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Introduction 
 



1. INTRODUCTION

Spices are defined as "a strong fiavoured or aromatic substance of vegetable

origin, obtained from tropical plants, commonly used as a condiment or employed for
other purposes on account of their fragrance, preservation or medicinal qualities". India

plays a vital role in global spice market. In ancient times, most of the spices produced in
India were exported worldwide. Since then, Indian spices have attracted foreigners and

they have come to India for the spice trade.

India enjoys a pre-eminent position in spice production in the world and is called

the 'country of spice'. During 2019-20, India produced 1,01,25,880 tonnes of spices in an
area of 43,17,552 ha with a productivity of 2.34 tonnes per hectare. (GOI, 2020).

According to the International Organization for Standardization (ISO), out of the 107
spices, India grows about 65 spices as per their suitability in different agro-climatic
conditions. Turmeric is one of the essential spices used as an important ingredient in

culinary all over the world (Venkatachalam and Muthukumar, 2014).

Turmeric {Curcuma longa L.) is native to India. The tuberous rhizomes or

underground stems of turmeric have long been used as condiments, as a dye and as an
aromatic stimulant in several medicines. Turmeric, an ancient and sacred spice of India

known as 'Indian saffron', is an important commercial spice. Turmeric powder is the

most prime ingredient in Indian cuisine. Ayurvedic experts have identified turmeric as
the most powerful herbal powder on earth. Turmeric has been used as a medicine in
traditional Ayurveda for many years. Curcumin, an extract from turmeric, inhibits certain
types of viruses, including dengue virus, hepatitis B, and Zika virus. It also reduces the
risk of diabetes, growth of cancer, and heart diseases (TOI, 2021).

Indian turmeric is considered the best in the world because of its high curcumin

content. In India, the majority of the farmers are growing local varieties due to its high
curcumin content. The various varieties of turmeric that are traded in India are Allepey
finger (Kerala), Erode turmeric (Tamil Nadu), Salem turmeric (Tamil Nadu), Rajapore
turmeric (Maharashtra), Sangli turmeric (Maharashtra), Nizamabad bulb (Telangana), etc.



Globally, India was the largest producer, consumer and exporter of turmeric (Rohini and

Murugananthi, 2019). In India, it is cultivated in an area of 1,93,395 ha with a production
of 10,51,160 tonnes (GOI, 2017). India dominates the world production scenario

contributing 78 per cent, followed by China (8%) and Myanmar (4%). In the case of
export, turmeric ranks third in the total exports of spices from India. The share of
turmeric in the export of spice was 11.39 per cent while, in the case of value, turmeric
contributed aroimd 5.83 per cent of total spice value. (GOI, 2020).

In India, southernmost states like Telangana, Kamataka and Andhra Pradesh
together contribute around 60 per cent of total production. Maior tuimerir-j  uimcnc growing states

are Telangana (55,444 ha), Maharashtra (54,248 ha), Andhra Pradesh (29,717 ha) Odisha
(27,869 ha), Kamataka (20,740 ha), Tamil Nadu (18,532 ha), etc. (GDI, 2019) But whe
compared to the southem states, area and production of turmeric were less in Ke 1

In India, Andhra Pradesh occupied the third position in thpme acreage of turmeric
after Telangana and Maharashtra. In the case of production

'  occupied the fifth
position after Telangana, Maharashtra, Kamataka and Tamil Nadu tu

"• ^ oe productivity of
turmeric in Andhra Pradesh was 2.4 tonnes per hectare CGOT ononx tt.•t The major turmeric
growing districts of Andhra Pradesh are Visakhapatnam, Guntur K H'  > '^aaapa, Krishna and
Kumool. Visakhapatnam district is the prime one in the cultivation of turm
Pradesh. It alone occupies an area of about 11,286 hectares, with a prod t"
1,35,432 tonnes during 2018-19 (GOAP, 2020). ^bout

Similarly, the area and production of cured turmeric in i
Jveraia were 2,778 ha a

8,822 tonnes, respectively, during 2018. In Kerala, Palakkad u 'msmct has the largest ar«-
and production of turmeric, with 655 ha and 2,366 tonne«i

' ̂®spectively (QOK 207mWhile in productivity, Kannur occupied the first position (5 022 kg/h • '
Idukki (4,169 kg/ha"') and Pathanamthitta (3,819 kg/ha"'). by

Cost of cultivation data of important crops helps to idenffv
y tne cost incurrf^H -r

the cultivation of those crops in a unit area of land, and such dat • tor^a IS relevant for fi •
policy regarding the scale of finance. Input-wise and ooerati^ i • ^

nal-wise costs rvfimportant crop help to identify the cost stmcture for the production of th ^



enables the farmers to take suitable measures based on the cost. Moreover, through

economic analysis, the farmers came to know about the profitability of the enterprise and

the possibility of including that enterprise in his farm to achieve maximum profit.

The demand for turmeric is very high in both domestic and intemational markets,

and the crop contributes a significant share in foreign earning. Hence, in addition to the

domestic requirements, the production has to meet the export requirements also. To

increase production, productivity needs to be increased through the efficient utilisation of
available resources. Moreover, prudent use of the resources may also help to reduce the

cost of cultivation. In this context, the analysis of existing resource use and allocative

efficiency of important resources placed paramount importance.

As an internationally traded commodity, turmeric is facing frequent price

fluctuation. Several studies have shown that price fluctuation was the prime marketing

constraint faced by the farmers (Yadav et.al., 2012; Singh et. al., 2012; Lakshmi, 2017).

Frequent price fluctuation and low price of turmeric affected both farmers and traders. It
has been proved that the increase in production and productivity alone cannot improve
the profitability of any crop. Better price is the main requirement for the farmers to
remain in the production of a crop. An efficient' marketing system not only provides
reasonable prices to the farmers but also helps to maintain stable prices. Further, an
analysis of the marketing system helps to know about the involvement of marketing
intermediaries and the extent of price spread. Thus, it is necessary to study the economics
of marketing to make suitable micro-level policies relevant to the study area.

In this context, the present study has been proposed to assess the economics, input

use pattern and resource use efficiency of turmeric cultivation in Kerala and Andhra
Pradesh, to estimate the marketing efficiency, and to analyse the constraints in the
production and marketing of turmeric.



SCOPE OF THE STUDY

A comparative analysis of the production and marketing of turmeric between
Kerala and Andhra Pradesh would help the researchers to suggest appropriate and
specific recommendations on the production and marketing-related aspects to the farmers
in Kerala and Andhra Pradesh to get better income from their produce The study m
also help the policymakers to make suitable policy interventions to "

improve the
production and export earnings from the crop.

LIMITATIONS OF THE STUDY

The study is based on the responses of farmers from the Palakkad d' tri
Kerala and Visakhapatnam district of Andhra Pradesh, and henof-nee generalizations need
not be quite accurate. The primary data collected from ^rnpie respondents play a
prominent role in the perfectness of any social science researrh n,.:.

1 tie present study mainlvused the pnmary data collected from farmers and market intermediaries thr h
tested interview schedule. As the farmers are not in the haKit or keeping records the
accuracy of the data depends on their memory and is subjected to recall b" '
the data was cross-checked to minimize the errors and misapprehensions however,
ORGANIZATION OF THE THESIS

The thesis entitled "An economic analysis of production and
turmeric in Kerala and Andhra Pradesh" is presented under f « '^^rketing ofme loiiowing five he H*
The first chapter 'Introduction' comprises the detailed background f
objectives, and scope and limitations of the study. Similar works in th P^^^l^ms,
areas are presented in the second chapter 'Review of literature' n, ^ ^^lated

c. ine third chanter •
'Methodology', which includes the description of the studv area

^  sources of dataof data collection and different statistical tools used for the analysis of fi '
results of the study have been presented with proper discussio '

n in the fourth u
"Results and discussion". A summary of the overall result«j an^ ♦u Chapter

^ ana the main finding«ndings of the



study along with the policy implications that emerged are presented in chapter five,

'Summary and conclusions'.

FUTURE LINE OF WORK

It is important from the producer's as well as consumer's point of view to study

the price behaviour of turmeric. Similarly, the market information relating.to market price

and arrival over a period of time also helps the farmers to decide on the future production

pattern and scale of production of the commodity. As an internationally traded crop, it is

better to analyse the direction of trade and concentration of market share to take

appropriate policies at the macro level to retain good market share in the importing

countries.
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2. REVIEW OF LITERATURE

2.1 ECONOMICS OF TURMERIC CULTIVATION

Lokesh and Chandrakanth (2003) studied the economics of turmeric cultivation in

Kamataka and estimated that per hectare cost of cultivation of turmeric was Rs.30,153.

Human labour accounted for the highest share of about 30 per cent of total cost of

cultivation, followed by rental value of land (16.6%) and planting material (11.9%). The

average yield was 30 quintals which valued around Rs.70,800/-. The net return was
Rs.40,647 and the benefit-cost ratio wasl:1.34.

Sripushpavani (2006) compared the cost of cultivation of turmeric for small, large

and pooled farms. The cost of cultivation for small, large and pooled farms were
Rs.92,671.26 ha"', Rs. 87,143.01 ha"' and Rs.89,519.32 ha"', respectively, and thus proved
an inverse association with the cost of cultivation and size of the farm. In total cost, human

labour accounted the high share (23.03%) followed by seed material (21.04%), rental value
of owned land (14.86%), manures and fertilizers (14.71%) and bullock labour (14.70%).

The per hectare yield of turmeric was high in small farms, and it was around 75.98 quintals,
and on large farms, it was 72.26 quintals. The net income per rupee of expenditure on
small, large and pooled farms were 0.93,1.03 and 0.97 respectively, indicated that turmeric
cultivation on large farms was more profitable when compared to small farms.

Patil et al. (2009) examined the economic aspects of production, processing and
marketing of turmeric in Western Maharashtra. The estimated cost of turmeric cultivation
was Rs. 84,420.56 per hectare. The fi-esh rhizomes earned the returns Rs. 1,08,692.91 per
quintal, wifii a cost of production of Rs. 724.91 per quintal and a benefit-cost ratio of 1.33.
The pir quintal cost of processing of the fi-esh rhizomes was Rs. 156.25. In overall
processing cost, human labour accounted the high share of about 44.10 percent, followed
by machine lablur (27.73%), utensil expenses (21.34«/.) and fuel (6.82%).

Mane (2011) analyzed the economics of turmeric production in the Sangli district
j  u that the per quintal cost of production in turmeric was Rs.

of Maharashtra and showed tnai mc p m



1,501.09, Rs. 1,485.46 and Rs. 1,475.75 for large, medium and small farms. At the same

time, net profit was high in small farms (Rs. 3,52,053.97/ha), followed by medium (Rs
3,44,388.94/ha) and large farms (Rs.3,33,662.36/ha).

Bharathi et al. (2012) analyzed the economics of ginger cultivation in Uttar
Kannada district of Kamataka and observed that the cost of cultivation incurred for the
small farmers was high (Rs. 89,435.17) when compared to medium (Rs. 87 203 3) and
large (Rs. 87,015.34) farmers. However, there was no substantial difference between small
medium, and large farmers.

Jagtap et al (2012) studied the economics of chilly production in India and revealed
that cost C was found to be Rs. 40,541.72, Rs. 42,811.07 and R<! aoi on

iva.jo,Hzi,zy per acre for

small, medium and large farmers, respectively. Net returns over cost C were Rs 19 329 52
Rs. 24,114.79 and Rs.21,400.51per acre, respectively, and input-output ratios at cost C
1:1.48,1:1.56 and 1:1.40 for small, medium and large farmers, respectively

Singh et al (2012) analyzed the profitability of turmeric production in Punjab Th
estimated total variable cost and gross retums were Rs 66 r.

' ̂ and Rs. 1,37,322 ha"'
respectively. The computed Benefit - Cost (BC) ratio was 2 07 anH > • j- '

1  indicated that one
rupee expenditure would yield more than double the income.

Naik (2013) studied the production, marketing and export perform
in various districts of Kamataka. Per acre average cost of cultivaf ^'^eric

returns netretoms and B:C ratios of turmeric in Chamarajnagar district Mysore d" t " '
district and Belgaum district were (Rs.77,263, Rs. 1 95 049 Po oo

'  • ̂ ^,511 and 2.021 TRq
76 08^ Rc loiono Rc Q';i74anH 1 08^ rRo 87 0/10 t»_76,985, Rs. 191909, Rs. 95174 and 1.98), (Rs. 82,949, Rs. 2,02,029 Rs 95
and (Rs. 83,402, Rs. 1,75,099, Rs.72,590 and 1.71), respectively. The •
costs were accounted for by seeds, human labour, and farmyard manu

Kimthika (2013) estimated that the cost of cultivation of turm
ha-', Rs. 1,73,883 ha'' and Rs. 1,61,644 ha'" for maranal . „suidi, small and laree f
respectively. The cost of production per kg was found to be R o larms,

26.81, Rs, 22,4g



Rs.19.64 respectively for marginal, small and large farms. The estimated net returns were
Rs.99,380, Rs. 1,35,317 and Rs. 1,67,556 respectively for marginal, small, and large farms
and it was showing an increasing trend as the size of the farms increased.

According to Olayiwola (2013), the cost of chilli cultivation (Cost C) for small,
medium, and large farmers was Rs. 34,225.05, Rs. 38,612.48, and Rs. 42,086.84,
respectively. The average net returns over cost C were Rs.50,281.19, Rs.37,140.11, and
Rs.38,465.30 for small, medium, and large farmers, respectively, with input-output ratios
at cost C of 1.43, 1.72, and 1.76.

Janailin and Tripathi (2014) reported that the average yield of fresh turmeric in
Jaintia hills district of Meghalaya was 49 quintal per hectare. The average cost of
production was Rs.15.68, Rs. 60.93 and Rs.70.17 per kg for fresh, semi-processed and
processed forms, respectively.

Karthik and Amamath (2014) studied the economic analysis of mrmeric cultivation
in Tamil Nadu and finding that the cost of turmeric cultivation was Rs.ll,987.75/ha. Thegross income and net income were Rs.2,47,754.92/haandRs.l,27,881.17/ha,respectiveiy.

Sekhar et al (2014) smdied strategies to enhance garlic production in Tamil Nadu
and observed that the annual fixed cost for producing garlic for an acre was Rs. 21875 and

1  A ir, «rnHucine the garlic crop per acre was Rs. 68975. The
the variable expenses mvolved in producing mc g
post-harvest expenses incurred hy the farmer was Rs.4300 including transportation.Altogether the total costofrealizing the output ofGarlicper acre was arrived at Rs. 95,150.

Singh and Singh (2015) conducted a socio-economic analysis of ginger cultivation
ttrat the return from ginger cultivation was Rs. 1,13,324in Himachal Pradesh and revealed that the return sa . ,

fik rr.<!t Ratio (BCR) at total vanable cost and total costper hectare. The estimated Benefit-Cost Rano t
.  1 TU.costAi At, Bi, Bt, Ci, and Or were calculated to bewas 2 62 and 1.17, respectively. The cost Al,
-Tx xat; R s 1 44 270, Rs. 89,564 and Rs. 1,57,198 respectively.Rs.67,320,Rs.67,320,Rs.76,636,Rs.l,44,z' , .. ^ ^ , ,

fnimd to be positive. Family labour income, farm
All income measures per hectare we

8



business income, net income and returns per rupee were Rs. 39,138, Rs. 1,16,087, Rs

26,209 and Rs. 1.17, respectively.

Shivayogi et al. (2015) conducted an economic analysis of garlic production in

northern Kamataka and revealed that the total cost incurred by garlic growers of
Ranebennur taluk (Rs. 42,929.49) was slightly higher than that in Kundagol taluk (Rs
39,773.27). Kundagol farmers had a higher marketing cost of Rs.3,726 43 while
Ranebennur farmers only incurred Rs.832.27 for marketing. However, when comparing
the farmers of Ranebennur with the Kimdagol farmers, it was found that the total cost of
production in Ranebermur (Rs. 43,761.88) was higher, and gross return (Rs. 1 22 598 54)
was higher for Kxmdagol farmers.

Banjare (2016) studied the economic analysis of production and marketing of majo
spices in Rajgarh district of Chattisgarh and finding that the cost of cultivation of chilly
was Rs. 93,724.87 ha"' and it was greater for large farms when compared to marginal farm
The cost of cultivation for large, medium, small and marginal farms were Rs 1 02 206 53
ha ', Rs. 97,109.74 ha"', Rs.91,774.96 ha ' and Rs. 87,161.97 ha"', respectively '

Yogesh (2017) worked out the management of black pepper economy in Kod
district of Kamataka. Total establishment cost, average total maintenflti/-®

cost and BCR
were estimated as Rs.85,960, 67,254and 2.45, respectively. In total fixed cost th h
amortized establishment cost was high and it was Rs. 12,979 followed bv

y tental value of
land (Rs.8,000). Input cost comprises the highest share (Rs.21,550) followed by lab
(Rs. 18,950) to the total variable cost (Rs.43,025).

Chinnadurai et al. (2018) studied the economics of turmeric
cultivation in Erode

district of Tamil Nadu and describes that the average cost of cultivation f
01 turmeric in the

district was Rs.2,45,577.08 ha"'. The computed cost Ai and cost A2 were R 1
ha"' and Rs. 1,82,169.58 ha"', respectively. The net return from nprper nectare cultivation of
turmeric was Rs. 57,262.92, and it was the highest in the case of laro« rx

■argetanns(Rs. 60,937.40



ha-'), followed by medium (Rs. 58,199.61 ha"') and semi medium farms (Rs. 55,893.35 ha"

Kumar et al. (2018) worked on an economic analysis of production and marketing
of turmeric in the Guntur district of Andhra Pradesh. The cost incurred by small, medium
and large size farms was Rs. 1,44,525.20 ha ', Rs. 1,39,161.80 ha-'and Rs. 1,26,011.60 ha'
', respectively, the gross returns of small, medium and large farms were Rs. 3,61,400 ha'
and Rs. 3,44,500ha ' and Rs. 3,07,450 ha ', respectively and the net returns were Rs.
2,16,874.80 ha-' and Rs. 2,05,338.20 ha ' and Rs. 1,81,438.40 ha ', respectively for small,
medium and large farms.

Abeynayaka et al. (2020) investigated the economics of turmeric production in
major turmeric growing districts of Sri Lanka. The findings revealed that labour expenses
accounted for the higher percentage of total costs (69.47%), followed by material costs
(26.75%), machinery costs (1.76%), and miscellaneous expenditures (2.03 %). The
calculated BC ratio was 2.08, indicating that mrmeric cultivation in the studied region was
a profitable enterprise.

Bhuvana (2020) studied "an economic analysis of turmeric production in the
Nirmal district of Telangana". The analysis found that variable cost accounted for 93.41
percent of total costs, while fixed costs accounted for 6.59 percent. In total variable cost,
seed cost accounted for the major share (36.29%), followed by manures and fertilizers
(15 18%) and interest on woridng capital (9.25%). The cost of production incurred by the
marginal farmers and small farmers was 1.13 lakhs and 1.45 lakhs rupees per acre,
respectively. In fixed cost, rental value of owned land accounted for the major share.

Dhok et al (2020) conducted a study on the cost of cultivation of turmeric in Sangli
district of Maharashtra. TTte computed Cost-A, Cost-B, and cost-C were Rs. 1,67,905, Rs.
2 91 440 and 3,09,138 per hectere respectively. The gtoss return obtained was Rs.7'39 170 00 per hectare. The computed incomemeasures like farmbusiness income, family
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labour income and net profit were Rs.5,71,264, Rs. 4,47,729 and Rs. 4,30,031 respectively
in turmeric production. Finally, the output-input ratio was found to be 2.39.

Bishnoi et al. (2020) conducted a study on economics of turmeric production and

farmer's perception on new marketing methods in the Samastipur District of Bihar The
average cost of cultivation was Rs. 53,700 per acre. In total cost, the share of organic
manure was high (37%), followed by cost of manures and fertilizers (22%), labour cost
(19%) and rhizome cost (19%). The usage of plant protection chemicals was very less in
the study area and it accounted for about 3 per cent only.

Govindasamy et al. (2021) estimated the costs and returns of turmeric cultivation
in Coimbatore district. It was foimd that when compared to small farmers the total c t
incurred by the large farmers was relatively high i.e., Rs.l,10,597. Whereas in gross return
the small farmers earn more retum (Rs.2,23,333) than that of large farmers due to the high
yield obtained by the small farmers. They also computed the benefit-cost ratio and f d
the ratio was more for small farmers (1.08) as compared to large farmers (0 86)

Jaiswaler al. (2021) conducted a case study of Sambhav farmer d
organization in the Raigarh district of Chhattisgarh. It has been observed that the
hectare cost of cultivation of turmeric was estimated as Rs.1,37,835 Rs i 45 375 ^
1,48,103 and Rs. 1,57,683 respectively for marginal, small, medium and large fannere
total cost, the expenses towards labour accoimted for the major share of about 32
cent, followed by seed cost (22.79%).

2.2 STUDIESON INPUT USE PATTERN AND RESOURCE USE EFFICIENCY

Inbasekar (2011) analysed the resource use efficiency of turmeric
Warangal district of Andhra Pradesh using Cobb-Douglas producfm a"on tunction. It was
observed from the analysis that for marginal farms, the factors uu 1
,  , , . f 1 ^ planting material,labour, and organic manure were positively and significantly influenced th
turmeric. Similarly, fertilizers and irrigation were positively and signific tl
the yield of turmeric in small farms, while human labour and irrio ^ ̂^Auenced

gation were positively
11



influenced the yield ofturmeric in large farms. Return to scale was observed as 1.01,1.38

and 1.42, respectively for marginal, small and large farms.

Wosor and Nimoh (2012) studied the economic efflciency of chilli production in
Ghana. The Cobb- Douglas production function was used to determine the resource use
efficiency, and the results revealed that seeds and farm size were significahtly contributed
to the yield of chilly. The Marginal Value Productivity (MVP) to Marginal Factor Cost
(MFC) ratio was unity for both owned labour and hired labour indicating the efficient
utilization of these resources. The ratio of MVP to MFC was found to be less flian unity
for those inputs like seeds, fertilizers, foliar fertilizers, pesticides and farm size, indicating
its overutilization.

Amamath and Sridhar (2012) fitted the Cobb-Douglas production function to
determine the efficiency of different factors in the production function of organic turmeric.
The study revealed that farmyard manure, neem cake, jeevamrutham, vermicompost,
panchagavya and human labour contributed significantly to the yield of organic turmeric.
The MVP to MFC ratio was found to be greater than one for all these resources, indicating
their underutilization.

Karthick et al. (2013) determined the efficiency of each variable in the production
of turmeric in Tamil Nadu. The estimated R square value of fitted regression was 0.58,
which indicated that 58 percent of the variations in the turmeric yield were influenced by
the variables included in the model. Except potash, all variables included in the model
(planting material, nitrogen, potash, harvesting and curing, machine hours, and irrigation)
were found to be positively and significantly influence the yield of turmeric.

Khose er al. (2013) analysed the resource productivity and resource use efficiency
a  u „ in Yavatmal district of Maharashtra using the Cobb-Douglas

of turmeric production in Yavann

production function. The result revealed that bullock labour was found to be sigmficant a
a 10 per cent level and other variables like human labour, rhizomes, manures, nitrogen, and
phosphorous were showed non-significant results. About 63 per cent variation in the yield
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was explained by all these variables in the model. For small and medium farms the
marginal value product to the factor cost ratios of selected variables were less than one and
negative, indicating the excess use of these inputs.

Kiruthika (2013) studied the input use efficiency of tunneric production in Erode
district of Tamil Nadu. Production function analysis revealed that olanri

P """8 niaterial, labour,orgamc manures and chemical fertilizers were significantly influenced th
turmeric. The MVP to MFC ratios of all the variables were found to be
indicating underutilization of these inputs. ^

Naik (2013) analysed the resource use efficiencv and • ,
j  tuiu lecnrucal efficiencv nf

turmeric in northern Kamataka. The data were analysed using Cobb D
function and Timmers output-based method of technical efficienc Th action
MVP to MFC ratios for planting material, chemical fertilizers

chemicals were more than unity for the Belagavi district indi t" Protection
these resources, while in Bagalkot district, the ratios were found to b of
bullock labour, machine labour and chemical fertilizers indicatin th
resources in the selected district. The study also reported th t ^ ̂^^~®P^^nial use of
cultivation practices, around 50 per cent of farmers were • traditional
cent of technical efficiency. ^ than 90 per

Kumar (2014) reported that on average, farmers of fenu
66 man-days of labour and 22 hours of machinery services ^<^tion employed
average amount of seed, urea and Di- Ammonium Phosphate Similarly, the
and 28 kg per hectare respectively. The highest level of k. ^PPtied were 26, 30

output Was ohf *farms (1,888kg), and it declined with an increase in the siz f "°«med fi-om small
® of the farm.

Karthik and Amamath (2014) fitted the Cobb-Dougl
examine the resource use efficiency in the cultivation of t, ^'"^^^ction function to
regression coefficients of planting material, potash, harvest' ' the

*ug and curinrv
S' machine hours
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End irrigation were positive and significant at one per cent level with the coefficient values

of 0.29, 0.15, 0.24, 0.32 and 0.33, respectively.

Sheikh et al. (2014) analysed the resource use efficiency of turmeric cultivation

under conventional and modem methods in Northem Kamataka and revealed that the

inputs included in the model explained 90 per cent (traditional farmers) and 94 per cent
(modem farmers) of the variations in the turmeric output as revealed by the coefficient of
multiple determination. The summation of regression coefficients indicated decreasing
retums.

Noushad (2015) analysed the economics of production and marketing of small
cardamom in Kerala. To know the factors influencing the productivity of the cardamom,

they fitted the production function. The estimated value of fitted regression was 0.97
and it indicated that 97 per cent of variation in the productivity of cardamom is contributed

by all the factors in the selected model.

Tirlapur and Mundinamani (2015) analysed the resource utilization pattem of
rainfed chilly using the Cobb-Douglas production function. The computed result revealed
that seed, plant protection chemicals, bullock labour, and machine labour were over-
utilized, and farmyard manure, fertilizer and human labour were under-utilized by the
farmers.

Singh and Singh (2015) studied the economics of ginger cultivation in Himachal
Pradesh. The estimated regression coefficient was 0.48, indieating that 48 per cent of the
variation in the dependent variable is contributed by all the independent variables together
in the model. They further revealed that expenses on fertilizer and machine labour had a
positive effect on the ptoductivity of ginger. The coefficients of other variables like plant
protection chemicals, human labour and area under ginger crop were found to be positive
but non-significant.
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2.3 STUDIES ON THE MARKETING EFFICIENCY

Ghumatkar (2003) analysed the marketing of garlic in Pune district of
Maharashtra.The study reported that the marketing cost incurred by the village merchant
was higher when compared to the wholesaler and retailer. Producer share in consumer
rupee was highest in channel -IV (93.49%) followed by channel- 1 (88.36%) channel III
(84.23%) and channel-II (80.36%).

Kumar (2007) studied the marketing channels, costs, margins and price spread i
the marketing of ginger. Three major marketing channels were identifi^^ ^ j

in study area.

Among three channels the producer's share in the consumer's ..i, , .^as the highest in
channel I (90.12 %), compared to channel II (62.66 %) and channel TTT oi o/x

wo.yi /o), and it
indicated the channel's inverse relation with the number of intermediaries

Barkade et al. (2011) worked out the economics of onion .•
" cultivation and its

marketing pattem in Satara district of Maharashtra. The estimat^^mated producer's share in
consumer's rupee was the highest (93.06%) in channel I rnmHiir.ovpiouucer- consumer) and the
lowest (68.82%) in channel IV (producer-wholesaler-retailer-consum ) m
efficiency was observed to be highest in channel-I. Marketing

Kumar et al (2011) studied the marketing of coriander in tu ,'"iucr in Jhalawar district of
lan and identified four main marketing channels. Amono f

u 1 1 •! our, channel I (producer- commission agent - wholesaler - retailer - consumer^l wac tv.c predominant marketino
channel in the study area because 80 per cent quantitv wa<? i.- ^ung

mariceting through this channel
The cost incurred for marketing per quintal of coriander wac p o o,, ^'"mei.

^s.811,Rs 723 R«! 00/; j
Rs.l36, respectively for channel I, channel II, channel III and chann 1 '
cost was lowest in channel-IV due to the smaller number of ' 'Marketing
margins earned by different marketing agencies were the hi oli *• Marketing

guest in channel-ITT rPc
quintal) and the lowest in channel-II (Rs 276 per quintari ti, P®^

)• the producer's n<»t
maximum in channel-IV (96.70%) and minimum in channel I (76 82® ^"^e was
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Amamath and Sridhar (2012) conducted comparative analysis of marketing of

organic and inorganic turmeric in Tamil Nadu. The study has identified five marketing

channels in the district. When compared to inorganic turmeric, price spread of organic

turmeric was less in all the channels, since the marketing cost in organic turmeric was

lower. The producer's share in consumer rupee (76.99%) and marketing efficiency index
were found to be highest in Channel IV, (Farmer- Regulated market- Retailer- Consumer)

due to the absence of a wholesaler and better regulation in this channel as well.

Gummagolmoth (2012) examined the trends in marketing and export of onion in

India and observed that the producer's share in consumer rupee was very low in channel-
I. It was 49.96 per cent for Kamataka and 51.90 per cent in the case of Maharashtra. This
study attempted to account for postharvest losses at various stages by treating them as a
marketing cost.

Vinod (2013) studied an economic analysis of production, marketing and export
perfomance of tuimeric in Kamataka. Four marketing channels were identified in the
study area. Channel-I: producer- commission agent-wholesaler-retailer-consumer;
channel-II: producer- distant market commission agent; channel-Ill: producer-APMC;
channel-IV: producer-commission Agent-processors. The estimated marketing costs was
more in channel-II than channel-I and channel-III. The producer's share in consumer's
rupee was more in channel-IV than in channel-I due to a smaller number of market
intermediaries.

Shaikh (2013) examined comparative management appraisal of traditional and
U- in the Beleaum District of Kamataka. He reported that the

modem turmenc cultivation in tne ceigduu
,  . traditional farmers was seen to be high i.e., Rs. 207,97 per

marketing cost incurred by traainoncu icu

quintal whereas for modem farmers it was Rs. 158.24 per quintal. The prime difference in
cost was observed with respect to storage losses and rent on shop and godown. The storage

, • t- A oFft^h.itpd to 47.31 per cent and 29.78 per cent of marketing costs
loss was very high and attnbutea to ̂  f

,  A j formers Rent on shop and godown was the next highest having,for traditional and modem farmers. Kern oil f &

.  J 1A r.^rrent for traditional and modem farmers respectively. GradingII,44 percent and 16.58 percent lor ua
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of the turmeric incurred the highest share in modem farmers (Rs. 22.63) compared to

traditional farmers it is Rs. 19.47. The transportation cost share was seen almost same,

having around ei^t per cent each.

Prabhavathi et al. (2013) studied supply chain of red chillies in India. Two major

channels have been identified and the analysis revealed that channel II is more efficient

than the channel I. The study showed that farmers who bring good quality chillies mostly
preferred channel-II over channel-I, but farmers who bring poor quality were preferring

supply chain-I.

Thimmalesh and Bhagyalakshmamma (2014) examined the marketing of chilli

production in Kumool district revealed that the large proportion of chilli farmers sold their

produce to the commission agents, followed by wholesale traders. The average price per
quintal received by the growers in the study area varied between Rs.6,000 to Rs.4,000.

Hameedu (2014) examined the supply chain of cardamom in Kerala and observed

that majority of the farmers were not conscious about the quality of the product. Marginal
and small farmers always sold their produce, without sorting or drying. They normally sold
their produce to the local traders who given reasonable price. Absence of grading system
at producer's level and lack of access to market information were the major problems of
cardamom cultivation in Kerala.

Shireesha (2015) in her study on "Influence of futures market on price behavior of
titfmeric in India" identified two important marketing channels for turmeric powder in
domestic market. Channel I: Producer - Regulated Market - Commission agent -
Wholesaler - Secondary Wholesaler cum Processor - Retailer - Consumer and Channel II-
Producer - Village merchant - Regulated market - Commission agent - Wholesaler
Secondary wholesaler cum Processor - Retailer - Consumer. The producer's share in
consumer's rupee was high in Channel I (50.56%) compared to Channel II (45

Noushad (2015) conducted a study on economics of production and marketing f
small cardamom in Kerala. The study identified that the Channel-I: producer
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local/domestic trader's —^ wholesaler's -> exporter's consumer's and Channel-II:

producer auctioneer —> licensed traders -^wholesalers -^exporter consumers were

the two major marketing channels of small cardamom in Idukki district which involves the

movement of more than 80 per cent of the produce. They also noted that channel II is more

efficient owing to the low marketing cost and low-price spread. Here the producer's

receives maximum price because of auction.

Mathew et al. (2016) studied the economic analysis of ginger in Wayanad district

of Kerala". Marketing costs, price spread, producer's share, marketing issues, etc., were

analysed and suggested the effective remedial steps to strengthen ginger marketing. It was
observed that most farmers (60%) sold their produce via., channel-I, indicating the most

prominent channel in the study area of research. Marketing cost and margin analysis
revealed that the producer's share of consumer's rupee in channel-II (54.76%) was higher
than that of channel-I (52.53%).

Meena et al. (2016) analysed the onion marketing in Rajasthan and revealed that

among the identified two channels, Channel I was more efficient as the producer's share in
consumer's rupee was higher (47.50%) when compared to channel II. The total cost of
marketing in channel- I was 18.43 per cent of consumer price and 18.73 per cent of
consumer's price in channel-II. The marketing margin was observed highest in channel-II
(41.27 %) compared to channel-I (34.07 %).

Bagde et al (2017) conducted a study on the marketing of betel leaves and
identified three major marketing channels. The total marketing cost of Channel I (Producer-
Consumer) was Rs.30 per kilogram, while it was Rs.66.00 and Rs.140.39 per kilogram,
respectively in channel II (Producer-Retailer-Consumer) and channel III (Producer-
Wholesaler- Retailer- Consumer). A high margin was observed in Channel III. In channels
I and II, marketing efficiency was more than one, thus these channels in the marketing of
betel leaf were more efficient than channel III.
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Rohini and Murugananthi (2019) analysed the economics of turmeric production in

Tamil Nadu. The computed BC ratio was 1.53, which indicated the profitability of turmeric
cultivation in the study area. They identified three marketing channels for the produce
Among three, the third channel (please mention the channel) was efficient owing to the
high producer's share in consumer's rupee.

Bishnoi et al (2020) conducted a study on economics of turmeric production and
farmers' perception of new marketing methods in the Samastipur district of Bihar The
study identified three major marketing channels. Charmel-I: Farmers - Village trader
Wholesaler - Retailer - Consumer; Chaimel-II: Farmers - Retailers - Consume
Channel-Ill: Farmers - Wholesalers - Retailers. Among all channel-II had more producer's
share in consumer's rupee (68.61%) compared to channel-TTT 100/\ , ,

" tJJ iu/o) and channel-I
(31.30%).

2.4 STUDIES ON CONSTRAINS IN TURMERIC CULTIVATION AND MARKETING

Bhardwaj et.al. (2011) studied the challenges and constraints of marketing of Indian
spices in India. The major problems faced by farmers were low nrodnot,-.,;^

proauctivity, poor product
quality, poor post-harvest handling, insufficient mechanization nf c«i

spice production and

processing; and non-market orientation of agricultural extension The profile f
growers in Uttaranchal are inadequate price for producers, pest and diseas bl
dependence on nature, poor availability of inputs and no nron^r

crop insurance.

.  Yadav et.al. (2012) revealed that low and fluctuatins nri^^o
& p ices, costly packing

materials, high transportation cost, malpractices adopted in mark t v,- v
.  o , . X . 1 ' Sh commissioncharges, non-availafiility of packaging matenals, absence of

.  • . • .1, 1, • auction sale were themajor constramts m the marketing of turmenc.

Singh et.al. (2012) analyzed the profitability of turmeric product'
They observed that severe infestation of weeds, lack of onr.ri 1 Punjab.
f  I K , D f . • . " scarcity offarm yard manure and labour, lack of market information and highly ]
the major production and marketing constraints faced by the farmers P"ces were
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Vinod (2013) studied an economic analysis of production, marketing and export

performance of turmeric in Kamataka. Pest and disease attack, scarcity of labour during
peak season, high production cost, and non-availability of quality planting materials were
the major constraints faced by the turmeric farmers. Among these, scarcity of labour during
peak season is the major constraint faced by majority of the farmers, as turmeric is a highly
labour-intensive crop, more labour is required during planting, weeding, harvesting and

processing. Even if labours are available, the labours demand more wage for doing various
operations.

Mohan et al. (2013) studied the challenges of marketing of spices in India. They

revealed that the present production of spices is around 3.2 million tonnes and valued at
around four billion US dollars. India accounts for about 45 per cent (2, 50,000 tones) of
the global spice exports, though exports constitute around eight per cent of the estimated
annual production. The main challenge in the marketing of pepper, cardamom, coriander,
ginger and turmeric in India is the inability to achieve the required development of the
sector due to problems in marketing, supply chain, exports and post-harvest activities.

Bako et al. (2013) studied the factors influencing the adoption of ginger cultivation
techniques in the Samaru zone of Kaduna state. The study reported that inadequate finance
(43.30%), comparatively low ginger prices (37.30%) and farmer's conservatism (23.30%)
were the major production constraints.

Ramappa (2013) analysed the conomics of arecanut cultivation in Shivamogga
district of Kamataka. Uck of proper training on grading and storage, non-availability of
organised local markets, exploitation by market intermediaries, labour problems,
uncertainty of product demand, instability of prices, etc.. were the major production and
marketing constraints faced by arecanut growers.

Nandeshwar et al. (2013) unveiled that high cost of inputs, losses due to climatic
changes, uncertainty of prices, diseases and pest attacks were the prime restraints faced by
vegetable growers during the production and marketing of vegetables.
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Shehu et al. (2013) showed that inadequate funds (43.30%), poor prices (37 30%)
and fatmer's conservatism (23.30%) were the major constraints of ginger cultivation. They
recommended the active role of extension agents in transfening technology to farmers and
providing adequate access to low-cost agricultural credit facilities.

Vanrammawia and Thanga (2013) studied the marketing of ginger in Mizoram and
reported that unorganized and non-transparent maiketing channels, uncertain prices
ineffective market intervention by the state government were the major mark
constraints experienced by the farmers and traders.

Mohan ef a/. (2013) pointed out that poor productivitv of sniPfac • r- .
i v, 4 47 , 1 • . ^ mfenor productquality at farm level, madequate surplus for exports and insufficient quantities of u T

spices were the main challenges faced by the Indian fanners in the spice market

Titilayo (2014) revealed that risk and uncertaintv fSl
/'cmio/\ 1 1 47 j . , inadequacv(80.31 ̂ ), lack of modem agncultural equipment (16 25%1 amri

4U . ^ ^ facilities(74.1 %) were the major restramts in ginger production.

Angles and Hosamaui (2015) carried out the decomposition analysis to kn
factors affecting tunneric output in selected south Indian states. The result
the fluctuation in yield was the dominant factor affecting the output They al
suggestions for stabilizing turmeric productivity like the development of bca^
varieties, the adoption of modem cultural practices and intensive cultivatioT^^^^"^^^^^^''^

Noushad (2015), conducted a study on economics of production and
small cardamom in Kerala. Severe infestation of pest and diseases was^thT
faced by the cardamom farmers of Idukki district While in fi, ® Problem

rvimc in tne case of W
availability of a HYV of cardamom suitable to Wayanad climatic condition ""
constraint faced by the fanner. This was the major factor which made a wM
productivity of cardamom between Wayanad and Idukki district a d u '
73.9. sot a score of
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Riku et. al. (2015) observed that poor transportation facility, small marketable

surplus, lack of proper storage and processing facilities, poor government support, the

problem of unnecessary deductions and lack of regulated market were the major marketing

constraints encountered by the ginger farmers in the study area.

Jayanthi and Vaideke (2015) argued that improved extension contacts and mass

media participation, enhanced government infrastructure, consortium of progressive

farmers and proper storage facilities can overcome the production and marketing

constraints of turmeric.

Kanagaraju and Venkatesan (2016) examined turmeric production and marketing

in the district of Perambalur. Unfavorable prices, price fluctuations, high input costs, high

wage rates, poor water availabilities, insufficient funding and proper government subsidies
were the major limitations faced by the farmers in the production and marketing of
turmeric.

Bheemudada (2016) identified the constraints in adopting improved Ginger

cultivation techniques among the farmers. The majority of the farmers (90.83%) opined

that lack of pest and disease-resistant varieties was the principal problem, followed by non
availability of labour (87.50 %), high cost of labour (85.00%) and shortage of chemical
fertilizers (79.17%).

Lakshmi (2017) listed out major production and marketing constraints faced by the
turmeric farmers in Kadapa district of Andhra Pradesh. Lack of adequate curing facilities

(93.75%), shortage of labour during harvesting period (87.50%), weed infestation
(81.25%), price fluctuations (100%) and lack of market information (93.75%) were the
production and marketing constraints faced by the farmers.

Salunkhe et al. (2017) analysed the constraints in the production and marketing of

Turmeric in Satara district of Maharashtra. The study found that climate change,
unavailability of labour and lack of financial support were the major production restraints.
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While price fluctuations, inadequate storage facilities, more number market intermediaries
and lack of market information were the major marketing constraints.

Chinnadurai et. al. (2018) examined the economics of turmeric cultivation in Erode
district of Tamil Nadu and revealed that ignorance about pest control measures was the
main limitation faced by the fanners in turmeric production, while fluctuations in market
prices were the major barrier in marketing.

Abeynayaka « al. (2020) examined the economics of tunneric production in major
turmeric growing districts of Sri Lanka. The result unveiled that lack of knowledge
shortage of labour, price volatility, shortage of quality planting materials and inadelu!te
market information were the major constraints faced by the farmers in the study ar

Jaiswal et al. (2021) conducted a study among the turmeric fanners in the Raigarh di t ' t
of Chattisgarh and reported that shortage of labour and lack of avaUai,-! v.

availability of grinding
machines as major production constraints.
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3. METHODOLOGY

This chapter presents the procedural details in selecting the sample, method of

data collection and analytical techniques employed in attaining the objectives of the study.

This chapter is presented under the following sub-headings.

3.1 Description of the study area

3.2 Sampling procedure

3.3 Nature and sources of data

3.4 Variables and their measurement

3.5 Analytical tools and techniques

3.1. DESCRIPTION OF THE STUDY AREA

A brief description of the study area is crucial for understanding the physical,
economic and environmental conditions in the selected areas for the research work. In this
view, different characters like topography, area, population, elimate, soil types, land
utilization pattem, landholding pattern, agriculture and administrative setup are discussed
in the following sub-sections.

3.1.1. Kerala

Kerala state is located on the southwestern Malabar Coast of India and is
surrounded by the Arabian Sea to the West, Kamataka to the North and Northeast, Tamil
Nadu to the East and South. It is situated between 8« 18' and 12" 48' North latitude and 74"
52' and 72° 22' East longitudes. Kerala receives heavy rainfall through the southwest
monsoon, which lasts from June to September and, it also receives rainfall from the
northeast monsoon during October and December. The average annual rainfall was 2,923
mm and the state reeeives 120-140 rainy days per year. The average maximum daily
temperature is around 37«C, and the minimum temperature is around 19.80»C. The major
crops cultivated in Kerala are paddy, pulses, pepper, ginger, turmeric, rubber, cardamom,
arecanut, banana, coconut, coffee, tea and tapioca. There are 14 districts in Kerala. Among
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them, Palakkad district has the highest area under turmeric cultivation, and hence the

district was purposively selected for the study. The political map of Kerala is given in

Figure 1.

3.1.1.1 Palakkad

Topography

The study was conducted in the Palakkad district of Kerala. This district is located

almost in the centre of the State and has no coastal line. It lies between north latitude 10°

46' and 10° 59' and east longitude 76° 28' and 76° 39'. It is bounded on the east by the
Coimbatore district of Tamil Nadu, on the north and northwest by Malappuram district
and, on the south by Thrissur district.

Area

Palakkad district consists of two revenue divisions, five taluks and 145 villages
The revenue divisions are Palakkad and Ottappalam. Palakkad, Alathur and Chittur taluks
form the Palakkad revenue division and Ottappalam and Mannarghat taluks form th
Ottappalam revenue division. The district has thirteen development blocks and 89
panchayats. The total area of the district is 4480 sq. km.

Population

The total population of the district is 28,09,934, of which the male population i
13,59,478 and female population is 14,50,456. The population densitv ic

^^y ' per square
kilometre. The number of agricultural labourers in this district is 1 95 394

Climate and Rainfall

The climate in the district is mild during most of the vear
y  r except the summer

months. In general, two types of climates were observed in the district Sim l
districts of Kerala, Ottapalam, Alathur, and Mannarkad taluks

^'^umid climatewith a very hot season extending from March to June. While Palakkad and Ch'
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experience rather a dry climate similar to Tamil Nadu. The average annual rainfall of the
district is 1831.3 mm.

Soils

Three types of soils predominantly occupied the district are, 1) laterite soils seen in
Ottapalem, Alathur, Chittur and Palakkad taluks. 2) Virgin forest soil of Mannaikad taluk
and 3) Black soils in chittur and attapady valley which is used for the cuMvation of cotton.

Land Utilization Pattern

It was observed from the Table 3.1 that the total cropped area In the district was
60 81 per cent of the total geographical area. The net area sovm was around 46.06 per cent
and the area sown more than once was 14.76 per cent of the total geographical area. Forests
accounted for 30.44 per cent of the area and the share of land put to non-agricultural uses
was 10.83 per cent. The impoitant crops grown in the districts are coconut, rabber,
arecanut jack fruit and mango. Coconut, rubber and arecanut accounted for 60.05,11.05
and 5.17 per cent of total cropped area of the district, respectively. The cropping pattern is
given in detail in table 3.2.

Cropping Pattern

It was observed from the Table 3.2 that of the total cropped area, cereals andmillets accounted for about 28.51 per cent, followedbyoilseeds(20.82»/,),plantationcrops

(16 03%) and fresh fruits (14.43%). Spices and condiments accounted around 6.41 percent
of mtal cropped area. Major spice crop gtown in dte districts were Arecanut, Pepper,
Tamarind, Cardamom, Turmeric, Nutmeg, <3inger, etc.
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Table 3.1. Land utilization pattern of Palakkad district (2018-19)

Particulars Area (ha) Percentage to total
Total geographical area 4,47,584 100.00
Forest 1,36,257 30.44
Land put to non-agricultural uses 48,460 10.83
Barren and uncultivable land 1,498 0.33
Land under miscellaneous tree crops 532 0.12
Cultivable waste 19,200 4.29
Fallow other than current fallow 10,918 2.44
Current fallow 8,838 1.97
Marshy land 0 0.00
Still water 15,337 3.43
Water logged area 0 0.00
Social forestry 404 0.09
Net area sown 2,06,139 46.06
Area sown more than once 66,055 14 76
Total cropped area

Ciniirrp- CtOK" OOIQ^

2,72,195 60.81

Table 3.2 Cropping pattern of Palakkad district during 2018-19

Area in Percentage to total cropped
hectares

Cereals and millets 77,606

Pulse

Sugar crop

and condiments 17,449

Fresh fruits 39,267

Tapioca 1,725

Tubers

Vegetables

Oil seeds 56,667

Fibers, Drugs and Narcotics

Plantation crop 43,634

25,610

2,72,195

Other non-food crops

Total Cropped Area

Source: GOK,2019
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Administration

The district is headquartered at Palakkad town with two revenue divisions and six
taluks. The district comprises 157 villages, 13 block panchayats, 88 grama panchayats
and 7 municipalities (GOK, 2019).

3.1.2 Andhra Pradesh

Andhra Pradesh lies between UHV and 19.07» North latitude and IT and 84-40'
East longitude and is bordered by Telangana, Cbbattisgarb, and Orissa in the North,
the Bay of Bengal in the Bast, Tan.il Nadu to the South and Kamataka to the West, Andhra
Pradesh has a coastline of around 974 Ion. The political map of Andhra Pradesh is given in
Figure 3

3.1.2.1 Visakhapataam

Topography

Visakhapatnan. district is the north easten. coastal districts of Andhra Pradesh. It is
bounded on the north partly by the Orissa state and partly by Vizianagaram distnct, on the
south by east Godavari district, on the west by Orissa and on the East by the Bay of Bengal.
Area

The district have two distinct geographical divisions called Plains Division and
Agency Division. Tire Agency Division consists of the hilly regions covered by Eastern
Ghats with an altitude of about 900 meters.

Population

Aictrict is 42 91 lakhs as per 2011 census and thisThe population of the distnct is 4z.y i icuu i' , «■O. 4 4 Percent of the population of the state. Out ofthe total populahon 21.40
^  j 21 52 lakhs are females The district has population density of 384 perlakhs are males and 21.52 iajcns arc , . ^ .rni 90191

sckm. compared to agency area plain area shows htgher density (GOl, 2019).
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Climate

The district has vatying climatic conditions in different parts. Near coastal region,
the air is moist, but it gets warmer towards the interior and cools down in the hilly areas'
April, May and June are the warmest months. The temperature gets down with the onset of
South West Monsoon and reached a mean mimmiim of 19.70c by January the ft

temperature is increasing and reaches mean maximum of 34.2° C by the end of J
11 urmg2016-17.

Rainfall

The district receives annual normal rainfall of 1207 f ,1^0/ mm, of which south-west
monsoon accounts for 765.5 nun of rainfall and north-east monsoon contributes 14a a
of rainfall during 2017-18.

Topography and Soils

Red loamy soil is the prominent soil type and is poor textured and easily drained
soil. The soils in the co^st^l ̂ ces are Sandy loamv soil^ Rioz-bi

cotton soils are also seen
m the area of K.Kotapadu, Devarapalli, Cheedikada, Paderu and H in
About 45 per cent of the soils in the district are low in organic cont "t ^^"^^Is.

o  ̂vinent and 5 ner f
soils are less with phosphorous content. ®

Land Utilization Pattern

cent is

The total geographical area of the district is 11.16 lakh hectar
cultivable area and 44.11 per cent is forest area. Of the re •

uncultivable land accounted for about 13.04 per cent and land
accounted for about 11.10 per cent. The particulars of land utif ^ uses
in table 3,3. Pattern is explained

29



VizMnaga

WfestGodava
EistGodavarl

ada

Krishgr

l^achilipatnam
Prakasam

k,

ttdftipah
iAnantapur • , Nailor

Figure 3. Political map of Andhra Pradesh



Cropping Pattern of Visakhapatnatn District

The major crops grown in Visakhapatnam district were paddy, maize, ragi, rajma
beans, green gram, black gram, sesamum, mango, papaya, guava, coconut, sugarcane and
turmeric. Among all crops paddy crop accounted for the highest area (1,08,960 ha)
followed by millets (32,501 ha), sugarcane (32,153 ha)). Pulses (24,757 ha), oilseeds
(15,130 ha), mangoes (13,615 ha), coconut (7,226 ha), maize (7,008 ha), turmeric (5771
ha) and coffee (4,979 ha).

Table 3.3 Land Utilisation Pattern in Visakhapatnam District, 2017-2018

Category
Area in ha. Percentage to the total

geographical area

Total geographical area

Forest area

11,16,100

4,41,166

100

39.53

Net area sown
2,80,586 25.14

Total cropped area
3,39,759 30.44

9.95
Land put non agriculture use

1,11,078

32,202
Land under miscellaneous tree
crops & groves not included in net
area sown

2.89

Other fallow lands
40,305

Current fallows

Area sown more than once

Fish and prawn culture

Cropping intensity

Source: GOAP, 2018.

67,508

59,173
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Table 3.4 Cropping pattern of Visakhapatnam District, 2017-2018

Crop Area in hectare Percentage to the total
cropped area

Paddy 1,08,960
32.07

Millets 32,501
9.57

Sugarcane 32,153
9.46

Pulses 24,757
7.29

Oil seeds 15,130
4.45

Mangoes 13,615
4.01

Vegetables 13,173
3.88

Coconut 7,226
2.13

Maize 7,008
2.06

Turmeric 5,771
1.70

Coffee 4,979
1.47

Other crops 74,486
21.92

Total cropped area
5>niirne* GOAP 9.01 8

3,39,759
100

Administrative Profile

The district is headquartered in Visakhapatnam town with four revenue divisions
Visakhapatnam has 46 mandals, 3035 villages, one munieipal corporation and two
municipalities.

3.2. SAMPLING PROCEDURE

The study was eondueted in Palakkad district of Kerala and Visakhapatnam district
of Andhra Pradesh using both primary and secondary data. These districtsselected due to the high acreage of turmeric cultivation in the selected stater^H^^^^
selected districts, two block panchayaths were selected The block th
Alathur and Kuzhalmannam from the Palakkad district anH nu; *t. „.

'  hapalli and G Madugula
blocks from Visakhapatnam district. These blocks were • ,

• a m fi . a a P<«Pos.vely selected as theseblocks occupied the first and second position resoectivAKr • a
,  u , 1 , terms of acreage andproduction. From the selected blocks, one panchayath was seler^f^d u .

based on high acreage
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of turmeric cultivation. Thus the selected panchayaths were Kizhakkancherry from Alathui
hlock and Peringottukurissi from Kuzhalraannam in Palakkad distnct. Tajangi fium
Chinthapalli mandal and Karakkapalli from G Madugulain Visakhapamam district (AP).
A comprehensive lists of turmeric famters in each of the Panchayats were collected from
the respective Krishi bhavans. A proportional sampling method is carried out based on the
acreage and production of numeric in Kerala and Andhra Pradesh. When compared to
Kerala acreage and production of turmeric were very high in Andhra Pradesh, hence more
dran tv^o-third of the total respondents were selected from the Andhra Pradesh. So, of the
total 100 farmers, 30 farmers were selected from Palakkad district and 70 farmers wem
selected from Visakhapatnam district. Hence in Palakkad, 15 farmers were mndomly
selected from each Panchayath and in Visakhapatnam, 35 farmers w«e selected from ̂ch
district SO the total sample size constimted 100 ftrmem. Apart from these, marketmg
I infomtation was collected from 10 market intermediaries in Palakkad distnct and

•  in Visakhapatnam district. The total sample size of study was20 market intermedianes in Visaknapam

130.

3.3 NATURE AND SOURCE OF DATA
data were used for analysing the specific objectives ofBothpnmaryan seco productivity of turmeric were

the study. Seconds data pe ain^^ Department of Agriculture, Department
collected firom various sour j«iversity and other authentic sources,
of Horticulture, Kerala Agricultural University

.  for the present study was collected using well-structured andThepnmary a farmers and 30 market intermediaries. Of the
pretested schedules through a s visakhapatnam and 30 farmers were selected
total sample, 70 farmers were se ec
from Kerala. The data pertaining nroduction and marketing were elicited from

s  -1 r-rvnarWetine constraints m poutput, details of mar Visakhapatnam districts. To find out the marketing
the turmeric farmers fi-om Pal ^ ̂s data was collected from 30 market intermediaries
efficiency of selected turmenc m pertaining to different marketing channels,through a well-sfructured schedule. The da
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types of marketing, eost and margin associated with different marketing channels and
constraints in marketing, etc. were elicited through personal interview method to have
relevant, comprehensive and precise data,

3.3.1 Methods of Data Collection

The data were collected fiom the respondents through personal interview with the
help of pre-tested schedules designed for flre purpose to firlfil various objectives in the
research study. The data on farm machinery, land holding, cropping pattern and area under
turmenc cultrvatron of the selected respondents were collected. Data on annual
maintenance cost of turmeric cultivation was also collected.

Tire data on marketing costs for important marketing channels of turmeric in the
study area were also eollected. In addition, an Opinion survey was carried out, fi n
the constraints faced by the farmers in turmeric cultivation and marketing At le!
the interview, every effort was made to prove the fanners that the tuH
conducted solely for the purpose of research work. The data for m ^ betng
to the agricultural year 2020-21. ^ P^rt^'ned

3.4 VARIABLES AND THEIR MEASUREMENT

The data pertaining to the study were collected under the fon •
analysed using various tools. owrng headings and

3.4.1 Socio-Economic Status of the Farmers

Socio-economic characteristics of the farmers such as e d
occupation, farming experience and annual income werr. „ education,
various group. ected and categorized into
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 Figure 5: Sampling frame work for the study area
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3.4.2 Quantity of Inputs

Quantity of inputs such as number of hired labour, family labour, permanent labour,
quantity of chemical fertilizers, organic manures and plant protection chemicals were
collected and used for analysing the cost of cultivation and resource use efficiency

3.4.3 Cost of Inputs

3.4.3.1 Cost of Manures and Fertilizers

This includes cost of organic manure and chemieal fertilizers purchased by the
farmers from the local dealers. Imputed value was used for valuing the manures produced
in farmer's field.

3.4.3.2 Cost of Plant Protection Chemicals

The different pesHcides, fungicides and insecticides were used by the farmers in
order to reduce the risk from pesf and diseases. The cosf incurred in fhe purchase of planf
protection chemicals were evaluated at fhe markef pnce.

3.4.3.3 Cost of Machinery and Implements

The implements such as pump set for irrigation, weed cutter for weeding and
turmeric harvesting machine for harvesting were used for turmeric cultivation. The cost
incurred for the purchase of these implements were evaluated at the market price.

3.4.4 Cost of Labour

3.4.4.1 Cost of Family Labour

The cost incurred for family members involved in farming operation were imputed
• J * hUt. hirpd labour in that locality,

at the wage rate paid to the hired lao
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3.4.4.2 Cost ofHired Labour

Cost of hired labour mainly refers to the wages that was actually paid to the work
rendered by them in the farm. The wage rate for men was?700 and the wage rate for women
f450 in Palakkad district whereas it was f300 for men and ?200 for women in
Visakhapatnam district.

3.4.4.3 Cost of Machine Labour

It involves the cost incun-ed in the maintenance of the machineries by employing
some workers to carry out the maintenance work of the machines like fuel power
lubricants, repair and other expenses which are included under the atmual maintenlnee and
repairs. Straight line method was used to find the depreciation of the machinery

3.4.5 Land Revenue

Thrs ,s the actual revenue rate that was paid by the farmers to the
department for their land that they possess. The revenue paid by farmers in tL
? 175 per acre per year in Palakkad and ? 120 in Visakhapatnam.

3.4.6 Interest on Working Capital

Working capital includes all expenses incurred by the farm
fertilizers, plant protection chemicals, herbicides, hired labour manures.
According to Central Statistical Organisation (2008), the intlr^ "machine labour,
be calculated at 12 per cent per annum for half of crop
same interest rate for calculating the interest on working 01^^"
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3.4.7 Interest on Fixed Capital

Fixed capital refers to the values of the assets and equipment except land. The
1  tVip banking institution at the rate of 10 per cent perfarmers borrow long term loan from the baiiKing
r  A can be worked out with 10 per cent per annum,

annum. So, the interest on fixed capital can oe woi

3.4.8 Rental Value of the Leased in Land

I, was the rent paid by the farmers to the leased land for cultivating crops for a year
so the rental value of the leased land was calculated as the rent paid per year. But none of
the respondents have leased in land in the selected local,ty.

3.4.9 Rental Value of Owned Land

,4 was calculated by taking the rent of land prevailed inRental value of owned land was
u  in Palakkad district, whereas 5000 per hectare m

the locality. It was 20,000 per hectare in fai
Visakhapatnam district.

3.4.10 Depreciation

,  • ♦lara value of the asset over a period of time, due to theDepreciation means loss m the value
^  . J oc used to calculate annual rate of depreciation ot

wear and tear. Straight line method was
each of the machinery and implements,
calculated by aggregating.

^ • -nal cost of the asset-Junk value) /useful life of theAmount of depreciation = (Original
asset

(Reddy et al, 2016)

3.4.11 Quantity of Output
rinced is recorded as kghaQuantity of dried turmeric pro
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3.4.12 Marketing Cost

These include charges for weighing, loading and unloading, commissioning, rent

etc, which were paid per quintal by market functionaries.

3.4.13 Marketing Margins

Marketing margins refer to the net shares to the different market intermediaries for

a particular quantity of produce, after deducting marketing costs from gross marketing at
each stage of marketing.

3.5 ANALYTICAL TOOLS AND TECHNIQUES

Statistical tools are etnployed for the analysis of collected data to get the meaningful
conclusions. Different tools used in the present study are given below

3.5.1 Percentages and Averages

Socio- economic characteristics of the respondents such as age, education, gender,
family size, income, land holdings and year of experience in farming can be examined by
using percentage and averages.

3.5.2. Trend in Turmeric Area, Production and Productivity

The exponential growth rates were worked out to compute the growth in area and
production of turmeric. Growth rates were worked out for the overall study period (2000-
01 to 2019-20) and two sub-periods, i.e.. Period I (2000-01 to 2009-10) and Period
(2011-12 to 2019-20). While in Andhra Pradesh, due to the bifurcation of state inToM a
drastic change was observed in the acreage and production H«-ca tulion, nere, the overall period is
divided into two. Period I is from 2000-01 to 2012-13 anH tt • r.^ ij, ana Penod II is from 2013-14 to
2019 -20. As a result of Andhra Pradesh reorganisation act the area .

production dataofXelangana is not included m the agriculture statistics of Andhra Pradesh since 2013-14
Y,= a(H-r)'

= ab'
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Where,

Yt= Dependent variable for which growth rate is to be estimated

a = Intercept

b = growth factor, b = 1+r

t = Time parameters

The exponential growth rate was worked out by transforming the equation.to the log
linear form as

In Yt = In a+1 In b+ u

Where,

In a = regression constant

In b = regression co-efficient

u = error term

The ordinmy least square was used to estimate the coefficient (b's). The exponential
growth rate in percentage (G) was calculated using the relationship

G= {(Antilogofb)-1} ̂  100
3.5.3 Annual Maintenance Cost

Annual maintenance cost of tuimerie fanning can be worked out by the sum total
of the various input cost used in the production activity. Cost of cultivation of turmeric for
the year 2020-21 was woiked out using cost concepts.

3.S.3.I Cost Concepts and Income Measures

Cost Ai includes

1. Cost of hired human labour

2. Cost of machine labour

3. Cost of seeds (both fann produced and putehased)

4.Cost of manures (owned and purchased)
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5. Cost of fertilizers

6. Cost of plant protection chemicals and weedicides

7. Land revenue

8. Irrigation charges

9. Depreciation on machineries and implements

10. Interest on working capital

11 .Miscellaneous expenses

Cost A2: Cost Ai + Rent paid for leased in land

Cost Bi: Cost Ai + Interest on the value of owned fixed capital assets excluding land

Cost B2: Cost Bi+ Rental value of owned land + rent paid for leased in land

Cost C: Cost Bi + Imputed value of family labour

(Reddyetal., 2016)

3.5.4 Returns

3.5.4.1 Gross Return

It can be worked out as the product of total quantity of turmeric per year with the
unit price. The market price of turmeric during the study period was Rs 120 per kg in
Palakkad district whereas it was Rs. 80 per kg in Visakhapatnam

Gross return = Quantity of product x unit price

3.5.4.2 Net Returns

Net returns was worked out hy deducting the annual maintenance cost (cost of
cultivation) fi-om the gross return.
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Net returns = Gross return - cost of cultivation (Cost C)

3.5.5 Benefit- Cost Ratio

It is the ratio between gross return and total annual expenses incurred for the

turmeric cultivation.

B-C ratio = Gross return/ Cost of cultivation (Cost C)

3.5.6 Income Measures

These are the returns over different cost concepts. Different income measures are
derived using the cost concepts. These measures include farm business income, family
labour income, net income and farm investment income, etc.

Farm business income = Gross income- cost Ai / hi

Family labour income = Gross income- cost B
Net Income = Gross income — cost C

Farm investment income = Farm business income- imputed value of family labour
(Reddy et al, 2016)

3.5.7 Resource Use Efficiency

Resource use efficiency was estimated using Cobb-Douglas production function

for the various resources used in the production process hy the small and large farmers.
This was carried out in order to know how the beneficiaries are allocating the resources
that they possess and the allocation of resources hy them so that we can say who is
allocating the resource more efficiently.
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The Cobb-Douglas production function for turmeric production in Palakkad district is

given by:

This is modified into a log linear model by application of logarithm.

In Y = In a + bi In Xi + b2 In X2 + bs In X3 + b4 In X4 + bs In X5 H-be In Xe + b? In X? +
In Xg + b9 In X9+ bio In Xiqu

bg

The Cobb-Douglas production function for turmeric production in Visakhapatnam district
is given by:

Y = aX^'X^'X^'X^X'xt'X^'X^'e'^

This is modified into a log linear model by application of logarithm

lnY = lna + bi lnXi+b2lnX2 + bjlnXj + b4lnX4 + b5lnX5+b6lnX6 + b,ln X,
In Xgu

+ bg

Where, Y= Yield (kg)

Independent

Variables of

selected function

(Palakkad District)

coefficients

Area (Cents)

Quantity of seed

Independent

Variables of

selected function

(Visakhapatnam
District)

Area(C«its7
Quantity of seed

(kg)

Regression

coefficients
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Number of labour

Machine Hours

Quantity of

pesticide (mL)

Xio Number of labour

(man days)

a = Intercept

bi.. .b, = Regression coefficients of explanatory variables.

e"= Stochastic error term

The Cobb-Douglas production function was estimated by using OLS (Ordinary
Least Square) method assuming the error teim (e) to be independently and normally
distributed.
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3.5.8 Marketing Efficiency of Selected Market

3.5.8.1 Marketing Channel

A marketing channel is a path through which the agricultural products move from
the producer to the ultimate consumer through different intermediaries. The methodology
described by Aeharya and Agarwal (2016) was used to calculate marketing costs and
marketing margins, price spread, producer's share in consumer's rupee and efficiency of
the marketing channels.

3.5.8.2 Marketing Cost

Marketing cost is the real expenses incurred for moving the products from the
production centre to the consumption centre. The marketing cost includes all the costs of
performing various marketing functions carried out hv th.. r

y me tarmer and market
intermediaries at different stages of marketing,

MC = Cp + Cml + Cm2 + + Ctnn

Where,

MC = Total marketing cost

Cp= Cost incurred by the producers from the time the orod.... i.
., . the farm till he sell
it, and

Cmi = Cost incurred by the i"' middleman in the t>roce<!<! r»f k. •
process of buymg and selling the product

3.5.8.3 Marketing Margin

The intermediaries earn some profit to remain in the tradedifferent marketing functions. The marketing margin is the r the cost of
functionaries involved in moving the products from the initial ^ ^^rious market
end customer. The absolute value of marketing margin diff Production to the
market to market, and time to time. channel to channel.

Absolute margin of i"' middleman (Ami)
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Ami = Pri-(Ppi + Cmi)

Where,

Pn = Sale price of middleman

Ppj = Purchase price of i*'^ middleman

Cmi = Cost incurred in marketing for i'** middleman

3.5.8.4 Price Spread

Price spread is defined as the difference between the price paid by the consumer
and the price received by the producer for the equivalent quantity of agricultural produce,
expressed as a percentage of the consumer's price. Price spreSd comprises marketing costs
and marketing margins. In the current study price spread was computed using the
concurrent margin method.

Price spread= consumer price-producer price.

3.5.8.5 Producer's Share in the Consumer's Rupee

It is the price received by the producers expressed as a percentage of the consumer's
price, the producer's share in consumer's rupee (Ps) may be expressed as follows

Ps-(Pp/Cp)xlOO

P,= Producer's share in consumer's rupee (Percentage)
Pp= Producer's price

Cp = Consumer's price

3.5.8.6 Marketing Efficiency

r- A ^ ««-nriiirers to consumers at the lowest possible cost.
The movement of goods from producers i" f

,  • • „»,.vices desired by the consumer, may be termed as
consistent with the provision of the services u j' ,

,  • rru of selected markets was estimated using bothefficient marketing. The efficiency ot seic

Shepherd's method and Acharya's method.
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Shepherd's Method

ME=V/I

Where,

ME= Marketing efficiency

V= Consumer's price

1= Total marketing cost

Acharya's Method

MME=FP/MC+MM

Where,

FP= Net price received by the farmer

MC= Total Marketing costs

MM= Total marketing margin

3.5.9 Garrett's Ranking Technique

Garret ranking technique was employed for ranking the constraints of the
respondents. This method helps to identify the notable constraints affecting the farmers.
Through this method, the respondents were asked to rank the identified constraints. The
ranks were then converted into mean scores (Garret ranking) for capturing a real picture of
the constraint prevailing in the study area. In this method, the ranks assigned to different
constraints were transformed into percentage using the formula

Per cent position = lOQx (Rjj -0.5-)

Nj

Where,

Rij— Rank given for i'*' factor by j'*' individual
Nj= Number of factors ranked by individual
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Then, the percentage positions were transformed into scores on a scale of 100
points referring to the table given by Garrett and Woodworth (1969). From the scores so
obtained, the mean score level was derived and constraints were ranked based on the mean
score level.
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4. RESULTS AND DISCUSSION

This chapter shows the presentation, discussion and interpretation of the results
from the current study. The data collected for the study was aimed to draw meaningful
conclusions based on the objectives. Primary data was analysed separately with
different statistieal tools and the results are presented in this ehapter under the following
sections.

4.1 Socio-economic characteristics of respondents

4.2 Growth in area, production and productivity of turmeric

4.3 Economics of turmeric cultivation

4.4 Input use pattern in turmeric cultivation

4.5 Resource use efficiency in turmeric

4.6 Marketing of turmeric

4.7 Constraints faced by the farmers in production and marketing of turmeric
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4.1 SOCIO-ECONOMIC CHARACTERISTICS OF THE RESPONDENTS

4.1.1 Socio-Economic Characteristics of the Respondents in Palakkad District

The primary data was obtained from 30 turmeric growers. The primary socio
economic characteristics such as age, gender, education, family size and occupation were
tabulated and analysed using percentage analysis. The results of the analysis are
presented below.

4.1.1.1 Age

The age-wise distribution of sample farmers is presented in table 4.1. Based on
the data collected from the sample farmers regarding the age group, respondents were
classified into three groups:< 35 yeais, 35-45 years and>45 years. It could be observed
from the table that 70.00 per cent of the sample farmers were in the age group of above
45 years and 26.67 per cent of the sample farmers were in the age group of 35-45 and
only 3.33 per cent farmers were in the age group of <35. The average age of respondents
was 50.23 years. The involvement of young generation was vety low in turmeric
famring. The results are agreement with the findings of Santbya and Premavathi (2018)
who reported that majority of the farmers were old age farmers. Tbasnimol (2019)
conducted a study on coconut cultivation of Kerala and reported that there were no
farmets in the age ̂ oup of <30 and it indicated the lack of enthusiasm among youngsters
m taking farming as a profession, which is one of the mmrv,.

®  problems confronting the
agncultural sector in Kerala state.

d 1 niQfrihiiti'nn nf rpcnnnHp^nfo

Particulars
Percentage to the total

45-60 years

100.00
Average age
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4.1.1.2 Gender

The gender wise distribution of respondents was presented in table 4.2. It was observed
from the table that 80 per cent of the total respondents were male and the remaining 20
per cent were females.

Table 4.2. Distribution of respondents based on gender

Gender
Farmers Percentage to the total

Male
24

Female

Total

6

30

20.00

100.00

4.1.1.3 Education ' u- x-
, 1 1 fhf farmers and the adoption of modem cultivation

The educational level of the tarmers ai

practices were bnown to be positively related. The classification of the r^^ndents
Lrding to educational status was presented in table 4.3. Based on the avarlable data,

r.«ified into five categories such as illiterate, those who havethe respondents ^ pre^degree (HSC) and paduation. It
completed pnmary e u , educated up to the secondary
was observed thai the „ Had completed only the primary
level. Of the remaining f"™". J d,e pre-depee and 13 per c«rt
level education, 13 per cent farmers had
farmers were graduates

Table 4.3. Distribution

Particulars

ofrespondents based on educational sta^
Percentage to the total

24.00

50.00

Number of farmers

T
Primary

Secondary

Pre-degree/ HSC

Graduation
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Total 30 100.00

4.1.1.4 Family Size

The distribution of farmers based on the size of the family was presented in table

4.4. It could be observed from the table that about 83.33 per cent of the sample farmers

belonged to the family size consisting of 4-6 members and 10 per cent of farmers had a

family size of more than six members and about six per cent of the farmers had less than

four members in their family. The average family size of the respondents was aroimd

five.

Table 4.4. Distribution of respondents based on family size

Size of family Number of farmers Percentage to the total

Small (<4) 2
6.67

Medium (4-6) 25
83.33

Large (>6) 3
10.00

Total 30
100.00

Average size 5.23

The availability of labour for farm operations are supposed to increase with the
number of family members. Even tbougb the majority of the farmers came under the
family size of four to six members, due to the lack of interest in farming the family labour
participation was very low in the study area. In a simUar line, Das and Misbra (2019)
reported that medium-size farmers with four to six memhfM-c .j •f  aiA members are dominant m turmeric

cultivation.

4.1.L5 Occupational Status

Based on occupation, farmers were divided into , • xt.into two VIZ., those who consider
agriculture as their main occupation and those who conQiH«,. • i"o consider agnculture as a subsidiary
occupation. The results were presented in table 4 5 it woo j

• " evident from the table that
43.33 per cent of the farmers were dependent on aericnituro. ..i. •

gncuiture as their mam source of
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55.67 per cent of the respondents considered agriculturefamily income and the remaining do.o / per
as a subsidiary source of income.

Distribution of respondents based on occupational status

Number of farmers

13

Table 4.5.

Gender

Per

Agriculture as main occupation

Agriculture as a subsidiary oc^pation

Total

17

30

centage to the total

43.33

56.67

100.00

4.1.1.6 Experience in Farming
.  . r ,™n1c fanners based on their experience in farming wasThe divided into three categories based on their

presented m table . . ^ 20 years and more than 20
experience in faimmg as cent of the farmers had experience less than
years. It was observed that ^ experience between 10-20 years and 10 per

j  "Dcr cent of f^rrn
10 years and 33.33 p average farming expenence of

cent of farmers had experience more
the respondents was 12.47 years. experience in turmeric farming
Table 4.6. Distribution of respondents

Number of farmers "Percentage to the

Experience in turmeric farming (years) total

More than 20 100.00

12.47

Average
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4.1.1.7 Farm Size

The classification of sample respondents based on the size of landholding was

given in table 4.7. The majority of the sample farmers (40%) were having a marginal
landholding of less than one hectare. About 34 per cent of the farmers owned 1 to 2 ha of

land and 26 per cent of the farmers owned 2-5 ha of land. The average landholding size
of the farmer was 1.24 ha.

Table 4.7. Distribution of respondents based on land holding pattern

Area in hectares Number of farmers Percentage to the total
Less than 1 12

40.00

1-2 10
34.00

2-5
8

26.00

More than 5
0

0.00

Total 30
100.00

Average land or holding
1 -24 ha

4.1.2 Socio-Economic Characteristics of the ResnnnH,.«tc • x.- .me Respondents in Visakhapatnam District

The primary data was obtained from 70 turmeric growers The ■
,  . . , growers, the pnmary socioeconomic charactenstics such as age, gender, education famiK^ .i,

.  a 1 . j j . , . ' ^ occupation weretabulated and analysed using percentage analysis. The re^nlt^ r .t,
presented below.

4.1.2.1 Age

Based on the data collected from the sample farme..
respondents were classified into three groups such as less tha
45-60 years (tabie 4.S,. The average age of .be resp„nde,rras LT'
the fanners (60%) were in the age group of 45-60 years and 96
in the age group of 35-45 years and the remaining 14 per c
less than 35. ™ "Se group of
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Table 4.8. Distribution of respondents based on age

Age (Years) Number of farmers Percentage to the total

<35 10 14.00

35-45 years 18 26.00

45-60 years 42 60.00

Total
70 100.00

Average age
56.42 years

4.1,2.2 Gender

The gender distribution of respondents was presented m table 4.9. It was found
that 54 respondents were male and eonstituted about 77.00 per cent and the remaining 26
per cent of respondents were females.

Gender
Number of farmers Percentage to the total

Male
54 77.00

Female
16 23.00

Total
70 100.00

4.L2.3 Education
1  xi. and the adoption of modem cultivation practices are

The education level of the farmers ano mc au p i-
.  . 1 Rased on the educational status, respondents were

known to be positively related. Basea on , f
.  . r- viz illiterate, those who have completed primaryclassified into five categories viz.,

j  nre deeree/HSC and graduation (table 4.10). Among alleducation, secondary education, pre aegrcc/ v

4  had completed their graduation, six per cent farmersthe farmers, four per cent farmers naa CO p e , f

,  . . A 97 ner cent of sample farmers had completed secondaryhad completed their pre degree, 2/per cc

♦ ftirmers had completed primary education and 34 per cent oteducation, 29 per cent farmers nau f
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farmers were illiterate. As the study area is a hilly tribal region, the majority of the

farmers were illiterates due to poor access to educational institutions.

Table 4.10. Distribution of respondents based on educational status

Educational status Number of farmers Percentage to the total

Illiterate 24
34.00

Primary Education 20
29.00

Secondary Education 19
27.00

Pre degree/HSC 4
6.00

Graduation 3
4.00

Total 70
100.00

4.1.2.4 Family Size

The distribution of selected farmers based on the size of the family was presented
in table 4.11. nre family size was classified into three categories i.e.. less than four
members, four to six members and more than six membets. About 64 per cent of the
respondents belonged to medium size family having 4-6 members. 19 per cent of farmers
belonged to tite large family having more than six members and 17 per cent of farmers
belonged to the small family. Tbe average family size of the respondents was five.
Table 4.11. Distribution of respondents based on family size

Number of Farmers
Family size

Percentage to the total
Small (<4)

Medium (4-6)

Large (>6)



Total 70 100.00

Average size 5

4.1.2.5 Occupational Status

Based on occupational status respondents were classified into two, those farmers

who considered agriculture as their main occupation and those farmers who considered

agriculture as their subsidiary occupation. The results were presented in table 4.12. In

total respondents, almost 76 per cent farmers depended on agriculture as their main

source of income and the remaining 24 per cent of the respondents considered agriculture

as a subsidiary source of income.

Table 4.12. Distribution of respondents based on occupational-status

Occupation Number of farmers Percentage to the total

Agriculture as mam

occupation

53 76.00

Agriculture as subsidiary

occupation

17 24.00

Total 70 100.00

4.1.2.6Experience in Farming

Based on experience in turmeric fanning, farmers were classified into three
categories, less than 10 years, 10 to 20 years and 21 to 30 years (table 4.13). Among
farmers, 24 per cent of farmers had experience less than 10 years, 57 per cent had
experience between 10-20 years and 19 per cent of fanners had experience between 21-
30 years. The average farming experience of respondents was 16 years.
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Table 4.13. Distribution of respondents based on experience in turmeric farming

Experience in turmeric farming (years) Number of farmers Percentage to the

total

Less than 10 17 24.00

10-20 40 57.00

21-30 13 19.00

Total 70 100.00

Average 16

4.1.2.7 Farm Size

Based on the land holding, the respondents were elassified into four categories as
shown in table 4.14. The majority of the farmers were having a marginal holding of less
than one hectare (40 %). About 26 per cent of farmers had 1 to 2 ha of land, 25.50 per
cent of the farmers owned 2-5 ha of land and the remaining 8.50 per cent of farmers had
more than 5 ha of land.

Table 4.14. Distribution of respondents based on land holding pattern

Area in hectares Number of farmers
Percentage to the total

Less than 1

More than 5

100.00
Average land holding size

1.83 ha
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4.2 GROWTH IN AREA, PRODUCTION AND PRODUCTIVITY OF TURMERIC
4.2.1 Exponential Growth Rate of Area and Produetion of Turmeric in India

In India, the tutmeric area has inereased from 1,91,700 hectares in 2000-01 to
2 56 890 hectares in 2019-20 (Appendix I). The exponential annual gtowth rate was used
to etimpute the gmwth in area and ptoduetion of turmeric. Growth rates were woriced out
for the overall study period (2000-01 to 2019-20) and two sub-periods, i.e.. Period I
(2000-01 to 2009-10) and Period II (2011-12 to 2019-20). In the ease of turmeric area,
the growth rate of the overall study period was 2.28 per cent. When compared to Period I
(2000-01 to 2009-10), a high growth rate (2.69%) was observed during period II (2010-
11 to 2019-20). A remarkable increase in turmeric area has been noticed during the

. - u • actuH from 1 95 000 hectares in 2010-11 to 2,56,890 hectares inPeriod II, and it has mcreased trom 1,^3,www

2019-20.

Similarly, turmeric produetion has increased from 7,14,300 tonnes in 2000-01 to
9 46 230 tonnes in 2019-20. The growth rate for the ovetall study period was 3.24 per
cint' A remarkable increase in produetion was observed during Period I. where

,  • ri fi-frm 7 14 300 tonnes in 2000-01 to 9,27,910 tonnes in 2009-10,production has increased from 7,i4,juo I , ^ ^

and the growth rate was found to be 5.13 per cent. Due to the dechne m turmenc
production from 12,68,000 tonnes in 20.0-11 to 9.46,230 tonnes in 2019-20, a negativegrowth rate was observed during Period II (-2.34%).
Le:4.I5. Exponential growth rate of area and produchon of turmenc m Ind.a
Particulars

Area (%)

Production (%)

Period I (2000-01

to 2009-10)

Us

Period II (2010-11

to 2019-20)

2^

Overall period

(2000-01 to 2019-20)

2.28

3.24
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4.2.2 Exponential Growth Rate of Area and Production of Turmeric in Kerala

In Kerala, the area under turmeric has been reduced from 4,127 hectares in 2000-

01 to 2,277 hectares in 2019-20 (Appendix II) and witnessed a negative growth rate of -

2.14 per cent. A notable decrease in the crop acreage was observed during Period I and

the area has decreased from 4,127 hectares in 2000-01 to 2,438 hectares in 2009-10. Even

though slight fluctuations were observed, the acreage of turmeric remains stable during

Period II. The estimated growth rates for turmeric for Period I and Period II were -3.13

and -0.10 per cent, respectively.

Turmeric production has declined from 9,037 tonnes in 2000-01 to 6,653 tonnes

in 2019-20. In Period I, there was a significant decline in production in line with the

reduction in turmeric acreage, i.e., from 9,037 tonnes in 2000-01 to 6,066 tonnes in 2009-

10. The estimated growth rate of turmeric production during Period I was -1.67 per cent.
In Period II, the production level almost remains stable, and a slight increase was
observed at the later part of Period II. The estimated annual growth rate for turmeric

production in Period II was 1.26 per cent.

Table 4.16. Exponential growth rates of area and production of turmeric in Kerala

Particular Period-I (2000-01
to

2009-10)

Period-II (2010-11
to

2019-20

Period-Ill (2000-01
to

2019-20)
Area (%) -3.13 -0.11

-2.14
Production

(%)

-1.67 1.26 ^
-0.56

4.2.3 Exponential Growth Rate of Area and Prodnetion of Tnrmerie in Andhra
Pradesh

in Andhra Pradesh, the turmeric area has decreased from 74,000 hectares in 2000-
01 to 29,717 hectares in 2019-20 (Appendix III). In Andhra Pradesh, turmeric area was
more in the Telangana region. So, after state hifutcafion, a massive variation was
observed in the turmeric area in Andhra Pradesh. The prnw/tu ^ •growth rate in area and production
of turmeric in Andhra Pradesh was calculated for the years 2000 01 to 2019 20 H h
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Fig.7 Area and production of turmeric in Kerala from 2000-01 to 2019-20 

 

Fig.6 Area and production of turmeric in India from 2000-01 to 2019-20 
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overall period is divided into two, Period I is from 2000-01 to 2012 13, ̂ d ?
fr 2013 14 to 2019 -20. In Period I, the turmeric area haa declined from 74,

s in'2000-01 to 67,800 hectares in 2012-13 with a growth rate of 0.61 per cent.nX sir«eant reduction h. the acreage was observed afrer hi— theEven though gn ^
turmencareain ,4 29 717 hectares in 2019-20 and the annual growth
from 17,820 hectares in 2013-14 to 2V,/i <
rate was observed as 10.50 per cent.

E. the case of produerion, turmeric pmduotion has declined from 3,76,000 tonn.
. .rto 71,321 in 20.9-20, - ̂  — iri

aie Andhra Pradesh Ei the agriculture statistics of Andhra
production data of Even though a
Pradesh. So.thegro ^ p^^^^^Eon of turmenc
dight decline in the g 3 2, 000 tonnes in
witnessed an increasing ^ ^ 3 4I p,,
2000-01 to 4,23,220 tonnes . ^ tonnes in 2013-14 to 71,321wbi,ein period 11, productionhasde^ ^
tonnes in 2019-20, and accounting for a negativ gr

•  1 Wth rates of area and production of turmenc m AndhraTable 4.17. Exponential growth
Pradesh

Period-Ill (2000-01 topSodJIplJ-" to
Period-I (2000-01 toParticular

-13.73Area (%)
Production

%

0.1 Growth Rote of Turmeric Productivity in4.2,4 Exponential Orowiu

India, Kerala and

Andhra Pradesh productivity was observed in India. The all-
significant reduction m turm

productivity of turmeric was
A

India average
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declined to 3931 kgha'' during 2019-20 (Appendix IV). The growth rate of productivity
was -0.79, -1.72 and -1.66 per cent, respectively, for Period I, Period II and overall

period. When compared to the productivity of Andhra Pradesh and all India average, the
turmeric productivity of Kerala was very less. However, the productivity witnessed an

increasing trend and it has increased from 2190 kgha ' in 2000-01 to 2922 kgha ' in 2019-
20. The growth rates of turmeric productivity for Period I, Period 11 and overall study
penod were 1.51,1.62 and 1.52 per cent, respectively (table 4.18). A large fluctuation in
producMvity was observed in Andhra Pradesh. In Andhra Pradesh, the productivity has
decreased from 5082 kgha"' in 2000-01 to 2400 kgha"' in 2019-20. Though the
productivity has shown a slight increase during Period I, a notable decrease in
productivity was observed during Period II. In Period II, the produetivity has decreased
from 6740 kgha-' in 2010-11 to 2400 kgha'' in 2019-20. The growth rates of productivity
were 4.25, -10.73, -1.27, per cent respechvely for Period I, Period II and overall study
period.

Table 4.18. Exponential growth rate of turmeric productivity in India, Kerala and Andhra
Pradesh

Productivity
Period-I (2000-01 Period-II (2010-11 to Period-Ill (2000-01

to 2019-20

-1.66

1.52

-1.27

to 2009-10 2019-20
India (%)

Kerala (%)

Andhra
-10.73

Pradesh (%
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Fig.8 Area and production of turmeric in Andhra Pradesh from 2000-01 to 2019-20 

 

 

Fig.9 Productivity of turmeric in India, Kerala and Andhra Pradesh from 2000-01 to 2019-20 

 

 

 

0

100000

200000

300000

400000

500000

600000

0

10000

20000

30000

40000

50000

60000

70000

80000

2
0
0

0
-0

1

2
0
0

1
-0

2

2
0
0

2
-0

3

2
0
0

3
-0

4

2
0
0

4
-0

5

2
0
0

5
-0

6

2
0
0

6
-0

7

2
0
0

7
-0

8

2
0
0

8
-0

9

2
0
0

9
-1

0

2
0
1

0
-1

1

2
0
1

1
-1

2

2
0
1

2
-1

3

2
0
1

3
-1

4

2
0
1

4
-1

5

2
0
1

5
-1

6

2
0
1

6
-1

7

2
0
1

7
-1

8

2
0
1

8
-1

9

2
0
1

9
-2

0

P
ro

d
u

ct
io

n
 (

to
n

n
es

)

A
re

a
 (

h
ec

ta
re

s)

Yeras

Area (hectares) Production (tonnes)

0
1000
2000
3000
4000
5000
6000
7000
8000
9000

10000

2
0
0
0
-0

1

2
0
0
1
-0

2

2
0
0
2
-0

3

2
0
0
3
-0

4

2
0
0
4
-0

5

2
0
0
5
-0

6

2
0
0
6
-0

7

2
0
0
7
-0

8

2
0
0
8
-0

9

2
0
0
9
-1

0

2
0
1
0
-1

1

2
0
1
1
-1

2

2
0
1
2
-1

3

2
0
1
3
-1

4

2
0
1
4
-1

5

2
0
1
5
-1

6

2
0
1
6
-1

7

2
0
1
7
-1

8

2
0
1
8
-1

9

2
0
1
9
-2

0

P
ro

d
u

ct
iv

it
y
 (

K
g
/h

a
)

Years

India Kerala Andhra Pradesh



4.3 ECONOMICS OF TURMERIC CULTIVATION

The cost of cultivation refers to the total expenses incurred by the farmer per unit
area. Costs and returns of turmeric cultivation per hectare were calculated separately for
Palakkad and Visakhapatnam using cost concepts.

4.3.1 Costs and Returns of Turmeric Cultivation in Palakkad District

The profitability of any enterprise depends upon costs and returns. Generally, in
any economic study total costs am discussed under two heads vfe., variable costs and
fixed costs. In general, variable costs alone are considered to be the cost of cultivation by
the famting community ignoring the fixed costs. The profit and loss were also worked out
accordingly. Variable costs Include expenses on labour employed to perform different
cultivation practices and also expenses incurred on material inputs such as seed, farm
yard manure, fertilizer, plant protection chemicals, etc. The fixed costs are depreciation
on working assets, interest on fixed capital, rental value of owned land and land revenue.
The costs and returns of turmeric production in Palakkad were presented in table 4.19.

The total cost of turmeric cultivation in Palakkad district was estimated to be Rs.
2 00 746 per hectare, and it includes total operational costs and total fixed costs. In total
clst'operational cost accounted for the major share (86%) and the share of fixed cost was
,4 p'er cent The results are in line with the findings of Karthik and Amamath (2014) and
firey also found that in the total cost of cultivation ofturmeric, the share of operational
cost was high (85.17%) when compared to the fixed cost (14.83%).

The expenditure towards the human labour was the major item of the cost in the
. ■ ■ r ...rmmc and it was Rs. 1,24,950 per hectare and it accounted the majorcultivEtion of tunnonc oiio

4 /"71 It was inferred that the majority of the operations mshare of operational (,o21)
Wtmencfaimmgare a

observed the same findings m troo
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Chhattisgarh wd reported that in total operational cost the share of human labour

accounted about 45.31 per cent and 32.70 per cent, respectively.

Human labour is required to perform various cultural practices viz; land
preparation, planting, application of manures, fertilizers and plant protection chemicals,
weeding, irrigation, harvesting, boiling, drying ete. Among the various operations,
harvesting and land preparation were more laborious. The labour eost incurred for
harvesting was Rs. 38,500 per hectare and it accounted for 22.07 per cent of total
operational cost. Begum et al. (2019) also reported similar findings in Khagrachari
district and concluded that harvesting was the major laborious operation in turmeric
cultivation and it accounted about 20.19 per cent of the total cost. Similarly, the cost
incurred for land preparation was Rs. 35,000 per hectare and it accounted for 20.07 per
cent of the total operational cost.

in view of the high labour cost, some farmers in that area used machineries for
land preparation and furrow making. Those farmers who were using machineries can
reduce around 7.74 per cent of their total opemtionai cost, but majority of the farmers
were using human labour for land preparation. Small scale cultivation, fragmented nature
of land holding and prevalence of intercropping limited the farmers to go for
mechanisation.

In total material cost, seed cost accounted fnr tVi/ra v,- i. i
. , .. . , ""Sh share of about 16.12 percent, followed by farm yard manure (4.18%^ chpmir>oi ^
r  f n 7oo/^ -n, 47 , chemical fertilizers (2.41%) and soilameliorants (1.72%). The use of plant protection chemJo.iF  ckviion cnemicals was very meaere and it

accounted to only 0.10 per cent. Most of the farmers: ir. tu ^ ̂
,  . , . . ® study area opined that when

compared to ginger, the incidence of pests and rUc.
,  , ^ less in turmeric and the

management of crop is easy.

In Palakkad district, the total fixed cost was Rs a, x u
1  j 1 j A ' ' 26,316 per hectare. Fixed costincludes land revenue, depreciation on farm .

interest on fixed capital. In total fixed cost, the IT !'
high and it was around 76 per cent, followed by denr land wasy deprecation (14.24%), interest on fixed
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capital (9.09%) and land revenue (0.66%). A study conducted by Karthick and Amamath
(2014) in Tamil Nadu also reported the same findings that the share of rental value of
owned land is 73.81 per eent of the total fixed cost.

... rnlrivfltion CRs. ha') in Palakkad district

Percentage share in totalAmount
Particulars

operational costs

I. Operational costs
Cost of materials

28,110

Farm yard manure

Chemical fertilizers

Plant protection chemicals

42,772

D

Soil ameliorants

Total material cost

Cost of labour

Land preparation
S^;iTid~p^5^^n, planting

and basal dose of fertiliz^
Intercultural operations

Irrigation

Harvesting

Curing^B^g & dr^^

Total labour cost

Interest on working capital
Operational Cost

35,000

20,300

38^

Iaoo^

'6^

1,74,430

24.52

20.07

11.64

100.00
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II. Fixed cost

SNo. Particulars Amount Percentage share in total

(Rs.) fixed cost

12 Land revenue 175 0.66

13 Depreciation 3,748 14.24

14 Rental value of owned land 20,000 76.00

15 Interest on Fixed Capital 2,392 9.09

E Total Fixed Costs 26,316 100.00

G Total Costs 2,00,746

4.3.1.1 Cost Concepts in Turmeric Cultivation (Palakkad District)

Different Cost concepts were worked out in table 4.20, They are cost Ai, cost A2,

cost Bi, cost B2 and cost C. In the study area, all fanners are cultivated turmeric in their

own land, hence Cost Ai and cost A2 were same i.e., Rs. 1,74,854. Cost Bi and Cost B2

were Rs. \,11,246 and \,91,246 per hectare respectively. Cost C was Rs. 2,00,746 per

hectare.
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Fig.10 Total costs of turmeric cultivation in Palakkad district 

 

 

Fig.11 Total operational costs of turmeric cultivation in Palakkad district 
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Table.4.20. Cost of cultivation of turmeric in Palakkad district (Rs. ha )

Particulars Amount (Rs/ha)

COST OF MATERIALS

Seed
28,110

Farm yard manure
7,288.65

4,206
Chemical fertilizers

Plant protection chemicals

Soil ameliorants

168

3,000

42,772
Total material cost

B Cost of labour

Land preparation

Seed bed preparation, planting and basal dose of
fertilizers

35,000

20,300

13,650
Intercultural operations

Irrigation
38,500

Harvesting
14,000

Curing (Boiling & drying
1,24,950

Total labour cost
6,708

Interest on working capital
3,748.43

Depreciation

Land revenue
1,74,854

Cost Ai (A+B+C+D+E)
Rent paid for leased in land

1,74,854
Cost Az

2,631.62
Interest on fixed capital

1,77,246
Cost Bi (cost Ai+G)
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H Rental value of land 20,000

4 Cost Bi (cost Bi+H) 1,97,246

1 Imputed value of family labour 3,500

5 Cost C (Cost B2+ Imputed value of family

labour)
2,00,746

4.3.1.2 Income Measures in Turmeric Cultivation (Palakkad District)

Table.4.21. Income Measures of turmeric cultivation in Palakkad district

SNo. Particulars
Value

1 Yield (kg/ha)
2,250

2 Price per kg (Rs)
120

3 Gross income (or) Gross returns (Rs/ha)
2,70,000

4 Faim business income (Gross income-cost Ai)
(Rs/ha) 95,146

5 Family labour income (Gross income-cost B) (Rs/ha)
92,753

6 Net income/Profit (Gross income-cost C) (Rs/ha)—H
69253

7

8

Farm investment income (lV-lmputed~;;^h;7~^
family labour) (Rs/ha)

B-C Ratio at (cost C)

91,646

1.34

in tt.e study .ea, fte average yield of tunneric was 2,250 kg per hectare. The
average pttce rec^ved by the famters in the study area was Rs. ,20 per kg. Gross income
was eshmated to be Rs. 2,70,000 per hectare Fa™, k • .
o ocak k . business income was estimated to beRs, 95,146 per hectare. The profit fminH

™, , ■ „ ,253 per hectare. The farmmvestment income was Rs. 91 64fi Ri„.n „

.™. . . Benefit-Cost ratio obtained was 1 34This means that for every one-rupee invested the f " was 1.34.vested the farmer got 1.34 rupees from his farm
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Similar results were found by Jaiswal el.al (2021) study on tuimeric in Raigarh district of
Chhattisgarh and they got BC ratio of 1.4.

4.3.2 Costs and Returns of Turmeric Cultivatiou iu VIsakhapatuam District

In Visakhapatnam district, the total cost of cultivation of turmeric was worked out
to he Rs 1 2i,119 per hectare. In total cost, operational cost (Rs.l,iO,825/ha) accounted
for the major share of about 92 per cent and the fixed cost was Rs.10,293 per hectare
aecounting for only 8 per eent. In similar lines, Govindasamy er. al (2021) studied on
turmeric in Coimhatore district of Tamil Nadu, also reported that variable cost accounted
for the major share of about 74.57 per cent.

Human labour is required to perform various cultural practices viz.. tnmimng of
bunds sowing, weeding, manures and fertilizer application, irrigation, harvesting, curing,
etc The expenditure towards the human labour was the major item of the cost in the

a- r, R c! 48 113 58 per hectare and accounted for 43.41cultivation ofturmeric amounting to Rs. 48,1 la
•  1 rhinnadurai et al. (2018) also found that the share ofper cent of total operational cost. Chinn , . ^ ,

P  the variable cost and it accounted for 45.31 per
human labour cost was the majo i* • u- j(2018) also got the same results m his study,
cent of total operational cost. Prav i . ̂  . r

,  . f „„guction and marketing of turmenc m Guntur distnct of
an economie analysts of productio
Andhra Pradesh.

-.rations harvesting and sowing were more laborious. The
Among the vanous operations, , j ̂ i, a/:^  D c 19 Q25 64 ha ' and it accounted for 11.66 per centexnenditure towards harvesting was Rs. 12,925.0 ^ .

expenditure t

of total operationa ^ ̂ harvesting alone required a significant
Khagrachan district of Bmg a e operation, the cost incurred was
percentage of the total la our operational cost. The cost
Rs.9,420.41ha ' and ^ fertiliser application were Rs. 9,149.70 ha ', Rs.
incurred for irrigation, weedmg
6,985.30ha ' and Rs. 4,434.43 ha"', respective y.
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Total material cost in turmeric cultivation was Rs. 44,699 and accounted for 40.33

per cent of total operational costs. In total material cost, seed cost accounted for the high
share, followed by farm yard manure (5.05%), chemical fertilizers (1.80%), and fuel
charges (2.05%).

Seed cost was the more expensive cost among all operational costs contributing to
31.43 per cent, Smiilar results were observed by Praveen et. al (2018) in their study and
reported that around 31.70 per cent of total operational costs accounted for the seed.
Begum et.al. (2019) also opined that the most expensive cost among all operational costs
was seed or rhizome cost and it contributed around 31.96 per cent to total operational
costs. Cbinnadurai et al. (2018) also found that rhizome (seed) accounted for a greater
share in the input expenditure (30.07 %). Most of the farmers in the study area depended
on faigation using motor pumps. These pumps are running with petrol. Average petrol
charges to irrigate one hectare land in one crop season was contributing 2.05 per cent to
the total operational cost.

In Visakhapatnam district, the total fixed cost was found to be Rs.10,293 per
hectare. It includes land revenue denrprintif^« 4:- • ienue, aepreciation of farm implements, rental value of owned
land and interest on fixed canital in ^ xieo capital. In fixed cost, the share of rental value of owned land
was high and it was around 48 ^ u

■  P followed by depreciation amount (41 17%)
interest on fixed capital (9.09%) and land revenue (1.17»/,).
Table.4.22. Economics of tunneric cultivation (Rs. ha".) in Visakhapatnam district

Particulars

COST OF MATCRuEg

Seed

Per cent share in total

operational costs (%)

34,830 31.43Farm yard manure
5,600.60

Chemical fertilizers
1,998.58

Petrol charges (Pump sets)
2,270.48
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Total material cost 44,699.80 40.33

B Cost of machine labour (Rs/ha)
13,750 12.40

C Cost of labour Family

labour

cost

Efired

labour

cost

Total cost Percentage to

total operational

costs

5 Land preparation

(trimming of bunds)
0 703.43 703.43 0.63

6 Sowing 1,205.88 8,214.53 9,420.41 8.50

7 Weeding 663.75 6,321.55 6,985.30 6.30

8 Fertilizer application 703.43 3,731 4,434.43 4.00

9 Irrigation 0 9,149.70 9,149.70 8.25

10 Harvesting 1,996.39 10,929.25 12,925.64 11.66

11 Curing (Boiling &

drying

1,170.15 3,324.53 4,494.68 4.05

Total labour cost 5,739.59 42,373.99 48,113.58 43.41

Interest on working capital
operational

100.001,10,825

(A+B+C+D)

Percentage to total fixedTotal value
Particulars

Land revenue
3,748.43

Depreciation

Rental value of owned land
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15 Interest on fixed capital 935 9.09

F Total fixed costs 10,293.38 100.00

G Total costs (E+F) 1,21,119

4.3.2.1 Cost Concepts in Turmeric cultivation (Visakhapatnam district)

Different cost concepts were worked out in table 4.23. They are cost Ai, cost A2,

cost Bi, cost B2 and cost C. Cost Ai and cost A2 was same i.e., Rs. 1,09,444 per hectare
because in the study area all the sample farmers cultivated in their own field. Cost Bi and

cost B2 were Rs.1,10,380 and 1,15,380 per hectare respectively. Cost C was Rs. 1,21,119
per hectare.

Table.4.23. Cost of cultivation of turmeric in Visakhapatnam district (Rs. ha^)

Farm yard manure
5,600.60

Chemical fertilizers
1,998.58

Fuel charges
2,270.48

amehorants

SI. No.

1

Particulars

COST OF MATERIALS

Seed

Amount ((Rs/ha)

34,830.00

3,000.00
Total material cost

Cost of machine labour (Rs/ha)
Cost of labour

Land preparation (trimmh^j^fb^^
Sowing

Weeding

Fertilizer application

70

44,699.80

703.43

8,214.53

6,321.55

3,731.00
Irrigation

9,149.70
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I Total Operational Costs ■ Total Fixed Costs

Fig. 12 Total costs of turmeric
cultivation in Visakhapatnam district.
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D

T

T

i

G

ii

~H

iii

T

iv

Harvesting

Curing (Boiling & Drying)

Total labour cost

Interest on working capital

Land revenue

Depreciation

CostAi(A+B+C+D+E+F)

Rent paid for leased in land
Cost A2 (Cost Ai+G)

Interest on fixed capital
Cost Bi (Cost Ai+H)

Rental value of land
Cost B2 (Cost Bi+I)

Imputed value family labour
Cost C (Cost B2+J)

10,929.25

3,324.53

42,373.99

4262.00

120.00

4238.00

1,09,444.00

"o"

1,09,444.00

935.80

1,10,380.00

5000.00

1,15,380.00

5,739.59.00

1,21,119.00

• Turmeric cultivation (Visakhapatnam district)4.3.2.2 Income Measures m Turmeric cm
CHirmeric cultivation in Visakhapatnam district

Table. 4.24. Income measures of
Particulars

Yield (kg)

Price per kg (Rs)

^—:— o /Trross ^ ^
Farm business mcome^^____

«/'rrross ®) v *
Family labour mcome (

Farm investment incom

labour) (Rs/ha)

46,8

52,8

80

16
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VIII B-C Ratio (Gross income/cost C) 1.39

In the study area, average yield of turmeric was 2,100 kg per hectare. The average
price received by farmers was Rs. 80 per kg. Gross income was Rs. 1,68,000 per hectare.
Farm business income and family labour income were estimated to be Rs. 58,555 and
57,619 per hectare, respectively. The net income obtained by the farmers in the study
area was Rs.46,880 per hectare. The farm investment income was Rs.52,816 per hectare.
Finally, the Benefit-Cost ratio obtained was 1.39, indicating that for every one-rupee
invested by the farmer, he was getting 1.39 rupees in return. Since, the BC ratio was
greater than one, the production of turmeric was highly remunerative and profitable for
the growers in the study area. Govindasamy et al (2021) also observed a similar high BC
ratio for turmeric farmers in the Coimbatore district of Tamil Nadu. In a similar line,
Jaiswal et al. (2021) reported the same results in their study conducted in Raigarh district
of Chhattisgarh where the BC ratio of turmeric cultivation was more than unity.
4.4 INPUT USE PATTERN IN TURMERIC CULTIVATION

4.4.1 Input Use Pattern of Turmeric Cultivation in Palakkad District

4.4.1.1 Human Labour Utilization in Palakkad District

labour is one of .he hnportan, input serviees influeneing the eost strueture.
Every cultural operahon reguires hunran labour for its sueeesslul operation. The use of
this input serviee depends on the type and size of tbo . , ■ ^
u  1 U ■.. . yg ana size of the enterprise. The operation-wise
human labour utilization in tuimerie eultivation is presented in table 4.25.

Pr^aration was the prime operation. Most of the farmers in the study area

rc:r;:::i!:r:zr • -around 20.40 per een, to the total laboXLtt"
In the study area, planting was usually done in a raised seedbed The f

employed 20 femalpc lo r , seeobed. The farmersfemales and ,8 females per hectare for seedbed preparations, sowing and
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basal dose of fertilizer application and it accounted for 15.51 percent of the total labour

requirement.

Intercultural operations include weeding, manuring and application of pesticide or

herbicide. Weeds are removed one month after planting. Depending on the growth of

weeds, two or more weedings were required during the entire crop period. ^Veed

infestation was one of the factors for yield loss in turmeric. The cultural method (manual

weeding) of weed control was the common practice followed by the farmers in the study
area. Apart from that, farmyard manure, urea, rock phosphate and murite of potash were
the commonly used chemical fertilizers in the study area. Most of the farmers used lime
as a soil amendment. Generally, farmers have applied the required nutrients in three to
four split doses. For doing all these operations, farmers employed 12 male and 15 female
labouis per hectare and it was accounted 11.02 per cent of the total labour.

Most of the farmers depended on rainfall for irrigation. In case of dry spell,

fanners employed labourers to irrigate the field. For undertaking the iirigation, the labour
requirement was five males per hectare and it accounted 2.04 per cent of total labour
requirement.

Depending on the variety, the crop becomes mature and ready for harvest within
eight or nine months after sowing. The indication of crop maturity is yellowing and
drying of the leaves. During harvest, the leaves and stalk are cut close to the ground. The
fannets irrigated the field two days befote digging, which makes it easier to uptnot the

.mrnoted bv hand using a digging fork. The whole clumps of
rhizome. Rhizomes were upr < ,

£ 11a, Adhering soil was removed and the fibrous roots were
rhizomes were carefully raisea. /v e

trimmed off. The main rhizome is known as bulb and secondary ones are called fingers.
To nerfom, all these operations, farmers employed 25 males and 60 females per hectare,

A 'XAM ner cent of the total labour requirement. The curing
and it accounted for around • P • i a u *uu v j

,io«c after harvesting. This process includes both boiling andoperation was done in two days after n
"P a an i^hourers for this operation and It was accounted for around
curing. Fanners employed 40.1at)
16.32 per cent of total labour requirem
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On an average, the total human labour utilization was 245, this includes 112 male

and 133 female labourers. These results are in line with the study of Prasanna Lakshmi
(2017) on the economic analysis of production and marketing of turmeric in Kadapa
district of Andhra Pradesh, which reported that 241 human labourers were required to
cultivate turmeric per hectare.

Table 4.25. Operation wise human labour utilisation in turmeric cultivation (Palakkad
district)

S

No.

Particulars

Land preparation including the side

furrows

Seed bed preparation, sowing and basal

dose of fertilizer applications

Male Female Total

5 .,

50

20

0

18

Intercultural operations (Weeding,
manuring and pesticide/herbicide

application)

Irrigations

Harvesting

Curing (Boiling and drying)

12 15

25

0

60

112 133

50

(20.40%)

38

(15.51%)

27

(11.02%)

(2.04%)

(34.69%)

40

(16.32%)

245"

(100.00%)

Note: Figures in parentheses indicate ,
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The major labour demanding operations were harvesting (34.69%), land
preparation (20.41%), curing (16.32%) and intercultural operations (15.51%). Among
total labour, 86.56 per cent was employed in these operations. Prasanna Lakshmi (2017)
also reported the similar findings that the harvesting operation alone accounted 30.33 per
cent of total labour utilization in turmeric cultivation.
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4.4.1.2 The Operation-Wise Human Labour Utilization in Turmeric Cultivation in

Visakhapatnam District

Land preparation was the prime operation and, it was performed using a tractor.

First of all, the field was ploughed using a disc plough and, later cultivator was used to

prepare ridges and furrows. Two male labourers were employed during tillage operations

to make and trim the bunds, and this operation accounted for only 1.25 per cent of the

total labour requirement.

In the study area, planting was done along the ridges and furrows. Altogether 33

labourers were utilized for the planting and it was accounted for aroimd 20.05 per cent of

the total labour requirement. Farmers mainly employed hired female labourers for this

purpose.

Farmers used the service of 28 female labourers for weeding and earthing up

operations. Most of them were hired female labours and 17.43 per cent of the total human

labour was used for this activity.

Most of the farmers depended on rainfall for irrigation. During dry spells, farmers
used hired labourers to irrigate their fields. For undeilaking the irrigation, the farmer
employed 26 hired male labourers per hectare, which accounted 16.30 per cent of the
total labour requirement.

.  Harvesting operations includes leaf cutting, digging, collection of rhizomes and
cleamng of rhizomes. Farmers mainly employed hired female labourers to perform the
harvest. In total, the harvesting operation required 44 labourers, including 24 female and
14 male hired labourers and four male and two female family labourers. Harvesting
operation alone accounted 27.72 per cent of total labour requirement.

Fifteen workers were employed for cuiing operation and, it was accounted for
around 8.89 per cent of the total labour usage. Overall, the human labour used for
cultivating turmeric in one-hectare area was 161.
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When we compare all operations, the number of workers employed for harvest
was high and, it was around 27.72 per cent of the total workforce, followed by
transplanting (20,5%), weeding (17.43%). and irrigation (16.30%). A study conducted by
Bhuvana (2020) in the Nirmal district of Andhra Pradesh also reported the same findings
that harvesting was the major laborious work in turmeric production and was accounted
for around 22.37 per cent ofthe total woikforce.

Table.4.26. Operation wise human labour utilisation in turmeric cultivation

Family
Particulars

WomenWomen

(1.25%)
Land preparation

Transplanting

Weeding

Fertilizer application

Irrigation

Harvesting

(20.50%)

(17.43%)

(7.90%)

(16.30%)

(27.72%)

(8.89%

Cunng

(100.00%)

Note; Figures in parentheses
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4.4.2 Machinery Services

In Palakkad district, tunneric farm operations were usually carried out using
manpower. Very few farmers were used machine power for preparing the land. Tractor

was employed for land preparation operations including ploughing and making side
furrows. Ploughing was done by running tractor for an hour and side furrows were done
using Hitachi for an hour.

In Visakhapatnam district the majority of the'farmers used machine power for the
preparation of land. The farmers carried out two tillage operations, first tillage operation
with cultivator and second with disc plough.

4.4.3. Material Inputs

4.4.3.1 Material Inputs Used in Turmeric Cultivation in Palakkad District

Production of farm commodities not only requires resource services, but also need
matenal mputs like seed, manures, fertilizers, plant protection chemicals etc. The details
of input utilisation hy the turmeric farmers in the Palakkad district are presented in the
table 4.27.
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Table. 4.27, Material inputs used in turmeric cultivation in Palakkad district

SNo. Particulars Quantity (kg) Total cost (Rs)

1 Seeds 937 28,110

2 FYM 2915 7,288.65

3 Fertilizers

i Urea 31 184.68

ii Factomphos 102 2,444.16

ill MOP 87 1,577.16

4 Soil ameliorants

Lime
375 3,000.00

5 Herbicides

Glyphosate (ml) 150 67.50

6 Pesticides

Quinolphos (ml) 125 100.00

42,772

In Palakkad, the average amount of seed used by the farmers was 937 kg per
hectare and it costs around Rs. 28,110. Hie ftrmers were mostly using local seed for the
planting purpose. Fanners usually applied farmyard manure during the preparation of
seedbed, for one hectare area the average usage of farmyard manure was 2915 kg. Apart
ftom farmyard manure, farmers also used chemical fertilisers like urea, factomphos and
muriate of potash. Nitrogen requirement of the plant is mainly met ftom the appUcation
of urea and factomphos, and these together provided around 38.84 kg nitrogen. Similarly,
phosphorous requirement of plant was met ftom factomphos and potash requirement was
met ftom muriate of potash. The usage of urea, factomphos and muriate of potash were
31kg, 102 kg and 87 kg, respectively. Farmers also applied lime to the extent of 375 kg

,  1. wot nf the farmers carried out the weeding manually, someper hectare. Even though most ot ttie larn a
j- jw wcnpciallv glyphosate to an extent of 150 ml per hectare,

farmers were used weedicide, especially g yp

79



Turmeric plants are not prone to severe diseases. As a pest control measure farmers used

125 ml quinalphos.

4.4.3.2 Material Inputs Used in Turmeric Cultivation in Visakhapatnam District

Table.4.28. Material inputs used in Turmeric cultivation in Visakhapatnam district

SI No Particulars Quantity (kg) Cost (Rs.)

1 Seeds 1,393.21 11,716.50

2 Farm yard manure 3,730.00 7,288.65

3 Fertilizers

i Urea 43.98 184.68

ii Di- Ammonium Phosphate (DAP) 46.42 2,444.16

iii Muriate of Potash (MOP) 34.78 1,577.16

4 Fuel (L) 21.22 2,270.00

44,699

The sample farmers used 1,393.21 kg of seeds per hectare. The actual use of farm

yard manure was 3,730 kg per hectare and it cost around Rs. 7,288 65 The use of
nitrogen by the sample farmers in terms of urea and DAP was 20.23 kg and 7.92kg, and
the total application of nitrogen was 28.15 kg per hectare. The phosphorous and potash
usage by farmers through Di- Ammonium Phosphate (DAP) was 21.35 kg and 46.42kg
respectively, and through muriate of potash was 20.87 kg and 34.78 kg respectively per
hectare of land. The recommended dose of NPK was 50,50 and 60 kg per hectare. Fuel
was used to run the motor pumps for irrigating the field and cost incurred for the fuel is
Rs.2,270.
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4.5 RESOURCE USE EFFICIENCY

4.5.1 Resource Use Efficiency in Palakkad District

In farming the resources are scarce and farmers have limited access to these
resources with their poor financial status. Here the prime goal of the farmer is to
maximise the output with available resources. Hence, they will judiciously use their
resources to cam maximum income from famiing. The study examined the mput-output
relationship and the resource-use efficiency in turmeric production using Cobb Douglas
production function. The regression coefficients of different inputs used in the production
function were estimated and the results are presented in table 4.29.

It could be observed from the table that inputs viz.X, (area) and X,o (No. of
labourers) were significant at one per cent level, whereas Xs (farmyard manure) was
significant at five per cent level and Xs (Muriate of potash) was significant at 10 per cent
level and these inputs were positively influenced towards the dependent variable. The
value of the coefficients indicated that an increase in usage of area, number of labourers,
farmyard manure and muriate of potash by one per cent from the existing mean level
would increase the yield of turmeric by 0.64, 0.59. 0.09 and 0.05 per cent, r^ective.y^

X. ffactomphos) and X, (lime) were also found to be srgmficant at 10The coefficren s ^

per cent level, but n^at. V ^ ^
per cent increase in tne usage

per cent, respectively.
.  a .ffiHent of multiple determination (R^) was 0.95 and it depletedThe adjuste ^ contributed by all the factors

drat 95 per ̂ t o
together rn e mo e . ^ was 1.31, indicating the increasing retums to
about the return to se e, increased by one per cent, output
scale, .-.e.. if all the resources-n the nn
increased by about 1.31 ce*^
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Table. 4.29. Resource use efficiency of turmeric production in Palakkad district

S

No.
Variables

Regression

Coefficients

Standard

Error
P- Values

1 Regression constant 1.01 0.38 0.016

Area 0.64*** 0.17 0.001

3

T

T

~6

T

Seed

Urea

0.06 0.06 0.296

0.01 0.008 0.334

Factamphos -0.04* 0.02 0.067

Muriate of Potash (MOP)

Farm Yard Manure

(FYM)

Lime

*Sigmficance at 10 per cent level.
**Significance at 5 per cent level.
***Significance at 1 per cent level.

0.05*

0.09**

-0.09*

0.03

0.05

0.05

0.084

0.052

0.079

Herbicide

Pesticide -0.0003
0.966

Labour 0.59***

R Square

Adjusted R Square

Standard Error

Total observations
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4.5.1.1 AlhcaHve Efficiency of Turmeric Production in Palakkad District

Here Marginal Value Product (MVP) of each factor was compared with its
Marginal Factor Cost (MFC). MVP/MFC ratio indicated the potential of inputs for its
continued use, higher value (greater than unity) shows greater potentiality for additional
use The negative ratio indicates the excessive use of input and suggests a reduction in the
cunent level of input usage. If MVP - MFC then the resource is said to be aUocated
efficiently or optimally. TTte ratios were calculated only for the significant resources in
the production of turmeric and are presented in table 4.30.

•  Fa. nntflsh faimvard manure and human labourers were
The variables munate or potasn, idruiyoi

having greater potentiality for additional use as their MVP/MFC ratios were gmater than
unity TTte ratios of MVP/MFC in the case of muriate of potash, farmyard manure and
human labour were 12.3, 6.65 and 1.44 respectively, which means that each additional

•n ™m.ts is added Rs.12.3, Rs.6.65 and Rs.1.44, respectively to therupee spent on these inputs
•  Tn,- irnnlies that there was an under-utilization of these resources

returns from turmeric. This imp

in the cultivation of turmeric in the study area.

Tfie variables like factomphos and lime, the MVP/MFC ratio found to be less than
5 93 and -3 19. indicating that every additional mpee spent on factomphos andone. I.e., - . ■ • , , ig respectively to the returns in flie production

lime would decrease rupees-S.i' * ,s- r-.i, tu
was an overutilization of these resources m the

of turmeric. The result implied tha
cultivation of turmeric in the study area.
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Table.4.30. Comparison of marginal value product of inputs with their factor cost in

turmeric cultivation (Palakkad district)

SNo. Variables Geometric

mean

Regression

Coefficients

MVP MFC k

=MVP/MFC

1 Factamphos

(kg)
13.85 -0.04 165.52 27.92 -5.93

Over

utilized

2 Muriate of

Potash (kg)
13.00 0.05 223.80 18.13 12.3

Under

utilized

3 Farm Yard

Manure

(kg)

355.87 0.09 16.61 2.49 6.65

Under

utilized

4 Lime (kg)
189.87 -0.09 -31.98 10 -3.19

Over

utilized

5 Labour

(man days)
49.29 0.59 736.06 510 1.44

Under

utilized

♦Significance at 10 per cent level.
♦♦Significance at 5 per cent level.
♦♦♦Significance at 1 per cent level.

4.5.2 Resource Use Efficiency of Turmeric in Visakhapatnam District

.  The resource use efficiency of turmeric in Visakhapatnam district was estimated
using Cobb Douglas production function and was reported in the table 4.31. It was
observed from the table that the area and seeds were found to be significant at five per
cent level, whereas machine service was significant atone per cent level.

The coefficients of the variables X, (area), X, (seed) and Xs (machine service)
were 0.53,0.41 and 0.62, respectively. The co-efficient of area, seed and machine service
indicate that a one per cent increase in the usage of these inputs increases the mean yield
of turmeric by 0.53,0.41 and 0.62, respectively.
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The adjusted R square value of the fitted production function was 0.96, which
depicted that 96 per cent variation in the yield was contributed by all the factors together
in the model. The information about the retums to scale is provided by the value
of Ibi, where the value was 1.65 and it indicated the increasing retums to scale, i.e.. if all
the resources increased by one per cent, output increases by 1.65 per cent.

Table. 4.31 Resource use efficiency of turmeric production in Visakhapatnam district

S No. Variables
Coefficients

3^04

Standard Error P-value

1 Regression constant
1.42 0.036

2

T

Area
0.53** 0.21 0.01

Seed
0.41**

0.01

0.18

0.01

0.02

0.17
4

T

Urea

Di-Ammomum

nViosnhate

0.003 0.004 0.42

0.005
Muriate of potash

Farm yard manure

Labour

0.62***
Machine

R Square

Adjusted R Square

Standard Error

Observations

4 52, of Turmeric Pro4uCu,n In DU.no.
To exaoune the economic effleieney of resource use, the Marginal Value Product
,  nr i, compared with its Marginal Factor Cost (MFC) and the resultsfMVP) of each factor is compar , , , i ^ • vc ♦^  ̂ . nr, TT^e ratios were calculated only for the sigmficant

are presented in the table 4.32.^  „ fi.nction The variables seed and machine service were
variables in the fitted product.on flmetion. me
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having greater potentiality for further use as their MVP/MFC ratios were greater than
unity. The ratios of MVP/MFC in the case of seed and machine were 2 and 5.76,
respectively, indicating that every additional rupee spent on seed and machine would add
Rs.2 and Rs. 5.76 to the returns in the production of turmeric. This implies that there was
an under-utihzation of these resources in the cultivation of turmeric in the study area.

Table. 4.32. Comparison of marginal value product of inputs with their factor cost in
turmeric cultivation (Visakhapatnam district)

SNo. Variables Geometric

mean

Regression

coefficient

MVP MFC k=MVP/MFC

1 Seed (kg)
811.89 0.41 34830 25 2

Under

utilized
2 Urea (kg) 0.54 0.01 NS

-
- -

3 Machine

(kg)
3 0.62 13750 3437 5.76

Under

utilized

4.6 MARKETING OF TURMERIC

4.6.1 Marketing of Turmeric in Palakkad District

4.6A.1 Marketing Channels

Marketing channels are the chain of intemiediaries through which connnodity
move from producer to consumer. The length of the channel varies with the type
quantum and degree of perishability of the products. In Palakkad district, two major
maiketing channels of turmeric have been identified and shown in Fig. 14. The main
marketing intermediaries were vUlage merchants, tradem cum semi-processom
processors cum primao- wholesalers and retailers. Channel 11 was the predominani
mariceting channel in the study area. In channel-II, producers directly sell their produce to
the traders cum semi-processors, then to processors cum primary wholesalers, then to
retailers and finally to the consumers. While in channel 1, famers sold their products to
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Fig.14 Major marketing channels of turmeric in Palakkad district 
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the village merchants, then to the trader cum-semi processor, then to the processor cum
wholesaler, retailer and finally to the consumers.

4.6.1.2 Marketing Costs, Margin and Price Spread
The cost of marketing is a serious concem for farmers as high marketmg costs

will challenge the interests ofboth farmers and consumers. Marketing costs consist of all the
hems of expenses incurred in tnmsfening goods from the pmduc« to the ultimate consumer. In
the orocess of marketing, commodities move through the intermediaries and, finally rt
reach to the consumers. Every service or function of the intermediaries involves some
oost similarly intermediaries also make some level of profit to remain in the trade.
Studies on marketmg margins and costs are important, as. they reveal the costs incutred
hy 1 agency in different channels and the share of each agency in the total cost

Marketing costs and margins of the two marketing channels identified in the study
worked out to assess the share of different functionaries involved and
K  Hucer's share in consumer's rupee and are shown in table 4.33. It wasultimately t e pro^

observed from ,5 g, j5
Channel I when c P ^ channel I, of the toM marketing
consumer's purchase pnce, wholesaler is highest (6.67% of consumer's

A Kir the nrocessor cum prunarymcurred by P ,emi-processor (3.89%), retailers (2.78 %) and
purchase pnce), o in Channel 11, the cost incurred by the processor
village merchants ^ of consumer purchase price), followed by trader cum
cum wholesaler was ghes ' 2 ,8 per cent of consumers purchase
semi-processor and retailer, o

u n„amargmwashighestinChannelI,anditwasaround23.19perThe total marke g ̂  margin eamed by the processors
cent of the consumer's purchase p consumer's purchase price), followed by
cum wholesaler was nig village merchants (3.19%). In
retailers (8 %), traders cum ^ ̂ ̂  consumer

1 IT the marketing margin w
the case of channel »
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purchase price, here also the share of processor cum wholesaler was highest (10.00%),

followed by retailer (8.00 %) and trader cum semi-processor (6.10%).

The difference between the price paid by the consumer and the price received by

the producer for an equivalent quantity of farm output is known as price spread in the

marketing of agricultural commodities. The producer's share in consumer's rupee varied

from channel to channel and was high in channel II (66.67%), whereas in channel-I it was

61.11 percent.

The analysis of marketing costs and margins revealed that the producer was

getting higher share of consumer's rupee in channel-II (66.67%) than that of channel I

(61.11%). The price spread was relatively lower when farmers directly sell their produce
to the traders cum semi-processing units. Similar results were also observed by Shireesha
(2015) in her study on "Influence of futures market on price behaviour of turmeric in

India". The processor cum wholesaler who performs both processing and marketing
activities realized higher profit margin compared to village merchants, trader cum semi-
processors and retailer. Further, it was observed that there was no difference between the
two marketing channels regarding costs incurred and margins realized by the processor
cum primary wholesaler and retailer.
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Table 4.33. Price spread of turmeric marketing in Palakkad district (For
turmeric)

one quintal of

Per cent toChannel-Ii

(Rs/Qtl)

Per centChanneU

(Rs/Qtl)

Market Intermediaries
consumer

purchaseconsumer

purchase

66.6712,00011,000Farmer sale price

Market cost
11,50011,000

Net price

Village merchant
11,000

Purchase pnce

Marketing cost

Margin

Traders cum

processor

Purchase pnce

Marketing cost

Margin

Processor cum Primary

wholesalers

Purchase price

Marketing cost

Margin

Retailer

Purchase price

Marketing cost

Margin

12,00012,000

13,60013,600

16,60016,600
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6 Consumer purchase

price
18,000 100.00 18,000 100.00

7

o

Total marketing cost 2,825 15.69 2,700 15.00
8 Total marketing margin 4,175 23.19 3,800 21.11

From the figure 16, it can be observed that 80 per cent of people marketed their produce
through channel-II and the remaining 20 per cent marketed through channel-l

4.6»lm3 Marketing Efficiency

The marketing efficiency was computed using both Shepherd's method and
Acl^a's method and the results are presented in table 4,34. It was observed from the
table that the index of marketing efficiency was higher in Channel-II due to the less
number of mtermedianes associated with marketing.

Table. 4.34. Marketing efficiency of turmeric in Palakkad district

Particulars
Channel-I

Marketing Efficiency (Shepherd's Index)
Acharya's method

4.6.2 Marketing of Turmeric in Visakhapatnam District

4.6,2.1 Marketing Channels

In Visakhaparnam district, three marketing channels were ide , « u
F.g.I5 The main marketing intennediaries were village merohanr trtd""' "
processors, processor cum primary wholesalers, retailers clal u
predominant marketing channel in the study area. ' 'he

In channel-I, Producers sell their produce to the vill,
cum semi processor, then pmeessor cum primaty wholesaler
Ac consumers. Whereas in channel-II, farmers directly sold'tb

ly produce to the trader
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Fig.16 Major marketing channels of turmeric in Visakhapatnam district. 
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cum semi processors, then processor cum primary wholesalers, then retailers and finally
to the consumers. While in channel-Ill, traders mostly came from Kerala and purchase
turmeric from farmers at higher rates than above channels. After that trader cum semi
processors sell their produce to processor cum primary wholesalers, then retailers and
finally to the consumer.

4.6.2.2 Marketing Costs, Margin and Price Spread

This knowledge eventually aids us in identifying the causes of high marketing
expenditures as well as viable solutions to reduce them. The expenses and margins of the
three marketing channels identified in the study area were oaleulated in order to
determine the proportion of various fimctionaries involved and ultimately the producer's
share of the consumer's rupee and are shown in below table 4.35. It was observed from
the table that the marketing cost of turmeric was slightly higher m Channel-I, compared
to ehannel-Il and Channel-Ill. it was around 21.88, 20.66 and 19.39 per cent of the
consumer's purchase price, respectively. In channel-1, of the total market cost, the cost
incurred by the trader semi processor was highest (10.71 per cent of consumer's purchase
price), followed by processor cum primary wholesalers (7%), retailers (2.55 %) and
village merchants (1.62 %). Similarly in channel-ll, the cost mcutred by the trader ciim
semi processor was highest (10.71 per cent of consumer's purchase pnce), followe y
processor cum primary wholesalers (7%) and retailets (2.55 %). Whereas in channel-lll
also trader cum semi processor was incurred highest cost (10.28per cent of constmer s
purchase price), foUowed hy processor cum primary wholesalers (6.61 /.) an re ai ers
(2.5%).

. . t a. • .vVionnpl-T and it was around 32.80
The total marketing margin was highest m

s  a. ^ 1 awaormn fidmed fiv the trader cum

per cent of consumer purchase price. Where the total m gi • , . „ h
u- u t na 87 % oer cent of consumer's purchase pnce), followedsemi processors was highest (14.87 p j mi u 4-
.  a (Q 99 %) retailers (5 %) and village merchants

by processor cum primary wholesalers (9.99 ),
a 83%) In the case of channM, the marketing margm was aZrpnrehasei.ce,hore.sotradercumscmiprocessorswashighest(13.65.per
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cent of consumer's purchase price), followed by processor cum primary wholesalers

(9.99 %) and retailers (5 %). Whereas in channel-Ill, the marketing margin was about

25.06, here also trader cum semi processors was highest (11.11 per cent of consumer's

purchase price), followed by processor cum primary wholesalers (8.94 %) and retailers (5

%).

The producer's share in consumer's rupee varied from channel to channel and

was higher in channel III (55.56%) whereas in Channel-I and Channel-II was 45.33 and

50.99 per cent.

The analysis of marketing costs and margins revealed that the producer was
getting higher share of consumer's rupee in channel-Ill (55.56%) than that of channel-I

(45.33%) and Channel-II (50.99). The price spread was relatively lower when farmers

directly sell their produce to the traders cum semi processing units. The trader cum semi

processors export produces to different areas like Tamil Nadu, Kerala and Bangalore in
channel-I and II. The Processor cum wholesaler who performs processing activities,
marketing activities such as processing the dry turmeric into powder form, weighing,
packing and distribution of turmeric powder to the retailers realized higher profit margin
compared to village merchants, traders cum semi processors and retailers. Further, it is
observed that there was no difference between the two marketing channels regarding
costs incurred and margins realized by the trader cum semi processors, processor cum
primary wholesalers and retailers.
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Table: 4.35. Price spread of turmeric marketing in Visakhapatnam (1 quintal) 

S 

No. 

Particulars 

Channel-I 

(Rs/Qtl) 

Per cent to 

consumer 

purchase 

price 

Channel-II 

(Rs/Qtl) 

Per cent to 

consumer 

purchase 

price 

Channel-

III 

(Rs/Qtl) 

Per cent to 

consumer 

purchase 

price 

1 Producer sale price  8,000 45.33 9,000 50.99 10,000 55.56 

2 Village merchant       

 Purchase price 8,000  -  -  

 Market cost 285 1.62 -  -  

 Margin 500 2.83 -  -  

3 Trader cum semi 

processor  
      

 Purchase price 8,785  9,000  10,000  

 Market cost 1,890.4 10.71 1,890 10.71 1,850 10.28 

 Margin 2,624 14.87 2,410 13.65 2,000 11.11 

4 Processor cum primary 

wholesaler 
      

 Purchase price 13,299.4  13,300  13,850  

 Market cost 1,235.5 7 1,235.5 7 1,190 6.61 

 Margin 1,764 9.99 1,764 9.99 1,610 8.94 



 

5 Retailer       

 Purchase price 16,298.9  16,299.5  16,650  

 Market cost 450.65 2.55 450.65 2.55 450 2.5 

 Margin 900 5 900 5 900 5 

6 Consumers purchase price 17,650 100 17,650 100 18,000 100 

7 Total marketing cost 3,861.55 21.88 3,576.15 20.26 3,490 19.39 

8 Total marketing margin 5,788 32.80 5,074 28.75 4,510 25.06 
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Fig 16 Percentage share of turmeric marketed through various channels in Palakkad
district

Channel-Ill

14%
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63%

Fig. 17 Percentage share of turmeric
Visakhapatnam district

marketed through various channels in



From Fig. 17 we can observe that 63 per cent of farmers marketed their produce

through Channel-I, followed by channel-II (23%) and channel-Ill (14%). Even though

farmer received less price in channel-I, they mostly sold their produce to village

merchants as they were providing loans to the farmers for the cultivation of crop and their

family requirements.

4,6.2.3 Marketing Efficiency in Visakhapatnam District

The marketing efficiency was computed using Shepherd's index and the results

presented in table 4.36. The index of marketing efficiency was higher in Channel-Ill
(2.25) indicating that the channel-Ill was more efficient than Channel-I (2.57) and
Channel-II. Rohini and Murugananthi (2019), who studied the economics of turmeric
production in Tamil Nadu, obtained similar results. The inefficiency of Channel-I and
Channel-II were due to the presence of a greater number of intermediaries, and their high
marketing margins compared to channel-Ill.

Table. 4.36. Marketing Efficiency of turmeric in Visakhapatnam

Particulars

Marketing Efficiency (Shepherd's Index)

Channel-I

1.88

Channel-II

2.04

Channel-Ill

2.25

Acharya's method
1.04 1.25

95



4.7 CONSTRAINTS FACED BY THE FARMERS IN PRODUCTION AND

MARKETING OF TURMERIC

According to the farmers' opinion, when compared to other major spices, the
management of turmeric crop is easy. The crops are not prone to diseases and pest
attacks. Here listed out and ranked some of the production and marketing constraints
faced by the farmers in both Palakkad and Visakhapatnam districts.

4.7ol The Production and Marketing Constraints Faced by the Farmers in Palakkad

4.7.1.1 Production constraints faced by the farmers in Palakkad district

The major constraints faced by the farmers were listed out and ranked based on
the responses from the farmers in the study area. Garrett's ranking technique was
employed to study the constraints and the results are presented in table 4.37.

Table. 4.37. Constraints in production of turmeric in Palakkad district

SNo. Constraint /Problem Garrett's mean score Rank
1 High wage rate

72.50 1

2 Shortage of labour during main operations

(land preparation, sowing and harvesting) 64.50 2

3

A

Inadequate processing facilities
41.67 3

4 Lack of suitable mechamzation
38.67 4

5 Lack of credit facilities
35.67 5

The high wage rate was identified as the pritne constraint in turmeric cultivation
by the respondent farmers with Garrett's score of 72.50 per cent. Similar result was
repotted in a study conducted in Kollam district among the vegetable growers by
Chandran and Podikunju (2021). In the study they reported that due to the shortage of
labourets m the locality, the existing labourets demanded higher wages. Labour shortage
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(64 50) was the second most important constraints identified by the faimers. In similar
lines Karthiek « al. (2013); Salunkhe « at. (2017) and Abeynayaka et at. (2020) also
obsaved that the non-availabiUty of labourers during sowing and harvesbng was the
major problem found among turmeric famters. The high demand for labour durmg
planting and harvesting time increased the eost of cultivation as well. The oUter

.  • j .da.A V.V the farmers were inadequate processing facilities (41.67), lack otconstraints identified by the tanner
u  • k- 671 and lack of adequate finance (35.67). Haneef et al (2019) alsomechanisation (38.67) ana laei^ n

observed that lack of enough credit was one among the important constramts feced by
half of the organic farmers in Uttarakband region.

4.7.2 Constraint in Marketing of Turmeric in Palakkad District
When it comes to the marketing constraints price fluctuation was perceived as the

trf,int with Garrett's score, 69.80. Most of the farmers in the study areamost severe constraint wiu j
U  ractitia time due to the inflow of turmeric from Erode, theooined that during harvesting time, cue ^

V , once of turmeric used to come down. Some faimers opmed that ifdomestic mar e jye the turmeric before the mflow of turmerie fi-om Erode,
harvesting can be made pos

u, better nrice. This result was in conformity with the results of
thpv will get comparatively oener pn

/  ̂90181 and the study reported that price fluctuation was a majorChinnadurai et al i xTori,,
•  «,arketing in Erode distnct of Tamil Nadu,constraint of turmenc marketmg m

al (2018) made a similar observation in Himachal Pradesh andKumar e nrice and unorganised marketing were the major
reported that ^ processing faeilities were
constraints m ginger p marketing constraint faced by the farmers with a
perceived as the farmers in the study area sell dried
Garrett s score, • turmeric. However, the drying and curing process
turmenc due to the e P additional expenditure for the same,
itself were laborious and the larm
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Table. 4.38. Constraints in marketing of turmeric in Palakkad district

SNo. Constraint /Problem Garrett's mean score Rank

1 Price fluctuations
69.8 1

2 Inadequate storage and processing facilities
57.6 2

3 Lack of market information
38.5 3

4 High charges of commission agents
36.4 4

Similar results were observed by Abeynayaka et al (2020) and observed that
price fluctuations were the major problem faced by the tuimeric farmers in Sri Lanka.

Bhuvana (2020) also observed that high price fluctuations and improper storage
facilities were the major constraints faced by the turmeric farmers. The results indicate
the need for development and promotion of storage facilities and it would indirectly help
to stabilize the prices.

4.7.3 Constraints In Production of Turmeric in Visakhapatnam District

Table. 4.39. Constraints in production of turmeric in Visakhapatnam district.

Constraint /Problem Garrett's mean score

Lack of remunerative price for the

Lack of Machinery / equipment

of irrigation facilities

Inadequate curing facilities

Lack of adequate finance
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The lack of remunerative price for the crop was a major constraint in turmeric
cultivation by the respondent farmers with Garretfs score, 68.97 per cent. In the study
area lack of machinery /equipment was the second most problem faced by the farmer
with Garretts's score, 60.36. The study area was inhabited by tribal population and the
farmers are cultivating crops traditionaUy. Hence, it is required to provide essential
mechanization through subsidy policies by the government. The other eonstramts
identified are lack of iiigation facilities (48.70), inadequate curing facilities (39.01) and
lack of adequate finance. In addition, most of the farmers are availing credit from local

farmers have to sell their produce in return to those merchants due tomerchants, so tne lariut/i

compulsion.

So government has to provide credit support to.fhe farmers to meet their credit
requiremtmt for cultivating the crop and motivate the farmers towards institutional credit,
which could reduce the distress sales.

Bhuvana (2020) observed similar result i.e., lack of adequate finance as one of the major
problems for the turmeric farmers in Nirmal disfrict of Telangana.
4 7.4. Constraints in Marketing of Tiirmeric in Visakhapatnam District.
Table.4.40. Constraints in marketing turmeric in Visakhapatnam district

Garrett's mean scoreConstraint/Problem

Price fluctuation

facilities

ilSrfmaAdinfcimation

to marketing constraints, price fluctuation was the major
r rrett's score 65.3, inadequate storage and processing facilities were theconstraint with G ,eore of

second most important marketing
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56.20. The other constraints faced by the farmers in marketing of turmeric were high

charges of commission agents (41.00) and lack of market information (38.50).

This result was in conformity with the results of Inbasekar (2011) who listed price

fluctuation as the foremost problem in the marketing of turmeric in W^arangal district of

Telangana.

Chinnadurai 6t ol. (2018) also observed uncertainty in prices and lack of proper
storage facilities as the major problems faced by the turmeric farmers in their study.

Salunkhe et al. (2017) also found price fluctuations and inadequate storage
facilities as the major constraints faced by the turmeric farmers in Satara district of
Maharastra.

As a result of pricing instability and a lack of suitable storage faeilities, many
farmers were forced to sell their produce shortly after harvest. As a result, substantial
Storage facilities are required.

Moreover, the results indicated the need for development and promotion of
storage facilities which could indirectly help to stabilize the prices.

Table.41. A companson of major findings in the production and marketing of turmeric in
Palakkad and Visakhapatnam districts.

SNo. Palakkad (Kerala) Visakhapatnam (Andhra Pradesh)
All the selected farmers were

educated.

34 per cent of the farmers were

illiterate.

Majority of the farmers (56.67%)
considered agriculture as a subsidiary
occupation.

Majority of the farmers (76.00 %)

considered agriculture as the main

occupation.

Cost of cultivation of turmeric was

very high in Palakkad district i.e., Rs.

2,00,746/ha

Cost of cultivation of turmeric was low

in Visakhapatnam district

(Rs. 1,21,119/ha) when compared to
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High labour cost was observed in
Palakkad district i.e., Rs.l,24,950/ha.
The main reasons:

i. Major operations such as land
preparation and seed bed preparation
were mainly done by human labour.
ii. High wage rate prevailed in the
study area (Rs. 700 per day for male
andRs. 450 per day for female).

Palakkad district.

When compared to Palakkad district,

the labour cost incurred by the farmers

in Visakhapatnam district was low, i.e.,

Rs.48,113/ha.

The main reasons;

i. Land preparation was earned out by

machine labour.

ii. Low wage rates prevailed in the

Visakhapatnam district

(Rs. 300 per day for male and 200 per

day for female).

Observed yield of turmeric was 2,100

kg/ha. The comparatively less yield of
turmeric was due to the traditional

cultivation practices followed by the

farmers.

Price per kg. of turmeric was Rs.80

Gross income: Rs.l,68,00/ha. The less

gross income was mainly due to the

low price of turmeric in the study area.

:  irp7'69'25^aNet income. Rs.
B-C ratio: 1.34

yard manure wem found to be
A nnsitively influencedsignificantly and positive y

the yield of turmeric
"R^tuimto'sSe^
Indicating increasingretu^^

Net income: Rs. 46,880/ha

B-C ratio: 1.39

Factors like machine labour, area and

seed were significantly and positively

influencing the yield of turmeric.

Return to scale (Xbi)'- ̂  -65

Indicating increasing return to scale.
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Marginal productivity analysis

showed that resources like farm yard

manure, labour and muriate of potash

were underutilized and there was a

great potentiality for the additional

usage of these resources, whereas the

resources like factomphos and lime

were over-utilized in Palakkad

district.

Two major marketing channels were

identified,

Channel-I (Producer —> village

merchant —> trader cum semi

processor —> processing unit cum

primary wholesaler ^ retailer ->

consumer)

Channel-II (Producer —> trader cum

semi processor —> processing unit

cum primary wholesaler -> retailer ->

consumer)

Among the identified channels,

Channel-II was the most preferred

channel among the farmers.

In Visakhapatnam district, seed and

machine service were having greater

potential for further use as these

resources were underutilized in the

study area.

Three major marketing channels were

identified,

Channel-I (Producer -> village

merchant —> trader cum semi processor

processor cum primary wholesaler

retailer consumer)

Channel-II (Producer —> trader cum

semi processor —> processor cum

primary wholesaler —> retailer —>

consumer)

Channel-Ill (Producer —> trader cum

semi processor (Mostly traders from

Kerala) -> processor cum primary

wholesaler —> retailer consumer)

Even though Channel I was the most

preferred channel in the study area,
Channel III was the most efficient
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channel.

13 Marketing efficiency was more in

Channel-Il i.e., 2.77

Marketing efficiency was more in

Channel-Ill i.e., 2.25

14 High wage rate and shortage of labour

during main operations were the

major production constraints

experienced by the turmeric farmers.

Lack of remunerative price for the crop

and lack of machinery/ equipment were

the major production constraints faced

by the turmeric farmers.

15 Price fluctuations and inadequate

storage and processing facilities were

the major issues in marketing.

Price fluctuations and inadequate

storage and processing facilities were

the major marketing issues.
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5. SUMMARY AND CONCLUSIONS

Turmeric (Curcuma longa L.), an ancient and sacred spice of India known as
'Indian saffron', is an important commercial spice. Indian turmeric is considered the
best in the world because of its high curcumin content. In India, the majority of the
farmers are growing local varieties and it is cultivated in an area of 1,93,395 ha with a
production of 10,51,160 tonnes. India dominates the world production scenario
contributing 78 per cent. In the case of export, turmeric ranks third in the total exports
of spices from India. In India, southernmost states like Telangana, Kamataka and
Andhra Pradesh together contribute around 60 per cent of total production. Andhra
Pradesh occupied the third position in the acreage and fifth position in production.
Visakhapatnam district is the prime one in the cultivation of turmeric in Andhra
Pradesh. It alone occupies an area of about 11,286 hectares, with a production of about
1 35 432 tonnes during 2018-19. Similarly, the area and production of cured turmeric
•' Kerala were 2,778 ha and 8,822 tonnes, respectively, during 2018. In Kerala,
Palallad district has the largest area and production of turmeric, with 655 ha and 2,366
tonnes, respectively.

The present study entitled "An economic analysis of production and marketing
•  • and Andhra Pradesh" aimed to suggest appropriate and specific

of turmeric m Keraia ai
j  the oroduction and marketing-related aspects to the turmencrecommendations on P , • u • «.
Kerala and Andhra Pradesh to help the farmers to realise better income fromfarmers in^^^ objectives of the study were to study economics, input use

their pro efficiency of turmeric cultivation in Kerala and Andhra

ralsh^ maiketing efficiency and to analyse the constraints in the
produetion and maiketing of tuimerie.

Both primary and secondary data were used to examine the specifie objectives
d Palakkad district of Kerala and Visakhapatnam district of Andhra Pradeshofthestu y. producer of turmeric in Kerala and Andhra

waspurpostvej^^^^^^ Karf,almannam blocks of Palakkad district and
Pradesh, Madugula blocks of Visakhapatnam districts were purposively

TH ̂ron high acreage and production of turmeric. Fmm the selected block



panchayaths, one grama panchayath was purposively selected based on high acreage

and production of turmeric. Finally, 35 farmers were randomly selected from the

selected panchayats in Visakhapatnam district and 15 farmers were randomly selected

from the selected panchayats in Palakkad district. Proportional sampling method was

adopted to select the appropriate sample size from the selected districts. Apart from

these 10 market intermediaries from Palakkad district and 20 from Visakhapatnam

district were selected to elicit market-related information, thus making the total sample

size of the study 130.

The socio-economic characteristics of the sample respondents were analysed

using averages and percentage analysis. In Palakkad district, the majority of the farmers

(70%) were in the age group of 45-60, whereas in Visakhapatnam district 60 per cent

of the respondents belonged to the age group 45-60. In Palakkad district, all the farmers

were literates, while in Visakhapatnam district 34 per cent of the farmers where

illiterates as the study area was a hilly tribal region with less access to educational

institutions. Considering the total number of respondents, almost 55.67 per cent of the

respondents considered agriculture as a subsidiary source, remaining 43.33 per cent of
respondents considered agriculture as the main occupation in Palakkad district. While

in Visakhapatnam district, 76 per cent of the respondents were considered agriculture
as the main occupation. In Palakkad district, most of the respondents were small (34%)
and marginal farmers (40%), similar results were also observed in Visakhapatnam
district i.e., small farmers accounted for 40 per cent and marginal farmers accounted for

26 per cent of the total respondents.

The economics of turmeric production in Palakkad and Visakhapatnam were
calculated using cost concepts. The total operational cost of turmeric was Rs. 1,74,430
in Palakkad district, and it was around Rs. 1,14,022 in Visakhapatnam district. In
Palakkad district, 71.63 per cent of the total operating expenditure was utilized for
labour wages, and in Visakhapatnam district, it was 42.19 per cent. The low wages of
the workers in the Visakhapatnam region was the main reason for the low share of
labour costs. The total fixed cost for the cultivation of turmeric was Rs. 26794 in
Palakkad, and it was Rs. 10480 in Visakhapatnam. The gross income from turmeric was



Rs. 2,70,000 in Palakkad district, whereas it was Rs. 1,68,000 in Visakhapatnam
district.

The total cost of tuimeric cultivation (Cost C) in Paiakkad and Visakhapatnam
districts was observed to be Rs. 2,00,746 ha-1 and Rs. 1,21,119 ha-1, respectively. The
cost of cultivation based on Cost A2 was Rs.1,74,853 ha-1 and Rs.1,09.444 ha-l,
respectively, for Palakkad and Visakhapatnam districts. The net returns at cost C were
Rs 68 775 ha-1 and Rs. 43,589 ha-1, respectively, for Palakkad and Visakhapatnam
districts.

Though the yield and unit price of output were higher in the Palakkad district,
the computed Benefit-Cost (BC) ratio remains the same in both districts i.e., 1.34 m
Palakkad and 1.35 in Visakhapatnam district. The high wage rate of labour, in turn,
increases the labour cost and thereby increases the total cost of cultivation in Palakkad
district.

Analysis of input use patterns in turmeric cultivation revealed that the total
labour required to perform various operations in tuimeric cultivation was 241 man-days
and 160 man-days, respectively, for Palakkad and Visakhapatnam districts. In the
Visakhapatnam disttict, land preparation was mainly done by machine, but in the
Palakkad district, land preparation was carried out by laborers. TOs is the reason for
the large difference in the total labour requirement between these two districts.

Palakkad district, the major labour absorbing operation was harvesting and it
accounted for about 34.69 per cent of total labour requirement, foUowed by land

■rinn and intercultural operations. Similarly, in the VisakhapamamZrmting'operation also required a greater number of labourers and it
ounted for 27.72 per eent of the total woikforce, followed by planting, weeding, and

'"^''Tesource use efficiency in turmeric cultivation was estimated using the Cobb-
Douglas production tunetion, and it was fitted separately for Palal^ad and

In Palakkad district, the independent vanables like area,
^iCona^tourem, tenyard manure and muriate of potash were significantly and

1  ffected the yield of turmeric. While in Visakhapatnam district, area, seed
""rrVhine service were significantly and positively influenced the turmeric yield.



Allocative efficiency was examined to know whether the resources in the farm were

efficiently utilized or not. Marginal productivity analysis showed that resources like

farm yard manure, labour and muriate of potash were underutilized and there was a

great potentiality for the additional usage of these resources, whereas the resources like

factomphos and lime were over-utilized in Palakkad district. Similarly, in the

Visakhapatnam district, seed and machine service were having greater potential for

fiirther use as these resources were underutilized in the study area.

Stable markets and lucrative product prices are the major driving forces that
determine the persistence in the production and productivity of any farm product.
However, the turmeric market in Kerala has been experiencing large fluctuations in

price, and the product gets very low price in the market. So, it is worthwhile to study
the efficiency of market by analysing different channels for turmeric marketing.
Traders cum semi processors, processors cum primary wholesalers and retailers were

the major marketing mediators found in the Palakkad district. The marketing cost and
marketing margin of Channel I was 15.69 and 23.19 respectively, and for Channel II, it
was 15.00 and 21.00 per cent respectively. Among the two identified channels, channel-
II (Producers Trader cum semi processors -> Processor cum primary wholesaler ->
Retailers) was the most preferred channel among producers due to its relatively low
marketing cost, marketing margin and high marketing efficiency.

Even though marketing mediators are the same, three marketing channels were
identified in the Visakhapatnam district. Among three, Channel I (Producer ̂  Village
merchant -> Trader cum semi processor Processor cum semi wholesaler -> Retailer
-> Consumer) was the predominant marketing channel in the study area. The total
marketing costs and marketing margins were 21.88 per cent and 32.80 per cent of
consumer's purchase price in Channel I, whereas in channel 11 it was 20.26 per cent and
28.75 per cent of consumer's purchase price and in Channel III it was 19.39 per cent
and 25.06 per cent of consumer's purchase price. Although Channel I was the dominant
marketing channel, Channel III was the most efficient channel due to its low marketing
cost and marketing margin.

A detailed assessment and interpretation of the constraints faced by turmeric
farmem are needed to improve the net return, socio-economic stams and to identify
policy implications. Garretfs ranking method was used for the constraint analysis. The



ranking procedure was performed separately for both production and marketing. High
wage rates and shortage of labour were considered as the major production constraints
faced by the turmeric farmers in Palakkad district, while in Visakhapatnam district, lack
of remunerative price and lack of suitable machinery services for different operations

were the major production constraints faced by the farmers. In the case of marketing,

price fluctuations and inadequate storage and marketing facilities were the important
constraints faced by the farmers and traders.

POLICY IMPLICATIONS

The poUcy recommendations for Palakkad district

•  Turmeric cultivation is found to be profitable in Palakkad district, hence
government may take suitable measures to bring more land under turmeric
cultivation through area expansion programmes and such other programmes.

• At present, most of the resources were sub-optimally utilized in the study area,
hence providing proper awareness regarding the optimum usage of inputs to get
maximum profit.

Proper government intervention is needed to form Farmer Producer
Organizations (FPOs) and the FPOs might come forward to take up value
addition of turmeric.

Measures can be taken to strengthen the infrastructural facilities in the major
producing areas.

To address the problem of labour shortage, incorporate agricultural operations
in MGNREGA (Mahatma Gandhi National Rural Employment Guarantee Act)
programme.

The problem of non-availabiUty of labour may also be addressed with the use of
low-cost macbineiy hence policies may be formulated to provide suitable
machinery for the farmae through respective Krishi Bhavans.
To reduce the price fluctuation, the government may fix some lower price limit
for turmeric and allow the price to vary above this.
An electronic marketing platform may be introduced for marketing which may
eliminate the involvement of markehng mediators.



The policy recommendations for Visakhapatnam district

Turmeric cultivation was also found profitable in Visakhapatnam district, hence

government may take suitable measures to bring more area under turmeric

cultivation through area expansion programmes.

Compared to other districts of Andhra Pradesh, Visakhapatnam district has low

productivity. So, productivity has to be enhanced through the cultivation of

improved varieties and the adoption of recommended package of practices.

Strengthen the infrastructure facilities near the production sites and facilitating
the farmers to perform on farm post-harvest handling operations through the
formation of several Farmer Producer Organisations (FPOs).

Awareness may be given to the farmers for the optimum use of inputs to get
maximum income.

Provide proper skill training to the farmers for the post-harvest operations
through RARS/ KVK/ Department of Agriculture.

To reduce the price fluctuation, the government may fix some lower price limit
for the turmeric and allow the prices to vary above this.

Establishment of regulated market in the Visakhapatnam district may help the
farmers to realize better price for the produce by eliminating the involvement of
market mediators.

Better access to credit at lower/ subsidized rate of interest from the financial
institutions.
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APPENDIX-I

Area and production of turmeric in India from 2000-01 to 2019-20

SNo. Year Area (hectares) Production (tonnes)

1 2000-01 1,91,700 7,14,300

2 2001-02 1,67,100 5,62,800

3 2002-03 1,50,100 5,22,200

4 2003-04 1,50,100 5,64,900

5 2004-05 1,58,700 7,18,100

6 2005-06 1,72,000 8,51,700

7 2006-07 1,78,490 7,86,750

8 2007-08 1,75,280 7,94,400

9 2008-09 1,81,100 8,21,200

10 2009-10 1,80,960 9,27,910

11 2010-11 1,95,000 12,68,000

12 2011-12 2,18,600 12,46,220

13 2012-13 1,94,200 9,71,100

14 2013-14 2,32,670 11,89,890

15
2014-15 1,84,000 8,30,000

16
2015-16 1,85,900 9,43,300

17 2016-17 2,21,780 10,56,100

18
2017-18 2,37,960 11,32,720

19
2018-19 2,52,980 9,60,730

20
2019-20 2,56,890 9,46,230
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APPENDIX-II

Area and Production of turmeric in Kerala from 2000-01 to 2019-20

SNo. Year Area (hectare) Production (tonnes)
1 2000-01 4,127 9,037
2 2001-02 3,558 7,895
3 2002-03 3,140 6,938
4 2003-04 2,774 5,652
5 2004-05 2,881 6,244
6 2005-06 3,384 8,237
7 2006-07 3,917 9,980
8 2007-08 3,155 7,434
9 2008-09 2,782 6,360
10 2009-10 2,438 6,066
11 2010-11 2,400 6,200
12 2011-12 2,400 6,300
13 2012-13 2,700 6,900
14 2013-14 2,630 6,900
15 2014-15 2,470 6,820
16 2015-16 2,530 6,500
17 2016-17 2,530 6,500
18 2017-18 2,778 8,822
19 2018-19 2,483 6,693
20 2019-20 2,277 6,653
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Area and Production of turmeric m

APPENDIX-III

Andhra Pradesh from 2000-01 to 2019-20

Production (tonnes)Area (hectares)
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APPENDIX-IV

Productivity of Turmeric in India, Kerala and Andhra Pradesh from 2000-01 to 2019-20

Productivity (kg/hectare)

S

No.

Year India Kerala Andhra Pradesh

1 2000-01 4,762 2,190 5,082

2 2001-02 5,074 2,218 4,032

3 2002-03 4,511 2,209 4,982

4 2003-04 5,114 2,037 5,440

5 2004-05 5,000 2,167 6,852

6 2005-06 5,337 2,434 7,414

7 2006-07 5,092 2,547 6,169

8 2007-08 4,382 2,356 6,438

9 2008-09 4,535 2,286 6,545

10 2009-10 4,532 2,488 6,169

11 2010-11 4,408 2,500 6,740

12 2011-12 4,952 2,600 6,470

13 2012-13 4,525 2,500 6,240

14 2013-14 3,763 2,600 8,520

15 2014-15 3,479 2,700 8,660

16 2015-16 3,368 2,500 7,120

17 2016-17 3,726 2,500 8,080

18 2017-18 4,734 3,170 4,060

19 2018-19 3,721 2,695 2,399

20 2019-20 3,931 2,922 2,400

121



APPENDIX-V

GARRBTT ranking GdN^^lSION TABLE

Tl»e cottWrfoa o£o«le»8 of merits iAto wiits of amount of-socms"
Peicent

^.31
84>56

85.75

86.89

87.96

88.97

89.94

90.83

91.67

92.45

93.19

93.86

94.49
95.08

95.62

96.11

96.57

96.99

97.37

97.72

98.04

98.32

98.58

98.82

99.03

99.22

PercQot

22.32

23.88

25.48

27.15

28.86

30.61

32.42

34.25

36.15

38.06

40.01

41.97

43.97

45.97

47.98

50.00

52.02

54.03

56.03

58.03

59.99

61.94
63.85

65.75

67.48

69.^
14TL 99.39

99.55

99.68

99.80

99.91

100.00

72.85

74.52

76.12

77.68

79.17

80.61

81.99

122



APPENDIX-VI

PRIMARY DATA SCHEDULE

AN ECONOMIC ANALYSIS OF PRODUCTION AND MARKETING OF TURMEIC
IN KERALA AND ANDHRA PRADESH

1. GENERAL INFORMATION

1. Name of the farmer:

2. Age:

3. Sex:

4. Address and phone number:

5. Block/ Mandal:

6. Panchayat:

7. Phone number:

8. Years of experience in farming:

9. Family Details

s

No

Name Gender

(M/F)

Age ♦Education ** Occupation Annual income

Primary Secondary Primary Secondary

1

2

3

4

5

6

*01-Primary,02-Secondary, 03-Pree- degree/HSC, 04-Diploma, 05-Graduate, 06-Post
Graduate
**1-Agriculture, 2-Public sector, 3-Private sector, 4-Self employed
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2. inventory of RESOURCES: LAND
particulars

Total owned area (ha)

Leased in land (ha)

Leased out land (ha)

Total land (ha)

Net cropped area

^ea under turmeric

Value of owned land

Land revenue

124



3. Asset position

s.

No.

Particulars Number Value

(?)

Year of

construction/

purchased

Purchase

value (?)

Present

value

(?)

Depreciation

(?)

Farm building

Farm Machinery
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4. LIVESTOCK

S.No. Types of

animal

Total

Number

Annual

Expenditure (?)

Annual

income (?)

Net Retum

(?)

1 Cow

2 Goat

3 Sheep

4 Pig

5 Poultry
...

5. Crop Details

S. No.
Particulars

1 Total area under turmenc

2 Type of planting followed

3 Variety

4 Spacing adopted

5
Harvest

6 Price (Rs/q)
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6. Source of irrigation

S. No. Source Area irrigated for turmeric

1 Canal

2 Tanks/ Ponds

3 Wells/ Bore wells

4 Pump set (Electric/ Diesel/ Solar)

5 Micro irrigation (Sprinkler/ Drip)

B) Production of Turmeric

1. Operation wise labor requirement for Turmeric crop:
a. Area: .... ha

b. Crop Duration in Months:
c. Variety:
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2. Operational costs:

s Human labor

N

o

Operation

Nu

mb

er

Hired male

(man-day)

Hired

female

(man-day)

Family
male (man-
day)

Family
female

(man-day)

Bullock

(pair
day)

Machine

(power
hours)

1 Land Preparation

a. Ploughing

b. Harrowing& planking

c. Preparation of Ridges &
furrows (or) Seed bed
preparation

2 Application of manure (FYM)

3 Seed treatment

4 Sowing

5 Basal dose of fertilizer *

6 Irrigation

7 Application of fertilizer

8 Interculture operations

a. Weeding

b. Hoeing

c. Earthing up

d. Mulching

9 Spraying of
ftmgicide/pesticide/insecticide
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1

0

Cutting of leaves before
harvesting

1

1 Harvesting

1

2

Separation of fingers from
mother rhizome

1

3 Curing

a. boiling

b. Drying

c. Polishing& coloring

1

4 Grading

1

5 Packing

Total
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3. Use of physical inputs in Turmeric production

SNo Particulars Unit Quantity Rate/Unit Value

Seed (Rhizomes)

FYM Tons

Neem cake

4 Type of fertilizers Bag (45 kg)

Urea

iii
Single Super Phosphate (SSP)

iiil Muriate of Potush (MOP)

±1 DAP

j^ivfid Fertilizers
Others

prntftotion chemicals Kg/lit

JI
iii.

Any other

4. Yield of Turmeric crop

Value (Rsuantity harvestedParticulars

Dried turmenc

, infoimation about disposal of turmeric:
Details

Total yield of turmeric
Turmeric sold

Turmeric kept for seed purpose
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6. Production constraints in turmeric cultivation:

s

No.

Constraints/ Problems Rank

1

2

3

4

5

6

7

8

9

10
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SCHEDULE-II

MARKETING OF TURMERIC

1. Schedule of Producer:

General infomiation
Name of Market
Distance (km)
Experience

2. Maiketing channels in AP and Kerala states
a. Channel 1 -

b. Channel 2-

c. Channel 3 -

d. Specify other channels if any?

3 Do you know through which channel your produce will reach to ultimate consumer?
e. Channel 1 -

f. Channel 2 -

g. Channel 3-

h. Specify other channels if any?
Reasons for sales to the local trader/ wholesaler/ consumer/commission

agents/agencies

. i«.„rred in available channels from producer to ultimate consumer4.Marketing cost mcurrea ui

5. What IS

a. Channel 1-

b. Channel 2-

c. Channel 3-

i, the sale price of producer in different channels?
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6. What is the purchase price by ultimate consumer in different marketing channels?

7. Cost of marketing incurred by producer

Sl.no Item of cost Chaimel-1 Chaimel-II Chaimel-in

1 Packing material

2 Loading charges

3 Transport charges

4 Unloading charges

5 Hamali charges

6 Storage charges

7 Prophylactic measures

8 Commission charges

9 Market fees

Sub total

8. Retention and marketed surplus of grain (q/farm)

Sl.no Particulars Oty Percent

1 Production of main produce of farm

2 a) Retained for family consumption

b) Retained for seed

c) Damage

d) Other

e) Total retention

3 Marketed surplus

a) Chaimel-1

• b) Channel-11

c) Charmel- III

Total
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SCHEDULE OF VH^LAGE TRADER

General Information
Name: Age:

Name of Market:
Experience:

1  Price paid and received by village trader:

From whom produce
purchased

Quanti

ty

Price/q paid
(Rs)

To whom

sold

Price/q Received
(Rs)

...

SI. No Items of cost Amount (Rs/q)

1 Labor charges

2 Commission charges

3 Transportation charges

4 Weighing charges
Sub total
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SCHEDULE OF COMMISSION AGENT CUM WHOLESALER

General Information

Name: Age:
Name of Market

Experience:

1. Price paid and received by Wholesaler:

From whom produce
purchased

Quanti

ty

Price/q paid
(Rs)

To whom

sold

Price/q Received

(Rs)

Cost incurred by Commission Agent cum Wholesaler

SI. No Items of cost Amount (Rs/q)

1 Loading and unloading charges

2 Transport to mandi

3 Weighing, packing and cover cost

4 Spoilage cost

5 Distribution

6 Sales tax

7 Agricultural marketing cess

Sub total
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SCHEDULE OF RETAILER

General Information
Name: Age:
Name of Market
Experience:

Price paid and received by Retailer:

Price/q ReceivedTo whomPrice/q paidQuanti
From whom produce
urchased

Cost incurred by Commission Agent cum Retailer

Amount (Rs/q)
Items of costSI. No
T ahnur charges

Commission charges
Transportation char

Sub total
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MARKETING CONSTRAINTS

SI.

No.

Constraints/ Problems Rank

1

2

3

4

5

6

7

8

Suggestions to improve production and marketing of turmeric cultivation
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APPENDIX-VII

SECONDARY DATA SCHEDULE

1. Area and production of turmeric in India data from 2000-01 to 2019-20

SNo. Year Area (hectares) Production (tonnes)

1 2000-01

2 2001-02

19 2018-19 ...

20 2019-20

2 Area and production of turmeric in Kerala data from 2000-01 to 2019-20

S No. Year Area (hectares) Production (tonnes)

1
2000-01

2
2001-02

19

20

2018-19

2019-20
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Area and production of turmeric in Andhra Pradesh data from 2000-01 to 2019-20

SNo. Year Area (hectares) Production (tonnes)

1 2000-01

2 2001-02

19 2018-19

20 2019-20

4. Productivity data of turmeric in India, Kerala and Andhra Pradesh from 2000-01 to
2019-20

Productivity (kg/hectare)

S

No.

Year India Kerala Andhra Pradesh

1 2000-01

2 2001-02

19 2018-19

20 2019-20
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Abstract



ABSTRACT

The present study entitled "An economic analysis of production and marketing of

turmeric in Kerala and Andhra Pradesh" was carried out in Palakkad district of Kerala

and Visakhapatnam district of Andhra Pradesh. The specific objectives of the study were

to study economics, input use pattern and resource use efficiency of turmeric cultivation

in Kerala and Andhra Pradesh, to estimate the marketing efficiency and to analyse the

constraints in production and marketing of turmeric.

Both primary and secondary data were used to examine the specific objectives of

the study. Palakkad district and Visakhapatnam district were purposively selected as

these districts were the major producer of turmeric in Kerala and Andhra Pradesh,

respectively. Alathur and Kuzhalmannam blocks of Palakkad district and Chinthapalli and

G Madugula blocks of Visakhapatnam districts were purposively selected based on high

acreage and production of turmeric. From the selected block panchayath, one grama

panchayath was selected based on high acreage and production of turmeric. Finally, 35

farmers were randomly selected from the selected panchayats in the Visakhapatnam

district, and 15 farmers were randomly selected fi*om the selected panchayats in the

Palakkad district. Apart firom these, 10 market intermediaries fi-om Palakkad district and

20 from Visakhapatnam district were selected to elicit market-related information.

The total operational cost of turmeric was Rs. 1,74,430 in Palakkad district and

Rs. 1,14,022 in Visakhapatnam district. In total operational cost, 71.63 per cent was

attributed to the labour cost in Palakkad district, whereas it was 42.19 per cent in

Visakhapatnam district. The low share of labour cost was mainly due to the low wage

rate prevailing in the Visakhapatnam region. The total fixed cost for the cultivation of

turmeric was Rs. 26,794 in Palakkad and Rs. 10,480 in Visakhapatnam. The gross

income from turmeric was Rs. 2,70,000 in Palakkad district, whereas it was Rs. 1,68,000

in Visakhapatnam district.

The total cost of cultivation (cost C) of turmeric incurred by the farmers in

Palakkad and Visakhapatnam districts was observed to be Rs. 2,01,224ha"' and Rs.
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1 24,410ha' respectively. The net return at cost C for Palakkad and Visakhapatnam
fanners was Rs. 68,775 ha-' and Rs. 43,589 ha-', respectively. The estimated Benefit-
Cost (BC) ratio was almost equal in both districts i.e., 1.34 in Palakkad and 1.35 m
Visakhapatnam district.

Analysis of input use patterns in turmeric cultivation revealed that the total labour
required to perform various operations in turmeric cultivation was 241 man-days and 160
man-days, respectively, for Palakkad and Visakhapatnam districts. In Palakkad district,
the major labour absorbing operation was harvesting and it accounted for about 34.69 per
cent of total labour requirement, followed by land preparation, curing, and intercultural
operations. Similarly, in the Visakhapatnam district, harvesting operation also required
more number labours and it accounted for 27.72 per cent of the total workforce, followed
by planting, weeding, and irrigation.

Resource use efficiency in turmeric cultivation was estimated using the Cobb-

Douglas production function, and it was fitted separately for Palakkad and
Visakhapatnam districts. In Palakkad district, the independent variables like area, number

of labourers, farmyard manure and muriate of potash were significantly and positively
affected the yield of turmeric. While in Visakhapatnam district, area, seed and machine

service were significantly and positively influenced the yield of turmeric.

Allocative efficiency was examined to know whether the resources in the farm

were efficiently utilized or not Marginal productivity analysis showed that resources like

farmyard manure, labour and muriate of potash were underutilized, whereas the resources
like factomphos and lime were over-utilized in Palakkad district. Similarly, in the
Visakhapatnam district, seed and machine services were having greater potentiality for

further use as these resources were underutilized in the study area.

141



Among the two identified channels in Palakkad district, channel-ll (Producers -
Trader cum semi processors - Processor cum primary wholesaler- Retailers) was the most
preferred channel among producers due to its relatively low maiketing cost, marketing
margin and high marketing efficiency. Three marketing channels were identified in the
Visakhapatnam district. Among three, Channel 1 (Producer- village merchant- trader cum
semi processor- processor cum semi wholesaler- retailer- consumer) was the predominant
maiketing channel in the study area. Although Channel I was the dominant marketing
channel, Channel III (Producer- trader cum semi processor- processor cum semi
wholesaler- retailer- consumer) was the most efficient channel due to its low maiketing
cost and marketing margin.

High wage rates and shortage of labour were considered as the major production
constraints faced by the tuimerie farmers in the Palakkad district. While m
Visakhapatnam district, lack of remunerative price and lack of suitable machinery
services for different operations were the major production constraints faced by the
farmers. In the case of marketing, price fluctuations and inadequate storage and
marketing facilities were the important constraints faced by the farmers and traders.

Turmeric cultivation is found to be profitable in both districts, hence government

may take suitable measures to bring more land under turmeric cultivation through area
expansion programmes and such other programmes. To address the problem of labour
shortage, incorporate agricultural operations in the 'MGNREGA programme and may
also he addressed with the use of low-cost machinery hence policies may he formulated
to provide suitable machineiy for the farmers through respective Krishi Bhavans.
Strengthen the infrastructure faeUities near the production sites and fecilitate the farmers
to perform on-farm post-harvest handling operations through the formation of several
Farmer Producer Organisations (FPOs). The establishment of a regulated market in the
Visakhapatnam district may help the farmers to realize a better price for the produce by
eliminating the involvement of market mediators.

142



<
J
J

§
 1
1
 §
 i
 D i 1
 I
II

o ^
B

i
 l
it
 -

© 
§
 IB

,
S
a
,
3
|
i
^
9
>

,^
5>
E.

i®
,

S
i
U
s

s
|
 s 
"
 i
 

1 
l.

»=
a

!e
 B
V
 I
 i
 i
.»

 3
 a

e
 i
 '
 S
 P
 1

i.R
"s 
ai
11
 Ig

 o
U
 ̂
 d
 o

»-»
 
B
 
as

2 
=0

^ l
>4

 ®
 

^ 
-

-
 B
p

■« 
S 

^
a

 
-
 

S
§

I

i, s

ir
 

*
- 

X

i 
I 

L 
g

o
o

 y
a

 
^

^
 

y
o

 
o

g
b)

 ^
a

§>
@

f 
I 
i 
i 

€&
£'=

o
I

<B
 k

 S
 ^

 ^
0

 a
§ i>

PS 
e, 

§ 
3,

1 
a

I 
g; 
i 

^c 
I 

s
^
 2

) 
«

 
?

 
u

E 
3 

3?
 P

 
§» 

P
fc 

q 
CL

 
L 

o 
f

g 
P 

cm
 

a 
9 

L
U

 ̂
 

Q
 

(jC
/)

i
 2,

|| 
I

s
e

e
l,
 

°
° 
II
 

i 
«

9,
 E

 
g 

, 
E 

SE
 

O1

a
E

g
 

ro
aE

O

1'1
1» 

11
1 e

 p
11®

 fi
ll

B 
1 

?c
«S

 
o

CO
.

P 
§ 

S' 
9> 

§
li 
i 

y 
V

 8E
^ -

8 
i> 

§51
® M

03
 E

 ^
 °

P
 lA

i 
g 

B

O 
2 

O 
®

a
 

A

q
^

i^
s^

|,i
i>

.§
8'

o
 

y
 

?
• 

ri
 

«
 

„
 

im

i
 i

6
 S

iS
.g

lP
'lj

'f
-

I 
e. 

° 
1 

9 
2 

s 
11

 i
g 

E 
^ 

e ^
 ̂

 o
 ^

 i
 a

' i
S>

 o
 

3 
O 

f 
O 

E 
-1. 

O
|"

^a
§

i 
Z

a
l-

I
3

i» 
-'

g
g

E
. 

m
'o

E

H
i®

 
§ 

S'
o 
e

I^
9

 "
§»

@
 1 

2 E 
go

^ 
§>

E 
2 

I©

§»
 

@

S

g 
9 

o 
£. 

_ 
a'

g 1
 I 

I
° 

a 
I 

i> 
i

I 
i.i

>
i 

3
a 

1
-a 

=?<
 3

 
^

l>
a

 ^
® 
i 

I 
jr

^
 

P
 

o
 

g
 

P

9 l
l 

i,l
§

 t 
-

_ 
i. 

p 
g

IE
 J

j a
lif

e
§> 

y

o
 _ 

_

t 
ri

fjL
 I
 I

 a
^
 p

 
0

 c
ro 

9
 
r-

=a
§ 

1
1

?
o 

o
 

g
, 

o

E 
2. 

«J 
^ 

Ig 
g)

i 
§<

1 
It
 P

a
j|
 a

s
f

L 
li
 E

 I®
,

«>
 

o
 

3

■
 2,

1,
2.

s u E
S 

<§
 §

5 
0

1 
§ 

s
§<

1 
§ 

1
f 

I" 
s 

a

L o
co

L o 3 o

m i, L O u
) 3

O
)

C
J 9>c oO
c



^
^
2
,
2
 §
g

c
 

gj)
 3
 f
® 

S>
21

5
o
 
2
;
 

o
 

ff
i 

6i
£
>
 0

3
u

2 
i 
1

 §>

3
5
 
B
 o
2

0
 0
°

■I 
S. 

^ 
p K

,
it
iI
li

a,
|!S

®-
4§

 I
e, 

a 
E

2) 
[D

a
 

CD
3 S

i 
B

3 
S 

a
O 

^
 

^ 
^
 

®
ij 

§> 
e. 

§ 
I 

2
i 

P ^
 I®

.®
'

3.
 
„ 

®
63

 
^
 §

> 
C

^ 
i
 c

2 
.a

i.
i ̂

1

O

© 1^
o

u

n
^
 

o—
»

it 3
 

^
2 
^

^
 i

P
2 

^
a 

L u 0

2>
|5 o

a>
 

^

2- 
i'S

u
 

B
 

p.
E 

§ 
I

CO
c

I 
i

0
 E

1 
^ 

i, 
3

«
)

2 
t 

®
m

l_ 
«

B B u i> 3> A 0 u S
.

9 
E 

0 
§ 

§>
 

6
i

§ 
di u

3, 
i 

^ 
i 

i)
 ?

 ^
 ̂

fe 
I 

§ 
I-®

 -
 ^

o 
^ 

©

6> 
S 

^
§ 

p 
2

^
u

 
C

 
«

_
 3 

p 
|,

UO
 ^

 £
. .

 jT^
 

^
g

 o 
di

 
g 

(©
 

3
o

 s 
a

 o
 

L

e. 
«.

S
l

^
l|
|a

i
E

I 
S

-3
05

 I
®

,
(U

- a>
 

9
 2

12
I® 
it
 i=

X
0

C
^

u
5

®
^
a

©
O

i. 
a 

s 
i 

p 
E

u

'o
 

JO

g
 

6i

1
 1^

a 
3

s
 

o

^4

1
1

^ 
i 
i 

I 
ij

^
o

J
''
§

3
W

'^
^
E

o
3

r
S

a'
s|

§S
S

§«
>S i

© B u

u (^ §> I®
 

g
© CO

u

u © E 
I

^
 

^
 

/TV
l^

l^
s

§> 
8> 

^
=5

1®
 ,

S
3,

0^
 (®

E

0c

> 
E 

° 
§

U>
^

O JO

ro
s u 2

 »
©

E o

o
'^

L
S 

§> 
U»

9
 

©
 

3
a

 
ns

i
u ll
lf

©

3

■
 2 

i;
t

 ̂
o 

9 o 3 o

B

1 
.1

I 
I

0
0

<3
5

C
D

o s E o I®
.

 ■£ 
§> 

'2
- 

" 
" I

 4
 2,

0)
 

B
o

 
u

g a

1 
-

S
 

q
B

 
^

H
]t

o 
§e

 1
 1

§ 
i 

g
iS

 f
a

 ®

%
 I

©
©

 
S

B

® 
0.

30
p

o

a
 §

.

©
 

a

0 
a

s (J
 c

u

1^
1,

8. 
1^

IS
 i

.
© (ft 

p

1 
i

2 
§

B
 E

n©
 

o

© ns
) c§ B u

CO
,

©

2 
2

oo
 
q

 
^

z<

& 
1%

I®
 

• 
3

g,
 

^

I®
 1

P
 §

c 
q o

I® 
2 

u 
^ 

a
s

 E 
a

 ?
c;

 
0 2 

u 
E

S
 

3
 P

? 
E)

e 
"3 

e 
0,g

E 
e

"
 .3

 
§,

tO t 6d 0 O S Q

o5
i 

_
3

e 
2® a 

£.

o u>
.

©
 

©
|3 

B
0 

©

B
o

O

[g 
a 

cS
 3

 §
 3

a
ll
 1

1^3
 "
 

R 
B o

a
 (

®

^ 
p

I 
3> 1 i "'1 B
a

gE 0,
 3

—
5 

CO

.<s
 i

p
 

s

2^ ' ^
 a

S 
I

2 
2

Lc
S

O
O

 
B

©
 

u

^ 
i 

® 
-i 

-
u 

§
^ 

8> 
® 

^
i%

 e
 P

ic
S 

i 
i

C
O

(jC
O

I®

N
5

4
^

t u E

3
 

o
©

© li E
o

) 
o

0
0

L

i 
£ 

oi 
^

0 
^
 

gE _
3

p 
3 

e. 
©

b
 E §> S

o

E u
 

a
«c

8
 ®

2E 
^

,g

83 
^

^
 u

gE
 

9
0 

°w
.

o
^

00

lO

cn
 

[£
§ 

§» a

o
^

S i 
E 

a

i 
^ 

®
9 o
^
 

0
^
 

3
e.

 
°

© 
^

E 
gE

i 
e

u

© B a

E
 

lO
E

Ec

■1
^1

2, 
"a 

i"
!

§
1

1
 a

E
 § 

a
e. 
i 

i
^

 o<
§> 

a
6d 

^
O

 
3

s 
i

u
o

lo U
ft^

u
 

g
COc

 I
na

 
*->

t u o 3

gE

O
)

o

i>
J 

I
ai

S
 @

!r
3 

a>
 

©
^ 

g 
li

0 
o 

E

S 
■ 

2c
[D

 
to o

§> 
9

Q
' 

!^ 
§>

§> 
e2

Sc
f'
 L

O
w

* 
o

^
o

 
o



rijIaflGcsDDafl^'lllogjcnD^o (gT9(O)20cft,osne ^7) oileojeiJTagjsJS tSo^sjcwoS gajecmoo)
(mg)1aD^gg (n)0(JD_)>(0) gQenscm^o ODlolcMtn^j"

nJDfiJdBQDS slgjODlroS cft>06n§(aru51oQ) (osni oilaJSTDcn jjJD(D&j^d0bg1(o8
®DfO(D1CQJCn {fc^OGTOTD) OjlaJGTDOD OjLiejOJ^o OjloJCfDfn 0D^slcn^o gCSDcSfTD
oJlnJGfDCT) tfl3D(ojc&ai0(O)C!D^o tfisDfosnno, jiJDcnro5 -ii (2(0)oJ0Bca>(3 - c(^s(U}(3 c&o qctusT
c(nJDCTO(T\)(303(3 - c(^nJDorucT\j(3 cfijo O0(_rij0on CfxDO(/306)cro(Bej<pcro
rno§CQ)lfiJ(3QD(3) (01(^C2)lfO^(TD^ gCOToJOBc&^dSa o^OOJ^O ^nMS6)^§ iiJO(D(03.
Ojlo3D6UnJ§6rDo slgjOylcoS aDcScfiOQloC/) ce>06n3fl5YDn.
(&6)6n§(i5YunQQ) ^DCT)ejj<)ft)g1ro8 i (otnJDODj^mJcS - ailcgjs 0(3^o^ - c(.snD(3
c&o ocrool c(nJD(TU(n)^0D(3 - Q(nJD(nj(T\)(3 c&o QCTool eojf)O(^06)cru(Bej<poro -
olo§0Q)laj(3 - gnJC(§D(MJ)Dnj) (or^iCSDna^aT)^ oJom caojejcoflo&j (.ojcuom
SDcSdBOQloC/) ilJD(D(05. JlJDmcoS I nJOfl) CQGLISJOdIo&J (.oJCUDCD 0D(3t9OQlo(/)
^DmajDOGmeaTleu^o. <fe^o6njro) oJlnJGTDm ojijojoj^o aD(3s1m^o
<&DfOGrr)o ^D(n(D8 iii (©(aJDfUJj^ducS - c(.s(iu(3 <&>o Qfrual c(nJD(T\)a\)(3 -ctnJDnDcn)(3
<feo oa\)Ql caOO(^6)6)croGQj<P(ro - ologcttTleJcS - grJCiSDcMKDnj) (Qi(§)0a)1f?>^cm2

(feDfDJcBftiaaDOB) ^D{D(08. QCSD^CTT) tfe^eflcSD^o QflJ)Dyn&JDg1(feg^0S
tfe^'oQj^aDGm nJDajcflODS slgjCQiloej CGtoroc^ c&^rajda)^ cnDfols^cm i^n-icuDcn
gCOSrJDBfn nJ0len«Jn<&gDOQ)l (&GTD(fi6)D(fiO^(m®, nn(/30QJnJ§6mo s1gjCQ)1ro8, fflSTOTO)
glcD 63(0^ ejD(§(ft.(oaDCQ) rulej eje^ffio<0jOcaTOT{a)jo (Gtdm^ccsDDSjaDoo) csatoossiBg^QS
<scT\)aj(n6W3g^G)s (GTseDOJCu^aosm <flb(8rai<&(3 cmfols^oD (.oJCDDm g(o8aJDBm
ojfolQnfljTlcfisaS, oilejcofloej o^QdBo^o^lej^&g^o cT\)o(§f06rD-nj1nJGrD(D
(TO'Dcft)fdJ60Y3g^6)S (0ianJ(OJDfJ'(U)(mCQ)^QD6m dBscSf^dBaa^o OJJDnJDfDltflbg^o CmfOls^CTD
^nJCDDO) (0)S(jy6Glf3C/3.

^15 ojocr)(OT3)1(o3 CDlcrn fosnl slgjcflDglaj^o QGrormoS (fe^rafl ajD(§cfib(oaD06n)(rn acn
(|Tjl£jo(x^1, (GtaflsflcnDoS ^nJCBoa nJlnJ^eJldBbfOGn) njalrUDsndftiglej^QsaD^o sfj
njalnJDslt&gleJ^oscBJ^o e^al QGratocoS <&^ran<BQ dBslylcoa
OtfeDsnejojaDa^ rrxxScfiODcS gjiilfosDCB) cnsnJsldBsaS oodajOcfiODggsmo. <feD(8ranca>
tr>jnj(3«m5)m6GT3(^ -mgnrega' rurauflJilcBflajS gc^Onjs^flJYirncxDjo dBs^oeroTO)
©jLiBJoJlGJ^gg CBLoroeoiBgjos gnJCCsaDWcsTOTlejjoscxDjo o(0)o«nejog1cejg26)S
orasoQjo qj6)(0 njalfiDon<06)Oo, (GracjD^Gc&oens dft)(3rait&(3t66)
(OTdfn^caDDSjaDOD (Sta®® <&^riafl(§aj(T)^<&a3 a^cojm mroSdBijnnnflrncnjgg
(T)C!»6GY3C/3 (O^njlcfisaldBOSTDo. (rTlanJtul oDD (30C3 6)(^nJDfUJJ^(T\)(3
GD(3c/)oo(T)en\)fai(T)^tfi!jg^os (rxQfvDnJlG) a^njIdajfOGmrorrolej^os gcoSfUDBor)
(TU£iej6GY3c^cfiG (T\j0lrja^gg (GtaslmiDDm («(©(0)1orys^fljTm^dajCQ)^o
njlgooJs^rJInY c(/3ra0^gg (.fiJfu<3c3Ta)cn63T3c^ (Ds«jra)oa3 <fls(3raidBt>(3d0€a
m)'D<&0j6)0D0^<fio^c&CQ)^o ajlo3DQJnJ§GTDo slgjcsDlcoS mlcxotcToflfO) aj1nJGn)1
(mj]Dnjl^oco3 0a)j(TU£i0^os ^soriJsoS GylfiiDcfiol gdaaJODeaBa^dao O04jQry§
ailej da)O6rT3«5Y0)Dn5 dBscSrajc&oa (T\)rLnDQ)'l(S^(fiODo. . '*<'■>

i?{ Ufru, ii
\>\ /\  ̂ 'a




