, transportation, ogesion charge and state tax.
The costs of marketing per basket incurred by tlehardists on these items
depended mainly on the distance of market fromptoluction area and the
charges levied by the intermediaries. The orchamhens of Kangra district
incurred a marketing cost of Rs. 31.20, 29.75,2Z2ah8 29.75 in Ambala,
Chandigarh, Pathankot and Jammu markets, respigctiveereas, for those of
Sirmour district the same was worked out to be 22582, 25.46, 23.48, 25.24
and 23.29 in Dehradun, Jagdhari, Saharanpur, AmdradaChandigarh markets

respectively.

Singh (1996) studied the marketing of citrus frarisRajouri district of
Jammu and Kashmir by surveying 60 citrus growerthéregion and identified

two channels of marketing namely,

» Channel-I: (producet pre-harvest contracte® retailer->consumer)

* Channel- II: (produce® retailer->consumer).

The producer’'s share in the consumer’s rupee wasdf to be highest
(75%) in channel-ll as compared to channel-I (394j1

Shah (2000) studied the marketing pattern of grapddaharashtra. The
following channels were found in marketing of greygpethe domestic market:
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* Channel-I: Produce® Forwarding Agent> Wholesaler

* Channel-1I: Producet> Commission Agent> Wholesaler

* Channel-Ill: Produce>Wholesaler

* Channel-IV: Producet Pre Harvest Contracter Wholesaler

Srivastava and Mishra (2001) studied the price agpri@ marketing of
mango in Varanasi district of Uttar Pradesh andntified two channels in

marketing of mango:

* Producer>harvest contracto® wholesaler> retailer-consumers.

* Producer>wholesalet> retailer-> consumers.

The producer’s share in the consumers rupee w&$ 4&r cent when the
mango was marketed to distant market at Calcuttanfael 1) against 62.93 per
cent in the case of sale of mango in local marketannel II). Comparatively
higher returns in channel Il was observed than rmblah The marketing cost
incurred in performing different market activitimschannel | was Rs. 56 and Rs.

23 in channel II.

Ladaniyaet al. (2003) in their study on marketing pattern of mokam
(sweet orange) found that most of the orchardisi their produce through pre
harvest contractor which was as high as 86.6 pafr folowed by produce sold
through commission agent which stood at 13.4 pet. ¢e the channel: producer
— commission agent (distant market) — retailer rsomer, the producer’s share
in consumer’s rupee was 49.42 per cent while irhannel where pre harvest
contractor was involved, the producer’s share insomer’s rupee was 30 per
cent only. The marketing efficiency was maximum®{).when farmer sold his
produce directly through commission agent as oleserma Pune market. When
the fruit was sold through pre- harvest contractoarket efficiency (0.43) was

less. Cost of marketing also increased due to tsadeargin in this channel.

Umaet al. (2004) studied the price spread in following fouarketing

channels of coffee in Visakhapatnam District of AradPradesh:

e Channel I: Produce>Commission agents> Wholesalers> Retailer cum

Roaster> Consumer.
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e Channel II: Producer> Girijan Co-operative society>Wholesalers—->
Retailer cum Roastep Consumer.

* Channel lll: Producer> Girijan Co-operative society Retailer cum Roaster
_Consumer.

* Channel IV: Produce>Girijan Co-operative society» Exporter->Terminal

market.

The producer’s share in consumer rupee was maximuohannel IV
(43.06) followed by channel Il (38.09) and chanhéB4.46). Among the four
channels, marketing efficiency was found high ira@el Il by 55.45 per cent.

Mair and Tehming2005) analyzed the contracting system of vegetable
supply chain in Sindh province of Pakistan. Thelgtshowed that vegetables
were produced at various geographical locationdakistan and distributed
across the consumers of the country through a @mphain of marketing
functionaries. The supply chain includes producemtractors, commission
agents, wholesalers and retailers. These chairferpemarketing activities by
following written and unwritten agreements .The dueers obtain loans and
inputs from the marketing agencies. The systemrefharvest sale and post-
harvest sale were prevalent in the vegetable matkststem of Pakistan. It was
through contracts input marketing and that outpwrketing seemed to be

interlocked because of informal money lending wittiie supply chain.

Meenaet al. (2005) conducted study on the practices and chaninel
marketing of guava in Udaipur district of Rajastlzad revealed that the average
guantity sold by producer seller was 34.45 quint®sre than 93 per cent of
guava was sold by 82 per cent of producer selléhénlot size of more than 10
quintals. About 52 per cent farmers preferred tlh geava in 5 to 10 lots.
Maximum quantity (71 %) of guava was sold withirllage by majority of
producers-sellers (about 69 %). Pre-harvest caomscwithin village and
wholesalers in regulated market were the most itapbragencies to whom
producers sold their market surplus. The tractlely plays an important role in
transportation of guava produce. Producer-pre-lsareentractor commission
agents- retailer-consumer is the most importanniebla by which maximum

guantity (53.19%) reaches to the consumer.
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Singh (2005) while analyzing the price spread ainkw in Punjab
mentioned that net price received by the selecaechdrs of Ferozepur district
was Rs 795 per quintal which was about 42 per oérnhe price paid by the
consumers of Delhi market in January, 2003. Thegmatio the contractor was
about 28 per cent and the retailer got about 9ceet in Delhi market. The
grower’s share in consumer’s rupee in Hoshiarpsiridt was about 40 per cent
for sale of fruit through contractor in Delhi matk&€he margin of contractor was
about 29 per cent. The study showed that produwesn consumer’s rupee in
Ferozepur and Hoshiarpur districts was about 56 qeet and 54 per cent
respectively. In the Amritsar market, the produskeare in consumer’s rupee in

two districts was about 57 and 55 per cent respsgti

Gangwaret al. (2007) estimated the post - harvest losses inokinim
Punjab during 2004-05. The unscientific post-harvesnagement results in
substantial losses during transit and in distanketang. The study revealed that
aggregate post-harvest losses from orchards taupmrs in Delhi market were
14.87 per cent and 21.91 per cent in the Bangahar&et. The marketing cost of
kinnow in Delhi market was Rs. 9.05/ kg and Rs34/4g in Bangalore market.
The net profit to marketing functionaries had bestimated 49.1 per cent, 43.0
per cent and 33.2 per cent respectively in loc&diom distant and long distant
markets. The study concluded that inclusion of retanky loss in estimation of
marketing margins and marketing efficiency indidatkat the existing methods
have unduly overstated the farmers’ net price aofitpnargins. The results had
emphasized that the efforts should be made to adwoproved packing
techniques, cushioning material and cold storagetatlers’ level. The producers
share in consumers’ price had been found to beehighlocal markets than in
Bangalore and Delhi markets, largely because oétawarketing costs and profit

margins of traders.

Gondaliaet al. (2007) studied the marketing of aontarplica officinalis)
in Gujarat and revealed that, on an average mdeesarplus was 97.76 per cent
of total production. Among the various marketinguchels, channel-1 (producers-
wholesaler retailers- consumers) was the most poparinong the farmers as
about 91 per cent aonla was marketed through trasreel. The total marketing
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costs and margins came to be Rs 240.37 and Rs®Hpér3guintal respectively.
The producers share in consumer’s rupee was 58e26cent. The market
efficiency was 1.40. This implied that aonla maikgtsystem had been working

at reasonable efficiency looking at the perishalalieire of the crop.

Shankaret al. (2008) in their study on the marketing of grapes in
Bangalore and Bijapur identified four different anals through which grapes

were sold which were:

* Channel-I: Farmers pre-harvest contracte» wholesaler> vretailer-
consumer

* Channel-ll: Farmerecommission ager¢wholesale>retailer>consumer

e Channel-lll: Farmers HOPCOMS (The Horticultural Producers
Cooperative Marketing and Processing Soctet@pnsumer

¢ Channel-IV: Farmer®consumer

They concluded that farmers share in consumersrweee 42.86, 67.35,
72.45 and 100 per cent in channel-l, II, [l andrgpectively.

Naphade and Tingre (2008) studied the price spreadhrketing of
guava in Buldhana district of Maharashtra and ifiedtfollowing three channels

of guava marketing:

* Producer> Wholesaler> Retailer->Consumer
* Producer>Retailer->Consumer

* Producer>Consumer

The result of the study observed that the priaeap in channel-1 was
Rs. 170, in channel-1l it was Rs. 113 and for cleduil, it was Rs. 70. Marketing

of guava was mostly done by channel-I.

Anchal and Sharma (2009) conducted the study instie mountainous
region of Gurdaspur district of Punjab and ideatlfthe following three channels

for marketing of litchi:

* Producer> Pre-harvest contracte? Retailer>Consumer (Local market)
» Producer>Pre-harvest contractor Retailer (through commission agert)

Consumer (Amritsar market)

17



* Producer> Pre-harvest contractor (wholesale¥Retailer (through commission

agent)>Consumer (Delhi market)

Of the three channels, the first one was foundeidhe most efficient as
the producer could get as high as 72.08 per cefthedotonsumer’s rupee. The
price spread was Rs.540.98 for local market, R26Lfor Amritsar market and
Rs. 1664 for Delhi market.

Kerutagi et al. (2009) conducted the study on sapota marketing in
Belgaum and Dharwad districts of Northern Karnatakad identified the
following two channels of sapota marketing:

* Producer> Commission agent® Retailers> Consumers

* Producer> Pre-harvest contractor cum wholesabeRetailers» Consumers

The producer’s share in consumer’'s rupee in chanmes higher
(59.58%) than in channel-1l (48.14%). Similarlyetprice spread in channel-I
was Rs. 2500(26.32 %), in channel-11 it was Rs0@,(12.11%) indicating higher

efficiency of channel-I.

Murthy et al. (2009) in their study on the marketing and post+asir
losses in fruits i.e. mango, grape, banana and g@nate found that the
marketing cost, margins and efficiency of marketogpend primarily on the
channels of marketing. The marketing cost in mang@pes, banana and
pomegranate accounted for nearly 16.82, 23.15,22a/d 20.98 per cent,
respectively. Farmers’ net margin in the consum@rge was low due to
predominant role played by the wholesalers andleesavho among themselves
shared 37 per cent of the consumers’ rupee aboped6ent in mango and high
with 68 per cent in grapes. In banana and pometgatiee farmers’ net share in
the consumers’ price was 53 and 50 per cent, réspBc The market efficiency
in mango, grapes, banana and pomegranate was 0185,1.12 and 1.01 per

cent, respectively.

Kaur and Singh(2010) studied the marketing of kinnow in Srinagar
district of Rajasthan state. The results indicdbed on an average 8.97 quintals
of kinnow per farm was retained for home consunmptithe retention was 5.17,

12.98 and 18.90 quintals on small, medium and ldagens respectively. The
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average marketable surplus on all size farms wa819%ercent of total
production and only negligible part of the totaltmut was retained for family
consumption. The marketable surplus as percenotaf production showed a
tendency to increase with increase in the orchiasl s

Kumar and Singh (2010) estimated the price spreatbliowing four

channels of mango marketing in Lucknow districtJoP:

* Producer (local)> Pre-harvest contractor (local» Commission agent
(Lucknow) > Wholesaler (New Delhiy» Retailer (New Delhiy}» Consumer
(New Delhi)

* Producer (local) > Pre-harvest contractor (localy> Commission
agent(Lucknow)> Retailer (Lucknow)> Consumer (Lucknow)

* Producer (localy> Pre-harvest contractor (locaty Wholesaler (Lucknow)
Retailer (Lucknow)> Consumer (Lucknow)

* Producer (localy> Pre-harvest contractor (locahyRetailer (Lucknow)—>

Consumer (Lucknow)

Among the four channels, channel-1V was found tedficient one from
the point of view of the producers as well as tbestimers as the producers got
as high as 46.09 per cent of the consumer’s rupgeeamnaining 54 per cent was
incurred on different marketing costs or the maltgyrthe pre-harvest contractor/
retailer. Thus, the price spread was found to beimmim in local markets and

maximum in distant markets.

Sharmaet al. (2010) studied the production and marketing of whain
Budgam district of Jammu and Kashmir, and iderditieree marketing channels.

* Channel-I: Produce® retailer-> consumer

* Channel-Il: Producetwholesalet> retailer-> consumer

* Channel-Ill: Producekachha wholesale* retailer-> consumer

The study highlights the fact that the producehars was very low in
channel-lll (64.00%) of the consumer’s price. Atigtively they also suggested
that the regulated markets could expand their rdgchppointing procurement
agents for different clusters of villages as it Wdohelp walnut growers to cut

down the transaction costs.
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Bhat et al. (2011) conducted study on “Economic appraisal ioh&w
production and its marketing under North-Westerm&layan region of Jammu”
and found that the average per quintal marketireg abproducer’s level vary to
the extent of Rs. 450, Rs. 375, Rs. 303 and Rsf@2¢hannels |, I, 1ll and IV,
respectively. The average per quintal marketing bosne by the wholesaler in
channel-1V was Rs. 61, while as it was Rs. 30,Rsand Rs. 19 in channels I, 1l
and Ill, respectively at the retailer's level amd ¢hannel-IV, whole of the
marketing cost was borne by the producer as thexg airect marketing of
produce. A comparison of price spread through aiffe marketing channels had
revealed that producer’s share in consumer’s rupae the highest (81%) in
channel-1V, due to self-sale in the local marketeTmarketing efficiency had
been found to be highest in channel-IV. The prodgoe maximum benefits in
channel-1V, therefore this channel should be foddwo make producer highest
beneficiary, although this channel has its owntétnons.

Kumar et al. (2015) conducted the study to assess losses dathe
wholesale and retail levels in the supply chaiitohi in India. Changes in fruit
quality parameters after harvest and the effecégsrof an improved Corrugated
Fibre Board (CFB) box versus conventional woodex jpackaging to minimize
post-harvest losses were also studied. Farm-leaehpkes were collected
immediately after harvest from farmers' orchardshie Muzaffarpur district of
Bihar state. Wholesale market samples were produoed the Delhi market, and
retail samples from the Muzaffarpur and Delhi marleal time data on losses
and quality parameters of fruits were recorded t@ndporting litchi from
Muzaffarpur to Delhi (distance 1000 km) by truckudes indicated that the
average loss (fruits discarded at sorting) appaaetihe farm level during 2012
and 2013 was 30.4 per cent and 25.8 per cent, cidgglg. The average loss at
the wholesale market level in Delhi was 15.8 pert@d 12.4 per cent during
2012 and 2013, respectively. The highest mean (@ss0 20.5 per cent) was
observed at the retail level. The mean fruit weiglss during transport to Delhi
was 9.42 per cent and 7.07 per cent during 2012283@, respectively. The
mean total loss in the supply chain of litchi rach@em 35.3 per cent to 43.8 per

cent.
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Negi and Anand (2015) conducted research on thplguhain of fruit
and vegetables in India and suggested that theseawamproper supply chain
management, lack of cold chain infrastructure aswbfprocessing units which
was leading to 11 maximum inefficiencies and rasglto loss and wastage of
fruit and vegetables. The entire supply chain olVF& laden with the issue of
post-harvest losses and wastages due to long agohénted chain, dependency
on intermediaries, poor road infrastructure, ireéint mandi system, inadequate
cold chain infrastructure facilities, high cost packaging, poor quality of
distribution, weak link in supply chain. which rétea to poor price realization of
growers on one hand and exorbitant prices paicbbgumers on the other end.

Verma et al. (2015) conducted the study on “Economic appraidal o
kinnow production and its marketing in lower hiltd Himachal Pradesh” to
appraise the socio-economic status of kinnow odiber and marketing system
in the selected area. The sample comprised of 1®@ow growers that was
selected from Nurpur and Indora blocks of Kangrstriit using multistage
sampling technique. The results revealed that tineokv production makes
significant contribution towards the upliftment thfe socio-economic status of
the kinnow orchardists in the study area. Out &f tthree marketing channels,
channel-lll was found to be most efficient with anketing efficiency of 2.18
followed by channel 1l with a marketing efficieno§ 1.56 while channel | was
found to be the least efficient with a marketinfyjcegncy of 0.76.

2.3 Problems faced by the fruit growers in producttn and marketing

Saraswat (1996) in his study on economics of maredf orange in
Himachal Pradesh identified Grading and packing;kjpey material, storage
problem, transportation problem, problem of maikétlligence and problem of
malpractices as the major problems faced by thiascgrowers in the marketing
of the produce.

Atibudhi (1997) conducted the study on the constsaassociated with
horticultural development in Orissa and identifiednstraints such as non-
availability of planting material, lack of markegirsupport and price incentives in
the producing areas, poor management, non-adopfigmackage of practices

recommended and shortage of disease free plantiatgriss. The study
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emphasized on the need for replacement of veryroidtrees with new ones and
adoption of improved cultivars from consumer’s pafnview.

Rani et al. (1997) studied the “problems associated with ppé&a
production in Andhra Pradesh”. The main problemmidied was non-availability
of good variety of pineapple suckers as expresgeddbper cent of the sample
farmers. Presence of excess calcium content irsdite of the study area was a
problem as expressed by all the selected farmesmir to the credit aspect,
cent per cent of the farmers were denied to theowppity of availing the
institutional credit, as the loan for this fruitopr was not included in the list of
crop enterprises for which loans were advanced s€mqurently the farmers were
solely dependent on private tenders with whom &te of interest was very high.
Lack of technical know-how on pineapple cultivatiamd maintenance of
hedgehogs were another problems complained by 85cem of the sample
farmers.

Shanti (1999) identified exploitation by marketamhediaries, low share
of producer in consumer rupee and low prices arte rice fluctuations as the
major problems faced by guava orchardists in margedf produce in Andhra
Pradesh.

Guledguddaet al. (2002) conducted the study on banana cultivation i
Haveri district of Karnataka state and identifidte tproblems faced during
production were lack of technical know-how, lackaofequate credit facility and
scarcity of water. The farmers in the study areso abxpressed marketing
problems like involvement of intermediaries, lack storage facilities and

inadequate transportation facilities.

Khuntet al. (2003) studied the “Economics of production of gpgnmanate
in Bhavnagar district of Gujarat”. The study reeshthat the problem of mite in
pomegranate was the most severe problem felt bgrityapf growers (88.46%).
About 86 per cent of the growers faced the probténdying of young plant.
Inadequacy of irrigation water was felt by 80.7T pent of total growers. About
75 per cent growers faced the problem of poor guabiater. Short supply of
electricity was also felt by 63.46 per cent growéisout 23.08 per cent growers

had experienced that prices received were not reratie.

22



Mali et al. (2003) studied the “Economics of production of 4@ in
Jalgaon district in Western Maharashtra” and olexkehat the banana growers
were exploited especially in harvesting seasorréorsplanting the bunches from
field to road by demanding higher charges. Thevatlon of banana was highly
capital intensive and presently the primary agtical co-operative credit society
was not giving the crop loan in time as per requant. As a result the banana
growers had to depend for external assistance fpivate traders and
commission agents. The grade wise loading of wageass not followed by the
co-operative fruit marketing societies. As a resliltproduce was valued at an

average rate ignoring the high price for qualitgicg.

Mushtaget al. (2005) in his study on post-harvest losses in mango
Pakistani Punjab had identified the total post-Barvosses in the marketing
channel of mango which were 11.97 per cent at flewal (producer/contractor
level), 11.1 per cent at market level (phariawaid eetailer level) and 7.9 per
cent at consumption level. Experience, area, pgclatage, picking technique,
number of workers and training of workers had gigant effect on post- harvest
losses of mango at farm level while education afdpcer/contractor, picking
time, variety combination and average distance avinfto market had non-

significant effect on losses.

Sikka et al. (2005) worked on problems and prospects in valwenchf
litchi export from Uttaranchal. They revealed thia cost of marketing is about
five times that of domestic as lot of logistics aeguired in international trade
but the absolute producer’s share is twice meamagg returns to farmers. Litchi
possesses a short shelf life at ambient conditi@mce, the study also suggested
careful post-harvest techniques particularly grgdipacking and transportation
under controlled condition for effective marketifidney also focused on the need
for bigger role from the Horticulture Technology 9dion, APEDA, Directorate
of Horticulture and NHB in order to facilitate inemting out the demand for

Uttaranchal litchi in Middle East countries and UK.

Kaur and Gupta (2008) studied the problems andesfies in production
and marketing of fruits and vegetables in Indiae T$tudy focused on the
emerging scenario of fruits and vegetables, seds@i@bility, pre and post-
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harvest losses, and market infrastructure to imgtbe marketing and production
process of these products. Seasonal variabilityvedothat there was a great
fluctuation from month to month in arrival and @$c of horticulture crops,

therefore indicating large seasonal variability the early stage of crop growth,
there was physical and economic losses and duedbharvest losses, the per
capita availability of fruit and vegetable decliné#/ith regards to market

infrastructure, low capacity utilization is duettee fact that majority of the 5200
fruit and vegetable units are in small and cotisgeors which are plagued by the

technological backwardness and lack of adequatsftor modernization.

Molla et al. (2010) in their survey of postharvest practices ksdes of
litchi in selected area of Bangladesh, had fourat ttareless harvesting and
handling also cause injuries and losses of marlestgbality of litchis during
harvesting and transportation to different poiltse to short shelf life and rapid
quality deterioration, a considerable portion tfHi also goes waste after buying

for consumption.

Bharadwajet al. (2012) in their study on the challenges and coimgtaf
production, marketing and export of litcfAihe SMOT Matrix Approach had seen
that on one hand they had to deal with hundredsrdll scale farmers (usually
through intermediate traders) who wanted a goocedor their produce. On the
other hand, exporters needed to deliver producéd domply with quality
requirements and increasingly with social and emrrental standards of volatile
markets. This required costly quality managemergtesys and training of
farmers. Producing litchi for high quality markessch as in Europe, UAE and
US created opportunities (price margins are usumadjizer) as well as constraints
(higher requirements on quality). Producers andodeps needed assistance to
overcome these constraints. The pressures of gtabiah and liberalization were
creating exclusive supply chains between prefetvadiness partners. Small
holder agriculture was poorly prepared for suchngles and they suggested that
targeted efforts were needed to include poorer dfmalds in value chains,
organizational development, technical upgradingnagament skills and access

to financing.
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Singh and Dwivedi (2012) have studied the status)straints and
opportunity in litchi production in India. The stdonducted in various parts of
Uttrakhand under the Horticulture Technology MissiBroject revealed the
problem like high sensitivity of litchi crop to einenmental conditions, limited
varietal wealth, long gestation period, low anegular bearing, skin cracking,
fruit dropping, incidence of pests during the refrctive phase, poor shelf life
and post-harvest diseases as the major constiailittshi production.

Khalil et al. (2014) conducted the study to point out the proisidaced
by the peach growers in District Swat. That mayoaf the respondents faced
problems of non-availability of extension field wees, lack of irrigation water,
lack of cold storage facilities, extra commissiodstant markets, scab disease
and fruit fly. These problems cause poor peacht fouoductivity, in return,
affecting the socio-economic study of the respotgierhis study suggested the
availability of inputs, provision of Agriculturalension Field advisory services,
improving the irrigation system, solution of marketlated problems with
provision of storage and standard packing mateaats transportation problems
to get high yield production in order to improve thocio-economic status of the

respondents.
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Chapter-3

MATERIALS AND METHODS

This chapter outlines the characteristics of #tedy area, methods
adopted in selection of the sample, nature andcesuof data and various
statistical tools applied and techniques employedanalyzing the data as
described under the following sub-heads.

3.1  Sampling procedure
3.2 Collection of data
3.3 Analytical techniques

3.4 Assumptions of the study

3.5 Limitations of the study

3.1 SAMPLING PROCEDURE

Multistage random sampling design was used fordlection of the

respondents.
3.1.1 Selection of the study area

The main objective of the study was to examine pheduction and
marketing aspect of litchi and attempts to descthmee various facets of litchi
farming in study area. The mid hill zone rangingahitude from 850-1400
meters above mean sea level, of Himachal Pradeshdmaparative advantage of
growing litchi due to congenial climatic conditiofts its growth. Kangra district
(Fig. 3.1) of Himachal Pradesh was selected puvpbsifor the present study.
This district was selected because of its sigaificcontribution (nearly 60%)
with respect to area and production of litchi ire thtate and simultaneously

providing fruitful employment to the growers.
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Fig. 3.1: Mapping of the selected study area
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3.1.2 Selection of the sample

Multistage Random sampling technique was used lexisthe ultimate

sample respondents i.e. the litchi growers.

At the first stage 3 blocks namely Bhawarna, Sudital Nagrota
Bagwan, out of 15 blocks were selected on the bakisrea under litchi
cultivation. At the second stage a list of litchioging villages from each
selected block was prepared and 2 villages fromh dalock were selected
randomly. The list of litchi growers in village seted in previous stage was
prepared based on the area under litchi cultivaiiod 10 growers from each
village were selected randomly thus forming a sangpl60 farmers. (Fig. 3.2)

| Himachal Pradesh |

1

[ Bhawarna I Sulha | Magrota bagwan |

v [ v [ v [ v [ v [ v |

| 10 | 10 | 10 | 10 | 10 | 10 |
| | | | | |

Fig. 3.2: Pictorial representation of seleatn of sample size

3.2 COLLECTION OF INFORMATION AND DATA

To meet the objectives of the present study, botingry and secondary
data were collected.

3.2.1 Primary data

The primary data on demographic features such aslyfasize, age,
education, occupation, economic parameters (laveniory, farm building,
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livestock, cropping pattern and income), cost afdoiction, yield, marketable or
marketed surplus, marketing costs, mode of tramafan and problems faced by
the litchi growers on various aspects of producaod marketing were collected
on well-designed pre-tested schedules by adoptipgrsonal interview method

from the selected households in the study areagltine year 2016-17.
3.2.2 Secondary data
Secondary data were also collected with respestea and production of
litchi from the Agriculture department and blockvdlpment offices.
3.3  Analytical tools and technigues employed

Data were analysed by using following analytical$o

3.3.1 Cumulative cube-root frequency method of ittification

Cumulative cube - root frequency method of sticdtfon (Singh and
Mangat , 1975)as explained under was used for classifying itichilgrowers

into two groups, the detail of which is presentedable 3.1.

Where;
L = No. of strata
Li = Upper limit ofi th strata
Yii = Lower limit of the class in which, lies
S = Cumulative total offf;
U = Cube root of the frequency of thi class in which Llies
S1 = Cumulative cube root of the frequency of pdicg class
to the class to which lies
Y = Upper limit of the class in whidh lies
Yi-Yi1 = Width of the class in which; lies
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Table 3.1 Distribution of sampled litchi growers according to number of

trees
Categories | Mean Range Min Max SD CV (%)
<60(Group-l) | 41.00 44.00 16.00 60.00 13.87 33.85
>60(Group-Il)| 92.00 70.00 65.00 135.00 19.48 21.29

It can be seen from the table that average numb&ees in Group-l1 was 41,

whereas, it was 92 in Group-IlI.

3.3.2 Analytical tools and techniques

Simple statistical tools like averages and peragmgawere used to
compare, contrast and interpret the results. Secomomic status was found by
working out sex ratio, literacy rate index and @ioyg intensity by using the

following formulae:

No. of females in a family

Sex Ratio = ¥ 10090

MNo.of males

Total no.of literate person

Literacy rate = * 100
& Total population

Lite Index = ¥ WiXi
Iteracy 1ndex = EXi
Where;
W= Weights (0, 1,2,3,4 and 5) for illiterate, prima middle, matric,
secondary and graduate & above respectively.
Xi = Number of persons in respective category.

No.of dependents in a family
Total workers

Dependency ratio w.r.t. total workers =
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No.of dependents in a family

Dependency ratio w.r.t. average size of family = . :
Average size of family

) ) ) Gross cropped area
Cropping intensity = X 100
Net sown area

Standard Deviation

Coefficient of variation (%) = Nean x 100

3.3.3 Cost and Returns:

In determining the cost and returns of perenniapsy age of plantation
plays an important role. Keeping in view this ppitte sample has been further
classified into different age groups of litchi plenFirst group consisting of the
year of plantation considered as zero year showirgnitial cost of plantation.
Second group consist of non- bearing plants fromykars considered as non-
bearing stage and third group consisted of beaiage which has been further
divided into six sub groups 8-10, 11-16, 17-22, 283-29-35, 36-40 i.e.
considering initial and full bearing stages basedlaw of diminishing returns

and experience of fruit scientist.

The total age of litchi plantation for analysis wasnsidered to be 40
years. The cost incurred in the initial year i.eydar has been termed as initial
cost of plantation or cost of establishment. Thet aocurred in age group of 1-7
years has been termed as operational and mainer@st during the non -
bearing stage and cost incurred in age group df,81t16,17-22,23-28,29-35,36-
40 years has been termed as operational and mamnuemrost during the bearing
stage. The total cost of establishment has beeradpver the bearing stage as
pro-rated establishment cost by adopting followfmgnula:

(1+r)"xr

Amortized establishment value = Total establishmentcost ¥ ———
(1+r)2 -1
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3.3.4 Procedure for evaluating the inputs

0] Human labour

€)) Family labour: It consists of actual work carried out by the ilgm
members for litchi plantation. The labour chargesrevvalued on the

basis of prevailing wages paid to the hired labour

(b) Hired labour: Hired human labour has been estimated in terms of
mandays where in 8 hours of work in a day has lweasidered as one

man day. The man days were valued at Rs. 300 peidana
(i) Plant material, manures and fertilizers

The purchased plant material, manures and femslizend other inputs
were valued at actual price paid for these ingdemures and other inputs

were valued at the prevailing price in the logalit
(i)  Land revenue

Land revenue actually paid by the farmers was takéine calculation.
(iv)  Depreciation

The amount of depreciation for implements was dated by the straight
line method i.e. by dividing the original costdgank value of implement

by its expected life.
(v) Interest on working capital

Interest on working capital was charged at the i@t 8 per cent per
annum equivalent to the interest earned by farmgrewers from

personal savings.
(vi) Interest on fixed capital

Interest on fixed capital has been charged at dtbe of 2 per cent per
annum on the value of farm buildings, farm implatseand other fixed

assets which have exclusively been used on pematasis.
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(vii)  Prorated establishment cost

It is charged at 8 percent and is amortized foyedrs during the bearing

stage.
[—p—
1-(1+i)™
Where,
I = Annual instalment in Rs.
B = Principal amount borrowed in Rs.
n = Loan period in years

[ = Annual interest rate in fraction

3.3.5 [Economic worth indicators

To evaluate the economic feasibility of investmeantitchi cultivation
economic indicators, viz., net present value, begebt ratio, internal rate of
return, annuity and Payback period have been wodigdby using following

formulae:
(@) Net Present Value

The net present value represents the discountaee @l the net cash
inflows to the project. A discount factor of 8 mant was used to discount the net
cash inflow representing the opportunity cost opizd with the following

formulae:
— B.—C
ey =y 2t
t=1 [ Tj
Where,
NPV = Net present value in period‘t’
B: = Benefit from litchi cultivation in each year
G = Cost of litchi cultivation in each year
r = Discount rate
t = 1, 2, 3.... n, the entire life of plata across the study
regions (comprising seven years of gestation peotowed
by 40 years bearing years)
n = number of years
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(b) Payback period

Pay back period is the length of time requiredrdoover the original
investment on the project, through cash flow earreégimbolically, the pay- back
period equals’t where t is the lowest value of t for which the following

inequality holds:

L
i

thf[1+rj‘ < 23J[1+rj'

t=1
Where
t* = the lowest value of t
(c) Annuity
Annuity value of the project has been consideredattnual expected

income from the litchi orchard. It was computedd®ws:

NPV x(r)x(L+F)

(1+F1
Where,

A

Annuity

(d) Internal rate of return (IRR)

It is used to evaluate the overall feasibility itdHi plantations in the

study area by using the following formula:

NPV of LDR

IRR = LDR + (Difference between two x

discount rates) Absolute difference

between NPV of two
discount rates

(e) Benefit — Cost ratio

The benefit-cost ratio of an investment is ratidhaf discounted value of
all cash inflows to the discounted value of allrcastflows during the life of the

project. It has been computed as follows:
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;::131_“}} L .
B:C Ratio = a+r)

n Ot
Zr=1 K[l _I_ T'] 13
3.3.6 Market analysis

@) Marketable and Marketed surplus

The Marketable and Marketed surplus of litchi haserb worked as

follows.
Ms=Tp - G - G
Where,
Ms = Marketable Surplus
T, = Total production
G = Home consumption.
= Gift and kind payment.
M = Ms - Lim - Lt
Where,
M = Marketed Surplus i.e. actual quantity sold inrerket
Ms = Marketable surplus
Lm = Losses during transportation & marketing
L: = Arbitrary deduction by traders at market

(b) Marketing Costs

The total costs, incurred on marketing by the fasmand of the various

intermediaries involved have been calculated dsvis!:

C=G+0GCy
Where,
C = Total cost of marketing
Ce = Cost paid by the farmers
G = Cost incurred by middlemen,
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Marketing Margin

Marketing margin of middleman calculated as théedénce between the

total payments (marketing cost + purchase pricé)raceipts (sale price) of the

middlemen and calculated as follows:

Ami = Bri — (B + Cii)

Where,

(d)

(e)

Ami = Absolute margin of middlemen

Pri = Total value of receipts per unit (sale price)
Ppi = Purchase value of goods per unit

Cni = Cost incurred on marketing per unit

Price spread

Generally the economic efficiency of the marketsygtem is measured in
terms of price spread. The smaller the price shrélae greater the
efficiency of marketing system. Price spread refersthe difference
between the price paid by the consumer and priceived by the

producer.

Producer’s price

The net price received by the orchardist has batlated by deducting
the marketing costs borne by the producers frarotiginal price paid to

the producers by the commission agent/ wholesaidris calculated as

Where,

given below:
PP = R-K
P = Net price received by the producer
Ps = Producer’s selling price
P = Marketing cost incurred by the producers

36



) Producer’s share in consumer’s rupee has beemorked as under

Ps = (R/P,) x 100
Where,
R = Producer’s share in consumer’s rupee.
P = Price received by farmer per unit.
P = Retail price per unit/ Consumer’s purchaseepric

(9) Marketing efficiency of the marketing channels

In case of marketing channels, the marketing efficy is concerned with
the movement of goods from producer to consuméhatiowest possible cost
consistent with the provision of services desireg the consumers. The

marketing efficiency of various channels in thedgtarea has been computed by
using Acharya’s method, as under;

Where,
RP
ME=—————1
MC+ MM

ME = Marketing efficiency
RP = Retailer’s price
MC = Total marketing costs.
MM = Total marketing margins

3.3.7 Production and Marketing problems.

To study the various problems associated with thedyction and
marketing of litchi chi-square analysis was carriedt with the following
formula:

Chi square test

Chi square test has been applied to measure theedegwhich a series
of observed frequencies (O) of information on diéf@ problems deviate from
their corresponding expected frequencies (E).
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3.4

(i)

(ii)

(iii)

(iv)

3.5
(i)

(ii)

The details of approximate Chi square t&é} is given as under:

2=X ':O_Eﬂz
(@) = observed frequencies
E = expected frequencies
ASSUMPTIONS OF THE STUDY

The study is based on following assumptions

The litchi tree has been considered to start initaring at the age of 8,
and continue to bear up to 40 years of age. Tinestdtal life period of
litchi tree has been taken as 40 years.

Age wise break up has been made on the basis obtagvminishing
marginal returns.

Rental value of owned land has been calculate® ae? cent of the total
produce of cereal crop for non-bearing stage dfiandt and 10 per cent of
the total produce for bearing stage of orchard wu®wer returns from
food crop than a fruit crops.

The prorated establishment cost and economic wadibators have been
worked out at 8 per cent discount rate becausepteates of savings and
fixed accounts may revolve around 8 per cent owdr life of litchi
plantation.

LIMITATION OF THE STUDY

The study is based on data collected for one yelgriee. 2016-2017,

which may not necessarily hold true for other pasias well.

The data used for the present study were colldayeslirvey method; the
inherent lacunae associated with this type of egyduave crept into the
study, even though the estimates were providedhéyedcall memory on
account of the non-maintenance of the farm recd@dwere efforts have
been made to elicit accurate and reliable inforoma#is far as possible by
cross questioning; the degree of discrepancy ifvamyld be negligible as

the estimates presented are on average basis.
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Chapter — 4
RESULTS AND DISCUSSION

The results of the present study pertaining to dliterent objectives along with
relevant discussion have been described in detailis chapter. The whole chapter has been
divided into five sections. Section-I describes gwrio-economic characteristics of the
sampled growers, Cost and returns from litchi gation have been discussed in section-II.
Section-1ll describes the financial analysis ofHitproduction, whereas, marketing of litchi
and production and marketing problems faced bydheaers have been presented in section-

IV and V respectively.

4.1 Socio-economic characters of sampled farmers
4.2 Cost and return of litchi cultivation

4.3 Financial analysis of litchi production

4.4 Marketing of litchi

4.5 Production and marketing problems faced by théarmers
4.1  SOCIO-ECONOMIC CHARACTERS OF SAMPLED FARMERS

4.1.1 Size and structure of family

The size and structure of the family, work forced diteracy status are among the
important factors influencing the litchi cultivatio These factors determine the socio-
economic well-being of the family that plays a Vitale in farm business and marketing
activities. The size and structure of sampled grevire the study area has been presented in
Table 4.1 and Fig 4.1. The perusal of table shdvatadt overall level, the average family size
was 5.57 persons, out of which 51.50 per cent werkes and 48.50 per cent were females. It
was found that across the different groups of sathliichi growers, average family size
varied between 5.88 and 5.15 per family respegtivéhe analysis of family structure
revealed the dominance of nuclear families as 85cpat of the sample households have

nuclear families followed by 15 per cent joint féies at overall level.



Table 4.1: Group wise size and structure of the saphed growers in the study area

giglcol;?]rz family Group-I Group-ll Overall
Average size of the family 5.88 5.15 5.57
(100.00) (100.00) (100.00)
Males 2.97 2.73 2.87
(50.50) (52.99) (51.50)
Females 291 2.42 2.70
(49.50) (47.01) (48.50)
Sex ratio 831.68 732.39 788.66
Structure of family
Joint families (No.) 6.00 3.00 9.00
(17.65) (11.54) (15.00)
Nuclear families (No.) 28.00 23.00 51.00
(82.35) (88.46) (85.00)

Figure in parentheses represent percentage toge/&mily size

5.88

m Average family size

5.15

= Females

5.57

Group-1I

Group-II

Overall

Fig 4.1 Group wise average family size of sampledayvers

4.1.2 Literacy status

There has been significant improvement in thedtgmate in the study area as shown
in Table 4.2. The literacy rate varied from 87.8788.06 per cent among different groups
(Fig 4.2). The overall literacy rate in case of esalvas 91.34 per cent which varied from
90.10 per cent to 92.96 per cent among differeatigs. The overall literacy rate in case of
females was 83.85 per cent which varied from 828B#4 cent to 84.85 per cent among
different groups. The table showed a marked imprer in the literacy rate. However,
literacy index varied from 3.08 to 3.22 among thigecent groups with an overall literacy

index of 3.13. The literacy index among the malased from 3.52 to 3.67 with an overall




literacy index of 3.58 and in case of females itiach from 2.64 to 2.72 with an overall
literacy index of 2.67. This highlights that liéey rate in the study area has been found to be
higher. However literacy index was moderate. It barfurther observed that the quality of
education of females (2.67) was lower comparetieéanales (3.58).

Table 4.2: Group and gender wise literacy rat and index of the sampled growers

87.8
87.6
874
87.2

87

Group-I

Group-I1

Overall

Particulars Group-| Group-Il Overall
Literacy rate (%) Male 90.10 92.96 91.34
Female 84.85 82.54 83.85
Total 87.37 88.06 87.65
Literacy Index Male 3.52 3.67 3.58
Female 2.64 2.72 2.67
Total 3.08 3.22 3.13
88.06
88.2
88

m Literacy Rate (%6)

Fig 4.2 Group wise literacy rate of sampled growers

3.25

3.2

31

3.05

3.08

3.22

3.13

Group-1

Group-11

Overall

m Literacy Index

Fig 4.3 Group wise literacy index of sampled grower
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4.1.3 Occupational distribution

Per household occupational structure of the saflebbuseholds has been given in
Table 4.3. It was noted from the table that agtizelwas the main occupation as 77.22 per
cent of work force practice farming. On an averade33 per cent workers’ population was
engaged in public/private services as secondarypaton at overall levels followed by
business (8.45%). Similar trends in occupationatrifiution were observed in Group-l and
Group-ll. In case of Group-l, service was preferradre than business while Group-ll

members were engaged more in business than services

Table 4.3: Group wise occupational distribution ofthe sampled growers

Particulars Group-I Group-ll Overall
Agriculture 3.24 3.19 3.22
(76.39) (78.30) (77.22)
Male 1.56 1.62 1.58
(36.81) (39.62) (38.03)
Female 1.68 1.58 1.63
(39.58) (38.68) (39.19)
Business 0.26 0.46 0.35
(6.25) (11.32) (8.45)
Service 0.74 0.42 0.60
(17.36) (10.38) (14.33)
Average number of workers 4.24 4.08 4.17
(100.00) (100.00) (100.00)

Figure in parentheses represent percentage to avega workers

Business
8.45 %

m Agriculture
®m Business

m Service

Fig 4.4 Occupational distribution of the sampled haseholds at overall level
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41.4 Work force

Per household distribution of workers and deperglehthe sampled growers is given
in Table 4.4. The proportion of active workers weasrked out to be 79.10 per cent the
highest in case of Group-I followed by 72.00 pentce case of Group-Il. It was assumed
that persons in the age group of 15-65 year shbeldctively engaged in useful economic
activities and were termed as working force. Thghbst dependents were found in case of
Group-l and lowest in Group-Il. The overall depemzeratio with respect to total workers
was found to be 0.33 and among the different groiipsas observed highest in case of
Group-1 (0.39) followed by Group-Il (0.26). Depemndyg ratio indicates that on an average
one worker has to support less than one membehenfamily in the sampled area.
Dependency ratio estimated with respect to famig svas found 0.25 on an average level

indicating dependence up to 21 per cent in theysamea.

Table 4.4:Group wise distribution of workers and dependents bthe sampled growers

(No)
Particulars Group-| Group-II Overall
Average family size (no.) 5.88 5.15 5.57
(100.00) (100.00) (100.00)
Average no. of workers 4.24 4.08 4.17
(72.00) (79.10) (75.08)
Average no. of dependents (< 14yrs & >65 yrs) 1.65 1.08 1.40
(28.00) (20.90) (24.92)
Dependency ratio w.r.t. total workers 0.39 0.26 0.33
Dependency ratio w.r.t. family size 0.28 0.21 0.25

Figure in parentheses represent percentage to avaga family size

4.1.5 Land use pattern

Land use pattern determines the type of farmingegysn an area. Group wisend use
pattern of litchi farmers is summarized in Tablg. 4.

The average size of land holding on the overakgaty was found to be 0.79 hectares
of which 18.98 per cent was cultivated area. Theedb land was (0.04%), pastures
landghasnis (0.27%) and barren /uncultivated land/ land munbn-Agriculture use was
(3.68%). The total operational area varied from495to 95.70 per cent among different
groups. The average size of the holding in cagerotip-l and Group-Il was found out to be
0.61 and 1.05 ha respectively. The orchard lanteadrom 66.34 to 84.35 per cent among
different groups.
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Table 4.5: Land utilization pattern of sampled grovers

(ha)
Land use Classes Group-I Group-Il Overall
Cultivated Area 0.17 0.12 0.15
(29.36) (11.14) (18.98)
Irrigated 0.14 0.10 0.13
(24.22) (9.67) (15.94)
Unirrigated 0.03 0.02 0.02
(5.14) (1.47) (3.04)
Average area under fruit crops 0.39 0.89 0.61
(66.34) (84.35) (77.02)
Irrigated 0.38 0.84 0.58
(63.37) (79.66) (73.05)
Unirrigated 0.02 0.05 0.03
(2.97) (4.69) (3.97)
Total operationl area 0.57 1.00 0.76
(95.70) (95.49) (96.01)
Forest Land - 0.0008 0.0003
- (0.07) (0.04)
Ghasnis/Pastures 0.01 0.01 0.0022
(1.68) (0.95) (0.27)
Land put to Non Agriculture use 0.02 0.04 0.03
(3.91) (3.48) (3.68)
Total land holding (hectares) 0.60 1.05 0.79
(100.00) (100.00) (100.00)

Figures in the parenthesis represent percentage total

4.1.6 Cropping pattern

Cropping pattern in any area depends mainly on, sdiltude, micro-climate,
availability of resources and management factoh& dhanges in the per cent share of area
under different crops in the gross cropped areaealsv the extent of agricultural
diversification. This reflects the future scopesath crop along with tentative requirement of
the inputs for different crops. A close scrutinytioé cropping pattern also suggests the status
of agriculture in the area. The proportional shara particular crop in gross cropped area on
the farm suggests the importance that the farm&clas to a particular crop. This
importance can be both of economic nature as sedbaial considerations on the part of the
farmer.

The cropping pattern of sampled growers has beatyzsd and the results have
been presented in Table 4.6. It is evident from tddg#de that the cropping intensity was
highest (117.54 %) in Group-I followed by Group{ll12.00%). At overall level it was
worked out to be 113.16 per cent, which indicalted there is a scope to increase the farm
efficiency. The reason behind low cropping intgndibs been attributed to the fact that

intercropping was not followed in litchi tress dadge percentage of the area was under litchi
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cultivation. Maize (10.16%) irkKharif and wheat (9.08%) iRabi were the predominant
crops. Vegetable crops were also grown in the sardp, however, area undeabi crops
was found higher in comparison kharif crops. This may be due to the fact that the area
lacks irrigation facilities. The area under litahiop varied from 55.28 per cent to 70.28 per

cent among various groups.

Table 4.6: Group wise cropping pattern of the sampd growers

(ha)
Particulars Group-| | Group-ll | Overall
Kharif crops
Maize 0.10 0.07 0.09
(15.18) (6.21) (10.16)
Paddy 0.04 0.02 0.03
(5.26) (1.52) (3.17)
Rabi crops
Onion 0.02 0.03 0.02
(3.07) (2.32) (2.65)
Garlic 0.02 0.02 0.02
(2.53) (1.94) (2.20)
Potato 0.03 0.04 0.04
(4.61) (3.75) (4.13)
Wheat 0.06 0.10 0.08
(9.58) (8.68) (9.08)
Fruit crops
Litchi 0.37 0.78 0.55
(55.28) (70.28) (63.68)
Other fruits 0.03 0.06 0.04
(4.48) (5.31) (4.94)
Gross cropped area 0.67 1.12 0.86
(100.00) (100.00) (100.00)
Net sown area 0.57 1.00 0.76
Cropping intensity (%) 117.54 112.00 113.16
Figures in the parenthesis represent percentage total
Other fruits Maize Ppaddy Onion

6 % 317 %

9.08 %

B Maize ®mPaddy ®mOnion mGarlic ®mPotatc ™ Wheat mLitchi m Other fruits

Fig 4.5 Land utilization pattern of the sampled gravers at Overall level
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4.1.7 Livestock inventory

Livestock has been found to be playing a crucikd o hill agriculture. Generally, the
farming community maintains a livestock unit in erdo meet their household needs for
milk, milk products and farm yard manure (FYM). Téiege of the unit has been found to be
dependent on the availability of fodder, househaldl farm needs. This component of
farming also provides round the year income andleynpent to the farm families. Livestock
and crop components have symbiotic relationshigh véiach other as crop by-products
provide fodder for livestock and livestock in tiampply valuable FYM for litchi cultivation.

The livestock inventory of sampled growéas been analyzed and presented in Table
4.7. The overall size of animal was 1.44 adultleathits. Among the different groups of
livestock, the population of cow (milking) was falto be highest (52.16%) followed by cow
(dry) (25.50%) and young stock (18.26%) of samglexvers.

Table 4.7: Group wise livestock inventory of sampl&growers

(ACU)
Particulars Group-I Group-Il Overall
Cow(dry) 0.35 0.38 0.37
(24.51) (26.81) (25.50)
Cow(milking) 0.71 0.81 0.75
(49.01) (56.30) (52.16)
Buffalo(dry) 0.05 - 0.03
(3.45) (1.96)
Buffalo(milking) 0.05 0.03
(3.45) - (1.96)
Young stock 0.28 0.24 0.26
(19.53) (16.59) (18.26)
Goat 0.001 0.002 0.001
(0.046) (0.121) (0.078)
Sheep - 0.003 0.001
- (0.181) (0.078)
Total 1.44 1.43 1.44
(100.00) (100.00) (100.00)

Figures in parentheses represent percentage to adwahttle units

4.1.8 Investment on farm implements and buildings

In litchi cultivation, farmers make investment oiifetent mechanical equipment’s
because these implements and equipment’s makeaurtiménfy activity easier to perform. They
invest on cattle shed, storehouses, power tillgmsgyers, baskets, spade, sickle etc. Different
farmers make different levels of investment onatéht items and farmers vary in their total

investment on different items depending upon theguirement, ability, capital constraints
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and many other factors. In this study, an attengd been made to examine level of

investment on different implements, buildings ameirt share in total investment.

Table 4.8 shows the detailed per farm average imad on the sampled growers. It
has been observed that investment per farm wag@3647.61 and Rs. 659067.09 for Group-
| and Group-II respectively, while overall investmavas Rs. 549122.72. At overall level,

per farm average investment on farm buildings was 494198.97 (90.00%) followed by

implements (10.00%) by the sampled growers.

Table 4.8: Group wise average investment on farm iplements and buildings

(Rs./farm)

Implements Group-I Group-Il Overall
Plough 191.18 145.83 171.53
Tractor - 25000.00 10833.33
Planker 767.65 787.50 776.25
Chaff Cutter 8470.59 12000.00 10000.00
Yoke 152.94 116.67 137.22
Power Sprayers 2985.29 3645.83 3271.53
Power Tiller 7352.94 35416.67 19513.89
Foot Sprayers 647.06 1000.00 800.00
Spade 785.29 1175.00 954.17
Sickles 332.35 412.50 367.08
Khilna 317.65 431.25 366.88
Pruning Scissors 2470.59 4416.67 3313.89
Axe 382.35 541.67 451.39
Grafting Knives 576.47 933.33 731.11
BasketKiltas 520.59 700.00 598.33
Plastic Crates 463.24 1031.25 709.38
Ladders 1235.29 2833.33 1927.78
Subtotal 27651.47 90587.50 54923.75

(5.95) (13.74) (10.00)
Particulars
Cattle Shed 35703.56 50224.19 41995.83
Store Room 28518.67 59686.72 42024.82
Subtotal 437396.14 568479.59 494198.97

(94.05) (86.26) (90.00)
Total 465047.61 659067.09 549122.72

(100.00) (100.00) (100.00)

Figures in the parenthesis represent percentage total

4.1.9 Group wise average gross income

To examine the relative importance of litchi iretaconomy of sampled growers;
source wise break up of family income of differeategories has been summarized in Table
4.9. It was interesting to note that average prodnoof litchi contributed about 44.79 per

cent towards the total family income of the sampjeowers in the study area. Rest of the
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sources of income were from the other agricultaral non-farm activities like cultivation of

field crops, other fruit crops and non-farm actestsuch as service and business.

Table 4.9: Group wise average income composition tfe sampled growes

(Rs./annum)

Particulars Group-I Group-ll Overall
Field crop 7144.10 5468.20 6417.90
(2.01) (1.45) (1.76)
Vegetable 8185.30 4423.10 6555.00
(2.31) (1.17) (1.80)
Litchi 102002.00 243802.00 163449.00
(28.74) (64.49) (44.79)
Other fruits 17470.60 37211.50 26025.00
(4.92) (9.84) (7.13)
Service/business 220091.00 87149.30 162483.00
(62.02) (23.05) (44.52)
Total 354892.00 378054.00 364929.00
(100.00) (100.00) (100.00)

Figure in parentheses represent percentage to thetal

The share of litchi income varied from 28.74 #.4® per cent among different
groups with 44.79 per cent at overall level, intit@ the importance of litchi cultivation in

the economy of sampled households.
4.2 COST AND RETURN OF LITCHI CULTIVATION

The data on the cost of cultivation of agriculturtammodities is useful for planning
as these data inform the planners about the aresewhis economical to produce various
commodities and the regions which would be accgtgimost suitable for the development
of industries based on the agricultural raw makeA& the micro level, it enables the farm
management experts to study the efficiency of #w@ous cultivation practices and alter the
crop planning by providing information regardingithprofitability. This helps the experts to
make practical recommendations for farm planningea at better allocation of existing
resources and introduction of agronomic practicdsickv would further increase the
efficiency of crop production.

The cost and return were worked out per hundredt fdasis for Group-I, Group-II
and overall. For estimating the cost and returtgnases from litchi, it has been assumed
that:

i) First bearing start from™year onwards in the study area.

i)  The major operation and input requirement remagrsi@nt in the age group
8-10, 11-16, 17-22, 23-28, 29-35 and 36-40.

iii)  Total economic life of litchi plantation is 40 yea
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The above mentioned groups are based on the pbgaial growth and productivity

pattern of the plant. The analysis in this sectias been divided as:

4.2.1 Establishment cost of litchi in the studgaar

4.2.2 Operational cost of litchi during non-begrstages

4.2.2.1 Group wise operational cost of litchi dgrhon-bearing stages
4.2.3 Maintenance cost of litchi during bearstages

4.2.3.1 Group wise maintenance cost of litchi migibhearing stages
4.2.4 Gross and net returns from different grgeips of litchi orchard

4.2.5 Average costs and returns from litchhards

4.2.1 Establishment cost of litchi in the study are

The initial cost of establishing the litchi orcaronsists of the preparation of the land
and layout, digging and filling of the pits, costpdants and planting material, cost of fencing
and bunding etc. The total cost of establishinghiitorchard during 2016-17 was Rs.
32157.43 (Table 4.10). Its break up shows that gma@mious components of establishment
cost; cost of labour for digging and filling of piis single largest (18.87%) cost item
followed by planting material cost (12.45%). It che seen further from the table that

variable cost constituted 45.56 per cent of thal testablishment cost.

Table 4.1Q Establishment cost of litchi in the study area

Particulars

Material Cost Value Per cent
Planting material 4003.47 12.45
FYM cost 2306.97 7.17
Soil treatment 522.57 1.63
Family labour cost 5752.96 17.89
Hired labour cost 313.61 0.98
Total working capital 7146.61 22.22
Interest on working capital 321.60 1.00
Risk Margin 714.66 2.22
Managerial cost 714.66 2.22
Sub total 1750.92 5.44
Total Variable Cost 14650.49 45.56
Fixed cost

Land revenue 6.00 0.02
Depreciation 3209.47 9.98
Rental value of land 12031.88 37.42
Interest on Fixed capital 2259.59 7.03
Total fixed cost 17506.94 54.44
Total cost 32157.43 100.00
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4.2.2 Operational cost of litchi during non-bearig stages

Litchi is a perennial crop with a gestation periofd7 years. The operational cost
during the non-bearing stages have been presemtdégkitable 4.11. A perusal of the table
shows that per hundred plants operating cost verma Rs. 29629.14 to Rs. 58312.41

during 1-7 years. The increase in the cost overydees is because of the high expenses

incurred on various inputs such as manures aniiZers, plant protection measures etc. it

can be further seen from the table that the vagiabkt constituted about 32 per cent of the

total cost during these years, whereas, 68 per wast contributed by fixed cost which

included land revenue, depreciation on farm impleisieised in litchi orchard, interest on

fixed capital and interest on past establishmest. co

Table 4.11: Operational cost of litchi during non-tearing stages

(Per cent)
Years

Particulars 1 2 3 | 4 | 5 6 | 7
Material Cost
Gap filling 1.89 - - - - - -
Lime - - - 0.33 0.41 0.48 0.62
Manures and Fertilizer 14.59 14.94 14.30 13.33 482. 12.17 12.56
Plant Protection 0.56 0.51 0.99 1.02 0.99 1.02
Family labour cost 11.71 9.92 9.82 10.28 10.25 9.95 9.15
Hired labour cost 0.00 1.65 3.03 3.34 3.87 4.87 4.93
Total working capital 16.48 17.15 17.83 17.99 17.78 18.51 19.13
Interest on working capital 0.74 0.77 0.80 0.81 00.8 0.83 0.86
Risk Margin 1.65 1.71 1.78 1.80 1.78 1.85 1.91
Managerial cost 1.65 1.71 1.78 1.80 1.78 1.85 1.91
Sub total 4.04 4.20 4.37 4.41 4.36 4.54 4.69
Total Variable Cost 32.23 31.27 32.02 32.68 32.39 3.08 32.97
Fixed cost
Land revenue 0.02 0.02 0.02 0.02 0.02 0.02 0.02
Deprecation 10.83 9.83 8.70 7.71 7.18 6.16 5.50
Interest on Fixed capital 7.63 6.92 6.13 5.43 5.06 4.34 3.87
Rental value of land 40.61 36.83 32.63 28.92 26.92 3.02 20.63
Interest on past establishment 8.68 15.13 20.49 2525. 28.43 33.40 37.01
Total fixed cost 67.77 68.73 67.98 67.32 67.61 86.9 67.03

100.00 100.00 100.00 100.00 100.00 100.00 100.00
Total cost (29629.14) | (32664.84) | (36870.56) | (41610.86)| (44687.89)| (52118.38)| (58312.41)

Figure in parenthesis represent total cost per 10plants

4.2.2.1 Group wise operational cost of litchi durig non-bearing stages

The sampled litchi growers were classified int@ tyvoupsviz. Group-1 (<60 plants)
and Group-Il (>60 plants) and the detail of therlyeaost has been presented in table 4.12. It
was observed that among the different age groupsdht differentials were negligible. It can

be further seen from the table that the total oostased with the increase in the age of the

plants, thus a positive relationship was observetivéen the cost and age of the plants.
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At overall level the variable cost was Rs. 9459r60* year which increased to Rs. 19226.34

in 7" year. Similarly the fixed cost showed an incregsimend. The total cost of

establishment of litchi orchard worked out to be B28051.53. The amortization cost for

forty years at the interest rate of 8 per cent R&s28904.05.

Table 4.12 Group wise operational cost of litchi diing non-bearing stages

(Rs./100 plants)

1

U

O

Group-| Group-Il Overall

hoe Variable Cost | Fixed Cost| Total Cost| Variable Cost| ed Cost| Total Cost| Variable Cost| Fixed Costf TotaCost
0 14423.76 17420.51 31844.27 14946.99 1761997 32666. 14650.49 17506.94 32157.4
(45.29) (54.71) (100.00) (45.90) (54.10) (100.00) 45.66) (54.44) (100.000

1 9640.50 19968.05 29608.545 9430.74 20225.32 29656.06 9549.60 20079.54 29629.14
(32.56) (67.44) (100.00) (31.80) (68.20) (100.00) 32.23) (67.77) (100.00)

2 9991.67 22336.74 32328.41 10506.98 22597.81 33204.7 10214.97 22449.87 32664.8
(30.91) (69.09) (100.00) (31.74) (68.26) (100.00) 31.27) (68.73) (100.00)

3 11145.94 24923.01 36068.91 12672.63 2524619 389218. 11807.50 25063.05 36870.5
(30.90) (69.10) (100.00) (33.42) (66.58) (100.00) 32.02) (67.98) (100.00)

4 12533.12 27808.52 40341.64 14990.92 2827970 48270. 13598.16 28012.70 41610.8
(31.07) (68.93) (100.00) (34.64) (65.36) (100.00) 32.68) (67.32) (100.00)

5 13523.26 31035.85 44559.11 15720.30 29135/99 42856. 14475.31 30212.58 44687.8
(30.35) (69.65) (100.00) (35.05) (64.95) (100.00) 32.89) (67.61) (100.00)

6 16227.25 34600.58 50827.8 18476.16 3532985 58806. 17201.78 34916.60 52118.3
(31.93) (68.07) (100.00) (34.34) (65.66) (100.00) 33.01) (66.99) (100.00)

7 18484.26 38666.81 57151.07 20196.75 39634,33 50831. 19226.34 39086.07 58312.4
(32.34) (67.66) (100.00) (33.76) (66.24) (100.00) 32.97) (67.03) (100.00)

Figure in parentheses represent percentage to totabst

4.2.3 Maintenance cost of litchi during bearingtages

The maintenance cost of litchi during bearinggetahas been studied under 6 age
groupsviz. 8-10, 11-16, 17-22, 23-28, 29-35 and 36-40. it lsa seen from the table that the
maintenance cost increased upt8 g8ar and then it started declining. In the ageigrof 8-

10 years the total maintenance cost was Rs. 78B5%8ch increased to Rs. 117985.73 in

the age group of 23-28 years. The maintenance wast Rs. 110548.17 which further

decreased to Rs. 109665.46 for the age group db3@ars. It can be seen that variable cost

varied from 48.33 to 61.85 per cent of the totaint@mance cost during different groups.

Among variable cost, labour cost contributed thghbst and varied from 25.05 to 41.21 per

cent. It was further observed that family laboustcdecreased with the age of orchard,

whereas, hired labour cost increased.
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Table: 4.13 Maintenance cost of litchi during beang stages

(Per cent)
Particulars 08-10 11-16 17-22 23-28 29-35 36-40
Material Cost
Lime 0.58 0.63 0.68 0.73 0.74 0.73
Manures and Fertilizer 13.72 12.77 12.35 11.40Q 212. 12.08
Plant Protection 0.93 0.91 1.12 1.19 1.22 1.19
Family labour cost 8.46 6.85 6.74 6.84 6.58 6.16
Hired labour cost 16.59 26.01 29.28 34.37 32.13 28.41
Total working capital 30.36 39.04 42.49 46.92 45.57 42.40
Interest on working capital 1.37 1.76 1.91 2.11 52.0 1.91
Risk Margin 3.04 3.90 4.25 4.69 4.56 4.24
Managerial cost 3.04 3.90 4.25 4.69 4.56 4.24
Sub total 3.51 6.29 7.88 8.09 7.12 10.39
Total Variable Cost 42.33 52.18 57.11 61.85 59.24 8.95
Fixed cost
Land revenue 0.02 0.02 0.02 0.02 0.02 0.02
Deprecation 411 3.41 3.06 2.72 2.90 2.93
Interest on Fixed capital 2.89 2.40 2.15 1.92 2.04 2.06
Rental value of land 15.41 12.78 11.46 10.20 10.88 10.97
Pro-rated establishment cgst 35.24 29.22 26.21 223.3 24.89 25.09
Total fixed cost 57.67 47.82 42.89 38.15 40.72 g81.0
Total cost (78058.63)| (94146.35) (104968.5[1) (117985.f3) (#8BOB7)| (109665.46

100.00 100.00 100.00 100.00 100.00 100.00

Figure in parentheses represent total cost per 1(flants

4.2.3.1 Group wise maintenance cost of litchi durgpbearing stages

It is observed from the table that the total cafstultivation per hundred plants in
litchi ranged from Rs. 76807.62 to Rs. 115405.36 faom Rs. 79694.57 to Rs. 121360.05 in
Group-1 and Group-Il respectively. In overall, totapst varied from Rs. 78058.63 to Rs.

117985.73. It can been seen from the table thabtiaécost increased from 8-10 years to 23-

28 years age group and was found maximum foraipgsgroup. The variable costs exhibited

increasing trend upto 23-28 year age group and deetined thereafter. The variable cost
varied from Rs. 32322.93 to Rs. 70920.67 and R88336 to Rs. 75646.04 in Group-l and
Group-Il respectively. The fixed cost was foundbi® Rs. 44484.69 and Rs. 45714.01 for

Group-1 and Group-Il respectively.
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Table 4.14 Group wise operational cost of litchi dung bearing stages
(Rs./100 plants)

Group-| Group-II Overall
Age Variable Cost | Fixed Cost | Total Cost | Variable Cost| Fixed Cost | Total Cost| Variable Cost| Fixed Cost| Total Cost
08-10 32322.93 44484.69| 76807.6Q2 33980.56 45714.01 79894. 33041.24 45017.39 78058.63
(42.08) (57.92) (100.00) (42.64) (57.36) (100.00) 42.83) (57.67) (100.00)
11-16 48321.30 44484.69| 92805.99 50185.11 45714.01 95899. 49128.95 45017.39 94146.34
(52.07) (47.93) (100.00) (52.33) (47.67) (100.00) 52.18) (47.82) (100.00)
17.22 58480.57 44484.69] 102965.26 61874.14 45714.01 BOTY58 59951.12 45017.39 104968.51
(56.80) (43.20) (100.00) (57.51) (42.49) (100.00) 57.11) (42.89) (100.00)
23.28 70920.67 44484.69| 115405.36 75646.04 45714.p1 2036 72968.33 45017.39 117985.72
(61.45) (38.55) (100.00) (62.33) (37.67) (100.00) 61.85) (38.15) (100.00)
9.35 63461.60 44484.69| 107946.29 68236.62 45714.p1 me’3 65530.77 45017.39 110548.16
(58.79) (41.21) (100.00) (59.88) (40.12) (100.00) 59.28) (40.72) (100.00)
3640 64557.27 44484.69] 109041.96 64766.8 45714.01 11844 64648.07 45017.39 109665.46
(59.20) (40.80) (100.00) (58.62) (41.38) (100.00) 58.95) (41.05) (100.00)

Figure in parentheses represent percentage to totabst

4.2.4 Gross and net returns from different aggroups of litchi orchards

The gross returns and net returns of different ggeips orchard for Group-I and
Group-Il have been estimated and presented in Habfe Perusal of the table shows that the
gross income of Rs. 91601.12 was recorded in 8eHD gid litchi orchard which increased to
Rs. 360856.27 for 23-28 years old litchi orcharde Gross returns were observed to decline
after 28 years of plantations and were estimateditaRs. 217215.83 in 36-40 years old litchi
orchard in the study area. Similar trends were eskin case of net returns from litchi

orchards.

Table 4.15 Gross and net returns from different aggroups of litchi orchards

Age Gross returns (In Rs.) Net returns (In Rs.)
Group-I Group-Il Overall Group-I Group-ll Overall

8-10 89375.00 94512.20 91601.12 12567.38 14817.62 13942.
11-16 261864.41 268253.97 264633.2p 169058.42 172354.84 70486.87
17-22 311290.32 335087.72 321602.538 208325.06 227499.56 16632.01
23-28 348000.00 377668.31 360856.2f 232594.64 256308.25 4287D.54
29-35 268060.84 293229.17 278967.11 160114.55 179278.53 6841B.94
36-40 214120.37 221263.74 217215.88 105078.42 110782.92 0755D.37

4.2.5 Average costs and returns from litchi orchads

The average costs and returns from the litchi adshhave been estimated and results

are presented in Table 4.16. It was found thae#iablishment amortized cost over 40 years
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at 8 per cent discount rate was Rs. 28904.05 peplehts with average maintenance cost of
Rs. 70097.46. Thus the total cost was estimateletdrs. 98191.54. The average gross
returns from 100 plants were estimated to be RS82%8, thus a net return of Rs. 157621.14

on an average basis.

Table 4.16 Average costs and returns from litchi athards
(Rs. /100 plants)

Sr. No. Particulars Amount
1 Establishment cost * 28094.05
2 Average maintenance cost 70097.46
3 Total cost per year 98191.54
4 Average gross income per year 255812.68
5 Net income per year 157621.14

*Amortized over 40 years @ 8 per cent per year
4.3 Financial analysis of litchi

The pay-back period for plantation was estimatetPayears for both the groups. The
discount rate 8 per cent was used to estimate rigept worth of the future income. The
analysis across groups revealed that NPV at 8 grar discount rate was more for Group-Il
(Rs. 502690.51) and less for Group-I (Rs. 46422118e internal rate of return varied from
19.06 to 19.25 per cent which indicates the maxinpawying capacity of litchi plantation
implying hereby, that investing in the litchi ismvéincially desirable as long as the rate of

interest on loan does not exceed 19 per cent.

Table 4.17 Group wise measures of investment per@@lants

Particulars Group-| Group-ll
Internal Rate of return (%) 19.06% 19.25%
Net Present Value (Rs.) 464221.78 502690.51
Benefit-Cost Ratio 1.67 1.70
Internal Rate of return (%) 19.06% 19.25%
Payback Period (Years) 12.00 12.00
Annuity (Rs) 38929.71 42155.71

4.3.1 Comparative measures of investment

A comparison of the result obtained from the twprapsal methods reveal that the
amortization method has slightly under estimatee bienefit-cost ratio as compared to
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present value method; however the difference wadange (Table 4.18). There was a wide
difference in income calculated under present vahethod and amortization method. The
amortization method suggested an income of mone & 28094.05 over the maintenance
cost for retaining the litchi orchards as this imeo was enough to meet the amortized
establishment cost. The present value method edjain income of more than Rs. 40327.64
for retaining the old litchi orchard. Hence presealue method appeared more realistic as

litchi orchards have to compete with other crops.

In view of the fact that litchi orchards have lomgductive life like other fruit crops
and that it is difficult to collect information arost and returns for all the years as required in

present value method, the amortization method iemseful and convenient.

Table 4.18 Comparative measures of investment wdrtestimated by Present value and
Amortization methods

Particulars Present Value Method Amortization
Net Present Value (Rs.) 480891.56 326610.10
Benefit-Cost Ratio 1.69 1.39
Payback Period (Years) 12.00 15.00
Internal Rate of return (%) 19.14% -
Minimum income before replacement of orchard 40327.64 28094.05

4.3.2 Sensitivity analysis:

The rate of return from investment is likely to nbga according to changes in basic
parameters, such as future yield projections, irgmat output prices and demand estimates.
For example, it is quite possible that when theaneder litchi plantation is increased, the
supply of final product also increases. This wdlvb an adverse effect on price and income
of the producers. It is therefore important to ekxamthe sensitivity of the benefit-cost,
returns to change in costs and returns caused &ygels in assumptions about price and
yields.

The sensitivity analysis for litchi production iaged on two assumptions:
a) Cash outflows of litchi increased by 5 and 10 pertavith constant returns.

b) Returns decreased by 5 and 10 per with constant co

The overall sensitivity analysis of litchi plantats has been presented in Table 4.19.
The analysis shows that an increase of 5 to 1@@eifrin cost does not make the cultivation

uneconomic as economic measures are well in thgeramth small change in their
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magnitudes. Similarly a decrease of 5 to 10 pet itereturns does not affect the economic
feasibility. Net present value ranged from Rs. 7034 to Rs. 461881.40, Benefit cost ratio
varied from 1.15 to 1.66 and IRR between 18.01 EHh@5 per cent at discount rates 10 and
15 per cent respectively. Hence investment inilipcbves to be stable to changes in cost and
yield variations. This suggests that risk and utadeties associated with price and cost were

less in litchi crop under the prevailing situationghe study area.

Table 4.19: Overall sensitivity analysis per 100 plants for lithi plantation

Increase in costs Decrease in return

Measure of Investment worth

5% |  10% 5% | 10%
NPV at discount rate of
a.) 10 percent 461881.40 428337.60 437110.18 378895
b.) 15 percent 112803.80) 92459.34 106146.37 79144.5
Internal rate of return (%)

18.95 18.18 18.91 18.01
BCR at discount rate of
a.) 10 percent 1.66 1.58 1.65 1.56
b.) 15 percent 1.26 1.15 1.26 1.19

4.4 MARKETING OF LITCHI

4.4.1 Marketing functions

Various marketing functions are performed by thehli growers for marketing the
produce. The product has to be prepared for thé&eharhich involves picking, assembling,
grading, packing, transportation, loading/unloadisigrage etc. All these factors have been
found to be important determinants of price whitthi fetch in the market and great care
has to be ensured at every step. Any carelesshemsyastage in marketing channel may

lower the prices and hence affect net returns aaer

4.4.1.1 Harvesting

Picking of litchi at the correct time is essentialensure its quality production and
maximum storage life. Litchi has to be harveste@&nvimature but not yet fully ripe. Physico-
chemical studies of litchi fruits during fruit ddepment stage reveal that 19 °B TSS and red
peel colour which appears during last week of Maghe best time for harvesting in litchi.
The stage of picking also depends on the time é&gyden the picking and expected arrival of
the fruit in the market. However, for distant mdsgkgoroduce be harvested when still hard-

ripe or just have turned pinkish and the sharplynteal tubercles on the skin have become
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flattened. The maturity of the fruit is judged frdhe tubercles on it. The litchi fruit is picked
in whole clusters with a portion of the leafy staltached to each of them. Thus the fruit
does not wilt after harvest. The fruit clusters apet picked several times as they do not
ripen on the tree at the same time. The harvestedshould be kept in the shade because
atmospheric temperature is very high at harvedtmg. If allowed to remain exposed to the
sun, the fruits lose their freshness, become dutlolour and deteriorate in quality. Litchi is
very susceptible to post-harvest losses and otirensf of mechanical injuries and therefore
should not be handled any more than necessary. @afmam rough handling will accelerate
deterioration, thus reducing the value of the poediCovering the canopy with 30 per cent
green or 50 per cent white shade net has exteindetiarvesting period by almost 16 days

due to reduced total heat units and interceptectBed sunlight/burning symptoms.

4.4.1.2 Grading

After picking the fruit grading is thmext important marketing function. Grades and
standards constitute an agreed upon market langwdgeh can greatly simplify the
marketing process and reduce marketing costs. Brgplades and standards also furnish an
ethical basis for buying and selling. Various gsadee: Extra class (Equatorial diameter 33
mm), Class | (Equatorial diameter 28 mm) and ClAas@Equatorial diameter 23 mm).
Grading is normally done manually by experienceahifia members or by hired graders.
Most of the grading is done manually; this leavegimscope for variation.

4.4.1.3 Packing

Packaging is very useful function in the mankgti For commodities like litchi
which are perishable, fragile in nature and tranggbto distantly located markets all over
the country needs a special type of container &@kaging which can protect and preserve its
quality during transportation and handling. Lit¢haits are packed in mulberry baskets of
suitable size. Soft dry grass or banana leaveslaghmi placed in the baskets before litchi
clusters are piled up. The clusters should notdmked too high or too deep as the bottom
fruit gets crushed. The fruits are covered with samore grass or banana leaves and a piece
of moist gunny bags should be wrapped around tls&dbaand tied securely. Selection of
packaging depends on market preferences and aliijlabhe ideal package protects fruit
from damage and minimizes water loss and condemsafior domestic markets litchi is
usually packed in small bamboo baskets or woodatesr Square baskets less than 30 cm

high give good protection against injury. Propeckpag of fruits is important in maintaining

57



freshness and quality and preventing fruit decaynduransit for marketing to distant places.
These are lined with litchi leaves or other softkpiag material as paper savings, wood-wool,
etc. Sesame leaves are supposed to be the bestahfatepacking. A good box for packing

fruits should be light in weight, shallow and riggdough to protect the fruits. It should have
few holes for ventilation and rope handles on eithée for lifting the box. Fruits are packed
in clusters along with few leaves. Plastic packggiombined with cool storage or fungicides

has also been recommended.

4.4.1.4 Transportation

Transportation is another important marketingcfion which adds place utility to
produce. The adequate arrangements for quick toatadion of fruits to every nook and
corner of the country are essential for realizirjtdr returns from the produce. Various
modes of transportation were used to carry frudsnforchards to road head. These include
pack animals, human labour and ropeways. In additiactors and other light vehicles are
also used in case orchards are connected withrdgdts. From road head to terminal markets

the fruit is carried in trucks.

4.4.2 Identification of marketing agencies

These agencies are the functionaries specializepleiforming various marketing
tasks. The role of each marketing functionarieolived in litchi marketing is discussed as

under:

4.4.2.1 Producer

Orchardist himself is one of the important markatdtionaries performing various
functions in litchi marketing. He undertakes piakirassembling and grading of the fruit,
making arrangements for packing material and tramapon of the produce from orchard to

road head and ultimately to consuming markets.

4.4.2.2 Pre-harvest Contractor

Pre-harvest contractors are the persons spedaliz@erforming various marketing
functions. They are efficient marketers of fruithey overcome the difficulty of small
produce by way of contracting more than one orclardne time and perform most of the

marketing functions themselves.
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4.4.2.3 Wholesalers

Wholesalers are those individuals or business ecosogho specialize in performing
various marketing functions like buying, sellingoring etc. They buy and sell in large
guantities for their own gain. The wholesaler sdis retailers, other wholesalers and
industrial users, but does not sell in significamounts to ultimate consumers. In litchi

marketing generally the same firm acts both as cesion agent as well as wholesaler.
4.4.2.4 Retailer

The retailer buy product from wholesaler for resdirectly to ultimate consumers.

He earns his income from the difference in the aatkpurchase price.

4.4.2.5 HPMC

The Horticultural Produce Marketing and Processi@grporation Ltd. were
incorporated in the year 1973 in Himachal Prad@sle main functions of the corporations
are to modernize litchi marketing system by dewvelgpnfrastructure for the post-harvest
handling of litchi on scientific lines. These HPMChave set up many mechanical grading
and packing houses, cold storage facilities in peoty areas and consuming markets,
transportation facilities both ordinary and refraged and fruit processing plants in their
respective states. In addition, these corporatime to make arrangements for the sale of
fresh fruits and processed products in various starksupply of packing material to
orchardist etc. These facilities are offered tahiitgrowers in the form of integrated

marketing system to make use of them for betteirmet through value addition.
4.4.2.6 Market Information agencies

Market information ensures the smooth and efficieperation of the marketing
operation. Accurate, adequate and timely availgbitf market information facilitates
decision about when and where to market the fiuneé National Horticultural Board collects
prices of litchi for different varieties and gradesm different markets of the country and
disseminates the same through All India Radio Shianld through monthly bulletins for the
benefits of the producers, traders and consumers.

4.4.3 Marketing Channels

The marketing channel means the route through lwhicommodity travels from

producer to the final consumer. Due to the existemicvarious agencies working between
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producer and consumer, there are different margetiannels for the same commodity. The
agencies involved in the marketing of litchi in thieidy area are local traders, wholesalers
and retailers. Following marketing channels werseobed in the study area in the marketing
of litchi:

4.4.3.1 Sale through wholesaler:

Wholesaler was most commonly used in Channels BneCD. Wholesaler collected
the produce from the doorsteps of the producergasmdharvest contractor. In the study area,
about 78.77 per cent of the produce was dispost#tdafgh these channels (Table 4.20).

4.4.3.2 Sale through pre-harvest contractor:

Most of the farmers sold their produce through Immesest contractor. The total
guantity marketed through this channel worked oube 50.28 per cent of the total produce
sold in the study area (Table 4.20).

4.4.3.3 Direct sale to consumer:

This channel establishes a direct relationshiph witie consumer. This channel
promises higher share of producer in the consunmepse. About 5.84 per cent of the total
produce was marketed through this channel (Taie)4.

It can further be observed from the results (T&@bk9) that Channel- C was found to
be the most preferred channel, since 50.28 per afetite produce was traded through this
channel (Table 4.20)

Table 4.20:Quantity of Litchi marketed through various channels

I\é?lr‘:l(ﬁ::gg Marketing intermediaries % Share in total
Quantity marketed
Channel-A | Produce>Consumer 5.84
Channel-B | Produce>Wholesale> Retailer>Consumer 28.49
Channel-C | Producer>Pre-harvest contracterWholesalet> Retailer> Consumer 50.28
Channel-D | Producef>Processing unit (Consumer) 15.39
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Share in total Quantity marketed

Channel-D Channel-A
15.39% 5.84%

Channel-C
50.28%

Fig 4.6: Per cent share in total quantity transacte through different marketing channels

4.4.3.1 Marketing costs
) Cost incurred by producers:

In Channel-A, producer sold the produce dised¢td the consumer. The total
marketing cost incurred by the producer workedtouie Rs.183.95 per quintal. In Channel-
B, producer sold their produce to the wholesalethim market. The total marketing cost
incurred by the producer worked out to be Rs. 25h&r quintal. In Channel-D, producer
sold their produce to the processing unit in theMiIP The total marketing cost incurred by
the producer worked out to be Rs. 243.85 per guilmaChannels-C producer sold their
produce to the pre-harvest contractor. There wasareting cost to be borne by the farmers
as the pre-harvest contractor collected the produm® the doorsteps of the producers
(Table 4.21).

i) Marketing cost incurred by pre-harvest contractor:

The pre-harvest contractor was present in the etag Channel-C. The total
marketing cost incurred by the pre-harvest contragh this marketing channel was
Rs.625.46 per quintal. The major items of costsewamrmmission charges (Rs.303.05) per

quintal followed by transportation cost (Rs.100.45)

iii) Cost incurred by wholesaler:

The local traders were found in the marketing QleésnB and C. The commission
charges, transport and tax constituted the impoitams of marketing costs. In Channel-B
and C wholesaler spent Rs. 1191.93 and 1193.9qetal in the marketing, out of which
room rent, commission charges and transportatiah accounted for Rs. 1037.43 and Rs.

1039.48 per quintal respectively (Table 4.21).
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Table: 4.21: Marketing costs and margin of diffeent functionaries in the different

marketing channels of litchi

(Rs./Quintal)

Sr. No Particulars Channel A| Channel B| Channel C| Channel D
1) Marketing cost incurred by producers
1 Net price received by farmer 6547.84 5635.26 5060 4172.17
2 Transportation cost 60.67 85.25 75.63
3 Cost of gunny bags 24.50 26.00 24.75
4 Cost of basket 75.68 95.67 98.37
5 Loading / unloading 15.70 18.54 16.73
6 Carriage Charges 7.40 16.37 18.37
7 Telephone Charges 0.00 10.00 10.00
Total 183.95 251.83 243.85
Farmer's selling price 6731.7¢4 5887.09 5050.f5 1642
1) Marketing cost incurred by pre-harvest contractor
A Gross price paid by pre-harvest contractor 5050.75
1 Loading / unloading 10.45
2 Packing material cost 100.50
3 Commission charge 303.05
4 Telephone Charges 10.00
5 Transportation cost 100.45
6 Mandi Tax 101.02
B Total 625.46
C Pre-harvest contractor margin 300.00
5 Eafcugrsvee;tri(égntractor Selling price/ Wholesaler 5976.21
1)} Marketing cost incurred by Wholesaler
A Gross price paid by Wholesaler 5887.09 5976.21
B Cost components of Wholesaler
1 Loading / unloading 16.75 16.75
2 Room rent 588.71 590.75
3 Telephone Charges 20.00 20.00
4 Transportation cost 95.50 95.50
5 Mandi Tax 117.74 117.74
6 Commission charge 353.23 353.23
C Total 1191.93 1193.97
D Wholesalers Margin 250.00 250.00
E Wholesaler Selling price/ Retailer purchase price 7329.02 7420.18
V) Marketing cost incurred by Retailer
A Gross price paid by Retailer 7329.02 7420.18
B Cost components of Retailer
1 Loading / unloading 18.75 18.75
2 Telephone Charges 10.48 10.48
3 Transportation cost 30.54 30.54
4 Mandi Tax 146.58 148.40
5 Commission charge 439.74 445.21
C Total 646.09 653.38
D Retailer Margin 350.00 350.00
E Retailer Selling price 8325.11 8423.56
V) Consumer' Purchase Price 6731.79 8325.11 8423.56 4416.0
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iv) Price spread among different marketing channed

The price spread and marketing efficiency of litamong different channels has been
presented in Table 4.22. The price spread was fdande maximum in channel-C Rs
3372.81 followed by Channel B, D and A i.e. Rs. 288, Rs 243.85 and 183.95
respectively. Producer’s share in consumer rupeefewand to be maximum in channel-A i.e.
97.27 per cent and minimum in channel-C i.e. 5p86cent. Marketing efficiency which has
been an indicator of overall performance of thekating channels was found to be highest
in channel-A followed by channels D, B and C resipety. Though channel A has been

found to be most efficient but the volume transaet@s very less (5.84%).

Table 4.22: Price spread and marketing efficiency folitchi among the different
marketing channels
(Rs./Quintal)

Particulars Channel A Channel B Channel C Channel D
Producer price (Rs.) 6547.84 5635.26 5050.75 4172.17
Consumer's price (Rs.) 6731.79 8325.11 8423.56 4416.02
Price spread 183.95 2689.85 3372.81 243.85
Producer's Share in consumer rupee 97.27 67.69 59.96 94.48

Marketing cost 183.95 2089.85 2472.81 243.85
Marketing efficiency 35.60 2.10 1.50 17.11

45 PRODUCTION AND MARKETING PROBLEMS FACED B Y THE FARMERS

Problems faced by the farmers in the cultivatiod ararketing of litchi along with the
reasons for their adoptions in the study area haea discussed in this section. The farmer’s
responses to the problems were recorded and rdsts been shown in Table 4.23. The

problems were classified into production and mankeproblems.

Shortage of labour, high wage rate and non-avdiihalait peak operation time were
problems faced by the farmers. Marketing problen@uded higher commission, lack of
bargaining power, delay in payments, large numlbantermediaries and lack of transport
facilities. The major problem in the production amérketing has been tested using chi-
square on the per cent multiple response of thexdes in Table 4.23. Problem of non-
availability at peak operation time was found mamne Group-Il (57.69%) which was
significantly different from Group-l and other ptelms were non- significant which means

that these problems were faced by all farmers th bee groups.
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Table 4.23: Problems faced by litchi growers in ta study area

Multiple response per cent)

Sr.No Problems Group-I Group-ll Overall Chi-square
"7 | No. of farmers 34 26 60

1 Production problems
Shortage of labour 11.76 19.23 15.00 1.83
Higher wages rates 32.35 42.31 36.67 1.34
Non-availability at peak operation time 23.53 57.69 38.33 14.73**
High transportation cost 44.12 65.38 53.33 4.19
Desired brand not available 2.94 3.85 3.33 0.12
Fertilizer not available 8.82 11.54 10.00 0.37
High prices of chemicals 35.29 23.08 30.00 2.55
Chemicals not available on time 50.00 46.15 48.33 150
Irrigation facility not available 79.41 69.23 75.00 0.70
Lack of extension education 47.06 57.69 51.67 1.09
Non availability of healthy plant material 23.53 .23 23.33 0.02
Diseases and pest infestation 47.08 46.15 46.67 3 0.0

2 Marketing problems
Higher commission 23.53 15.38 20.00 1.70
Lack of bargaining power 8.82 15.38 11.67 1.81
Delay in payments 11.76 3.85 8.33 3.95
Large number of intermediaries 5.76 7.85 6.67 3.95
Lack of transport facilities 35.29 42.31 38.33 0.64
Lack of rumenerative price 38.24 26.92 33.33 1.96

**significant at 5 per cent level of significance
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Chapter-5

SUMMARY AND CONCLUSIONS

Horticulture sector has a significant impact on thewth of the
country’s economy and is expected that in futuso al can make significant
contribution towards accelerating the agricultugabwth and contribution in
GDP. India is the second largest producer of litchthe World after China.
Litchi is an important fruit crop commercially grown India with tremendous

export potential and plays a significant role ia #tonomy.

In India area under Litchi is 85000 ha which acdsdar a production of
528,300 MT (NHB, 2014). In Himachal, litchi is caméd mainly to lower hills
of district Kangra, the area under litchi cultivatiin the state is 5200 ha which
accounts for production of 3500 MT. The Kangrardistof Himachal Pradesh
which is the major pocket under litchi cultivaticovers an area under of 3025
ha with a production of 2499 MT (Statistical Ouéighof HP, 2014).

It was with this background that, the present sttBgonomics of
Production and Marketing of LitchiL{tchi chinensis) in Kangra district of
Himachal Pradesh” was conducted in Kangra disticHimachal Pradesh to
know about the different aspects of production amarketing including the
problems faced by the households engaged in thduption of litchi with

following objectives;
1. To examine the socio-economic status of litchi grswy
2. To work out economic feasibility of litchi cultivian in the study area.
3. To study the existing marketing system of litchthe study area.

4. To analyze the problems faced by the litchi grovaerd suggest remedial

measures.

Multistage random sampling design was used for dblection of the
respondents from Kangra district of Himachal Prades total sample of 60

households was drawn and households were dividedtwo different group’s



viz. Group-l (<60 plants) and Group-Il (>60 plan&jcording to cube root
cumulative frequency method. The data collected analyzed pertaining to
reference year 2016-17. The primary data were aelle on demographic
features such as family size, age, education, @timup economic parameters
(land inventory, farm building, livestock, croppipattern and income), cost of
production, yield, marketable or marketed surplumgrketing costs, mode of
transportation and problems faced by the growersvanous aspects of
production and marketing. Secondary data were eddiected with respect to
area and production of litchi from the developmétacks and other allied
departments. The data were collected on well-desigore-tested schedules by

adopting a personal interview method.

In order to meet out the requirements of study ahjes various

analytical tools were used.

Main findings of the study:

1. Average size of the family was found 5 personfiedtudy area.

2. At overall level the proportion of nuclear familyaw 85 per cent and that
of joint family 15 per cent highlighting the domire@e of nuclear family
structure in the study area.

At overall level sex ratio was found to be 788.66.

Literacy rate revealed that nearly 87.6&r cent family members were
literates at overall level and literacy index was33 indicating good level
of quality of education.

5. Occupational distribution revealed that 77.22 partof work force in the
sampled households practice farming, followed hyise (14.33%) and
business sector (8.45 %) at overall level.

6. The proportion of farm workers in a family variewrh 72 to 79.10 per
cent across different groups.

7. Dependency ratio estimated with respect to famig svas found 0.25 on
an average level indicating dependence up to 2de9Zent in the study
area.

8. The average size of land holding in the overalegaty was found 0.79

hectares of which 18.98 per cent was cultivated ared majority of the
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10.

11.

12.

13.

14.

15.

16.

area i.e. 77.02 per cent was under fruit crop® atiner uses of land in
the study area were forest land (0.04@hasnis/ Pastures land (0.27 %)
and Land put to non-Agricultural use was 3.68qast.

The analysis of cropping pattern showed that cecegbs grown were
maize and wheat. Of the gross cropped area, tteeuarder cereals was
31.39 per cent. The area under litchi was 55.28 #nh@8 per cent in
Group-l and Group- Il respectively. The total angader litchi was
estimated 63.68 per cent.

Cropping intensity was found 113.16 per cent araVével. The reason
behind low cropping intensity was that intercrogpimas not followed in
litchi tress and majority of the area was undehlitultivation.

The overall size of animals was 1.44 ACU amongdlierent groups.
More than 50 per cent of the total livestock wawgdfollowed by young
stock (18.26%). The other types of livestock ineldduffaloes (3.92%),
goat (0.078%) and sheep (0.078%) respectively etatievel.

It was found that of the total farm investment hg tarmers 90 per cent
was on farm buildings and only 10 per cent washefarm implements.
Litchi contributed maximum to farm income in casesooup-Il i.e. 64.49
per cent and at overall its contribution was foddd79 per cent to the
total farm income.

Initial cost of litchi plantation per hundred planvas calculated to Rs.
32157.43 at overall level and practically found adtnsame in the both
groups.

In litchi, non- bearing stage was found up to 7rgeand variable and
fixed cost varied from Rs. 9549.60 to Rs. 1922&8d Rs. 17506.94 to
Rs. 39086.07 in Group-I and Group-1l respectivélye total cost of non-
bearing litchi plantation was found to have positrelationship with the
age of the plants. The fixed cost and the inteoespast establishment
cost was found to be the prominent cost item inlélber years of non —
bearing stages.

Maintenance cost per hundred plants during beatiage at overall level
showed an increase in the total cost upto 23-28syaad thereatfter, it
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17.

18.

19.

20.

21.

started decreasing which is due to the decreageohuction and lesser
labour requirement. The per cent share of the bigriand fixed cost
varied from 42.33 to 58.95 and 38.15 to 57.67 pat i the total cost.
The gross returns ranged between Rs. 91601.12 an@@®856.27 on
overall. The gross returns were showing an incngasiend up to 23-28
years of age and then started declining thereaftiee. average life of
litchi tree was considered 40 years. The net returare found maximum
(Rs. 242870.54) in 23-28 years age group of beatinge.

The payback period worked out to be 12 years fdh lhbe groups.
Benefit-cost ratio was estimated to 1.67 and 1.#8 an internal rate of
return (IRR) 19.06 and 19.25 per cent for Groupd &roup-1l. The net
present value varied from Rs. 464221.78 to Rs. 802 for Group-|
and Group-Il.Net Present Worth’s and Benefit Coatié® indicated that
litchi was financially viable at a discount rate &fper cent over a forty
year production period.

The amortization method suggested an income of thaire Rs. 28094.05
over the maintenance cost for retaining the litaichards, as this income
was enough to meet amortized establishment costafortized value of
returns was calculated at the rate of 8 per ceatalse financial
institutions advance short-term loans to litchi weos at this rate of
interest.

Sensitivity analysis of the litchi plantation shawhat an increase of 5 to
10 per cent in cost and a decrease of 5 to 10 gu@rin returns do not
make the cultivation uneconomic. Net present vateged from Rs.
79144.51 to Rs. 461881.40, Benefit cost ratio rdngetween 1.15 and
1.66 and IRR between 18.01 and 18.95 per centsabdint rates 10 and
15 per cent respectively. This clearly shows tlsitsrand uncertainties
associated with price and costs are less in ldabp.

Four marketing channels were found prevalent instely area. Among
these channels, Channel-C (ProddeerPre-harvest contractor

Wholesale® Retailer> Consumer) was found to be the most preferred
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22.

23.

24,

25.

26.

channel as 50.28 per cent of the produce was trademligh this
marketing channel.

Producer’s price varied from Rs. 4172.17 to Rs.7654 , Price spread
was maximum in channel-C followed by B, D and AodRrcer’s share in
consumer rupee was found to be maximum in channet¢A97.27 per
cent and minimum in channel-C i.e. 59.96 per cent.

Highest efficiency was found in channel A followég D, B and C
respectively. Though channel A was found efficiéntt the volume
transacted was very less (5.84%), because prodasdraded directly to
consumer.

Major problems faced by the farmers related to petidn in the study
area were shortage of labour, high wage rate amd awailability of
labour at peak operation time. Marketing problemsluded higher
commission, lack of bargaining power, delay in pawits, large number
of intermediaries, lack of transport facilities dadk of rumenrative price.
Non-availability of labour at peak operations @B.%) and was the
major problem. All other problems were non-sigrafit meaning thereby
that these problems were common to litchi growdrath the groups.
Lack of extension services and non- availabilithe&lthy plant material
were another important problems faced by the ligglowers in the study

area.

Suggestions and policy options

The study has brought into focus many problemdgingldo the production

and marketing of litchi in the study area. In order meet the growing

requirements of litchi, emphasis is needed on thnairketing potential also.
The findings of the present study have resultedvamious suggestions
regarding the production and marketing of litchiheTsuggestions and policy
issues emerged from the present study are:

The orchardists should be trained properly irfgoeing various operations
in the orchard, especially timely application o tiertilizers and insecticides

and other improved management practices.
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. The inputs like fertilizers, plant protectiomernicals should be made available
to the orchardists on time and at subsidizessrat

. HPMC should strengthen its branches in the asaawill increase producer’s
share in consumer’s rupee.

. Due to perishable nature of the produce fruwcpssing units in the study area
can help the orchardists in getting better pricesctilled fruits and can solve
marketing problems upto some extent.

Information on market potential, price and maikeelligence is required to
be collected through market survey so that propaketing strategy could be
formulated. A sound data base of production paakrdaiong with their
potential needs to be created.

Adoption of modern farm techniques should beoeraged by creating
awareness among the producers.

Short term training programmes should be orgahim the study area
regarding the diseases management, high densitgtinda collection
techniques and scientific methods of processing auadling in order to
enhance the skill of producers to maximize thepmefit and reduce wastage

of produce.

70



LITERATURE CITED

Ahmad B and Mustafa K. 2006. Forecasting kinnowdpation in Pakistan: An
Econometriclnternational Journal of Agriculture and Biology 4:455-458.

Anchal D and Sharma VK. 2009. Price spread of ilitciPunjab.Indian Journal
of Agricultural Marketing 23:147-153.

Anonymous. 2014. Horticultural Data Base 2015, &l Horticulture Board,
New Delhi.

Anonymous. 2014. Statistical Outlines of Himachaeddesh 2015. Directorate of
Economics and Statistics, Government of Himachadi&sh.

Atibudhi HN. 1997. Constraints associated to haitiwe development in Orissa.
Indian Journal of Agricultural Economics 52:657-658

Bakhsh K, Hassan | and Akhter M.S. 2006. Profitgbihnd cost in growing
mango orchardslournal of Agriculture and Social Science 2:46-50.

Bhardwaj RK, Gebrehiwot K and Goitom T. 2012. Chafles and constraints of
production, marketing and export of litchi: The &W matrix approachNinth
AIMS International Conference on Management. 42:1337-1348.

Bhat A, Kachroo J and Kachroo D. 2011. Economicraigpl of kinnow
production and its marketing under North-westerimédyan region of
JammuAgricultural Economics Research Review 24:283-290.

Chand K, Mathur VC and Kumar S. 2001. An Economguiry into growth and
instability of India's agricultural exportdndian Journal of Agricultural
Research 35:25-30.

Chaturvedi OP and Jha MK. 1998. Crop production @ez@homics underitchi
chinensis plantation across 1 to 9 year in North Bihar, éndnternational
Tree Crop Journal 9:159-68.

Chidambaram K, Haridoss K and Nandarajan S. 20@®abics of costs and
returns structure in agricultural farmagricultural Stuation in India 62:
179-184.

Chitra P, Narender | and Reddy B.K. 1997. Econorofdser production in and
around Hyderabad City of Andhra Pradebfdian Journal of Agricultural
Economics 52:623-624.

Dahiya P, Singh 1J and Rai KN. 2002. Cost benefdlysis of ber cultivation in
Rohtak district of Haryanalndian Journal of Agricultural Marketing 16:
49-52.



Das SC. 2013. Studies of litchi cultivation andlaation of different varities and
hybrids in TripuraAsian Journal of Horticulture 8:520-525.

Gangwar LS, Singh D and Mandal G. 2008. Produatmmwstraint and economics
of peach in Punjab and UttarakhaAgdricultural Economics Research Review
21:123-129.

Gondalia VK and Patel GN. 2007. An economic evabtmbf investment on
anola Emblica Officinalis G.) in Gujrat Agricultural Economics Research
Review 20:385-394.

Guledgudda SS, Vishweshwar S and Olekar JN. 20B2nana cultivation in
Haveri district of Karnataka.Indian Journal of Agricultural Marketing 16:
51-58.

Handiganaur S. 199%conomics of production and processing of grapes in
Bijapur district, Karnataka. M.Sc. Thesis. Department of Agricultural
Economics. University of Agricultural Sciences,ddlvad, Karnataka, India.

Kareemulla K, Tewari RK, Singh B and Kuldeep K. 20@Production and
marketing of Indian gooseberry aonlgnpilica officinalis) in Pratapgarh
district of Uttar Pradeshndian Journal of Agricultural Marketing 21:39-45.

Kaur H and Gupta M. 2008. Marketing of fruits arejetables in Indidndian
Journal of Marketing 16:13-19.

Kaur HR and Singh IP. 2010. Marketing of kinnow $tinagar district of
Rajasthanlndian Journal of Agricultural Marketing 24:141-149.

Keerthi HR. 2008. Production and marketing of pineapple in Shimoga district-
An economic analysis. M.Sc. Thesis. Department of Agricultural Econosnic
University of Agricultural Sciences, Dharwad, Kataka, India

Kerutagi MG, Ramchandra VA, Kunnal LB, Mahajansh&8 and Shirol AM.
2009. Marketing of sapota in northern Karnatakadian Journal of
Agricultural Marketing 23:57-63.

Khalil I, Idrees M, Rabi F, Rehman S And Bostan2R14. An investigation into
the problems of peach growers in district Swadurnal of Agricultural and
Biological Science 9:427-434.

Khunt KA, Gajipara HM, Gadhvi BK and Vekariya SBOG3. Economics of
production and marketing of pomegranate in Bhaanalistrict of Gujarat.
Indian Journal of Agricultural Marketing 17:100-107.

Kumar K and Singh HL. 2010. Price spread of mamgoucknow districtIndian
Journal of Agricultural Marketing 24:50-57.

Kumar V, Purbey SK and Anal D. 2015. Losses inhlitat various stages of
supply chain and changes in fruit quality paramset€rop Protection 79:
97-104.

72



Ladaniya MS, Wajnari V and Mahalle BC. 2003. Mankgtpattern of mosambi
in selected districts of Maharashrtadian Journal of Agricultural Marketing
17:52-62.

Lokesh GB, Muthapp PP and Chandrakanth MG. 200dn&muics of cultivation
of passion fruit in KarnatakaAgricultural Economics Research Review
17:131-138.

Mair F and Tehmina M. 2005. Analysis of contractisgstem of vegetable
supply chain in Sindh Province of Pakistdndian Journal of Biological
Sciences 2:183-190.

Mali BK, Bhosale SS, Shendage PN and Kale PV. 20®8&nomics of
production and marketing of banana in Jalgaon ridistof Western
Maharashtralndian Journal of Agriculture Marketing 17:173-179.

Meena BL, Pant DC and Sharma JD. 2005. Practicg<laannels for marketing
of guava in Udaipur district of Rajasthaimdian Journal of Agricultural
Marketing 19:68-39.

Molla MM, Islaam MN, Nasrin TAA and Bhuyan MAJ. 20Burvey on post-
harvest practices and losses of litchi in selectedas of Bangladesh.
Bangladesh Journal of Agricultural Research 35:439-451.

Murthy DS, Gajanana TM, Sudha M and Dakshimamoo¥xh2009.Marketing
and post-harvest losses in fruits: Its implicat@mn availability and economy.
Indian Journal of Agricultural Economics 64:260-275.

Mushtaq K, Javed MS and Bari A. 2005. Post- harfesthnology and Quality
Management in Arid-Tropics, Sultanate of Oman 2298.

Naphade SA and Tingre AS. 2008. Economics of pribolucand marketing of
guava in Buldhana district of Maharashttadian Journal of Agricultural
Marketing 22:32-37.

Negi S and Anand N. 2015. Issues and challengdseisupply chain of fruit &
vegetables sector in India: A Reviewternational Journal of Managing
Value and Supply Chains 6: 47-62.

Prasher RS, Chandel S and Thakur R. 2013. Econappiaisal of production
and marketing of litchi in Himachal Pradedhdian Journal of Agriculture
Marketing 27:1-13.

Ramachandra VA. 2006.Production and marketing of Sapota in Northern
Karnataka - An economic analysis. M.Sc. Thesis. Department of Agricultural
Economics, University of Agricultural Scienceshddwad, Karnataka, India.

Rane AA and Bagade SR. 2006. Economic of produaimh marketing banana
in  Sindhudurg district Maharashtralndian Journal of Agricultural
Marketing 20:39-45.

73



Rani GS, Devi IB and Raju VT. 1997. Constraints eatp of pineapple
production in Andhra Pradesh. Agricultural Sitoatin India 54:450-454.

Ravikumar KT. 2009. Investment pattern and maimeaacost in pomegranate
orchards in Chitradurga district of Karnataka: Boonomic Analysis. M.Sc.
Thesis. Department of Agricultural Economics, Wmsity of Agricultural
Sciences, Dharwad, Karnataka, India.

Sahu J. 1995. Marketing efficiency- A case studyadonut marketing in Puri
District, Orissalndian Journal of Agricultural Marketing 10:152-156.

Saraswat SP and Rane T. 2006. Production and rmaykst peach fruit-A case
study of Rajgarh village of Uttar Pradedindian Journal of Agricultural
Marketing 8:318-325.

Saraswat SP. 1996. Organization of production amdketing of orange in
Himachal Pradeshndian Journal of Agricultural Economics 52:630-631.

Saraswati SP. 1996. Economics of marketing of arangHimachal Pradesh.
Bihar Journal of Agricultural Marketing 4:207-222.

Shah D. 2002. Production and marketing pattergrapes in Maharashtra-An
appraisallndian Journal of Agricultural Marketing 14:40-53.

Shankar SB, Devjar M and Rangasawamy SRC. 2008kd¥Wlag of grapes in
Karnataka: A case of Bangalore and Bijapur distriadian Journal of
Agricultural Marketing 12:36-41.

Shanti A. 1999. An economic analysis of productam marketing of guava in
Nellore district of Andhra Pradesh. M.Sc ThesigpBrtment of Agricultural
Economics , Acharya N.G. Ranga Agricultural Unsrt, Hyderabad, India.

Sharma A, Singh J, Ahmed B, Tyagi DB and Singh R®&L0. Production and
Marketing of walnut in budgam district of JammudaKashmir. Indian
Journal of Agricultural Marketing 24:75-85.

Sikka BK, Sharma ML and Nainwal NC. 2005. Problemd @rospects in value
chain of litchi export from Uttaranchalndian journal of Agricultural
marketing 19:207-217.

Singh K, Grover DK, Vatta K and Kumar S. 2001. Eattof production and
marketing of fruit crops in Punjalbndian Journal of Agriculture Marketing
15:11-17.

Singh R and Mangat NS. 1975. On optimum stratiocatfor proportional
allocation, sankhydndian Journal of Satistics 37:109-115.

Singh RS. 1996. Marketing of citrus fruits in mhdls of Jammu and Kashmir.
Bihar Journal of Agricultural Marketing 4:242-249.

74



Singh S. 2005A Sudy on production performance and marketing of kinnow in
Punjab Unpublished M.Sc. Dissertation, Department of Economics and
Sociology, PAU, Ludhiana.

Singh SS and Dwivedi SK. 2012.Status, constraini$ @pportunity in litchi
production in IndiaProgressive Horticulture 39:41-45.

Srivastava SC and Mishra RR. 2001. Price spreadnaarketing channel of
mango in Varanasi district of Uttar Prade&hhar Journal of Agricultural
Marketing 9:273-290.

Uma K, Pandurangarao A and Raju VT. 2004. Economiasoffee cultivation
and its marketing in Visakhapatnam district of AradPradesHndian Journal
of Agricultural Marketing 47:30-35.

Verma G, Mahajan PK and Bharti. 2015. Economic aigpt of kinnow
production and its marketing in lower hills of Hiechal Pradeshnternational
Journal of Farm Sciences 5:177-187.

75



Dr. Y.S. PARMAR UNIVERSITY OF HORTICUTURE AND FORES TRY
NAUNI, SOLAN 173230 (HP)
DEPARTMENT OF SOCIAL SCIENCES

Title of thesis : “Economics of Production and Marketing of Litchi (Litchi
chinensg) in Kangra district of Himachal Pradesh”
Name of the student . Ratika Kayastha
Admission number . F-2015-08-M
Major Advisor . Dr. Ravinder Sharma
Major field . Agricultural Production Economics
Minor field . i) Statistics
ii) Mathematics
Degree Awarded : M.Sc
Year of Award of degree . 2017
Number of Pages in thesis : o 76+VII
Number of words in Abstract . 303
ABSTRACT

In the present study entitlede¢onomics of Production and Marketing of Litchi (Litchi chinenss)
in Kangra district of Himachal Pradesh” multistage random sampling technique was useth&selection of
the sampled households from three blocks of Kadmtaict. Sample of 60 households was drawn rang@mé
by using cube root cumulative frequency methodsthmple was classified into two group&?. Group-lI and
Group-Il. The economic analysis revealed thatahitiost of investment on litchi plantation was restied Rs.
32157.43 per hundred plants. The litchi cultivatieas profitable and earned an internal rate ofrnetdi 19.14
per cent with a benefit-cost ratio of 1.69 and pretsent value of Rs. 48089.56 per hundred plaetssivity
analysis of litchi plantation showed that up topEs cent changes in costs or returns, internalafliéchi crop
remained higher than the prevailing bank rateslémig deposits, which clearly shows that the risksl a
uncertainties associated with price and costs angmmam in litchi crop. Therefore, it is suggestdwtt litchi
cultivation should be encouraged among the orchtrdn the foot hills of Himachal Pradesh. Threemma
marketing channels were found prevalent in theystagta for the marketing of litchi crop. Amongsesk
channel-C (Produce® Pre-harvest contractér Wholesale> Retailer> Consumer) was found to be the most
preferred channel as 50.28 per cent of the prodvae traded through this marketing channel. Shortz#ge
labour, high wage rate and non-availability of labat peak operation time were major productiorbfems
faced by the farmers. Marketing problems includéghér commission, lack of bargaining power, delay i
payments, large number of intermediaries, lackarigport facilities and lack of remunerative prieeoblem of
non-availability of labour at peak operation timassfound maximum in Group-ll (57.69%) which differs
significantly from all other problems.

Signature of Major Advisor Signatuoé the Student
Countersigned

Professor and Head
Department of Social Sciences
Dr. Y. S. Parmar University of Horticulture and Forestry
Nauni, Solan-173230 (HP)

76



APPENDIX |

Literacy status of the sampled growers

Group-| Group- Il Overall
Particulars M F M F M F

lliterate 0.18 0.38 0.04 0.31 0.12 0.35
(5.94) (13.13) (1.41) (12.70) (3.98) (12.94)

Non School Going 0.12 0.06 0.15) 0.12 0.13 0.08

(3.96) (2.02) (5.63) (4.76) (4.69) (3.21

Primary 0.24 0.41 0.27 0.35 0.25 0.38
(7.92) (14.14) (9.86) (14.29) (8.76) (14.20)

Middle 0.26 0.50 0.23 0.38 0.25 0.45
(8.91) (17.17) (8.45) (15.87) (8.71) (16.61)

Matriculate 0.53 0.56 0.50 0.31 0.52 0.45
(17.82) (19.19) (18.31) (12.70 (18.03 (16.38)

Sr. Secondary 0.56 0.56 0.46 0.58 0.52 0.57
(18.81) (19.19) (16.90) (23.81 (17.98 (21.19)

Graduate 1.09 0.44 1.08 0.38 1.08 0.42
(36.63) (15.15) (39.44) (15.87 (37.85 (15.46)

Literate 2.68 2.47 2.54 2.00 2.62 2.27
(90.10) (84.85) (92.96) (82.54 (91.34 (83.85%)

Total 2.97 291 2.73 2.42 2.87 2.70
(100.00) (100.00) (100.00) (200.0( (100.00) (10D.0




APPENDIX I

Initial cost of investment of the sampled growerper hundred plants

Group-| Group-ll Overall
Particulars
Material Cost
Planting material 4000.00 4008.00 4003.47
FYM cost 2250.87 2380.33 2306.97
Soil treatment 500.99 550.78 522.57
Human family labour
layout & preparation 890.67 815.67 858.17
Digging of pit 1259.67 1289.45 1272.57
Filling of pit 1050.31 980.25 1019.95
Soil treatment 721.66 789.45 751.04
Plantation 780.82 750.41 767.64
Irrigation 1002.55 1189.55 1083.58
Family labour cost 5705.68 5814.78 5752.96
Human hired labour
layout & preparation - 100.78 43.67
Digging of pit 250.61 295.22 269.94
Hired labour cost 250.61 396.00 313.61
Total working capital 7002.47 7335.11 7146.61
Interest on working capital 315.11 330.08 321.60
Risk Margin 700.25 733.51 714.66
Managerial cost 700.25 733.51 714.66
Sub total 1715.61 1797.10 1750.92
Total Variable Cost 14423.76 14946.99 14650.49
Fixed cost
Land revenue 6.00 6.00 6.00
Depreciation 3167.51 3264.34 3209.47
Rental value of land 12031.88 12031.88 12031.88
Interest on Fixed capital 2215.12 2317.75 2259.59
Total fixed cost 17420.51 17619.97 17506.94
Total cost 31844.27 32566.96 32157.43




APPENDIX -llI

Cost of establishment of non -bearing litchi for Goup-I per hundred plants

Particulars 1st year 2nd year 3rd year 4th year Sthyear 6th year 7th year
Material Cost

Gap filling 510.55 - - - - - -

Lime - - - 130.67 180.29 240.58 348.67
FYM cost 3674.86 4008.21 4141.71 4075.94 4238.60 5545 5548.63
fertilizer cost 851.47 921.24 1050.13 1191.84 1961.| 1317.44 1768.93
Fungicide - - - 200.45 240.12 300.56 361.34
Insecticide - 180.51 186.90 200.27 205.08 212.91 5.8
Human family labour

Gap filling 461.23 - - - - - -
Training & Pruning - - - 200.53 358.46 532.45 593.3
Maintenance of basin 800.56 880.32 900.21 961.18 98.58 1027.32 1070.56
Interculture 400.53 529.01 641.44 701.63 734.19 0.3 860.72
FYM labour 702.89 801.60 982.62 1102.94 1227.02 475166 1506.09
Fertilizer 583.25 641.18 782.09 842.25 896.14 P2, | 988.84
Irrigation 421.12 478.56 681.82 802.14 813.42 847. 912.78
Fungicide - - - 200.53 344.67 441.18 593.31
Insecticide - 299.10 461.23 501.34 523.9( 578.00 08.%
Family labour cost 3369.58 3629.78 4449.40 5313.14 5896.34 6644.84  4.123
Human hired labour

FYM labour - - - - - 669.37 863.12
Hired labour cost - - - - - 669.37 863.12
Total working capital 5036.88 5109.96 5378.74 5799.| 6126.04 7696.72 9116.58
Interest on working capital 226.66 229.95 242.04 0.96 275.67 346.35 410.25
Risk Margin 503.69 511.00 537.87 579.92 612.6 &69. 911.66
Managerial cost 503.69 511.00 537.87 579.92 612.60 769.67 911.66
Sub total 1234.04 1251.94 1317.79 1420.80 1500.88 885.70 2233.56
Total Variable Cost 9640.50 9991.67 1114594  12BB3] 13523.26 16227.25| 18484.26
Fixed cost

Land revenue 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Deprecation 3167.51 3167.51 3167.51 3167.51 3167.513167.51 3167.51
Interest on Fixed capital 2215.12 2215.17 2215.12 21522 2215.12 2215.12 2215.17
Interest on past establishment cost 2547 .5 4916.237502.50 10388.01 13615.34 17180.07 2124630
Rental value 12031.88 12031.89 12031.88 12031)88 03138 12031.88 12031.8§
Total fixed cost 19968.05 22336.74 24923.01 278D8)5 31035.85 34600.58 38666.81
Total cost 29608.55 32328.41 36068.95  40341.64  84B5 | 50827.84 | 57151.07




APPENDIX-IV

Cost of establishment of non -bearing litchi for Goup- 1l per hundred plants

Particulars 1styear 2nd year 3rd year 4th year Sthyear 6th year 7 th year
Material Cost

Gap filling 625.96 - - - - - -

Lime - - - 145.89 190.22 263.42 379.74
FYM cost 3164.97 3836.44 4223.24 4689.5 4392.04 9453 5511.28
Fertilizer 890.65 976.72 1151.19 1218.83 1287.67 340165 1820.94
Fungicide - - - 220.45 250.87 305.44 365.34]
Insecticide - 189.34 191.56 210.56 216.91 218.45 8.683
Human family labour

Gap filling 510.56 - - - - - -
Training & Pruning - - - 108.17 200.15 250.69 269.3
Maintenance of basin 818.93 920.84 450.34 480.96 50.3b 200.90 377.41
Interculture 438.54 248.56 497.35 334.01 300.10Q 7.8 370.21
FYM labour 713.56 490.52 470.78 420.40 389.51 4D0 450.31
Fertilizer 600.24 387.28 417.60 428.38 694.69 I54. 730.14
Irrigation 520.34 685.96 701.42 850.34 875.03 390. 790.42
Fungicide - - - 100.39 250.19 378.55 -
Insecticide - - - 198.94 - - -
Family labour cost 3602.17 2733.16 2537.49 2921.59 2860.03 3282.99 2987.86
Human hired labour

Training & Pruning - - - - 250.35 368.19 423.21
Maintenance of basin - - 750.15 800.44 950.34 965.9 800.35
Interculture - 300.45 317.58 250.24 450.82 555.2l 690.75
FYM labour - 490.74 550.00 850.42 900.20 1050.31 1100.45
Fertilizer - 450.35 499.39 500.54 488.78 553.76 5.39
Irrigation - - - - - 368.83 474.45
Fungicide - - - 250.34 320.44 439.87 565.09
Insecticide - - 457.56 557.03 630.90 678.61 756.8
Hired labour cost - 1241.54 2574.68 3209.01 3991.88 4980.71 5506.42
Total working capital 4681.58 6244.04 8140.6[7 9894. 10329.54 12203.35 13822.4(
Interest on working capital 210.67 280.98 366.33 6.23 464.83 549.15 622.01
Risk Margin 468.16 624.40 814.07 969.42 1032.95 012p 1382.24
Managerial cost 468.16 624.40 814.07 969.47 1032.95 1220.34 1382.24
Sub total 1146.99 1529.79 1994.46 2375.0p 2530.74 989.82 3386.49
Total Variable Cost 9430.74 10506.99 12672.63 14890 15720.30 18476.16 20196.75
Fixed cost

Land revenue 6.00 6.00 6.00 6.00 6.00 6.00 6.00
Deprecation 3264.34 3264.34 3264.34 3264.34 3264.34 3264.34 3264.34
Interest on Fixed capital 2317.75 2317.75 2317.y5 317Z5 2317.75 2317.75 2317.75]
Rental value of land 12031.88 12031.88 12031/88 3133 12031.88 12031.88 12031.8
Interest on past establishment 2605.36) 4977.84 282§ 10659.73 11516.02 17709.88 22014.3
Total fixed cost 20225.32 22597.81 25246.19 282r9.f 29135.99 35329.85 39634.33
Total cost 29656.06 33104.79 37918.82 43270.62 8485 53806.01 59831.08




APPENDIX-V

Overall cost of establishment of non -bearing litchper hundred plants

Particulars 1st year 2nd year | 3rdyear| 4thyear Sttyear 6th year | 7 thyear
Material Cost

Gap filling 560.56 - - - - - -

Lime - - - 137.26 184.59 250.48 362.13
FYM cost 3453.91 3933.78 4177.04  4341.82 4305.09 1630 5532.45
Fertilizer 868.45 945.28 1093.98 1203.54 1273.q9 327150 1791.47
Fungicide - 0.00 0.00 209.12 244.78 302.97 363.07
Insecticide - 184.34 188.92 204.73 210.21 21581 1.8
Human family labour

Gap filling 482.61 - - - - - -
Training & Pruning - - - 160.51 289.86 410.3¢ 4.9
Maintenance of basin 808.52 897.86 705.27 753.42 31.00 669.20 770.20
Interculture 417.00 407.48 579.00 542.38 546.00 7.@R 648.17
FYM labour 707.52 666.80 760.82 807.17 864.10 911® 1048.58
Fertilizer 590.61 531.16 624.14 662.9( 808.8% BA4.| 876.74
Irrigation 464.12 568.44 690.31 823.03 840.12 885.| 859.76
Fungicide 0.00 0.00 0.00 157.14 303.73 414.04 2336.
Insecticide 0.00 169.49 261.3¢ 370.30 296.88 7.5 344.83
Family labour cost 3470.37 3241.24 3620.91  4276.804580.61 5188.04 5337.41
Human hired labour

Training & Pruning - - - - 108.49 159.55 183.39
Maintenance of basin - - 325.07 346.86 411.81 4185 346.82
Interculture - 130.20 137.62 108.44 195.36 240.59 299.33
FYM labour - 212.65 238.33 368.52 390.09 834.44 65.96
Fertilizer - 195.15 216.40 216.90 211.80 23996 1.2D
Irrigation - - - - 0.00 159.83 205.60
Fungicide - - - 108.48 138.86 190.61 244.87
Insecticide - - 198.28 241.38 273.39 294.09 327.98
Hired labour cost - 538.00 1115.69 1390.57 1729.792537.62 2875.22
Total working capital 4882.92 5601.3¢ 6575.58 7087.| 7947.56 9649.59 11155.7}
Interest on working capital 219.73 252.06 29590 6.83 357.64 434.23 502.01
Risk Margin 488.29 560.14 657.56 748.7( 794.76 3H4.9 1115.58
Managerial cost 488.29 560.14 657.56 748.10 794.76 964.96 1115.58
Sub total 1196.31 1372.34 1611.02 1834.32 1947.15 364.25 2733.16
Total Variable Cost 9549.60 10214.97 11807,50 138P4. 14475.31 | 17201.78 19226.34
Fixed cost

Land revenue 6.00 6.00 6.00 6.00 6.00 6.0 6.0
Deprecation 3209.47 3209.47 3209.47 3209.47 3209.473209.47 3209.47
Interest on Fixed capital 2259.59 2259.59 2259|59 25959 2259.59 2259.59 2259.59
Rental value of land 12031.88 12031.88 12031.88 13@3| 12031.88| 12031.88 12031.88
Interest on past establishment 2572.59 494293 . 1%56 10505.76 12705.64| 17409.66 21579.13
Total fixed cost 20079.54 22449.8f 25063|05 280127 30212.58 | 34916.60  39086.0)7
Total cost 29629.14 32664.84 36870.56 41610.86 448587| 52118.38| 58312.41




APPENDIX VI

Maintenance cost of bearing litchi for Group-I perhundred plants

Particulars 08- 10 year 11-16 year| 17-22year 23-3@ar 29-35year 36-40 year
Material Cost

Gap filling

Lime 448.65 582.64 704.07 858.97 825.30 803.78
FYM cost 6979.063 7446.231 8046.478  8488.68778 8537 9008.33
Fertilizer 2582.25 3363.19 4095.90 4156.20 4253.48  4390.38
Fungicide 450.21 531.83 800.13 908.45 893.34 a78.2
Insecticide 249.63 300.61 350.15 493.69 448.34 220.
Human family labour

Training & Pruning 747.76 860.23 900.21 1200.4p 5104 950.68
Maintenance of basin 1278.34 1428.10 1678.34 3000, 1885.49 1797.56
Interculture 687.94 750.63 813.58 860.55 797.34 5.8
FYM labour 1678.45 1892.45 1920.15 2219.3p 21814 1990.75
Fertilizer 1150.35 1300.22 1596.30 1722.38 1662.28 1605.82
Irrigation 562.27 664.56 760.29 961.23 884.07 821.
Fungicide 642.51 715.23 791.53 915.49 842.52 ’99.2
Insecticide 610.25 704.56 810.71 924.52 856.45 512
Family labour cost 7357.86 8315.98 9271.11 10804.31L 10105.31 9533.6
Human hired labour

FYM labour 548.38 600.25 650.45 890.91 799.32 &8O
Watch and ward 8500.00 9000.25 9050.00 10000/00 05@.00 10115.22
Harvesting 4145.54 13998.31 18942.40 27477.p1 22300 17899.23
Hired labour cost 13193.92 23598.81 28642.81 38368.82 33349.54 28894.
Total working capital 23903.73 35823.31 42639.57 275B82 48307.42 44195.71
Interest on working capital 1075.67 1612.05 1918.18 2397.37 2173.83 1988.81
Risk Margin 2390.37 3582.33 4263.96 5327.48 4830.74 4419.57
Managerial cost 2390.37 3582.33 4263.96 5327.48 0443 4419.57
Sub total 1061.34 4182.01 6569.89 6841.54 5048.87 0827.95
Total Variable Cost 32322.93 48321.30 58480.57 70920.7 63461.60 62857,
Fixed cost

Land revenue 6.00 6.00 6.00 6.00 6.00 6.00
Deprecation 3167.51 3167.51 3167.51 3167.51 3167.31 3167.51
Interest on Fixed capital 2215.12 2215.12 2215.12 215212 2215.12 2215.12
Rental value 12031.88 12031.88 12031.88 12031/88 3128 12031.88
Pro-rated establishment cost 27064.18 27064|18 L2786 27064.18 27064.18 27064.18
Total fixed cost 44484.69 44484.69 44484.69 44484.69 44484.69 48484,
Total cost 76807.62 92805.99 102965.26 11540536 94629 109041.96
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APPENDIX-VII

Maintenance cost of bearing litchi for Group-Il per hundred plants

Particulars 08- 10 year 11-16 year 17-22 yea|L 23-28 year  29y&m@r 36-40 year
Material Cost

Lime 449.74 600.86 735.05 860.14 810.57 798.38
FYM cost 7005.23 7415.93 8156.62 8689.51 8640.6[7 9037.44
Fertilizer 2588.48 3414.88 3600.87 3720.23 3913.617 4000.82
Fungicide 499.71 580.38 830.15 902.57 898.40 882.34
Insecticide 253.34 310.44 369.45 500.13 461.39 425.67
Human family labour

Training & Pruning 700.45 520.55 500.45 418.56 357.67 330.71
Maintenance of basin 905.29 317.32 300.51 524.77 419.37 350.36
Interculture 623.78 520.33 498.32 254.69 215.46) 198.47
FYM labour 1025.58 1248.64 1358.72 1490.37 1275.83 1107.43
Fertilizer 675.61 648.52 622.87 728.78 683.56] 578.86
Irrigation 512.92 280.75 247.56 228.23 193.36 160.35
Fungicide 602.57 247.26 355.67 460.83 223.36] 206.14
Insecticide 574.73 220.68 321.43 376.62 208.38 186.36
Family labour cost 5620.93 4004.05 4205.53 4482.85 3576.98 3118.64
Human hired labour

Training & Pruning - 378.64 579.78 783.65 742.55 720.68
Maintenance of basin - 514.28 600.44 831.45 901.33 987.30
Interculture - 257.32 435.35 597.58 440.67 389.44
FYM labour 556.42 633.56 750.30 884.60 998.45 1127.44
Fertilizer - 648.40 730.83 1245.75 1083.96 881.80
Irrigation - 336.71 886.35 1018.63 975.49 720.78
Fungicide - 418.91 794.25 920.29 837.95 783.24
Insecticide - 391.50 748.24 879.45 820.85 691.47
Watch and ward 8050.00 9000.00 9050.00 11150.55 9080.50 9070.5
Harvesting 4023.53 13080.45 18900.31 25087.21 22484.81 18299.7
Hired labour cost 12629.95 25659.77 33475.86 43399.17 38366.p6 38371.
Total working capital 23426.44 37982.26 47168.00 58071.75 53090.7'6 45616.
Interest on working capital | 1054.19 1709.20 2122.56 2613.23 2389.0B 2228.25
Risk Margin 2342.64 3798.23 4716.80 5807.17 5309.0B 4951.66
Managerial cost 1536.36 2691.38 3661.25 4671.04 3870.7p 4951.66
Sub total 4933.19 8198.80 10500.61 13091.45 11568.88 12131.5
Total Variable Cost 33980.56 50185.11 61874.14 75646.04 68236.562 68066.
Fixed cost

Land revenue 6.00 6.00 6.00 6.00 6.00 6.00
Deprecation 3264.34 3264.34 3264.34 3264.34 3264.34 3264.34
Interest on Fixed capital 2317.75 2317.75 2317.75 2317.75 2317.7p6 2317.74
Rental value of land 12031.88 12031.88 12031.88 12031.88 12031.88 18831.
Pro-rated establishment cost 28094.05 28094.05 28094.05% 28094.01 28094.p5 26594,
Total fixed cost 45714.01 45714.01 45714.01 45714.01 45714.01 46714.
Total cost 79694.57 95899.13 107588.116 121360.05 113950.63  48M181
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APPENDIX-VIII

Overall maintenance cost of bearing litchi per hunded plants

Particulars 08- 10 year 11-16 yean 17-22 year 23-3@ar 29-35 year 36-40 yea
Material Cost

Lime 449.12 590.53 717.49 859.48 818.92 801.44
FYM cost 8121.56 8634.75 9081.26 9482.36 9462.34 209®
Fertilizer 2584.95 3385.59 3881.39 3967.28 4106.20 4221.57
Fungicide 471.66 552.87 813.14 905.9(¢ 895.53 8B80.0
Insecticide 251.24 304.87 358.51 496.48 454.00 522,
Human family labour

Training & Pruning 727.26 713.04 726.98 861.63 387. 682.03
Maintenance of basin 1116.69 946.76 1081.28 1860/9 1250.17 1170.44
Interculture 660.14 650.83 676.97 598.01 545.19 4.3
FYM labour 1395.54 1613.47 1676.86 1903.48 1760.6 1607.98
Fertilizer 944.63 1017.82 1174.48 1291.8p 1238.17 1160.80
Irrigation 540.89 498.24 538.11 643.59 584.76 B34.
Fungicide 625.20 512.44 602.66 718.47 574.22 242.2
Insecticide 594.86 494.88 598.69 687.10 575.62 .B41
Family labour cost 6605.19 6447.48 7076.03 8065.01 7276.37 6753.81
Human hired labour

Training & Pruning - 164.08 251.24 339.58 321.77 12.29
Maintenance of basin - 222.85 260.19 360.3D 390.58 427.83
Interculture - 111.51 188.65 258.95 190.9¢ 168.76
FYM labour 551.86 614.68 693.72 888.18 885.6[L @74
Fertilizer - 280.97 316.69 539.82 469.72 382.11
Irrigation - 145.91 384.08 441.41 422.71 312.34
Fungicide - 181.53 344.17 398.79 363.11 339.41
Insecticide - 169.65 324.24 381.10 355.70 299.64
Harvesting 4092.67 13600.57 18967.02 26441194 20940 19886.10
Hired labour cost 12949.53 24491.89 30737.16 4@B48. 35523.36 31154.85
Total working capital 23696.90 36758.8b 44601.89  3%H49 50380.20 46501.41
Interest on working capital 1066.36 1654.1H 2007.09 2490.91 2267.11 2092.56
Risk Margin 2369.69 3675.89 4460.14 5535.35 5038.02 4650.14
Managerial cost 2369.69 3675.84 4460.19 5535.85 8523 4650.14
Sub total 2739.14 5922.62 8273.20 9549.83 787421 13924.85
Total Variable Cost 33041.24 49128.95 59951.12 7358  65530.77 64648.07
Fixed cost

Land revenue 6.00 6.00 6.00 6.00 6.00 6.00
Deprecation 3209.47 3209.47 3209.47 3209.47 3209|147 3209.47
Interest on Fixed capital 2259.59 2259.59 2259.59 25959 2259.59 2259.59
Rental value of land 12031.88 12031.88 1203188 1383 12031.88 12031.88
Pro-rated establishment cost 27510.45 27510(45 @751 27510.45 27510.45 27510.45
Total fixed cost 45017.39 45017.39 45017.39 45M17|3 45017.39 45017.39
Total cost 78058.63 94146.35 104968.51 117985(73 54807 109665.46
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