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ABSTRACT

The marketable surplus of apricultural prodncts prown over
different places in the state is not only negligible but also suffers from
variation from districl 1o district, Again some districts of the state are to
depend  heavily on supply {roin other state and on inter-district
movement of the commodities, Under such situations spatial variation in
prices of such commodities 15 an obvigus conseguence. Maoreover in
certain seasons, more parlicularly in lestive seasons, the demand of
certain cominodities grows up which in turn plays a crucial role in
increasing the price causing seasenal variation in prices nof such
commodiiies in different places,

The Present Study was undertaken with a view o studving the
srasonal and spatial varation of prnices of imporlant agricultural
commodities in Assam viz. rice (bath common and fing), mustard, potato,
onion, lenti, green gram, black gram and sugar. The study is crlirely
based on secondary data on wholesale monthly price from 1980-1999
(twenty years) lor the ten districts of Assam and Assam as a whole (which
is the average of the ten districts). The yearly production of the crop in
dilferent districts and the data for cost of cultivalion of some crops were
also collected from different government apencies,

The present study has becn carried out with the objectives.

1.- to construct the monthly price index of each commodity far
each district and  the state as a whole,

2.- to sbudy the trend in prices of each commodity for cach
district and for the state as a whole and to examine the rclation hetween
the cost of production and the price of different cormnmodities,

3.- to tesl the spatial vanation of prices using analysis of
covanance technigue with yearly production as the covariate,

d.- to test the seasonal vanatlion of prices by analysis  of
variance technique and

5.- to study the consistency of price vanation of different
commodities over time and space by calculating stabiiity index.

Analyzing the monthly average prices during the period of
study, the distribution of different commoditics according to different
levels of price rise and price variation during a vear in different districtg
of Assam rcveals that except for polato the price risc for all other
commeaodities remained within 50 per cent during a year considering
January as the basc month. As regard the vanation, it was found {hat
except potato, mustard and onion the prices of all olther commeoditics
remained more or less uniform during the year in different districts. Also



it was found that sugar and onion were the only commuodities, which
sufliered least and most respechively from price vanation i the state over
the years during 1930-199% taking 1980 as base year. Further, it was
evident from the result thal price variation was sharper during
1990-1249 in differend districts and Assam as 2 whole jor different
commodities under consideration,

The iunctional form of the trend of prices for all the
commodities included in the study was found to be cxponential and the
extent of vanation of obscrved prices from irend prices over Lhe years
varied from district to district.

The analysis of seasonal mdices of price of different
cummeodities under constderation during the pericd 1980-1999, showed
that for majonty of cornmeditics such as rice {commaon), mustard, potato,
onien, lentil and black gram, sowing scason was the season of price rise.
However, lesting the wanation between seasonal indices of price of
different commoditics in differcint districts no significant difference was
found in prices belween the seasons of the year foc dee (commeon) angd
rice {ine). Similar situation was observed for green gram, black gram and
supar also. For potato, onion, rnustard and lentil a significant price
varidation was noticed between the seasons.

An almost perfect carcelation between the price and the cost of
cullivation in both types of rice and mustard was obscrved.

The analysis on the eficet of the total production of a
comrnodity in the district in its price revealed oo signilicant effect except
in the case of rice. Eliminating the effcct of the production of the district
in the price, variation in prices of both types of rice was found to exist
between the districts of the state. The stability indices of pece on
different coinmodilies show that it were the three types of pulses — lentil,
green gram and DbDlack gram along with onion that suffered from
instability in prices over the years in dillerent districts. Sunilar was the
sttuation for potato, enion and mustard over the months of a year in
maority of the distoicts.
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INTRODUCTION



CHAPTER - |
INTRODUCTION

1.1 INTRODUCTION OF FTIIE STUDY

Agriculture is the main backbone of the lnd[anl Economy. Il contributes
nearly 25 per cent of Gross Domestic Product (GIIP) and about 70 per cemt of the
population 1s dependent on agriculture for their livelihood. According o advance
cstimates released by the Ministry of Statistics and Programme Implementation, the
gronvih under agriculture and altied sectors are estimated wt 5.70 per cent during 2001-02
from a lower level of — 0.20 per cent in preceding veur. During that year estimated iood
grains  production was 21132 million tones against 19592 million lonnes in
2000-01(India2003). Per capita per day net avatlability of toodgrains went up 1o 429
erams in 2002-2003, against 395 grams during early tiflies {Frontiine, 12" Marc,
2004.). The increase in food grains production during 2000 (12 was dominated by rice,
which was 9161 million tonnes compared (0 8487 million tonnes in the year
2000-01(India 2003). It is undoubtedly true that in Indian coonomy agriculture plaved a

vital role. This sector gives raw materials to nen-agrnicultural sectors also.

Fluctuation in agricultural production and rapid growih rate of population
adversely effected supply and demand of agnicultural commeoedities reflecting impacts on
hoth producers and consumers. Through the prices consumer desires to meel their
demand and producer expects commensurating reward {or their effort. Therefore, the
studies on prices of agricultural commoditics are very important for taking policy

decision for the benefit of both producer and consumer.

The major problem of the agricultural product is that ils demand is not
confined to the place where it is produced. It may be demanded in a place, which may be
several hundred miles away from the area where it is produced. Anather probiem is the
non-availability of specialized marketing system developed for seasonal crops, Apgain,
EXPETSIVE and SAIBNSIVE tare 1% w be 1aken for morage and transporianion of penshable

commodities [ike fruits. 1t is obvious that fruits cannot be siored for a long perind and it



has o reach the copsumer without being affected in its quality. A5, Srivastava and )P,
I3hatti (1976} in their study concluded thag there is 2 substantial wartation in the prices
and supply during fruit season. Examination of demand function revesled that price had
negative and statistically significant impact on the quantity demand of wholesale / retail

sale,

Without a proper marketing arrangement the process of production of
agriculwaral or industrial production cannot atiain dynamism. Particularly dynamism in
marketing of agricultural produce is very imporiant as these are not long time storable
and in fact some of these are easily perishable. Peor farmers are compelled to sell their
produces in distress panicularly in lestive scasons even withoul considering the
reasonability of prices. Rich farmers are also compelled 1o sell 2 part of thelr produce due
o lack of proper storage facility particularly in the harvesting seasom even (hongh the
prices of the produce are mostly afTected by the surplus supply to the markets, Therelore,
it can be assuimed that the extent of price Nucteation of agricelwral commodities in
Assan is controlled by the seasenality and erratic supply of produce to the markets. Tack
of proper marketing system also contributes 1o a large extent, the instability and erratic
movemcnt of prices in the state, cspecially n rainy scason when the transport and

communication is preatly affected by the flond and raimwater.

The persistent tendency of agricultural prices to fall was a disturbing leature
of the [ndian economy in the first five-year plan and therefore stabilizatien of agricultural
prices caught the attention of the policy makers during the second five-vear plan. The
magnitude of the price fluctuation varied from stale to state due w diverse geographical
and topographical situation of differcnt states of the country (Agricultural Price
Variations and Price Support Policies, 1956} On this issuc Shukia and Misra (1979)
threw light in their study on Agricultural Price Behavior in Utlar Pradesh and stated that
in the first plan period the price trend was falling for all the crops and the fall was
significantly ar 8.60 per cent and 4.10 per cent respectively for rice and maize among
cercals, 7 per cent for arahar, 14.50 per cent for castor and $.60 per cent for groundnut,
Hence, Lo arrest the price falling of agricultural commodities soveral state governments

had to adopt certain ad-hoc price support policics.



With the advent of modern technological innavation in Indian agriculture and
with the adoption of high yielding varietics, furm production has reached a new
dimension. Moreover it s seen that aprcubture bas becoime more commerciahized than
what it was before. Hence, necessity of rmising or slabilizing the farm income by adopting
meticulous agreultural price policy has become imperative for this vital sector of the
cConemy.

For the analysis of price behavior, in order to device the appropriate ways
and means for reducing the price fluctuations, there is a need o have a thorough
understanding of pnices over time The inter-relations hetween the prices and arrivals of
farm products i3 required tor asscssing the extent of price fluctuations over (ime. To
formulate appropriate policics for reducing tnstability in the prices there is a greater need
te huve empiricsl evidences on the ssue. To the farmers, W decide the optivum vime for

disposing their produces (o their best advanlage study of such price behaviour is cssential.

1.2 WOTE ON THE SAMILE. AREA
1.2.1 Physiography:
Aszam is the eastern most state of the Indian union, which is

located between 24°8 and 2756 Norh latitude and 89 * 82 ' East and 96 ® East

Longitude with a total area of 78438 sqguare kilometer,

Assam by virue of its sitwation in the Eastern Himalayan region, enjoys a hot
and humid climate with average relative humidity of 85- 90 per cent. The maximum
temperature ranges from 33% to 37% and minimum temperature is from 10% to 12%,
The average cainfall i the state varies from 1800mm w3500 mm, concentrated in four
months from June te September. The state has a chronic {tfood problem with  occasional

diought.

Depending on climate and geographical situation the slate has been divided

into six agricultural zenes covering different district of the state, viz.

1.MNorth Bank Plains : Lakhimpur, Dhemaji , Sonitpur and Darrang districts.



2 Upper Brahmapuira Valley : Dibrugarh [ Tinsukia Sivasagor Jorhat and

(folaghat districts.

3, Cenwal Brahnapotta Yalley © MNagaon and Morigaon distncts,

4. [ower Brahmaputra Valley: Dhubri |, Gualpara , Bongaigaon, Kokrajhar,
Kamrup, Nalbari and Barpeta district.

5. Barak Yalley: Cacker, and Hallakandi districts and

6. Hills Zone : Karbt Anglong and North Cacher Hills districts.

1.2.2 Demography:

As per 2001 census the population of the siate is 2.60 crares of which 1,37
crores are rnale and 1.28 crores are female. The per sguare kilometer density of

ropulation is 340 nevson and the literacy rate of the wtate is 64 28 per cent.

1.2.3 Agricalture:

Assdm 15 an agricullural state. The economy of the stale is mainly
dependent on agriculture since about 70 per cent working force is directly invalved in this
sector. The principal foad crop of the state s rice ocoupying 67.24 per cent of tolal
cropped area. The cash crops of the state are jute, tea, ailsceds, potatg, sugarcane etc..
(range, banana, pineapple etc. are the main horticuttural crops of the state. The state has
an cstimated gross cropped area of 39.44 lakh thousand heelares of which net arca sown

is 27.01 lakh hectares {India-2003)

As per record of the irngation Department, irrigation poteniial created in (he
state up to 2000-2001 was about 8.98 lakh hectares of which the departiment had covered

an arca of 5.04 lakh hectares (Economic Survey of Assam, 2002 3)

Uses of ferttlizers boost up the production of agnicullural commodities to
meet the growing need of the state. During 2000-0 total chemicat fertGlizer uscd in the

statc was 140.62 thousand tonnes. (Slatstical Handbook ot Agsam, 2002.3
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In spitec of having abundant rainwater, optimum sunshine hour, favourable
temperature and ample manpowert, the productivity of crops in the state (s guite low in
comparizon to the rest of the country. Modern grees revolution lechnology enormously
improved the productivity to a remarkable extent. But it failed to find significant adoption
in the siate of Assam and in NI states of India. This is mainly due to dependence on

TEETE.

1.2.4 Economy:

Ay discussed in the previous section, Assam’s gconomy is mainly
agriculture based as more than 70 per cem of its @aming cormaes fvom agriceltores and i3
allied sectors ke fishery, forestry ete., In addition to that Assam i< rich in mineral wealth

like oall coal, imestone and natural gas,

‘Tea is the major industry of the state, which contributes about 15.6 per cent
of world's tea production and 5% per cent of the country™s tea outpul. Assam is the first
state of the country where in 1889 the first il refinery was established at Digboi.
Presently there are four oil refineries i the state. Bestdes, there is a public sector
terdibizer factory at Namrup. Other imponiant agricuiiore based indusirtes of the siate are
jute, silk and paper. Handloom, sericulture, canc and bamboo are the main cottage
tnddustrics of the state. Assam is the largest producer in the world of the golden coloured
“Muga” wilk. However, considering the available mameal roww maicnials and mineral
resoltrces like oll, gas, coal etc. the state s yot o reach the desired momenium of

inctustrial development and consequently the speed of economic improvement,

1.3 PROFILE OF DIFFERENT CROFS UNDER STUDY

The crop wise stats in India as well as the state of Assam is beiefly discussed
below.
[.3.1 Rice:

In the global rice production Asia is the major rice-producing continent

because of its hot and humid climate. World rice production was 397354 thousand tonnes



in 2000-00 which came down to 396588 thousand tonncs in 2000-02. The Asian
countries contribute 92 per cent of this production and consume about 90 per cent of
world's rice. India took second position in rice production with 214 per cent of world
produce in 2000-01{50urce- LISTIA Foreipn Agricultural Services (FAS) Avgust 2002).
Assam s alse occupying a very sigmificant position in the agricoltural production.
Among other crops, rice is the imast dominant field crop. which is covering about 80 per
cent of gross cropped arca. This is because; the agro climatic condition of the state is
{avourahle for rice. During 2000-20010 in Assam 2640 thousand hectare of arca was
covered under rice and 3994 thousand tunnes (4.70 per cent of India’s production} ol rice
was produced with an average yield of 13,68 quintuls per hectare. The corresponding all
India level data for the crop in the year was 44360 thousand hectares and 84870 thousand
tonnes and 193 quintals per hectare respectively {Agriculoural Sratisties at a Glanee-

2002},

During the early plan period afier independence, the state was marginally
surplus in rice production but turned to 2 deficit one during the intermediate period of
sixtics to eightics. In thus period, the state had to depend on the inflow of rice from other
states. This sivation gave Tise to highly inconsistent price fluctuation of rice during this
period. However, the situation had been reversed to a great extent with the adoption of
madern improved technology and bringing in more arcas under the crop. Al present the
stale 15 almost self-sulficient and has been able 1o impose restrain on the price (luctuation

i+l the crop.

1.3.2 Rapc and Mustard:

Among the vilseeds producing countries in the world India is occupying a
very remarkable position becanse of its vast and diverse agro-climatic condition, [t
contributes about 6 per cent to the Gross Domestic Product {GDP) and it accounted
11.80 per cent of total value of agricultural commedities produced during 1994-95. Crver
one million farm (amilies are directly invelved in the oilseed cultivation in our country.
175 per cent of gross cropped area is under rape and mustard, 70 pey cont of production

are concentrated in six states. These are Utier Pradesh, Rajasthan, Madhya Pradesh,



Harvana and Punjab. In India during 2000-2001, arca covered under the crop was 4407
thousand hectarcs, which produced 4210 thousand wnnes with productivity rate of 9.41
guintals per hectare, To grow more oilsesds Governmem of India introduced a scheme
under “Arca Approach™ which resulted enormous increase in gross cropped arca. During
mid eightics the Government of India again adopted the “Technolopy Mission of
Oilseads” in order fo make self-sufficiency in ol seeds production {Directorse of

Economics and Statistics, MOA, GOI, New Delhi, 1994),

In Assam, out of the total milseeds arca, about 92 per cent is covered by rape
and mustard It 1$ mostly grown tn the Brahmaputre valley and in the bank of other
tribttarics. The soil of the river valley s very conducive particularly for rape and
mustard. During 2000-2001, the wal arca covered was 274 thousand  heclares and
production was 141 thousand wnnes. The production of the crop in Assam was 3.33 per
cent of India's total production during the period. The most significant developmient in
the ofl seed markeung i our country as well as 0 Assam is the establishment of National
Agricwiurat Co-operative Marketing Federation and National Diary development Board

which are designed as a nodal agency for underaking price support programme.

1.3.3 Potato

Potato is one of the major starch tuber vegetable erops of the world. It 1s a
wholesome food and consumed by all class of people. Apart from starch, 1Uis 2 very 1ich
source of body building substances with vitamen, mineral and protein. It is ang of the
most imporiant commercial vegetable crops in India. Therelore, in some states it is
called as “king of vepetables™. Potato is extensively cultivated cash crop. In India during
2000-2001 total area covered was 1210 thousand hectares and the wotal production was
22140 thousand tonnes. The per hectare yield ratc was 182.80 guintals. During that
period in Assam only 81 thousand hecture of land was cultivated wnder the erop, which
was Just 6.70 per cent  of all India potato area  and produced 677 thousand tonnes. The
per hectare yield was 82.50 quintals which was quite low in comparison to all India yvield
rate. Considering the production and population of the siate il we calculate per month per

head availability of potato this will stand approximately at 2.12 kilograms only. ‘Thus the



state has to depend more on other potato producing statey of the coudtry. Though patate
shares a very small area for its production of the tolal cultivated area of the country
compared to rice, wheat, pulses and oilsceds yel the impomance of potato as a food crop
t5 high in view of its versatility in preduction, consumption and marketing processcs

throughoul the country.,

1.3.4 Onion:

Onion is one of the most important vegetables in the consumption basket of
peaple across the length and breadth of the country. India produces onion not only for
domestic consumption bul also 1o export a sizahle amount to the international market,
India s second Jargest producer of onion in the world. In spite ol that the scasonal
scarcity of onlon has been a chronic problem of the country. The uneven supply and
disturhances doc o natueal phonomenon lead to velatile bebavior of prices of onion.
india’s 80 per cent of onion production is contributed by Maharastra, Karnataka and
Gujrat. Dug w its high dermand during last two decades. s production bas teen doubled
inereasing the area af cultivation. In the year 2000-2001 the arca covered under the crop
was 430 thousand hectares and production was 4720 rhousand tonnes. In Assam during
this vear seven thousand heclare of arca was cultivated and the production was 17
thousand tonnes, As per 2001 census, there were 49,15 lakh households in the state wilh
the household size ol 5.4, if a family consumes one kg ol onien per week this produce

can be considered enough to mect the minimum demand of 39 months of the state,

1.3.5 Pulse:

Pulses are one of the most imporiant groups of crops in Lladia as thesce are the
main source of protein Tor predominantly vegetarian people of the coumtry. Sinee time
immemerial, a large number ol pulses have been cultivated ip our country for its many
advantages, for example, they fit suilably in crop rotation, are drought resistant, restore
soil fertility, check soil erosion and are the main sourees of protein in addition to ¢il to a
timited extent. In the pulse production India occupied first position during 1995-97 by

producing 26.0 per cent of world preduce. 1o terms ol area 36.6 per cent of world pulse



ared was covered in our country during the vear (FAQOQ-1997). During 2000-2001 in Indsa,
20030 thousand heetares of land was covered under pulse of which 127 thousand hectares
were tn Assam, [n regard o production it was reported that 10674 thousand tonnes were
produced by the country as a whole and Assam produccd anly (0,58 per cent of India’s
pulse production during the year. Madhya Pradesh. Maharastra, Utter Pradesh, Andhra
Pradesh and Rajasthan are the main pulse producing states of our country. The other
states produce to the tune of their own consumption and some states produce less than
their needs per annum. So far Assam is concerned, per head per month avanlability of
pulse is approximately 194 grams from s own produgtion and as such it has to depend
on the ansportation of pulses from other states which hecomes a concerning factor in

determining the markel price of pulses in the state.

1.3.6 Sugarcane:

There are two major sugar-viclding crops in the world, sugarcane and sugar
beel. It 15 an imporaat cash crop in agricufture, This crop is essentially a crop of the
tropics and sub-tropics of the world butween 30Y Nomh and South of the equator
(Foucounier,R.-1993}. It is grown in the belt, which is very near to river. Farlier
sugarcant was-used only for the preparation of gur and chewing purposes. Al present a
major portion of world sugar and gur is abstracted from sugarcane. Depending on
sugarcane production sugar mills are alsa grown np in the couniry. As per repor! of the
Food and Agricultural Organisation-1947, India occupied second position in sugarcane
production in the werld with 22.60 per cent world production and covered 20 per ceat of
windd’s sugarcanc area. During 2000-2001, wtal arca under sugarcane in our country
was 4300 thousand hectares and preduction was 299210 thousand tonnes and in Assam it
was 27 thousand hectare and 988 thousand onnes respectively. The total number of sugar
factories al present has exceeded 500 against 138 m 1950-31 in our country. In 1998 the
Govt. of India has taken major decision o delicence sugar factories to promote increase
tn area and production to reduce fluctuation in sugar prices. In Assam so far only 3
factories exist which are found to be sufficient to utilize the production of sugarcane of

the state. Obvigusly 1o meet the demand of sugar in the slate, it has to depend on the
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supply (rom other states, which cannot be uniform throughowt the vear. Thus, vartation in

price of sugar is an unavoidable consequence.

1.4 GOVERNMENT POLAICY DN PRICE MANAGEMENT

The Government has 1aken a numbec of measures 1o arrest the price tise of
essential commndities withiin o reasonable Hmin The Cabinetl committes an peices and
Special Action Comuitiee of Secretaries on Monitering Prices are funetianing under \he
Chatcomanship of Finanee Mintster and Cabinet Seceetary, respectively. Again, under the
Chairmanship of Secretary, Ministry of Civil Supplies an Inter Ministerial Committes
has beent setup. These commitrees monilor the prices of essential commodities as well as
availabitity of these in the opea markets. For the purpese, 2 conteol room has bean set ap

in the Ministey, Government of India and sinvifarly o the state and anion territories also.

The Mimstey of Uhvi) Supplies, Consumer Af¥zirs and Public Qisteibution has
been momitoring the prices of 12 essential commodities on weekly basis and 10 cssential
commodities on daily basis. Flogrders, black marketers and ather social activists
indulying in unfair trade practices are being booked and action (s heing taken against
them wnder Essential Comimodities Act 1955 and Prevention of Black Marketing angd
Maintenance of Essemial Commaodities Act 1980 and other similar Legislative measures

which resulted in the stabilization of prices of essential commoditics,

L5 IMPORTANCE OF THE STUDY

Agricniture oecupies most dominant position in the cconomy of Assam .t
contributes half of the state domestic products and engape more than 70 per cem of the
slale working force. But there exist wide variation in cultivable land arca, changes of arca
under different crops, availability of werigation faciliy, application of agricuftura) mputs
ete. between different districis of the state. Variation of such factors of production alse
feads 10 the changes in yield of differcnt ccops between different disteicts, which in turn
influence the supply and demand of the commodities in the markets of different distoct.
in addition to that, the geographical location being different, natural factors fike rainfall,

flond, drought ete. behave differently in different districts. The marketable surplus of



agricultural products grown over different places in the state s nol only negligible but
also suffer from variation from district to district. Further, some districts of the state are
10 depend neavily on supply from othor stae and also on mer-distriol movement of the
commaodities. All these faciors play a crucial refe in fixing the prices of the conunoditics

in ditferent places and cause spattal variation in the prices within the state.

Due to different geographical sttuations the importance of craps are also
differcnt. In platn areas of Assam more or less rice is grown in all the districts. Similarly
in hilly areas mustard, sugarcane, ginger ele. play a vilal role in the econosmic activitics of
the people. Therelore, it is presumcd that the price of such commaodities goes up in the

deficit arcas in cemparison to surplus arcas.

Ipifferent festivals ol the state™s people and seasons also intluence the price of
cemmedities. In the festive seasons demand for commaodities goes up and as a result price
alse increases. Similarly. scasonal variations in supply and demand also influence the
prices of commaodities. During the sowing period. the prices of agricultural commoditics
rise due 1¢ shortage of supply. On the other hand in the harvesting time prices of such
cammodities fall due to sullictent availability, Therefore, to study the behavior of
seasonal prices of the commaodities for planning the future needs and to prepare plan for

import and export ete. witl be of immense value,

logrcasing trend of population alse has a direct linkage with the total
availability, supply and demand and prices of the consumable commodities w a
considerable extent. During 1981 the population of Assam was 1.80 crores which grew
up 10 2,66 crores in 200 and the rises was 47 per cent over the population of 1981, On
the other hand, gross cropped area scems to be almost siatic (14 per cent increase in 200
over 1981). Hence, the incquilibrium between production and merease in population is
sure Lo result in price changes from time W time. As such, an analytical study on the
behaviour of prices of agricultural commodities in the stale would be of immense help for
the palicy makers and management community in gcnérﬂl and producers, distributors and

consumers in particular.

Transporiation to the stale is a costly affair due 1o its geographical situation.

Within the state also infrastructure on road transportation is neither up to the mark nor
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uniform among the districts. This is particularly more wue for the hill districts, In addition
10 thay, the swte experiences heavy rainfall during the rainy season for which road
blockade due to landslide is a common phenomenon in some of the areas. Flood is the
most dominant influencing factor in economic and development activities of the state.
Transport network Yas to sufier a ot dunng fiood, causing many disturbances to supply
of essential commaodites, The problem becomes worse for the perishable commoditices
when it cannot reach the proper destination within the desired time period. Further, the
cold storage facilities for preserving the essential vommaodities for the ready availability
during the needy period are also not sufticient,
Considering these importances, the present stedy has been carried out with

the follawing ohjectives.

.6, OBJECTIVES
t. - To construct the monthly price index of each commodity for each district

and  rthe state as a whole,

2. - to study the trend in prices of cach commodity for cach district and for
the state as a whole and to examine the relation between the cost of production and the
price of different comimodities,

3. — o test the spatial variatton of prices using analvsts of co-variance
techuique with yearly produciion as the covanate,

4. — 1o test the seasonal variation of prices by analysis of Vartance ol
technique and

5. — to study the consistency of price variation of dilferent commaodities over

time and space by caleuldung stabality index.
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REVIEW OF LITERATURE

In both agricultural and industrial production marketing arrangement is
highly essential  for stabilization of prices of commodities, For this purpose, dynamism
in marketing systent is highly appreciable particularly for agricultursl product since these
are not long time storable and some are easily perishable. Due to these reasons the prices

*nf commodities vanes from onc place to another. Therelre  to explore the reason of
such vanations  tesearchers made studics in this direction. Some of the relevant
investigations made in the feld by different research workers in the country and sbroad

are reviewed below,

¥yus and Parikh (1961} explored the broad trend and flucluations in
wholesale prices of four principal lood prains viz, rice, wheat, jawar and bajn. The

analvsis was done on the basis of monthly wholesale price index wking base year 1930

[n the study they found that there is a close relationship between the price of
rice and the general index of prices. It was also observed that hetween prices of wheal
and prices of {wo minor cereals jawar and bayn it has close relationship. They lound
significant change in the panern or magnitude of seasonal deviation during the year under

the revicw,

(’handra (1962) examined the comparative [luciuation in the index numbers

of wholesale prices particularly foodgrains for twelve years from 1950 to 1961, e

observed that food anicles have been most unstable in poices. During the peried he {ound

preater price instability in two years 1. 1900-601. Coefficient of variation of monthly

wholesale price index numbers (§952-53 =100} have been worked out for whele the

| years and for all the groups of food arlicles.[or fuel, power light and lubricants index has
heen found mest stable as these are stamutorily fixed. Apain it was revealed in the study

that the prices of food arlicles are mostly affected by weather and seasonal factors. The

average coeflicient of variation of the monthly wholesale price index during the period

was 4.02 in case of cereals, 7.48 for pulses and 1.96 for gram,
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Shastri (1961) in his study Teporicd that ndian farmers have cxperienced
wide fluctuations in the price of major crops from year o year and from season to season.
These fluctuations have caused greater hardship both to producers and consumers.
{reater {luctuations have also been  observed in the price of tie same commeodity at the
same time  different markers in India. Some of these variations can he justified by the
cosls of transporiation from wvece plage to another aond other may be due lo qualiy

differences. Even with these qualilications, the price disparities have been  unreasonable.

Krishna {1968} explore the pricing elficiency in the Indian wheal market
where he highlighted the degree of uncerlainty faced by private traders due (o the
Nuctuating patterns {both within the season and over the years) of demand for and supply
of wheat. The author’s sugpestion was to minimize price fluctuations through forward

price supports and buller stocks operatons,

Paris & Price (1976} analyred the seasonal price variation of dilferent erops
in Philippines. They found that the pitee Nuctuanon of vegelables was of widest deprec
compared to cereals, root crops, lepume doc to its high perishability and seasonal nature
of production The wend analysis showed that lw prices af all the commodities from
1956-70 moved upward duc to the influence of natural calamitics and politcal events

that took place within the period.

Srivastava and Bhati (1976} in their study on price mechanism of stone
fruits in Simla market stated that because of perishable nature of stone Iuits, small
quantities of produce and immediate need for cash by the growers are the responsible
factors for hurried sales. There is substantial variation in the price and supply during the
fruit season. Examination of demand funcnon  revealed thatl price has negative and
statistically signifrcanl impact on the quantity demand of wholesale / retailers. Price
elasticity of demand shows that one per cent increase in the average prices will result in
19.80, 12.15 and 7.42 per cent fall in the daily average demand for apricol, peaches and

Fhons, respectively.

Mandavawalla (1979} studied scasonal vanations in prices of foodgrains
with special reference 1o wheat and rice. He observed that prices of agricultural
commodities varied hecause of three reasons {a) temporal {b) scasonal and (¢} sectoral

varialions. Bestdes, seasonal variation in the prces of agnculieral commodities are
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normal due 1o the fact that while demand 18 spreagd over the entine year, the production 1
conc¢entrated in 2/3 months. On analyzing the price movemem from 1970-71 to 1977-7§
he showed that the differcnce between highest and lowest levels of normal seasonally
adjusted price index number was 9.6 per cent for rice and 7.7 per cent for all foodgrains,
while cost of storage was around 5 o 6 per cenl, The technological changes narrowed
down the amplitude of annual fluctuations in foodgrains production, They found three
factors contributed to this rend (1) development of irrigation (1) increasce of summer rice.

ane {1 green revalution or wheat and rice.

Shukla and Misra (1979) examined the price behaviour in Uttar Pradesh
since 19530-31 10 1973-74. The pice behaviour m LL.P. was not uniform throughout the
plan period, 11 respect of dircction and speed. In apriculiure the supply ¢onditions have
certain peculiarities i.e. (1) it is not easy 1o increase or withhold the supply at a short
notice as there 1z a gap between decision laken and actual supnly. This afiects apnoultaral
price move maore viclently than non-ageicultural prices and (2) The expected price

behaviour than the prevaihng vne’s determines farm output as well as adjustment.

They found price trend dening first plan period decreasing for all crops but
stgnificant for rice and maize (8.6 and 4.1 per cent) among cereals, 7 per cent for arahar,
14.5 and 8.6 per cent for castor sceds and groundnut. respectively. They found the prics
trend decreasing apain in sccond plan for crops [ike wheat, barley and jowar among
cercals and mustard, sugarcane and potate among non- food crops. There was a ralsing

trend after this period and the price rose more than 12 per cent per annum in the period.

They alse found that different commoedities had difterent price fluctuations
and production could not respond equally, The price-ouiput relationship showed that
production of wheat; rice and production of jower, barley and gram were ncpatively

related. The area-prige celationship was found positive.

Homma et al. (1980} made an analysis of seasonality ol agricultural
producer prices of 16 agricultural products in three Brazilian staies viz. Acrc, Amazons
gnd Para. The study indicated that staple food crops were the most sensitive in price
variation due to the imbalance of supply and demand and the quality of the harvest. Acre
and Para siale showed a more typical hebaviour than Amazoo state, where beans, meare

and rice can be imported to overcome food shortage. A reguiar price variation for meat
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was observed, despite the high reliance on cattle impors. It was suggested that the
government should improve long-term social welfare through appropriaie price control

mechanism.

Chatha and Kauf (1982) in their paper on a study into the price behaviour
and markecting margins of potato in Pumjab adopted the barmonic anatysis of the potato
prices for Jullunder, Ludhiana and Pathankot markets of Punjab where they found a
definite cycle of 3 year-period for price of potate. A divergent pattern in the behawviour of
potato prices was observed which kept the prices away from stable equilibrivm. The
mstability 1n prices and hence in income of growers needed an immediate check. The
study had further shown that a wide pap existed between the price received by the

producers and the price paid by the consurners.

Kumar et al. {1984) in their study analyzed the behaviour of average retail
price of vegetables In different localities / colonies of Delhi at a given point of time with
respect 0 wholesale price. They came to the conclusion from their study that the
behaviour of the average retail prices of tomato was not different in east Patel Nagar and
Ajmer gate Mandies during Janvary to Mareh 1977, Similarly the pnee behaviour of
tomato was nearly the same in the month of February and March in Last Patel Nagar
Mandi. The concentration ratios were very small and were ncar to zero showing ihe

melastic nature of the retail price of tomato in both the colonies.

Puhazhendhi and Ramasamy (1984) in their paper intended to figure out
cyclical changes in the production and price scries of potato. Specifically an attemnpl was
made o measure the length of production and price cycles of the commodity in question.
From their analysis it was revealed that regular cycles of a given length have not
appeared both in production and prices. The harmonic analysis revealed that the cycles aof
four years in production and six yeais in prices were not discernible. The production and
price cycles did not persist in unifonn manner. Even though regular cycles of uneven

length existed the comelogram analysis showed hat the series vanished in the later years.

Brorsen et al. (1985) in their study on “Marketing Margins and Price
Uncertainty: The case of U.5. wheat market,” determine the impact of price uncerlainty
on domestic 1.5, wheat market marpins. A theoretical model of price detcrmination in a

marketing channel was developed, allnwing for risk aversion. If marketing f[irms are
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decreasingly absolule risk averse, then it was shown that an jncrzase in price should
result in higher expected marketing margins. The empirical evidence from the whea-
marketing channcl was found to support the theoretical model. Increased in price
variability significautly increases wheal marketing margins [or both the farm -mill

marpin and retail margin,

Hosamani et al. {1985) studied the structure and movement of market
arrivals and price behaviour of conon in Belgaum district of Kamataka state taking two
important rmarkets i.c. Saundatti and Bailhongal. In their study 1t was found that the
pattern of market arrivals of coiton indicated a seasonal character in both the markeis.
During the peak period, arrivals tended 10 be very high panicularly in Bailhongal market.
Thiz sesulied in the wider variations in prices o both the markels especially in Bailhongal
market. There was a greater response of prices to ammivals in peak periods, The seasonzl
pattern of armivals indicated that the farmers had been compelled W sell their nooduce
immediately afler the harvest due to number of reasons - {inancial pressurcs, inadequacy
of ware housing facility to withhold stocks. Thus they incur nol only additional costs on

storage but also take the consequence of price Nluctuations etc.

Narayiana et al. (1985) examined the trends and {luctuations in poces and
output of cardamoin in India where they found that the eyclical flugtuation in prices of
cardamom arc o a very larpe extent due (o the very defimie condition of supply, and
Nuctuation n prices have implicit bearing on the conditions of supply through farmer’s

response.

Satyanarayana et al. (1987) made an atternpt to study the seasonal stability
in arrivals and price of turmeric both bulbs and Gngers. In their result it was revealed that
the seasonal movement of arrivals and prices of both fingers and bulbs reached the peak
stage during March to June and anained lowest [fom September 1o February, with price
TeSETIng an exacily veverse situetion. The prowih function revealed that the arrival of
fingers was independent ol time and the prices of bulbs were more affected by its arrivals

when compared to fingers.

Singh and Mehra (1988) in their study on seasonality pattern of market
arrival and prices of polaln in Punjub, astimated trend in the market amivals and prices
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using wireless methad To study the structure of armivals and prices of potato, time series
analysis were done, where they considered multiplicanive scheme because of exponcential

nature ol agricullural growth,

Apro Economic Reésearch Center (198%) examined the prices of store-
worthy vepetables ke omion and potato where prices were found more or tess siable in
different points of time as well as in different locations, whereas prices of other
vegetables were found identical in different localities but varying al different poins of
time. The vegetable growers, whe sell direetly to the consumers got  about 86 per cent of
consumers rupee and the consumers also pot vegetables at much cheaper rates than

through any other channels,

Barbhuya and Santra (1989) in their siudy proposed to examine the
observed inter-farm dilferences in price of raw jute received by producers and also they
atternpled o identify the possible factors (market or otherwise) contributing o the
observed variations in prices of raw jutc received by different classes of farmers. The
study clearly discerned significant variations in prices of raw jute reccived by different
classes of farmers i the district under study, Pan of the inter-farm dilferences in prices
could be attributed 1o the dilferences in the fime of sale. While large farmers realized
relatively higher prices through defayed disposal of their produce, comparatively early
sales of the smaller producers obviously prevented them to derive advantages of the
seasonal rise in prices. Further it was also noted that farmers who disposcd theit produce
at the secondary market, were found to have realized higher than those who enacted sales
at their doorsteps or at most at the market  within the village. In both the years under
investigation the inter-farm differences in price due to inter-farm differences in the imfhg
of sale were found Lo be highly significant. Variation in prices due to differences in place

of sale was also noted to be significant.

Agarwal and Sharma (1990) studied the price behaviour of pulse crops in
Rajasthan with the objective - (1) 10 estimate the inter - year price behaviour of pulse
crop in selected districts markets of Rajasthan, India and (2) to analyze the intra-year
behaviour of prices of pulse crops. The study was Limited (o five major pulse crops and

covered 9 districis and 6 markets in Rajasthan. The inter — and intra - year price variation
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in puise crops showed that during the last 15 years prices had increased at alarmning rates

for all the pulse crops.

Sidhu {1990} explored sume aspects of agricultural and pricing policies in
India and mentioned that agricultural price policy in India is an effecuve instrument of
market stabilizatien only if it 15 backed by well developed oud cilicient market
infrastructure, Since market prices in case of fibers and oifsceds were higher than suppon
price, the price policy did not influence the seasonal paitern of their prices. TPurther, price

policy of wheat and paddy predominantly increased the seasonal variability in prices.

Ahmed and DBhoumick (1991} investigated the behaviour of price,
productivity and acreage response of some important crops in Assam where they found
that acreage under principal crops 1n Assam was mainty mflucnced by the vield of the
erops. fag acreage wnd arca under imrigation. This was true lor wheat. rapeseed and
mustard, jule and potato. Productivity for all the five crops under study was below all
Indiz average, Besides, the farmmers in this region of the counlry were nat price
responsive. They soggested use of improved secds and post harvest technolopy 1n

cultivation of all crops.

Kumar (1990} 1n his study found that the role of farm harvest prices was
allecting the crop hectareape and subsequently the production of two foodprains 1.2 nice
and wheat. The empirical findings on the basis of analysis of time series data of the
district, through trend values and the Karl Pearson’s zero order product- moment
correlation co-cllicient. revealed that the prices expenenced rising trend both for wheat
and rice crops; while arca recorded a rising trend for wheat but no definite trend was
observed in case of rice. Production showed a continuous nsing trend during the period
1948-69 to 1977-78 for wheat, while only a slight increasing, trend in case of rice and that
the extent of increase in production during the entire peried of study was of the order of

274 per cent in case of wheat and only 35 per cent for rice.

Jayaraj {1992} examincd the spatial pricing efficiency in groundnut markcts
in Tarmiinadu. Price integration or transmission as shown by the resuit of the analysis was
efficient and instantaneogus between markets. The resuits of co-relation co-efficient of
residual of price series between markets were lower than those obtained hetween prices

of absolute price series, The tesidual price series are well co-related and thus the high
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values of co-relalion co-efficient of absolute price series between markets were not

accidental.

Mohanty and Naik {1992} in their study examined the cost of production
and market prices of groundnut in two situations like - with and without subsidy in major
groundnut producing district of Qoissa and they cstimated the retum per rupee at various
cost of production with and without subsidy in the existing rnarket price. Their study
cleariy indicated that the market price available for the groundnut growers in the state
was favorable which encouraged the growers to extend their area to a significant extent
and also the market price was favorable in all the districts except in Garjan. It was mainly

due to the fact that the major area under groundnut in the district was in kharif season.

Moreira et al. (1992} veritied the presence of a cyclical price variation
component in seasonal fruits produced in the state of Sag Paulo, Brawl. It utilized farmm
prices for nine vears (cxcept for apples where the peniod of analysis was eight years). In
the study, they observed absence of biennial cyclical vamation in prices. High
implagtation and mainlenance costs resull 1n only nunor production vanations. Siable

demangd also contributed to price stability.

Sabur and Elahi {1992} examined the seasonal price tend of paddy in
Bangladesh, The wrms of trade improved m javour of agriculture in the 19805 as shown
by the trend in real paddy prices and trend in apricultural prices compared 1o industrial
prices. The annual price fiucteation of paddy was found less (han in industrial poce.
Seasonal price variation of paddy was found to have declined in recent years. The study
showed that the intemnal procurcment had no significant impact on seasonal variation in
paddy prices in Bangladesh. However, the seasonal storage period and production of rice

and wheat influenced the seasenal price vanation of Aman paddy significantly.

Cauvery (1993} in his study made an attempt to estimate the acreape
response of groundout in South Arcot. From his study it was shown that changes in
acreape under groundnut were positively associaled with price as the cultivation of

proundnut was more profitable than the cultivation of other crop,

Dhillon and Goal {1993) studied the seasonal paitern of market arrivals and

price of onion in Ludhiana for the period from 197980 to 1985-90 and found maximum
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amvals of onion in the month of June and lowest in November. The lowest and highest
seasonal indices for price were found in the monlh of June and November respeclively -

and showed an opposite moment with market amvals.

Katre et al, {1993) in their study on paddy analyzed the trend and variability
in arrivals and price of paddy in sclected markets in Maharastm state. From their study
they came to the conclusion that the vanability in price was comparatively less than the
variabilily in arrivals in most of the markets. This might be due o Govemment cffors to
check prices through public distribution sysiem and open trade policy allowing inter state

arrivals.

Sabur and Haque {1992) in their study on price of rice in Mymensing town
market investizaled the scasonal and cyclical varialion of retail and wholesale prices of
nce and forecast the future prices. Compound growth rates of real prices indicaled that
consumers seemed to bhe better off with respect of rice price since ndependence,
particularly during the 1980's. Seasonal prce vanation of fine rice was found to be
higher compared with coarse rice because of the eontinuous low of the latter in the
market. Peak piice month has changed o April from September and seasonal price

variation has reduced markedty due to higher production of Bora paddy.

Selvaraj et al. (1993) 1n their sudy threw Jight on production and price
behaviour of potalo o Nilgin district. The study showed (hat during early years the
magmtude of swings was high both in production and price. However, in the later years,
the magnitude of swings was lcss duc to technological development in preduction and
improvement in marketing environment. This clearly indicated that these variations could
be mimimized further with disscmination of agricultural technology at right time and right

COst.

Agarwal and Satya {1994) in their study an price behaviour of groundout in
markets of Rajasthan analysed (1} growth rates of area, yields and production of
groundnuts; and (2) inter and intra year pricc behaviour of groundnuts in selected
markets. The study of growth rates was based on daia for the period 195657 to 1989-90
in four major groundnut growing districts of the state Chitlooragarh, Sawaimadhapur, Sni
Ganapadhar and Bhilwara. In the study wholesale prices were found increasing at o rate

of 10 per cent per annum while that of farm harvest prices by 7—11 per cent per annum.
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Seasonality of prices was observed al all markets, but the magnitude of price vadation

was [ess at Jaipur and Kekri markers because of the grearer volunie and more regular
arrivals of the crop.

Dabar and Lohar {1994) explored the trends inarrival and prices of jaggery
in Sangli regulated myarket and observed that the scasonal indices of arrivals of Jagpery
were observed to be higher during the months of Aupust — January except in the month
of December. The scasonal indices of prices of jagpery showed that it was the highest
during the month of October followed by August and September. They found an
increasing trend of price over the penod of years.

Ingole ¢t al. {1994) studied the price spread in tur and gram in Magpur
district of Maharastra The percentage share ol marketing cost of tur at the level of
producer, wholesaler, dal wholesaler and retailer was 3.61. 2,65, (.62 and 0.62 per cent of
the consumct price respectively, Corresponding ligures for gram were 3,15, 1.32, 0.33
and 0.67 per cent respectively.

Camarge et al. (1995} In their paper on “Integration of the onion and
fomatey markets 1n the Mercosul™ explored the hortrealtural whole sale markets of Sao
Paulo, Brazil and Buenos Aircs {Argenting) and presented the dilferenl aspects of
production and trade of onion and tomatoe. The seasonal variation in prices of these two
products in the wholesale market was considered, The highest onfen prces vecurred from
July 10 September in Buenas Alres and from March to July in Sao Paulo. It was suggested
that integration of Argentinian and Brazalian production could be beneficial to consumers
but would require a readjustment of the amounts produced In the two countries requinng
production planning. Drazil should export onion to Argentina from July to September,

while Argentina should cxport to Brazil from April to July.

in casc of tomato, the highest price occurred from August 1o October in
Arpentina and from April 10 Junc in Brazil. The biannual price vanation showed greatest
differentiation for Arpentinanian prices, while in Brazil, the effect of adjustment in

planting areas of both processing and table tomatoes were not stable.

fabu and Sebastian {1996) examined the seasonal price behaviour in

coconut and coconut products in Trivandrom of Kerela suate covering 2 time span of 20)
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years from 1971 — 1990 i was clearly established that the average farm harvest priccs of
coconut was subjccted o pronounced seasonal fluctuation despite the production of nuts
round the year. During harvest period the grower dispose the nuts in mw form even

neglecting the sell price.

Sharma and Sharma (1996} in a study on vanation in wholcsale prices
observed 3 to 7 times higher monthly wholesale price variation for vegetable in
comparison to cereals. The coefficient of variation calculated in Delhi markel was 30 per
cent for potato, 42 per cent for anion, 36 per cent for tomato, |1 per cent for wheat and 6
per cent for rice. Among the four markets considered in the study, price variation in Delh:
and Calcutta were more than that in Bombay and Madras in case of monthly potato
wholesale prices, whereus variation in monthly onion whoiesale prices was found to be
highest in Bombay. They explain that high pree vanation was because of higher
production in the locality. However, ey found maximum price for wwmato in Koikota

market for which they could not pive any specilic reason.

Walbeek Van and Walbeck (1996) in their research note on “Some Aspects
of Variability and Seasonality in four fresh produce markers™ investigation was made in
variability and seasonality in prices and quantities of five [resh vepetables sold in the four
largest national fresh produce markets in South Africa. A varability index based on the
coefficient of variation was used throughout the study. The results were based on
monthly data for the period 1980-93. Prices were penerally found to be more vanable
than guantitics. The five vegetables investigated were subjeci to a similar degree of
variation in quaniily, Potatoes and tometoes were subject to a substantially less price
varjation than oniuns, carrors and cabbage. The prices of the vegetables were subject to
subsiantially more seasonal variation then the gquantities. However, despite significant
seazonal variation in the quantity and particularly the price of fresh vegeiables, non-

seasonal (random) variation dominated the overall variahility in the data.

Katola and Dixit {1997) made a statistical investigation on prce behaviour
of groundnut oil and cilseeds. The study was conducted taking 14 years {1976 —1930)
data from Rajkot regulaled market.

The result of the study was that the price of groundnut oii and the oil seeds

exhibited very high inter-year fluctuations. In generai, groundnut and groundnut oil were
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found to be relatively more sensitive to intra-year market pressure, In comparison to other
oilseeds the prices of groundnut and groundmut oils were very high. Prices of all the
commoadities under the study rellected that the post harvest prices fell and rose in off-
season. [t order (o undersiand the relationship between arrivals and pnces, the
coeflicients of ecormelation was worked owt and they found that during 1984 1986,
1989,1990.1993 and1994 there existed a positive non significant relationship between
artivals and prices in markets Tn the rest of the periods statistically significant
relationship was found. Out of eleven coclficients of comrelation from eleven years six

were [pund positive and remaiming five were negative,

Muouron and Carint {1997} in their reports on changing prices for apples,
oranges and bananas in two super markets in central Wadenswil revealed ihat although
lhere was price vartation throughout the year, apples was always dearer than the other
two fruils. The study further showed that price levels over the period 1989-97 fluctuated
most for apples and that for bananas there was hardly any overall increase, Producer costs

had, however, been reduced which brought benefit to larger producers specially.

Sharma and Vashisi (1997} in their paper on spatial and temporal variation
in the prices of dairy products in india stated that spatial variation in the prices of datry
product like milk, ghee and butter across the markets was found to be statistically
significant as revealed by analysis of variance. The prces of milk was found higher in
eastern and western arkets as compared to northern and southern markels due 10
abundant supply. They also found that the price of milk was highest in metropolilan cities
{except Delhi) than other market centers due to higher demand of milk. Price of butter
was also observed higher in eastern region than western region. Duringl 196388, the
annual pereeniape increase in case of mitk ranged from 738 w 1171 per cent for
wholesale price and 6.52- 10.20 per cent in retail market, whercas the corresponding
merease in price of ghee was 2.88 - .72 per cent in wholesale and 9.30 - 9.99 percent in
retail market. For butler the increase were 9.25 per ecnt and 11.15 per cent respectively in

lhe two markets.

Sharma and Tiwari (1997} i their paper investigated on price behaviour of
temperate stone fruits 1n Nonhcm Indian Markets and examined the spatial and inter-

temporal price diflereniial and degree of competitiveness in the selected stone fruir
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markets in North India. They pointed out that the stone fruit pnices increased significantly
during the period 1977491, They also observed wide [luctuations in prices over time and

space bebween all the selected markets.

Mipramavar and Gummagolmath (1998} investigated the seasonal indices
of arrivals and prices  and  market  concentration  of  polato in
regulated markels of Northern Karnataka where \hey found that amival of polato was
maximum 1n the month of November in both the markets indicating glut during
harvesting, season. This situation prevailed mainky duc to lack of storage facilities in the

study area. However, price did not decreased during glut period.

The seasanal index of amivals to market was found to be highest during the
harvest season and correspondingly decreased during post-harvest period. Similarly. the
average prices were found to be Tow during post-harvest period and the price started

increasing during lean season and pre-harvest scason,

Savadatii and Narappanavar (1998} studied the price formulation of pulses
in India where they analyzed the prices at three levels. Their report revealed that
whenever there was an increase of one unit in wholesale price of grain, the increase mn
frm harvest price of gain was 0.9129 and 0.9154 for gram and tur respectively. which

was simaller than the increase in wholesale and retail price of split pulse (dal).

Sharma and Vashist (1998) studied price behaviour of meat and olher
related products i India. The stody revealed different types of seasonal .pattf:m in
dilferent markets of meat (goat) prices. The monthly price indices of meat {(goat) were
mghest in the months of May and June in Dethi, Kanpur and Kolkota markets. For
Bombay and Allahabad it was in September and Jannary and for Madras, Bangalore and
Hydarabad markels i1 was in January and March. Lowest price index was observed in
February for Delbi, Ahmadabad and Patna, in September for Kolkota, Madmas and
Hydarabad , in October for Bangalore, in November for Kanpur and in the month of June
for Bombay market. Interesting observation was that for beef the month-lo-month price
variation in retail price was found to be not significant. The wholesale prices for all the
three Lypes of meat were higher than the average price in wanter and monsoon month and

lower in summer months. Bolh retail and wholesale price was found in increasing trend
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during the period 1963-88. In all most all the markets the annual growth rate in prices of

munon was observed lower than poat meal.

Shetke and Kalyankar (1998) in their paper on pattern of market and prices
of Okra in Parbhari district of Maharastra state estimated that the inter year variation in
market arrivals of Okra was between 4247 and 72.19 per cent of the average annual
arrivals during the period 1988 to 1997, The coefficient of co-relution between annual
arrival and annual prices was negative, The lowest arrivals of Okra were recorded during
1991 while the maximum amivals were observed during 1997, There was a clear
seasaonality in pattern ol arrivals of Okra. The inler year coefficient  of varianon vaned
between 9.03 and 21,25 per cenl. The intra vear variation in market prices ranged
between 12.62 and 18.98 per cent. The lowest price for Okra was observed during April

and highest in the month of fune.

Mehla and Kamra (1999) analyzed the price variability of onion from the
period [990G-0] o 1998-30, They obscrved thal production of onion was doubled in past
two decades with a compound growth rate of 3.50 per cent and this was mainly due o
growlh in area under onion. Besides, they found seasonality o s price behaviour, They
observed that the price of onion was lower in the menth of February o May and rose
during September 1o November, it was also found that timely action and fine-tuming of
production systein wespanse (@ market necessitated the closer and rational wnderslanding

of agriculiural situalion of the country.

Kalyankar and Shelke (199 investigate the inler and inler-year
fluctuations in arrival and prices of sunftower in Parbham district of Maharastra and
noticed that inter year variations in market amrivals of sunflower was hetween 27.9 and
205.4 per cenl of the average amual arrivals during the period 1989 w0 1995, The co-
efficient of co-relation between annuai arrival and annual prices was negative . The lowest
arrival of sunflower was recorded during 1989 and highest during 1995, They found clear
seasonality in the pattern of arrivals of sunflower . The intra —year co-efficient of variation
in prices varied between 6020 and 172,70 per cent and vanation in market price was
between 65.70 and 157.70 per cent during 1990 — 1992 The lowest price of sunfllower

was observed in March and the highest in the month of Decemnber,
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Patil {1909} in his paper on “Price Behaviour of Rapeseed and Mustard”
observed that duning the last one and hall decade, price increased by more than 9 per cent
per annun in different markets oi Gujrat state. The prices of the crop exhibited
conspicucus seasonaiity dunng the study period and felt necessity of price rise
minimization [or the conunodity. He also suggested that by adopting modern location
specific technology and differemt price instruwment, price can be regulated. The need of
rural godown and storage facility and linking of ¢o-operative eredit facilitics were

gmphasized lor controlling of the price of comymodines,

Przkash and Srivastava (1999) in their paper on “Seasonal glit in post
narvest months: A major constrainis in marketing of pipeon pea in Uttar Pradesh”
expressed that the coefficient of cotrelation between monthly market arivals and
nwnthly average whele sale market prices for differcrt years of the period way {ound
negatively co-related {or all the vears except 1991-92. They also stated that increase in
amivals led to reduction in prices. For 1992-93 they obscrved perfect positive comrelation
between market arrivals and prices The averall coefficient of corvelation amivals and
prices 10 the study pertod was nepative. They found a clear trend in the market arrivals
during dilerent montns. More than ball of the tolal amivals reached the market durtng
April w June when prices were fow, Farmers could get befler price swortng the produets to

sell after June/July.

Shende et al. (1999} in their paper on seasonal behaviour on whalesale prices
of sugar found that seasonality in prices of jaggery was more pronounced when compared
1o the prices of supar, However, for sugar and jagpery the scasonal behaviovr in the
prices were more proneunced during the monlh from January to May. They suggested

that farmers showld realize higher price by selling their products during these months.

Mehta and Srivastava (2000) examined the seasonality in prices of
agricultural commoditics taking wholesale pnice index data. ‘They ohserved that
seasonality of price vanation {or the commodities like maize and proundnol was in a
narrow band and quile evenly spread, Jt was also expressed that due to perishabulity of
commodities ke potato and onlon, the seasonal index varied over a very wide range
gince there is a cost involved i post-harvest manapement of off-scason losses due to

pertshability.
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Shende ef al. (2000) in their paper on “Onion Price Behaviour” investigaled
the behaviour in prices of omon during a span of eight years (199091 to 1997.98)
where they found positive growth [t was propounced that the seasonal prices of omion
were sumptuous for consceutive lour months December, january, February and March
and sugpested (hat onien growers should realize higher prices by selling their produces

during these months.

Singh ¢t al. (2000) cxamined the prices and arrivals of rapesced and mustard
in Haryvana where they found that the indices of prices of rapeseed and mustard from
1985-86 to 1995-96 showed the gencral lendency of rising with each passing year except
few years while the armival indices indicated great fluctuation from year 1o year tn ali the
markets. The time sedes analysis showed significant increase of prices in case of
rapeseed and mustard, They also found that there existed definile seasonality in arrivals
and prices of both the commeodities in dilferent seasons of the year. Fighty per cent of

total arrivals arrived at markets in harvest period when prices were quite fow.

Agro Economic Rerearch Center (2001) studicd on prive sproad of magor
agriculturgl commodities n West Bengal where they adempted to examine the prce
spread of agricuitural commodittes. ‘The price spread in case of polato was more
pronounced than paddy, This was because of more perishabiiity in nature of potate needs
special aftention, Detter storage facility and modemization of coid storage can play an
imporlant role in siabilizing the potato price. Price movement of potato was mere cmatic
as there was no definite price policy for potato like paddy where minimum price was
available. Due to lack of marketing facility 20 million tor of foodgrains ie. 10 per cent of
foodgrains are being squandered away. Hence betler marketing (acility and development

of infrastructure would kielp n stabilize the prices of such commodtities,

Alam and Alam (2001} in their paper on price behaviour of rice in
Bangladesh {(1972/73 10 1993/94) expressed that prices of all types of rice fluctuated to a
greater extent, {t was also found that annual prices of rice in the sub-period — 1T {1983/82
t01993/94) were morc stable than in the sub-period -1 {1972/73 1o 1982/83). The price
slabelity in the sub-peried - [} was influenced by the stable supply of rice. They observed
sipnilicant negative growth trends of all types of rice, which implied that the rcal prices

of rice declined significanly. The real pnce of all type of rice were declined
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at faster rate in peniod -l than period -1 owing to wnersased supply of rice blessed with
advancement in technology of rice production including irrigation technology . To have
more well integrated market they suggested to develop transportation and communication

system,

Ansari and Ahmed (2000-2001} performed the time serics analysis of tea
prices with applicaton of Arma Modeling and co-integration anaulysis. The main
objective of  the study was to analyze the behaviour of tea prices vis-a-vis the
industrialized countries” export prices using the time senes and the eo-integration
analysis. They found that the movement in world tea prices could have significant effect
on forpign exchange earming of many les-exporting countries, which happen (o he
developing countries. The result from the fitted ARIMA models indicated that
autoregressive processes uenerated both price series and there was ne influence for
external exogenous shock. The result provided some ladirect evidence supporting the

secular deterioration of the commodity in terms of trade for rea prices.

Stevens (2001) conducted a survey of seasonal pnce and price variation
characteristics in soyabeans marketing, This puper reviewed the scasonal structurcs of the
soyabean market in the U.S.A. for the period 1988-99 and supgested in broad terms the

management tmplications for those that seck to unprove their marketing performance.

Wan-Li ct al. {2001) explored the price variation prediction of agriculiural
products by using tUme series data in Japan through mathematical analysis. They
analyzed the changed in retail prices of egg. They observed decling in eggs price with the
influence of cost reduction due to large-scale poultry farming. In terms of seasonal
varialion, two price peaks were shown in ope year with consumplion depression in
Jenuary and the summer season. In terms of cyclical fluctuation, the egg price cycle

became tong due (o the minimum price guarantee system of the government.

Barman (2002} investigated the production and prices of coconut and its oil
in Bangladesh for the penod (930-51w [994-85 In the study 1t was stated thae the
Present productivity of coconut was lower than the productivity in the fifties because of
diseased plant and [requent occurrence of devastating cyclome storms. In price analysis
of cogonul and coconut oifs fiom year to year [luctuations ol the prices were af high

order with coeflicient of variation from 14 to 29 per cent showing the erratic behaviour of
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prices. The compound growth rate of prices was 5.51, .26 and 7.96 per cent for grecn

and dry coconut and coconut o1l respectively.

Freitas et al. (2002} in their paper “Changes in the seasonal variation of
peanut prices in primary and wholesale markets, 1990-2001" evaluated the impact of
Bravil's cconomic siabilization plan on groundnut price behaviour at the producers and
wholesaler levels. This sludy compared the seasonal variation of groundnuts prices
during 19590 94 and 1993-2001. [t was concluded that the cconomic stabilization plan

caused shifis in the amplitude of the seasonal price vartation at both markets level.
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CHAPTER - lll
MATERIALS AND METHODS

The methods adopted in the present study are incorporated in this chapter.
To meet the objectives of the study different statistical procedores and formulac are used.
These are discussed under the following sections.
1. Study area / coverage of area,
2. Period of study,
3. Collection of data,
4

Analytical technigue

31 5TUDY ARFA

m condocting the study ail the ten districts available during 1980, in
Assam arc taken in to consideration, Though the numbers of districts have been increased
10 24 for the convenient of admintstrative purpose, the newly created districts are not
comsidered as such, because statistical data as required for the present study are not
available for these new districts, However. the places under the new districts are covered
under the original ten districts and in that way these places are included for the study as a

parl of the original ten districts.

3.2 PERIOD OF STUDY
The period of reference for the prescnl study was 20 vears from 1980 to

1995,

I3COLLECTION OF DATA

This study is entircly bhased on secondary data. Time series data on
whalesale prices of nine principal food tems viz. rice (comimon), rice (fine), mustard,
potalo, onion, lentil. green gram, black gram and swgar are considered. In the stdy,
wholesale monthly price data from 1980 o 1999 {twenty yuars) for the ten districts and

Assam as a whole {(which is the average of en distnicts) were collecied from the apencics
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like Directorate of Economics and Statistics, Assam Agricultural Marketing wings of
concerned districts, Tlead Quarers of  Agriculture Depariment, Government of Assam,

To examine the clfect of production on price, production data for the
sample commaditics were collected for the  period from the Basic Agriculiural Statistics
published by the Directorate of Agriculture, Statistical wing, Government of Assam.

To explore the rolation hetween price and cost of cuitivation. Jdaa were
coilected from the “Cost of Culovation of DPrincipal Crops in India” pubiished by
Government of India, Data relating 1o cost of culuvation are available for two
commaodities only viz. rice and mustard, Due to non-availability of published data for
other commodiies in this aspect. this analysis could not be extended o other
commaodities. For rice and mustard atsn data were found available only for twelve /

thireen years within the reference periond.

3.4 ANALYTICAL TECHNIQUE
To meet the different ohjectives of the study lollowing analytical procedures

have been adopted.

3.4.1 Index Number:

Price indices of e selected fowd ttems have been calenlaed for different
months of the year and for different vears of the study period commodilywise and

districtwise using chain index method.

Chain Indices:

Under this method series of index number arc caleulated for cach vear

with the preceding year data as basc which are called link indices viz. Py Pz, |

Pog s P(k k-1) where P represents the price index number with 1 as base year

and s as given year, and the basic index number 15 obtained by the successive

multiplications of the index number, Where-

Py = First link

Poa= Par = P2



Po3- Porx Pjax Pasz ~Pyax P23

Por — Toge-1y = P

Following are the steps o construction of chain indices.
{ 1} Lxpross the [iplre for cach period as a percentage of the preceding period to obtain
the |.ink Relatives{ L.R.).
{ 2} These Link Relatives are chained together by successive mulliplication to pet the

chain indices { C. L) by the following formula.

Current Wear | R, x Preceding Year O,

Chain Index = —— - .
1(1)

3.4.2 Cocfficient of Yariation:

To compare the variation of price indices withtn and between the vear, the
cocfficient of variation hetween the index numbers of different months and years are
calculated as

Standard deviation

Cy- . _ .

= 1K)

Mean

3.4.3 Curve Fitting:
T analyze the trend of price following functional forms have been selected.
{a} l.ingar o Ymasbx
(b) Power Curve C Y=ax”

(c) Exponential Curve: Y =ae b

Where Y is dependent variable (price) and x (time) is independent variable.

a, b, are constants to be caleulated.
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The functional form  having the highest value of coelficient of
determination  has been selected for fitting the trend of price for each of the nine
commoditics distnictwise. For the selected function, trend values have been computed and

curve (both for observed and wrend value) have been drawn {or price of ning commadities

districtwise.
Tor catcutaring the coefficient of deiermination following formula has
been used.
) Y YT
RP-1- - — ———
TNy - Y }2

Where Y, - Observed Value

Yi = [stimated Vitlue

Y- Average Obscrved Value of Price,

3.4.4 Seasunal Price Indices:

To study the seasonal price behavieur following multipte model of time

series anakysis is used for the quarterly wholesaie prices of commuoditics.

Y=TxCx8xl

Where-

o Y — Quanerly wholesate prices

» T — Trend values

« C=Cyclical variatinns

* 5= Seasonal varialtons

o I =lrregulay variations

Seasonal indices were worked out for the period under study by ratto to

trend method for realistic comparison of the price variations over time and place, Here
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the whole year is divided into four seasons viz pre-sowing scason, Sowing 5¢asofl,
harvesting scason and post-harvesting season, To gel the price of cach season, price of
three  months were averaged, The advantage of this methed [ies in the {act that “ratio to
trend™ can be oblained lor each month / quarter for which data are available, Division of
the year intu the above four scasons has been made for each crop under study according

to the time period as shown (o the following whle.

Season F’re-so{viug Sowing Harvesting FPost
Crop ' | harvesting
liii::-t:_['f{harif) ! _f‘tpmt.:lune Cluly - Sept ) Oct - Dee Tan - March
Mustard \ .]uiy_'-ﬁp_:ul [oct -tee | Jan - March ﬂﬁril June |
Potaio .]I:IJ].}-' - Sept \'{Jct -idec Jan - March April -Tune
I - ! . -
Onion \me " Sep Oct - 1lec tan - Macch 1 Aaril -Iuae
Lenti July -Sept | Ot - Dec tan - Murch April -June _|\
Green  gram | April -June uly - Sept (Oct-TDec | Jan  -March
{Rabi}
Black gram | April- June Tuly - Sept | Ot - Dec Jan -March T
A L 1 ; . _—

For sugarcanc the sowing / tansplantng time is March w May and
harvesting period 15 December 1o Fehryary thus covering aboul ten to éleven months of
the vear (or sowing and harvesting aciivitics.

Measurement of seasonal variation by this method consists ol the
following sweps -

1. To obtain trend values. least square method has been used with  the
heip of the apprepriae trend equation selected under Section 3.4.3.
2. Express the original daia  as the percentage of trend values. This percentage containg
the seasonal, cyclical and irregular variation.
3. The cyclical and ireguiar components are then wiped oul by averaging the percentages

tor different seasons,
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4. Finally the average indices are adjusted by muluplying them throughout by a constant

K. where —

40

K —
Teral of the indices

3.4.5 Analysis of Variance:

Seasomai indices for different commaditics over the yvears are subjected (o
analysis of variation test to indge siomficance ol difference in scasonal  prnice vatiation
for each commodity. These are studied for each place.

The fincar statistical model congidered for the analysis of variance s
Yijowt Bihyteg;
Where - (s the general etfect,
Yij is seasonal index, for j-th district in the i-th season,

fi; s the effect dus to season —1

}vj 15 th effect due 1o 3-th district, N is the error,

3.4.6 Coeflicicnt of Corrclation:
To examine the rclation between cost of cultivation and the prices of
commuoglities lor differcnt years the coetficient of correlation 15 ¢aleulaled using the

formula.

N2y
ZXY -




¥

Where, x and ¥ arc two vartahles representing prices of eomnmaodities and

cost af cultivation of that Commodity respectively,

3.4.7 Analysis of Covariance:
Spatial varigtions in prices ot different commaodities are generally

influcneed by the quamum of local production of {he commedity during the year. Taking
this coneept inte account, the variations in prices between places are ested with the help

of analvsis of covariance, taking the preduction of the commodity of the place as

Covariate.

The maede] for analysis of covariance is—-

Y= i BN j-Xpodtep (- 0,2--200 jo-1 2 e}
Where  p; = General efiect,

X, Xpgt = Effect due to the production of commadities.

e ;- the etror compuonent inthe analysis ol covariance.

Xjj ~ Production of i th year for j th commodity.

Apo™ Average production,

Yij = Price of i th year forj th commodity,

To test the etfect of production on price, the 't test is used by the following

formula
B
[
. -
e
% V(B)
Wherg -
s

B = Estimated regression coefticient of price on production.

B

Y (P) = Variance of regression coeflicient fi.
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3.4.8 Krability Index:

To study the stability of price of | th comumodity over the years and over
the months within 4 year in the k th distnict, the follewing mode| has been used. { Refl

Itberhart and Russel (1960)
Pij =i tBiljant &)
Where P; 5y —Average price index of i th commodity in the j th year'month in the
district k.
L — Mean price of the 1 th commadity over all the year/mionth,
Lirky =k-th Location {distriet in the present case) index for the pth year/month.
B; =The regression co-efficient of price of the i th commaodity on the location

mndex.

¢ ey = Error with reference to the k ih distriet,

Further,
2P LY
[ - - ‘— {1 - nwof comniodity, s = 1o of years/imonths )
g Vs L=V 2012 20

Total of average price index of all the commudities in the | th year / month

No of commaoditics

Crang Tial

[

Stability index for the i th commodity over the years/month for the k th district

will be Calculated a5 —



w
il

, where b;=B;=
| bi |

IfS; = 1(ie b;=1}the price is stable ,
ie.

<1 (|bi]>1} less stable,

> 1| bj|< 1) more stable.
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CHAPTER - IV
RESULT AND DISCUSSION

Data collected from sceondary sources as mentioned in the section 3.3,
Chapter—IIl relating to prices of selected agricultural commeodities during the period
{1980-1999) under study were put to statistical analysiz keeping in view the objectives of
the study. The methodologies used for the analysis for acmeving different olbjectives are
discussed in Chapter—1IL 1o this chapter the result of the analysis and the objectivewise

discussion of the results are presented under different sections that follow.

4.1 INDEX NUMBER ON MONTHLY AVERAGE PRICES DURING THE
PLERIO

The prces of commodities vary not only from year 1o year but also fluctuate
dunng different months of the same year. Thereflore 1t 15 very important to compare the
maonthly average prices of ditferent commadities for the period 1980-1999 1o sce the
behaviour of the prices in different month of the year. For rationality in comparison index
numbers of monthly average prices over the years were catculated for each month

commoditywize and digtrictwise king January as base.

Table 4.01 - 4.0% show the mdex numbers monthwise for different
commodilies Jor different disiricts for the penod 1980-1999. To explare the extent of
fluctuation witin the year, coctficients of variation af monthly price indices have also

been caleutated.

4.1.1 Rice {commuon):

Table 4.01 presents the districtwise index numbers of monthily average pnice
of nee {common). From index numbcrs it was observed that the maximum rsc {up to
2221 per cent) was during September /October in the districts except for Cacher where it

was in August with a nse of nearly 18.00 per cent and Dibrugarh in November



vYeS  v8LLL OFGLL ZeGLL ZLPLL 9ZPLL £G2LL 25 O0L) L580L €6'PDL 99T0L GL£88 Q0L YSSY
089  0EGLL LO8LL ZL8LL $H0LL HOQLL 26aLL BGOLL QLZ0L 1Z°E0L 297101 ZL'0DL 00 lofeseng
SZE  68Z0F SOB0L 98'80L EL'60L ¥OEOL SL'80L &Z'Q0L C9C0L 99Z0L ¢LL0L LB6E6 DD SiHO'N
LSS STOLL 8L6LL 8¥'9LL LSBLL 65QLL LGELL ERZLL 9L°0LL POLOL ZR'%0L 985700l Q0L uoeben
OED  pB2ZLL ZTBLL LLEL OB'6BLL L26LL 099lL OLELl L0PLL BSB0L BLP0L 64100 00L  induwiuyeT
968°9 6CGLL 901ZL LZZILL LPOTL LZLLL 06bLL 08QLL BYL0L L8P0I GG'LOL 20201 DOL  BuciBuy'y
£59  €96QL ZO¥IL Z0PLL SSELL pOBDL SZU0L POCOL BG'COL 2Z8'66 QOGE [O°06 00L urwey
SO pLLLY L260L €204 24280L Z9'BOL Szopl Pre0i ESB0L SRZOL €L°00L RZagL Q0L eJedieog
S€E  BIPLL SPOLL ETPLL O9FLL QLTHL S90LL 84801 10°Z0L BO'EOL 2110L Zp00L OQL  webaigqg
SE'9  BOLLL 8L0ZL B91ZE PRIZL SL'LZL  99'0T1 LE'6LL 99GLL g99'eLlL OrLO0L 662Z0L 00L Buekeq

890G 8L'90L 69'8LL $QGLL E£9GLL QB°/LL O6GLL LZVLL BLLLL 46601 86'50L S.20,L 00l 1242e3

‘A0 "08g  'AoN 00 deg  Bny Anp aunp fepwy  udy e[l q94 UuEP YuowrIsig

"ITOHM ¥ SY WYSSY ONV SL1OMN1SI0 LNIHIST Ni
(NOWWOINIIMY 40 666 - 0861 ONINNQ A0Md IDYNIAY ATHANOW NGO MIFWNN XIaNI

L0y - 3TaVL



42

{16.45 per cent). The maximum tise was 22.21 per cent in October in Karbi-Anglong
and mimmum was %.13 per cent in September in N.C.Hills. Further, for rice
(common} the period of highest price vise was observed to be post monseon period
{September - MNovember).However, considering the coeflictenis of variation of the
monthly price indices, which was below 7.00 per cent, it can be concluded Lhat
the prices of rice In different months during a year in different districts did not vary
much and were uniform to a great cxtent. Again, against the common beiief that the price
rise¢ hecomes generally highest during the ainy season (hme — August) due to flood,
scarcily of food items, problems i transperiation ¢l¢. none of the distnets could
expenience the sharp rise of ponce in this pened. As reflected by the index numbers the
price rise generally stanls receding from the month of December in all districts, which
was mainty due to arrival of the new harvest of the vear. Tt 1s further observed that except
Kamrup in none of the disircts the price during post harvest pertd {Febroary — Apnil)
came below the base period price of January. A similar type of situation was also
obzerved for the state as a whole when the price of the stale based on the average of

different districts was considered,

4.1.2 Rice {[ine):

The index numbers an monthly average price of rice {fine) for the study
period are presented in Table 402 districtwise and monthwise. [t was found from the
index number that the maximum price rise was 1 the month of Mavember in the districis
other than Cacher, Darrang, Dibrugarh and Lakhimpur, where it was in the month of
October in Cacher and Lakhimpur, and i the month of September and December 1n
Darrang and Dibrugarh respectively. The highest rise of price index was 20.94 per cent in
Darrany; distrigt in Sepiember followed by 2072 per cent m Kamrup in November and
lowest rise was 2.37 per cent in Dibrugarh tn December over that of January. In the
districts Kainryp, Karbi-Anglong, Nagaon. N.C.Hills and Sivasagor pnce was pradually
increasing from March to November. In Cacher and Lakhimpur increasing price trend
was by and large up 1o October. Althougb in Darrang the price increased from February
to September and decrcased from October, it was above the price of all other disinets
except Kamrup and Karbi-Anglong in the month of Qctober 0 December. A similar

situation was observed in the state as a whole in which highest rise of price was 13.92 per
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cent over (he buse period price of Januvary. Further, the cocfficients of wvariation of
moenthly price indices, which was found o lic between 2,24 and 6.99 per cent, indicated
that the price of rice (fine) was more or less stable during the months of the year and

uniform o a greal exlent over the districts.
4.1.3 Mustard:

For mustard  (Tahle 4.03) the maximum rise in price was abserved doring
Novembar ! December in all the districts other than Goalpara where it was in Cctober,
The highest vise (17.83 percenmi) was (o Lakhimpor in the month of November and (e
lowest (2.00 pereent) was in Nagaon in November. In Lakhimpur the price rise was
generally higher than that of the other districts in mujority of the months and during July
~ December it was particularty mwch higher. Simitarly, in Nagaon also, the price was
lower than that of ether districts during the year. More pacticularky, the price of mustad
was lower than that of the bese period January in Nagaan district for the whele period
except for a slight rise dunng Movember - December. Viowever, except Lakhimpurs in
none of the district price rise was observed til} July, Similar was the situation tor the stae
as a whole. The varialion in price as reflected from the coefficients of variation of index
aumbers was also very low (befow | §.00 per cent) in the districts. Nevertheless, it may be
accepted that the price of mustard was pot so volatly in different districts and the state as

a whola,
4.1.4 Poiain:

Table 4.04 presenting the index nusnber an monthly average price of potato
reveals that the price risc generally slaried [rom the month of May in all the distriets other
than Nagaon and N.C.Hills, where 1t began from June/ July. Price rise was found to be
higher in Nevember for all the districts other thap Goalpara, N.C.Hills and Sivasagor
where it was in August, Oclober and Septemiber respectively. However observing the
pattern of price during the year, the later half of the year may he considered a period of
price rise for potato in all the districts and the state, jfurther, making a comparison among
the districis. the two districrs~ Damang and Sivasagor were found to have higher price
rise than the other districts in major part of the years. These two districts expecienced the
highest price rise upto 938.14 percent and 33.06 per cemt respeclively, While the
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N.C.Hills had the lowest price rise of 23.09 per cent, the state as a whole had it up 10
40.35 per cent over that of January. As regards the varialion in prices during the year, it
may be mentioned that the cocfiicients of vanation of monthly price indices was found to
be less than 22.00 per cent and in majority of the districts it was around 20.00 per cent,
which indicales the presence of some amount of volatility in the price of potato in all the

districts and the state during the year.
4.1.3 Onion:

In the casc of onion {Table 4,05} the highest price risc was ohserved dunng
November/ December, It was the Darrang district with highest price rise of 46.03 per cent
followed by Dibeugarh with 4159 per cent price nise — both in tbe month of November.
In Kamtrup disteiet as revealed by the tabie. the price during February = November did
Tot SUMe apove the Janeary price. In other words 1n this distnict the price was below that
of January in all the maonths except December, the price of which was almost at par with
January. However, the data also disclose that the price of onion did not rise aboye that of
January up to August for ail the districts other than Darrang and Dibrugarh where the
price rise conimenced from August and maintained it up w0 December. [ was also evident
that the amount oi nise in these two districts was higher than that of the other districts in
dilferent months other than December where the price came below the level reached in
Cacher, Karbi-Angiong and Sivasagor. The state as a whole alse experienced the similar
price situation with a highest price nise of 23.00 per cent in November. Further the
coefhicients of variation, which were between 20027 per cent for districts like Cacher,
Dibrugarh, Darrang, Lakhimpur and Sivasagor and between 10-20 per cent for the
rematming districts reveals that the price of omon in different districts apd the slate as 2
wholc suffered from inconsistency to a certain extent, although may be considered

lulerable.

4£.1.6 Lentik:

The month of December was the period for highest price of lentil (Table
4,06} for all the districts except Cacher, Goalpara, Kamrup and Lakhimpur (or winch the
hiphest tise was during November, As rellected by the index numbers, the price of tentil

was lound te be lower than that aof lanuary dunng the period from February to June in
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almost all the districts and started rising from July onwards. However, the rise of price in
lentil may not be considered much prominent since the bighest rise in this case was found
to be 14.68 per cent to that ol January price. The coclficient of vanation was also found
to be below 7.00 per cent in all the districts. As a whole for the slatc also, the picture was
similar to that of different districts. Thus the priee of lentil during a year for all the

districts and the state as a whole may be considered unifonn aver months in the districts.
4.1.7 Gzreen gram:

From Table 4.07 it is observed that the price of green gram was naximum in
the month of Oclober or November in the districts ke Darrang, Dibmgarh, Goalpara,
Kamrup. Karbi-Anglong. Sivasagor and Assam as a whole, but for Cacher and Nagaon it
was in July while for Lakinmpur #t was in August. The highest rise of price was 13.85
per cent in the month of NMovember in Kammp and the lowest rise was 7.33 per cent in
Drarrang i the month of October. U 15 also revealed by the mdex numbers that 1o all the
districts the price dunng the year was ahove the prec of January but for one or two
months. It was also evident that the price rise, which was gradoal towards the later part of
the year. did not show any marked difference from that of January in all the districts.
Further, it was found that the coefficients of variation of index numbers on green grain b
different districts ranged from 2.00 per cemnt to 500 per cent. From this it may be
concluded that the price of green gram remained almost uniform during the monlhs of the

year in all the districts and in the state by and large.
4.1.8 Dlack gram:

Similar kind of index numbers for black gram lor diflerent districts and
Assam as a whole are shown in Table 4.08. From these index numbers it was found that
the maximum price nge was i1 the month of October for the districts other than Karbi-
Anglong and Sivasagor where 1t was in the month of September. In two districts, -
Diibregarh and Goalpara, the price rise was highest in November. The highest price rise
was 20.81 per cent in Lakhimpur and lowest was 10.95 per cent in Sivasagor in Getober
and December respectively. In the month of Fehruary and March the price was below the
price of January in the majority of the districts. The price of black gram from February w

May in Dibrugarh and Sivasagor was below the level of January and then rose gradually
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o maximuimn. In other districts the price tise starled from the moenth of April. Further, the
cocfficients of varialion were between 4.00 w0 7.0 per cent in all the distrigts, It was
evident from the cocfficient of variation that the price remained almost unitorm during
ihe months of the year and also among the districts,

4.1.9 Sugar:

Referring to the Table 4.09 for monthly price index of sugar it was abserved
that price rise 1N sugar was highest {19.29 per cent) 1 Goalpary. In addition to that, the
price of sugar in Goalpara district was found 1o be gradvally nising from Febroary
December. A siular type of situation was observed in Karbi-Anpiong and N.C11ills
also, though the naximam rise was to the extent of 6.85 per cent. which was much below
the rise 1o Croalpara. [noother districts such as Darrang, Dibrugarh, Kamrup, Nagaon
Stvasagor the gradoat price rise was abserved up to september with a maxinmuam rse up
to 14.73 per cent in Sivasagor whereas in Cacher and Laklumpur it continued up to
Nevember with a muaximum rise to 10,80 per cent in Lakhimpur and then lel] sharply. For
the state as a whole also price rise was pradual from February to Noveniber. However, as
disclosed by the coctlicients of vanation Jor dilferent distncts, the price of sugar to a

great extent was uniform during éhe year i the state over the districts,

Sumnanizing the results presented in the preceding discussion, Table 4.10
shows the disinbution of different commeoedities accordmyg to different levels of price rise
and price variation during a year in different districts of Assam. The table reveals that
except for potato the price nise for all other commaodities remained wathin 30.00 per cent
within & vear constdering Janoary as the base month. For potato the price rise may o
beyond S0.00 per cent bn remained within 100.06 per cent in Darrang. Karb-Anglong,
Lakhimpur and Sivasapor and none of the commodities had a nse above YKL per cent.
As regards the variation. it is clear from the table that except potato, mustard and onion
the prices of alt other commodities rematn more or less unitorm (coefficient of variations<
10,00 per cent) duning the year in ditferent districts. The price of onion and potato was
found volatile in all dislricts whereas for mustard it was more or less uniform except

Darrang district.
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42 INDEX NUMBER OF YEARLY AVERAGE PRICE

In this section, the pattern and the range of price {maximum - minimumn) of
cominedities meluded in the study over the years have been dealt with, The yearty
average pricc of the commoditics in different years were converted to an index number
relative to thal of 1981 in order 10 achieve rarienality in comparing the price of different
years.

Yearly price index ol diflerent commodities wn different distniets of Assam
and in the state of Assam as a whole for the study period has been presented in Table
4.17 1w 419, The result reveals that there was a general rend of price rise in all the
districts af Assam except 4 fow vears. A similat type of increasing trend was shown in all
india Price ndex Number of whotesale price {ftom 1982-83 to 1992- 93 particularly in

food anicles {page 309 India- [994}.

To explore the exlent of vanability and 1o make a comparison of varialion
among districts in the prices during the period 1980--19949, coethictents of variation were
calcidated from the index numbers of wholesale prices, commoditywise and districtwise
and have been presented towards the bottom of the tabies. Also shown are the ranges of
variation i oprice indices for the two break-up periods [Q80-RY and 1990- (999 a1 the
bottom of the table Fhe infurmation and conclusions derived from different tables are as

follows.

4.2.1 Rice (common):

index numbers of yeady average prices of rce {common) for dilTerem
districts as shown in Table 4,11 indicate that the highL:s;t increase in price which was
more than 400 per cent above the mimmum in 1951, was in Dibrugarh district and
similar price behavior was observed n Kammp district also. The lowest rise, which was
nearly 300 per cent above that of 1981 was observed in two districts Karbi-Anglong and
Darrang. In the remaining districts namely, Cacher, Goalpara, Lakhimpur, Nagaon,
N.C.Hills and Sivasagor the rise was between 300—400 per cent abave the minimum.
Although, the rise in most of the disiricts may be constdercd usual, the fowest rise n

Karbi-Anglong districts was unusual inthe sense that, it, being a hill district produces
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less rice and as such  depends mainky on  (he imports from other districts, wihnch
should hiave resulted in more price rise. It is also observed that in disticrs ke Cacher.
Goalpara, Lakhimpur, Karbi-Anglong and Sivasagor, the price was nising generally with
fmes but in districts like Darrang. Dibrugarh. Kamrup, Nagaon and N.CHills a
maderately Huctuating behavier of the prices could be observed from the fndex numbers,
In the wtae as a whole, the maxivmum rise in 1990 was about 400 per cent above the
minimum in 1981 and it way penerally wpwards over the years. Fusthes, a comparison
among the cocfticients of variation of the mdex pumbers of the districts reveal that the
price variafion was more in all the plain districts than in the two hills districts- Karbi-
Anglong and N.C Hills. However, a comparison among the range of price [ndices for the
two break-up periods 1980-89 and 1990-1999 reveals that the price change was highest
during (980-89 in Wibragarh (152,79 per comy and ahove 1000 per ceat only
Cacher. Kamrup and Sivasagor whereas dwing 1990-99. in alt the districts it was
between 200-300 pee cent. Fer the state as 4 whole during 1980-89 it was below 100 per
cert but i 1990-99 it was above 200 per cont. Thus, it was evidear from the rosults that
price varation was sharper during 1990-99 fur the different districts and the stale as o

whale than in T9E0-89.
4.2.2 Rice (fine):

Table 4.12 shows the index number of yearly average prices of vice {fine) for
different districts of Assam and the state as a whoke. Analyzing the index numbers It was
faund that in Nagaon district the increase of price index was highest and was more than
SO0 pey cent ahove the minimum i 1980, The Jowest rise of ntice. which was about 300
pet cent above the minimum. was observed in the distrivt of Karbi-Anglong, In the
remaining  districts  namely, Cacher. Darrang, Dibrugarh, Goalpara, Kammup.
Lakhimpur, N.C Hifls and Sivasagor the risc was bevweea 300-500 per cent abave the
minimum. Morcover. from the index numbers for each of the districts like Dibrugarh,
Goalpara, Kamrup, Karbi-Anglong, {akhitnpur and Sivasagoec it 15 clear that the price
wus tising pgenerally with ime. However in Caeher, Darrang, Nagaon, N.CHills it was

fluctuating moderately. In the staie a5 a whole the maximum nse of price in 1999 was
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more than 300 per cent above that of 1980. A companson among the coctficients of
varlation of the index nambers of different districls reveals that the price variation was
highest (57.46 per cent) in Nagaon, although vanations in price wn other districts also
were nol less {above 40.00 per cent in each district). However, a compatison among the
range of price ndices for the decade 1980-89 and 199099 reveals that the price changes
was highest during 1980-89 in Dibrugarh {187.30 per cent) and above 100 per cent only
in Cacher. N.C.INhlls and Sivasagor whercas during 1990-99 in all the district it was
between 200 per cent lo 300 per cont except in Cacher and N.C Hills. For the state as a
wholc it was below 100 percent i 1980-89 and above 200 per cent dunng 1990-99,
Thus it led to the conclusion that the price rise in rice ([ine} was sharper during 199(1-99

for the different districts of Assam.
4.2.3 Mustard:

The index numbers of vearly averape prices for mustard (Table 4.13) show
that from 1980 to 1999 the price rise was highest tn [Darrang. which was about 436.72 per
cent and the lowest was about 192.64 per cemt in Sivasagor district. Next o Darrang |
Dibrugarh district experienced a rnise up w ghout 363 per cent above that of 1980, 1n all
other distncts the rise remained m between 200 -- 280 per cent of the price of 1980,
which was also identical w that of the whole staie. However, as indicated by the
coeflicients of variation. the price of muostard varied less in districts [ike Cacher, Karbi-
Anglong, Takbimpur, Nagaon, W.CIlills and Sivasager than Darrang. Dibrugarh,
Gualpara and Kamrup and also than the state as a whole. Dibrugarh faced the maximum
variation during the period as indicated by the bighest value (58.29 per cont) of
coefficient of variation. Higher variation in pricc in some of the districts was further
evident from the fact that unlike rice the price of mustard in e intermediate years of Lhe
study period {luctuated {tequently. Ilowever, observing the range of price index in the
two break-up perods 1980-89 and 1990-99, it can be mentioned that the variation in
price of mustard was sharper during 1990-99 since \be range of variagon was vetween

35.21 - 16604 per cent and 148.47 — 383.42 per cent in the two perieds respectively.
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4.2 4 I'otato:

For potato (Table 4.14%, the price rise was hiphest (about 590 per cent) in
Sivasagor and lowest {abowt 220 per cent) in Magaon distnicts when compared with that
af 1980. The extent of rise as reflected by the maximum index number was between 400-
S00 per cent in Cacher, Damrang, and Dibrugarh and between 300 - 400 per cent in
Goalpara, Karbi-Anglong, Lakhimpur and N.C.Hills. Also it is cvident from the index
numbers of 1999 that the price of the commodity dropped considerably in all the distnicts
in that year. The siluation was simitar for the whole state also where the maximum rise of
price was within 400 per cent of the price of 1980. The values of coeffictents of variation
for different districts and the state as a whole further reflect that the variation in price of
potato was large during the study period and the extent of variation was almost of same
orer in different districts. Again considering the (wo periods 1980-89 and 199049
separatcly, the range of index numbers showed that in distnets like Cacher, Goalpara,
Lakhimpur and N.C.Hills the price vanalion were less and below 160 per cent during
138089, Similarly, in Darrang, Dibrugach, Kamrup, Nagaon and Sivasapor also it was
less but more than 100 per cent and Iess than 150 per cent. However, in Karbi-Anglong it
was above 300 per cent indicating that in this district the price vanation was larpest
during 1980-89. During 1990-99 also the situation was similar in this distnict whereas
lhe situalion in all other distncts and the state as a whole changed markediy as reflected
by the range of price index lying between 300- 500 per cent except in Goalpara,
Kamrup and Nagaon where 1t was between 175-300 per cent although the siwation in

Kamrup and Nagaon rematned more or iess similar in Lhe twe periods.

4.2.5 Onion:

In the case of onion the price rse between 1980-99 as reflected by the jndex
mumbers (Table 4.15) was vary high in almost all the districts and 1n the state as a whole.
The rise was Lo the gxtent of 900 per cent and more in Cecher, Darrang, Dibmugarh,
Kamrup and Sivasapor and more than 700 per cent in Karbi-Anglong, Lakhimpur,
N.C.Hills and in the state as a whole. Oniy in Nagaon district the rise was within 500 per
cenl, which was [east also. Further, the coefficients of variation of ditferent districts for

the whaole period make it evident that except for Nagaan, ell the districts of the state
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suffered from large variation in prices of onion during the peried under study. It is also
abserved that there was a sudden sharp jump in the prices of omon during the later parl of
nineties. The district, which sulfercd most from unsiable prices, was Karbi-Anglong,
which is evident [ the coefficicnt of variation value of &£.26 per cent. The least
suffered distnier was Napgaon (C.V, = 4538 per cent). Again, it was the decade of nincties
that experienced much higher price variatiop in all the districts other than Goalpara and

Kamnp, although it was more or less identical in both the decades in Kamrup.

4,24 Lentil:

Far lentil {(Table 4.16) the two disincts Inbrugarh and Sivasagor experienced
thie maximum change, which was more than 680 per cent above that of 1980 during the
period 1980-1999. Next to these two districts, Cacher, Goalpara, Kamrup and Nagaon
had the extent of change up to about 300 per cent during the period. The remaining
districts namely Darrang, Karbi-Anglong, Lakhimpur, N.C.Hills and the state as a whole
also expenienced the cxient of price change exceeding 400 per cent, during the period.
However., the extent of price change was much higher during 1990—99 than that was in
the peniod 1380-89. In Jact during the decade of cighties the extent of change was below
200 percent and more or less uniform for the all distriets. Dhuring, 1990--99, the extent of
variation was between 300 — 400 per cent cxcept for Dibrugarh and Sivasagor, where it
was 496.20 por cenl and 458.00 per cent respectively, Thus it 15 observed that rise in
price of lentil was sharper during 19%0-99. Dibrugarh and Sivasagor expcrienced the
higher price rise among the districts. Further, the cocflicients of variation for all the
disiricts and for the siate were between 5070 per cent indheating a higher order of
variation in prices it all che distocts and state as 2 whole. However, the movement ol

price of tentil in the districts of the state may be considered mere or less uniform.

4.2.7 Green gram:

From the index numbers of green gram {Table 4.17) i1 15 observed that the
nse in yearly average price was highest (nearly 700 per cent) in 1998 in Sivasapor from a
minimum in 1980 and was followed by Dibrugarh with a rise of 614.09 per cent. Thus in
these twa districts the rise in prices of green gram was higher than those in other ones

where the rise was limited to less than 450 per cent. In the siate as a whole this was just
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above 450 per cent during the whole period. While considering the break-up of the
whole period inte 1980-89 and 1990-99. it is observed that the highest range of
variations was in Dibrugarh (135.17 and 488.39) and in Sivasagor (202.8] and 469.79) in
the two periods respectively. For all other districts and the state as a whole it was around
100 per cent in 1980-89 and between 300 — 350 per cent in 1990-99 except in N.C Hils.
Thus it also indicates that three to four times ose in price of green gram was only
during 1950-99, Again considering the high values of coefficients of varations (52.34
pet cent 1o 64.60 per cent) it can be inferred that all the districts as well as the state as a
whole suffered largely from variation itn prices of green gram during the whole period

although the extent of variation between the districts was more or less of same order.

4.2.8 Black pram:

From the Table 4.18 it is observed that the maximum change of price index,
which was above 700 per cent of 1980, was in Kamrup and Dibrugarh district during Lhe
period 1980-1999, Similarly, in the district of Cacher, Goalpara, Lakhimpur and Nagaon,
Sivasagor and the state as @ whole the maximum change was between 600700 per cent
of the poce ol 1980. For three districts viz. Darmang, Karbi-Anglong and N.C Hills it was
between 500-600 per cent. But the extent of price change was not same in the two
decades; it was much higher in 1990-99 than in 1980-8%. Dunng the period of 1980-89
Ihe cxtent of price change was below 200 per cent in Darrang, Karbi-Anglong, Nagaon
and N.C.Hills. Similarly, for Cacher, Dibrugarh, Goalpara, Lakhimpur and Sivasagor il
was from 200 per cent to 300 per cent, but in Karnrup district il was above 300 per cent.
Dring the next decade 1.e. 1990-59, dic change of price was between 400 — 5 per cent
in all the districts other then the two distmcts — Cacher and Dibrugarh where it was above
500 per cent. Further, lhe coelficient of variation values for all the districts and for the
state as a whole was between 54 per cent and 65 per cent, which indicate (hat (he price
was more volatile over the years, although the varialion in price of black gram may be

considered wniformn in all the districts.

4.2.9 Sugar:

The price of sugar as reflected by the index pumber in Table 4.1 seemed to

come below the level of 1980 in the early years of eighties in most of the districts and 1n
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lhe state as a whole. For Cacher, Darrang, Kamrup, Karbj-Anglong, [Lakhimpur and
Nagacn it was up to 1987 that the price came below the level of 1980, The highest rise
seemed to occur in Sivasagor from 91.71to 36595 and least dse in Darrang dislriet
from 73.77 to 243.59. Further, the index number for 1983 in all the districts were
minimum during the whole period, wiich showed (hat the price of sugar in (hat panicular
year was minimum in all the districts during the period of study. Further, comparing the
range of index number of the period 198089 with that of 199099, it may be concluded
that price escalation during 1980-89 was lower than that of 1990-9%. The highest range
af price escalation in both the decades were in Sivasagor districts as indicated by range
of index numbers 94.60 and 169.01 respectively. As compared 1o the olher commodites,
price escalation 1n both the periods was much less for sugar. Further it is obscrved thal
the coefficient of vanation tor all districts and the state as a whole were between 39.00 1o
46.51 per cent indicating a variation of price over the years in aj] districls and Assam as a
whale. However, the proportion of increment of prices over the minimum ones may be

considered more or less uniform during the period under study.

The summary of the result and discussion made tius far has been presented in
the Table 4.20. 1t 15 found that by and large sugar and onion are the only commodities,
which suffers least and mwost respectively from price variation in lhe stale. For sugar it
was below 200 per cent and for onion it was 800 per cent and more. On the other hamd
the price variation for both types of rice, mustard and potato remained largely within 400
per cent in the state. Referming to the price variation in the three paricular pulse
commodities, viz, Jentll, preen gram and black gram in dilferent districts of Assam it

was found to be fluctuating between 400 — 300 per cent all over the state.

4,3 TREND IN PRICE OF AGRICULTURAL COMMODITIES

To analyze the price trend of each commodity in different districts of Assam
the following fonctional forms were oblained using the observed prices of Lhe

commodities as discussed in the section 3.4.3 of Chapter 111

fa) lLinear Y =atbx
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abmost ull the years of nineties, In Darrang district majority ol the vears of cighties and
nineties the observed price were above (he trend values of prices, Dibrogarh experienced
slightly different situation. Here, frend  values of prices weare higher from the middie of
eighties (1985} to the middle of nineties {1995). Almost a smular type of situabion was in
Gioalpara district. In Kamrup district equal numbers of years of the two decades
cxperienced lower price than  the trond valoes of prices. Trend values of prices were
higher during 1986-1991 in Karbi-Auplong. In other words the obscrved prices in thig
districts were higher than the trend values in early cighties and in most of the years
during nineties, It the other four districts namely, Lakbimpor, Nagaop, N.Cills and
Stvasagor. a more or less similar type of situation was observed in which mostly the later
vears of eighties expernenced Jower prices than the trend values of prices. A comparison
ol the behaviour of abserved and trend vatues of prices in different dwstricts further
revedled that the districts can be placed into two distinel groups showing similar type of

behaviour in prices of rice (commaon} among the districts ol the groups.

Group I - Cacher, Darrang, Kamroup, Karbi-Anglong, Lakhimpur. Napaon,
NSO, and Stvasagor, with random oceurrence of tremd price above the observed

DS,

Group II -- Ihbrugarh and Goalpara. with trend price above the observed
prive during mid eighties to mid nineties.
r
The stiuation of the state as a whole was also simpilar to that of Dibnyearh and
(ioalpara.

In case of rice {({ine). it was observed froom Tauble 4.23 that in Cacher,
Dibmagarh. Goalpara and N.C.Hills the observed prices were loss than the trend prices in
maiority of the years. In Cacher, Dibrugarh and N.C.Jlills most of the years of ninetics,
the observed prices were below trend prices, Other four  districts vz Karbi-Anglong,
j akhimpur, Nagaon and Sivasagor the observed prices were above the trend values in
majority of the years. The observed prices in Darrang, and Kammup district were below
the trend value for ouly five and seven years respectively, In Goalpara, Karb-Anglong,

Lakhimpur, and Nagaon district from 1985 (0 199] for majonty of the years the observed



0¥

vahee were below trend value. Lo the state of Assam as a wlhole the sttuation was same

with Stvasagor district.
4.3.2 Mustard:

Table 4.24 shows that in the year 1980 the lowest price of mustard was
Rs.312.08 per quintal in Darrang district and  highest price was Rs.591.67 per quintal in
Dibragarh districl. Dunng 1999 the lowest price of that commodity was in 1akhimpur
district {Rs. 135117ty and highest in Mibrugach disenict (Rs.2754.17/qtl). It may be
mentivned here that the price of mustard in ibrugarh district wuas muoch higher than the
Jowest price in both the vears. It may be due 0 less production of nmustard in Dibrugarh
district in comparison toits production in other district of the stae. Further, obscrving
the deviatton of lrend over the observed prices of mustard i different vears, it was
niviced that in districts like Cacher, Goalpara, Karbi-Anglong, Nagaon aml N.C.Hills
ohserved prices were ahove the trend value of prices in more number of vears. However,
in Dibrugarh. Lakhimpur and Sivasagor the observed prices were lower than the trend
value in maximum years, In Darrang and Kamrup o was evenly distribwted over the trend
values, But the peculiarity observed in Dibruparh and Lakhimpur was that the observid
price was lower pariieularly from mid eighties (1983) 1o mid nineties (1993-96). The two
districts wuere adjacent geographically and as such same factors may be responsible
fur main}aining the price behaviour in the twa disticts. In the state as a whole the

observed price was evenly distributed aver the trend values of prices.
4.3.3 Potate:

From Tablc 4,25 it is abserved that in (980 (he lowest price of potato wwas
Rs.123.75 (Dibrugarh} and in 1999 it was Rs.465.00 {Goalpara) per quintal. Similarly the
highest price for the commodity in the year 1980 was Rs.183.58 (N.CHills) and
Rs.758.33 (Darrang) in 1999 per quintal. It was also [ound that the observed prices over
the years in different districts follow the exponential tend. Comparing Uie trend values
for the commeodity with the observed prices over the years, it was found that in districts
like Darrane, Goalpara, the observed prices were above the trend values for more

number of years whereas in distncts like Cacher, Kamrup, Karbi-Anglong, Lakhimpur.
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Nagaon and N.C s che abserved prices were helow the trend peices for majoriny
of the years. In Dibrugarh and Sivasagor it was evenly distribuled. Towever, i the state
as a whole [or the nuyority of the yeuars, the observed prices were below the trend prices.
Another ymponant feature observed was that it was from the later part of eightics that the
chserved prices were helow the rend prices in tnost of the years in districts like Caclier,
Dibragark, Karle-Anglong, Lakhimpor, Nagaon, N.C Hills. Sivasagor and Assam as a

wlhele
4.3.4 Onign:

In Table 4.26 the observed and trend value of pricey of onion from the vear
198 1014999 have been showwn. The price of onion was found highest (Rg.230.73/q1).} in
harbi-Anglong distriet and lowest (Rs.134.92:gtL) in Goalpara distniet daring (980,
Dhueing 19949 the [owest price of ortiown rose up & B 903 00 per quintal in Kamrop distric]
and the highest in Darrang to Rs 183408 per quintal. The distribution of observed and
trend vilues gver the years furlber shows that in seven districls namely Cacher, Darrang,
Croalpara. Karbi-Angiong, Lakbimpur, NO Hills, Sivasagor and in the state a3 4 whole.
e phserved price was below the trend price for majorily of the years whereas i@ wag
evenly distibuwed in Dibrugarh apd Kamrop, But in Nagaon distnet unly for seven vears
vut of twenty the observed price was lower than the trend prices. In Kamrup and Darrang
anuther important observation was that the observed price was lower in most part of

cightics whereas in Cacher, Lakhimpur and N.C.Hills it was mostly during nineties.
4.3.5 Lentil, Green gram, Black gram:

For the commodities bentil. green gram and hlack gram the observed and
trendd values are shown i the Tabfe 4,27, 4.28 and 4.29 respectively, The ohserved data
shaws that in 1980 the Jowest prices wers Rs.311.67, Rs.347.50 and Rs.213.33/gtl for the
three commodines respectively in Sivasagor distnict. However, for the same year, the
hishest price for lentil was Rs414 83 in Karbi-Anglong, Rs.351 .42 for green gram in
(Cacher and 834942 for black pram in N.CIills In the year 1999 the lowest and
highest price for the three commodities varied from Rs.2141.67 {Karbi-Anglong) to Rs.
250437 {Magaon) per guintal in case of lentil. from Rs2529.42 (Darrang) to
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Rs.2815.83 {Lakbimpur) per quintal for green gram and from Rs (09407 (THbrugarl] to

Rs.2195. 83 (Karhi-Angfong) per quintal in case of black gran.

From the Table 427 it is found that oul of ten districts, 0 seven districts
ubserved price of [entif were below the trend price o owst of the yoars. Dt anly in two
districts Le, Lakhinpur and Sivasagor vhaerved price were lower than the trend values in
less nmber of vears, o N .CJils it was equally distributed, Another noticeable point s
that from 1982 w 1990 abscrved prices were less than the trend poces in majority of the
years 10 most of the districts. In Tabic 428 0 was seen that in Cacher. Gualpara,
bi.CHills and Sivasagor the observed prices of preen gram were below trend value in less
number of years whereas for most of yvears the observed prices were below trend prices in
case of Dibrugarh, Kamrup, Karbi-Anglong and Nagaon district, The same was evenby
disuibuted m Darrang and Lakhimpur cstrict. However for the sfate as o whofe the
ahsuerved prices were below the trend prices tor less number of years and wore abserved

randomly during the study poeieod.

Observing the deviation of ebserved price from trend prices of black geam
{Table 4.29) 1t was revealed diat vt of tert districts of Assany in four disirices namely
Drareang, Dibrugarh, Nagaon sod Sivasepor the obgerved price were below trend prices in
more pumber of years whercas in fwo distriets Cacher and Goalpara observed prices were
above trend prices in more number of vears and it was evenly distributed over the trend
value in Kamrup, Karbi-Anglong, Lakhimpur, N.C. Hills and Assam as a whole, 1t is
noticeable that the abscrved prices were below trend value in all the districts in 1998 and

1999, which indicated that the prices Increase was less in these two yoars,
4.3.0 Sugar:

The price movement of supar is prescnted in Table 4.30. During 1980 and
1999 the lowest price of sugar varied [rom Rs462 50 10 RS, 1652.92 in the satpe
district Sivasagor. The highesi price {Rs.093.58/g1l.) was observed in Cacher distnet in
1980 and it rose up o Rs. 1737 83 per quintal in Lakhimpur district in 1999,

Chserving the deviation of trend over the observed prices of sugar (Table

430} in dalferent districts of Assam.  was nanced that in Cacher, Darrang. Goalpara,

Kamrup, Karbi-Anglong, Lakhimpur. Nagaon and N.C . Hilis district the observed prices
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were below the trepd values in most of the vears whereas in Sivasagor the ohserved
prices were above the trend values in more nunber of years. But in Dibrugarh, observed
prices were equally disteibuted over the trend prices during the period, 1t was clearly
obscrved that durlng 1982 - 1992 in all the distvicts and in  the siae as & whole in
majority of the years the observed prices were helow wend prices indicating that duriae,

this preriod the price did not risc as expected to by the trend of prives in the state,

3.4 SEASONAL VARIATION OF AVERAGE FRICE

Tt 15 the commen pereeption that the price of agricubiural commudity like rice
m a stuwe like Assam where it is considered to be the staple food. baves differently an
difterent seasons duc to some agro-climatic and socio- ceonomie factors inherent with the
living practices of the people. The same is trus for most of the asricultwral commodities
consimed or needed by the buman population. Of course the timing of the scasons for
differeat commedities may not be same. Considening the different agro- eeonomic and
soctal factors, which are assumed o be associmed with price hehaviowr of the
commodities, the seasons for the present sdics have been termed a8 pre-sowing,
sowing, harvesing and pose-harvesting, The perod lor each of these seasons foe different
compnditics are defined as per the agricultura) norms and are menfioned at the bottom of
the reference table for the scasonal price indices of the crop. Table 4 31— 4.34 shows the

seasonal indices of nioe commaodities considered i the study.
4.4.1 Rice (eomman) and Rice {fine):

Table 4.3 presents the seasonal price indices of the two types of rice i.e, rice
(common) and rice (fine) included in .i.hr. stady for different distness of the state. As
obscrved in the wble, the seasonal price indices veflects that in some diswricts such as
Dibrugarh, Karbi-Anglong and Nagaan, the price of nce (common) did not show marked
differcnces in the four seasons, O the other hand, the distriet fike Cacher experiernced a
slightly higher pricc during harvesiing and simmlarly Darrang during pre-sowing,
Goalpara during pre-sowing, sowing and posi-harvesting, Kamrup and Lakbimpur during
post-harvesting, N.C.Hills dwinog sowing and post-harvesting and in Sivasager during

sowing season, However, based on the values of the scasonal indices, it ean be concluded
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that by and large the price of ree (commen) remained siightly in higher side during the

pre-sowing and sowing season in majorniy ot the districts and the stale as a whole.

In the case of rice {(fine) also, aimost similar was the situation in the state, In
- Cacher, Dibrugardy, Coatpara. Nagaon, NJC Hills no noticeable scasonal price varialion
could be abserved. In Kamrup distrier also the variation between the seasons 1s oot
naticeahle but the values of indices reflects that ihis district experienced a slighly higher
prices mocach scason over most of the other districts, In Sivasapor district aise, in the
three scusons viz. pre-sowing, harvesung and post-harvesting the price of rice {fingj was
observed to be tugher than that in the sowing season. Another. important observation is
that i the sowing scavon the prices of nee {ine) was lower in most of Lhe districts which
i5 against the gencral perception. because the period of the sowing scasun includes the
rainy season and also it s the end of the previows erop year and heginming of the new
crap year. As sucl, exhaastion of eld stock and impediiuents crealed by rainy season
shoold have mfluenced the price adversely, However, as it did not happen in that way
meestigation with more refated factors has to be made before coming t a cerlain definite

conclusion,
4.4.2 Mustard and Potato:

In Table 4.32 the sessonat indices of mustard and potato are presenled {or
different districts and the state as a whole. In post-harvesting season (April  June} the
scasomal indices of mustard were observed to be lowest in all the districts and Assam as a
whule. Tt indicates that, there was a downward trend of price during the post- harvesting
scazon. Similarly, hiphest price rise was Dbscnﬁd in the sowing scason in 2il the districts
other thann [wbrugarh, Lakhimpur and Sivasagor. When the price indices of all the
districts were compared among different seasons it was vbserved that in Sivasagor district
the price remained more or less uniform in all the four seayons. Sipylarly, in Thbrugagh
and [akhimpur although the pnce rise was noticeable in harvesting period, it was not
much different tfrom that of other three perieds. As a whole, the gencral conclusion that

may be made 1s that fur mustard, sowing o harvesting period 15 the period of price rise.

A similar type of picture is also reflected by the scasonal indices of potato. It

was ohserved from the table that the scasonal tndex was highest in the sowing
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season (Qctober - December) in all districts except in Kamrup, The maxunum scasonal
index during sowing scason was 103.05 in Kurbi-Anglong district and the minimum was
9% 73 in Kamgup district. Further. in harvesting and post-liarvesting scason the sensooal
mdices were indicative of downward price trend ip Ywe magority of the distniclz, However.
from the above analysis, existence of scasunal variation (o some extent t prices of poiaio

cannot b everlooked.
£.4.3 Onion and Lentil:

From the seasomal price indices of onion and leatil presented in Table 4.33, i
is observed thar among the tour seasons (he pick periad of price rse in oniou was the
gowing season {Octaber - Decombery in all the districts other than Gealparu and the state
as a whole. Alsa, it s observed that i the post-harvest period, the price of onitm came
down in all the districts and in the state Bowever. in Goalpara it was the pie-sowing and
harvesting period that faced a price rise vver the other Iwo seasvns, On the whole, sowing

season may be identified as the period of price nse for omon.

Further, the szasonal price mdices of leatid (Table 4.33) rewcaly that the
depression of price provailed in the market during the post-barvesting  penusd
{Aprl=tune) in almost all the districts, Purther, it was the sowang dnd harvesting season
when price of lentid rose shightly ever the other twe seasons in the dismiets other than
Kamnup where price was stightly above that of post-harvesting season during pre-sowing
to harvesting period. The highest seasonal index in harvesting scason was 100145 1n
Lakhimpur aud lowest was 99.56 in post-harvestimg season i Stvasagor. To sum up the
over all picture on the state based on the seasonal price indices. it can be mentivacd here
that the seasonal price vaciation of lentil was very limited in different districts of the state,

and sowing and harvesting period seem to be the period of price risc.
4.4.4 Green gram, Black gram and Sugar:

Table 4.34 presents ihe seiseny] price indices of green gram |, black graw and
sugar, Comparing the mdices far green gram in different districts it is found (hat o some
districts seasomal variation exisled o certain extent. In Cacher. Goalpara, N.C_Hills and
Sivasagor district the price of green gyan was almost similar in all the seasons. Darrang

and Dibrugarh indicale price rise in harvesting and post-harvesting peried. In Kamrop
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and Karhi-Anglong. price reduction was observed in post-harvesting scason only.
owever, cansidenng the valoes of the indices in different scasons ip dillerent districts, it
can be inferred that the priges of green gram did not show  ¢ountable  luctuation
hetween the scasons in the whole stae durtng the year. In other words no particular
season could show any influence on the price level of preen pram, which may be due 1o
the fuct that the demand and market supply of this commeodity, remainz almost balanced

in all the seasons.

Examining the seasonat indices for black gram (Table- 4.34) it 13 observed
thal a decliming trend of price wag i the market i post-harvesting season in majority of
the disteicts other than Dibrugarh, N.C.Hills and Stvasagor where declining price was
prevailing in the sowing and harvesting seasons. In Cacher district price level seemed w
he almost cgual in all the scasons, whereas 10 was pre-sowine scason when the price of
black pram was in a highest level o Dibrugarh and Karbi-Anglong. 1 reached the highest
tevel in post-harvesting penod in N.C Hills and Sivasagor. In sowing scason the districts
where price level could reach maximum were Damang. Goalpara, Kamrup, Lakhimpur
and Nagaon. Amongst the diztricts the highest level of price was reached in Lakhimpur in
seswing season followed by Sivasagor i post-harvesting period and Kamrup, Goalpara,
Darrang in the sowing season. ln summing up, i can be concluded that in major portion
of 1he state the price of black gram remained high in the pre- sowing and sowing season

of the crop (hlack gram} year,

For sugar we classified the whole year into four scasons ie. transplanting,
post-transplanting,  pre-harvesting  and  harvesting,  which  are  different {o other
commaodities. It s because the duration of sugarcane from planting to harvesting 1s about
ten W eleven months. Observing the scasonal indices of sugar it 15 tound that there was a
decreasing trend in the harvesting season {December to February) in the majority of the
districts. And in transplanting seasen scasonal indices of price were highest in all the
districts except Kamrup and Karbi-Anglong. In other two seasons no marked difference

was reflcoted,



4.5 TO TEST FHE VARIATION IN SEASONAL PRICES

In the preceding section seasonal indices for different commodiiies in
different distriets of (he state have been presented and the behaviour of the seasonal
prices of each commodity has also been discussed separately for cach district, 1n this
seclion an altcmpt has been made 1o test statistically the vanation between segsonal
prices of the commeditics in the state as a whole by applying the technique of Analysis ot
Vamance (Appendix — 1) on the seasonal price indices of the commodity in different

districts.

Table 4.35 showy the mean values of seasonal indives of price for dilferent
commaodities under consideration along with the critical dilference (C.T.} at 5 per cent
prebability level. From the table it 13 seen tbhat for rice {common) and rice (fine) there was
no siglificant difference hetween the seasonal ndices of price within g vear i thic state
as a whole. It Indicates that the price of rice {common) and rice {fine} remain unilomm

during the year in the state.

For mustard when it was examined, a significant difference was found
between the seasonal indices of price within the year, The mean difference of seasonal
indices of price between the harvesting and post-harvesting and alse between sowing and
past-harvesting were .68 and 1.03 respectively, which were higher than the critical
difference value. Thus a significant difference between the prices of harvesting and post-

harvesting, and between sowing and post- harvesting period was indicated.

By analyzing the scasonal indices of price for potate 1t was found that there
was a signilicant difference between the prices of sowing—pre-sowing, sowing -

harvesting and sowing—post-harvesting seasons.

Similarly, sigimibicant scasonal price variation between pre-sowing ~ sowing,
pre~sowing - post-harvesting, sowing — harvesting, sowing — post-harvesting and
between harvesting and post-harvesting season eould be observed in the case of onion
also,

Among the three commeodities lentil, green gram and hlack gram only in the

case of lentil signi{icant scasonal price variations was observed. Here, excepl between

sowing and harvesting, the price variattons between all the other three scasons were



TABLE- 4.35

MEAN SEASONAL INDICES OF PRICE FOR DIFFERENT COMMOCDITIES

Season | Pre-sowing Sowing Harvesting : Post- | C.D. |
- | harvesting . (5%) |
Commodity ' o ] L
Rice : 99.90 ' 99.92 9% 85 99 95 NS,
{common)
[Rice {fing) §9.94 99.74 "~ 99380 99 .92 "'l"_Nf'é_' ’
"Mustard 9379°% | 100.36° g5.69" | 9931% | 060
Potato  99.25° 1" 10097° 99.86 ° 9979° | 087 |
Onion ~ 100.00° T 102.24° 99.90° 97.22" 1.26
Lentl 99.92° ©100.05° | 10011% T Togvsc 013 |
Greengram | 100.08 9988 9986 | 8936 NS
i 1
" S — ) ) [ ER ]
Black gram ! 99.93 i 100.D1 | 99.76 99.73 N.S.
Season | Transplanting Post- " Pre- Harvesting | C.D.
transplanting | harvesting (5%}
Commodity | . . L R
Sugar 99.73 100.53 9968 99.37 N.S.

C.D.- —Critical Dhfference, N.S.— Mon- Significant.

Mean indices with common superscript have ne significant difference botwee. them and with
different superscript has shows significant difference.
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significantly different. For sugar no significant  difference was  shown in the mean

seasonal indices,

4.6 CORRELATION BETWEEN I'RICE AND COST OF CULTIVATION

To explore the rclation betwecn price and cost of production, correlation
coeflicients  between price and cost of cultivation of the commodities are calculated
and presented in Table 4,36, Duce to non-availabilily of data on cost of cultivation of
cunmaodities other than rice and mustard the cocfficient are caloulated only  for rice and

tustard.

TABLFE - 4.36

COEFFICIENT OF CORRELATION BETWLELN PRICE AND COST OF
CULTIVATLON.

Mustard

Coefficioit of 0.9 l .04 ‘ £3,94

correlation ( r)

In case of rice (common} and rice {fing) as observed in the Table 4.36 a
significant correlation between the cost of cultivation and the poce of both types of rice
was found tor exist. The cocHicients of commelaton were found to be .99 and 0.99, which
indicates an almest perfect relation between prices and cost of coltivation of rice,
Stmilarly, a strong relation as mdicated by the comeistion coefficient value 0,94 was

found 1o be present between the cost of cultivation and the price of mustard also,

4.7 TO TEST SPATIAL YARIATION OF PRICE

To gxamine the jnfluence of lneal production of a commodity in determining

its market price, analysis of covarlance was carricd out on prices of dillerent



TABLE -4.37

STIMATED REGRESSICN COEFFICENT {#] OF PRICE ON PRODUCTION

FOR
DIFFERENT COMMODITIES
T Commodity T " Estimated reqression T T T tvalue
A B
‘ Coeflicient () J
(ﬁﬁ{?ﬁﬁn’xﬁ v B Y
;'ﬁ?;;ﬁﬁa“ T T —T — i
[msmm A T2 [ Timnsy
[Potate _: T Thm T T T | T AQ9NS)
[omen = — 7@ T T T Amms
[
Tertil _[_ — T T 338 {““T.ESTNE}
)_[?reen gram |— R - 224 (NS)
Black gram 7___ Y F T 037(NSY
o I P
Sugar J -G.73 '[ D52 (N.5)
e S (S
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commodites taking total production of e eommodity 1 the distrivt as covariate. Table
437 shows the estunated values of regression coefficients (B} ol price ou productict atid
the corresponding = 17 vaties e test of significance of B, It was observed that, values of
B for all conwandities other than rice were non-significant Flence, ot can he concluded
that the total production of the commadities i the district had no sgnificanr ¢fTect on

prices of the commeditics other than rice,

As the prce of rige was found to be sienificantly affecied by the total
production of rice w the distvict, the mean proges of rice for each district during the period
under study frad been adiusted afler climinating the etfect of towal production of rice ol
the district on the price. The adjusted mean price alony, with the unadjusted ones are
presented in the Table 4. 38 Further, the analysis of covartance {Appendix - 11y carried
ol on the mean prices of rice (both typesy in different distriets doring the period has
shown the existence of sighiffeant difference between adjusted mean prices ol rice in
different districrs. Table 439 and 4.40 shows the difterences between adjusted mean
prices of rice {copunon) and rice (finej respecticedy in different Jistricls of Assam,
Fowever, compacison of the adjusted mean prices of different districts (Table 4.39) hag
shown that the prices of N.C. FHlls during the period ander study was signiticantly
ditterent from all disteicts uthee than Gealpara and Kamnup for rice {commony whereas it
was slunifeantly difTercot from all ober distiiery in case of nice (fnej (Tabic 4.40%
Siularly, sigmficant difference was observed between Darrang and Kamrip also for rice
(eontmiedr} but nor for nee {fine). Sipmificant dilferences were afso observed between
Darrang and distoicts like Dibrugarh, Goalpara, Karbi-Angloug, Lakhimpur, Nagaen and
simifar  was  the situation  for the mean proces between  Dibrugarh- Kammp.
Dibrugarh-Sivasagos, Goalpara—Kamrup, Goalpara—Sivasagor, Kamrup- Karbi-Anglong,
Kamrup — Laklumpur, Kamrop -~ Nagaon, Karbi-Anglong - Sivasagor, Lakhimpur
—Sivasagor, Napaon - Sivasaygor for eice {fing). As » whole it may be concloded that
spatial varlation in prices of both type of rice during the period of study was present
hetween the districts of Assam, while the production of the corresponding district was

taken into accautit.



TABLE - 4.28

MEAN VALUE OF PRICE FROM 1980-1993 FOR RICE IN

DIFFERENT DISTRICT
(Rupees per Quintal)
[ N " Rice [common} ST " Rice(fne)
! Districk [_Unadjustcd pru::e ,I hﬁjusted Prlce f Unaﬂjuﬁd?ri-cé _P'.dj_uSEF‘rTE ‘
}Cachtr - ]‘hﬁﬁﬁ_ " Teaven T TTe3ge | 82238
LDarrang _" - 'Eéﬁi_h__L T 45371 '_]__ TEB0.TT {‘—_ 528 41 hj
[E.ﬁhrgErrT ' '“_'T TB1131 | T TEwzn | T TBa3ma "f 0681 |
(Goapars T [ Wees 7 Tsdmas” | rigse [ éseao ]
}hfa?mﬁ o '_]_ T 61924 _:_ T58026 [ 71133 __‘lt_' 557 .84 —|
L A —— %71 ] ewasr
[Lékhﬁpar_"_ T 51iEg | TEiZOs 1T T eiTED —[[: Eﬁﬁ_h—_f[
| Fiagaon _"T_ TE1 03 |'_"‘ 45648 ? '_'_Wﬁz_"_| T 68553
. : |

| To.¢ s “[ 437 74 T Biz.2a I‘I"_“ 695.34 _‘J_“_Eﬁaas !
f Sivasagor 52231 |7 Tamomi _{ 606.27 —] T 48258 !
g =t —— — 9395 — T }_ 76.66 |

¢ D.- Critcal Dafference,
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4.4 STABILITY INDEX

The prices ol different compuditics are maost bkely o fluctuate over the
years and over the months within a year duc to various factors, Applying analysis of
covariance technigue in Lhe preceding seclion the spatial varation of the prees over the
districts of the state has bueen stodied and discussed. In order to measure e nature of
fluctuation as stable or non stable, stability indices as discussed ip the section 4.8, arc
caleulated from the price indices of the commadities for the period 1980~ 1994
4.8.1 Stability of price over the year:

Table 4.41 shows the stability indices of different commuodities under
consideration. Analvzing the indices it was found that for rice (common) io all the
Jdistriets of Assam the stability indices were above T{oned, which indicates that the price
of rice {commaon) was mure stable over the years. Simular situation was scen for rice
{fine} in all the districts other than Nagaen, where, as indicated by the mdex value 0.86.
the price was less stable. To case of muostard and sugar, price was stable in all districts
over the years. For potato the stability indices of price were above onc [n all the districts
excepd in Darrang. which implies a stabbity of price over tme o district other than
Darrang. For anivn. vther than Nagaon where stability mdex was 1.09, in all the distniets
tlowas below one indicating that prices of onion were unstable over the vears in the

districts nther than Nagaon where it was more siabie.

Referring to pulsces like lentl, green gram and black gram the stability indices
for these three type of pulses ate found o be below one in the distriets excepl for green
gram . Darrang and Kamrup where the ndices are fourd to be 1M and 103
respectively for this commadity. Thus it may be concluded that although for green gram,
the prices were more or less stable in Darrang and Kamrup over the vears, the price of
pulses in general sulfered from instability inthe different districts over the years. Further.
it was ohacrved thal the prices of black gram remained most unstable in all the distnicts
during the period. $imilarly, most unstable was omon in Cacher, Darrang, Goalpara.
Kamrup, Karbi-Anglong. Lakhimpur, N.CHills; {enul in Cacher, Dibrugarh, Karbi-

Anglong. Nagaon; green gram 1 Cacher and Sivasagor,
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4.4.2 Stubility of price over munths during a year:
Table 4.42 shows the stability indices of price during a year for different
conunodities i differcnt districts of Assam. Observing the stability indiees for rice
(commeon] and rice {fine) it is found hai in all the districts of Assam the stability indices

were above one, which shows a stability in price of bath types of tlee during e year

In vase of musterd the stability indices were below one 0 majority of the
districes viher than Cacher. Iibrugarh. Karbi-Anglong and Sivasagor, where it were .43,
4.04, 1.43 and 1.43 respeenvely. This shows that during a year the prices of mustard
temaiti unstable i the districts other thap Cacher, Dibrugarh, Karbi-Anglong and

BVasapoT,

In repurds 10 potao and onion the stability indices are found to be below ane
i all the districts exeept Kamrup for onion. This indicates that exeept onion in Kanirup
district. the prices of potato and omion rerouined unstable during the vear in general in the
districts.

Similarly, better stability in prices of lentil, green gram and black pram was
ebserved o alf the distriess as the stability index for all these was found 1o mare than cac
except for black gram i Coalpars whiere 3t was almost equal to one (0.97), Similar
situation was observed during the year {or sugar also.  llowever, considening all the
commodities it was found that the prices of potato, far which stability indices were Faund
to be much lower than one, remained much unstable in all the districts during o vear.
Similar situation was observed for onien in Cacher, Dibrugarh, Karbi-Anglong.

Lakhimpur, Nagacn. N.C Hills and Sivazagor.
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CHAPTER -V
SUMMARY AND CONCLUSION

Prices of agricultural commodities in a certain place mainly depend on its
production and the prevailing supply and demand situation for the commoditcs on the
place. Further, the demand for any agricultural commodities is not confined w the place
where it is produced. [ts demand may come from any far off places where its availability
is adversely alfected because of insuflicient production, improper storing fhcilities,
absence of proper marketing systern ete . Perishability of commodities 15 another maticr
of concern for the farmers because it compels the farmers to sell their produces without
having a controlling grip over the price of the commodities. Under such circumstances it
ts ubvious that without a proper marketing arrangement and price mechanism in the Hae
of industrial products. Nuctuation of prices i agricultural commodities is a common
plhepomenon and in certain situations this leads to uncompensatty 1oss to the farmers.
Morcover, the unscrupulous apents (nd a proper role w play io aggravating the situation
when a proper marketing channe! and price nechanism are found absent to have a control
over the situation. In a state like Assam where people have to depend mainly on imports
from other states {or a good number of agricultwral commedities price Auctuation is a

common phenomenon due o msutticient production and improper marketing mechanism,

The poncipal food crop of the state 15 rice, which oceupies nearly 7(0.00 per
cent of the cropped area of the state. Llowever, other crops like mustard, potato, onion,
lenitl, black gram, green gram. sugarcane etc. are also grown, but the production of these
crops are not sufficient 1o meet the demand of its population. This leads to the imperts of
these cammodities from other states whenever situation demands. Under such sieations.
the zap between the demand and supply becomes a concerning tactor for influencing the
price of these commodities. Furlhermore, the agro-climatic ¢onditions of the dilferent
regions of the statc of Assam are not similar and hence nol suilable for cultivating each
crop In all the regions or disiricts of the siate n equal tenms, since different crops need
different types of agronomic and eultural practices and climatic conditions. In addition 10

these there exists wide vanations between the districts in terms of cultivable area, area
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under different crops. irrigation lacility, application of improved agricultural technology
clc.. Varialions in these factors lead to imbalances in production between the districls
which consequently reflect its impact on the movement of prices of differem

commodities in different places.

Scasonal variations i supply and demand more particularly  seasons
cotnciding with the people’s festivals or with socio-cultural aclivities of the pecple
influence the prices of some comumodities. N i observed that under such situations
demand and supply position of such commodilics is 50 created by the traders that it
becomes congenial for price fluctuation, Under these cireumstances, an analytical stady
on the behaviour of prices of agneulural commaodities in the state would be of imuncnse
heip for the policy makers and management community in general and producers,

distoibutors and conswners in particular.

In the light of the chrcumsiances as described above the present study has
been carmied out with the following objectives.

I. - 1o construct the monthly price index of each commuodity for each dislrict
and  the state as a whole,

2. - to study the wend in prices of cach commaodity for cach distriet and for
thu state as a whole and w examine the relation between the cost of production and the
price ol different commaodities,

3. - to test the spatial vanation of prices using analysis of co-variance
technigue with yearly production as 1he covariate,

4, — to test the seasonal vaniation of prices by analysis  of  Varlance

echnigue and

5. — 1o study the consistency of price variation of different commaodities over

time and space by calculating stability index.

5.1 COLLECTION OF DATA

In conducting the present study following poinls were takep into

consilderation,
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Though, during the period 1980-1999 the number of the districts of the state
had heen increased to 24.the study had been kept confined to those ortginal 1(} districts
for which data required for the study were avatlable. However. the places under the new

districts arc coverad under these 10 districts.
The reference period of the present study was 20 vears from 1980-1999,

The study iz entirely based on secondary data. Time senes data on wholesale
prices of nine principal food items vie rice (both common and fing), muslard. potato,

criom, lentil, green gram, hlack gram. and sugar were considered.

To explore the relation between price and cost of cultivation data were
collected from ~Cost of Cultivation of Principal Crops in India™ published by the
Government ol India.

To examine (he effect of production on price, production data {or the sample

commodities were collected for the period from the Basic Agricultural Statistics

published by the THrectorate of Apriculture, Statistical Wing, Goveranient of Assan.

3.2 ANALYTICAL TECIINIQULE

To meet he objectives of the study lollowing analytical procedures were
adopted.
5.2.1 Index Number: Commoditywise and districtwise price indices were calculated for
dilferent months of the year and for different vears of the stuwdy period with the help of
Chain Index.
5.2.2 Ceefficient of Variation: To compare the variation of prices belween the districts
over the yvears and owver the months duning a year. cocfficient of vanations were

calculated.

5.2.3 Curve Fiiting: To analyze the price trend following functional forms were used.

(a) Linear: Y=a+hx
. b
(b} Power curve: Y=ax
b

{c) Exponential curve: Y= ae
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Where, v is dependent vanable (poce) and x (time) is /ndependent vanable,

The fimctional form having the highest value of cocflicient of determination

was used for fitting the trend price for cach commodity districhwise,

5.2.4 Seasonal Price Indices: To examine the seasonal price behaviour multiplicative
aodel of time series analysis was adopied for the seasponal wholesale price of

commodities.

In calculating scasona! indices for the period, ratio e trend method was wsed.
Here, the year was divided into four seasons viz, pre-sowing, sowing, harvesting and
post-harvesting scason. Again to get the price of cach season. the prices of three months

including in the season were averaged.

5.2.5 Analysis of Variance: ‘T'o judge the significance of difference in scasonal price

variation of each commedity analysis of variance test was done

5.2.6 Coefhicient of correlations: To examine the relation between cost of cultivation
and prices of commaodities for different years the cocificicnt of co-relations was

caleulated.,

5.2.7 Analysis of Covariance: Spatial vanation in prices of different commodities is
usually influenced by the amount {quantum) of local production of the commaodity during
the year. Taking this into consideration the variation of prices between places are tested
with the help of analysis of covariance, taking the production of a commedity of the place

us covariate.

3.2.8 Stability Index: To test the siability of price of a commuodity over the years/

menths stability index of price for cach commadity was also calculmed.

5.3 SUMMERY OF THE RESULTS AND DISCUSSION

Data collected [rom secondary sources relating 1o prices of selected
agricultural commedilies during the peried (1980-1999) under study were pul 10
statistical analysis keeping in view Lhe objectives of the study. The summary of (he
analysis and the objectivewise discussion of the results are presented under dilfercnt

sections as [ollow
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5.3.1 Index Number on Monthly Average Prices During the Period:

From districtwise index numbers of monthly average price of nee (common)
it was abserved that the maximum rise was 22,21 per cent in October in Karbi-Anglong
and minimurs was 9.13 per cent in September in N.C.Hills over that of Tanuary. Further,
for rice (common) the period of highest price rise was abscrved to be post-monsoon
period (September — November). However, the coefficients of variation of the monthly
price mdicas, was foumd o be helow 7.00 per cent in differeni districts of the siate.
Hence, the price variation over the months of a year was found te be less for differcm

districts and the variation was mare or less of same order over the districts.

Simifarly, from the index number of rce {fnc) it was observed that the
maximum price rise was in the month of November in the districts other than Cacher,
Darrang, Dibrugarh and Lakhimpur. The highest rise of price was 20.94 per cent in
Darrang district in September followed by 20.72 per cent in Kamrup in November and
Jowest ree was 9.37 per cemt in Dibrugarh in December over that of January, Furiher, the
coefficients of variation of monthly price indices, which was found to lie between 2.24
and .99 per cent, indicated that the price of nce (fine) did not vary much during the

mopthzs of 1he year and was uniform 1o a great extent over the districts.

For mustard the maximum rise i price was observed during November /
Decemnber n all the districts other than Goalpara where it was in October. The highest
nse (17.83 per cent) was in Lakhimpur in the month of Novermnber and the lowest (2.00
per centy was in Napgaon in November. The variation in price as refiected from the
coeflicients of variation of index numbers was also low (below 11.00 Per cent) in the

districts and all the distnets suffered equally from the price variation,

The index nuather om monthly average price of potate reveals that the price
rise generally started from the moenth of May in all the districts other than Nagaon and
N.C.Hills. Further, making a comparison among Lhe districts, two districls— Darrang and
Sivasagor were found to have higher price nsc than the other districts in mdjor parts of
the vears, These rwo districts experienced the highest price nise up to 98.14 per cent and
83.06 per cent respectively, While the N.C.Hills had the lowest price nise of 23.09 per
cent, the state as a whole had it up to 40.35 per cent over that of January, As regards the

varialion in prices during the year, it may be mentioned that in majority of the dislricts
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the coelicient ol variation was around 20.00 per cent, which indicates some amount of

volatifity in the price of potato in all the districts and the state during the year.

In the case of onion the highest price rise was observed during Nevember!
December. It was the Darrang district with highest price rise of 46.03 per cent followed
by Dibrugarh with 41.59 per cent price rise hath in the month of November. Further, the
coclficients ol vanation, which were between 2027 per cent for distnels like Cacher,
Irbrugarh, Darrang Lakhimpur and Sivasagor and between 10-20 per cent for the
remaining districts reveal that the price of onion in different distriets and the state as a
whole sulfered from inconmistency to a larger extent, in the distncts like Cacher,

Mibrugarh, Darrang, Lakhimpur, and Sivasagor than the remaining ones.

As reflected by the index numbers, the price of lentil was [ound to be lower
than that of January during the period from February to Junc in almost all the districis and
started rising from July onwards. However, the rise ol price in lentil may not be
considered mueh prominent since the hughest rise in tlus case was found to be 14.68 per
certt ta that of January price. The coefficictit of variation was also found to be below 7.00
per cent tn all the districts, Thus the price of lenul duning a year for all the districts and

the state as a whole may be considered uniform over months in the districts

In case of green gram the highest rise of price waz 13.85 per cent in the
month of November in Kamrup and the lowest rise was 7.35 per cent in Darrang in the
month of October. Further, in all the disirics the price during the year was above the
price of January but for one or twe months. Tt was also evident that the price nse, which
was gradual towards the later part of the year, did not show any marked difference from
that of January in all the disiricts and it remained almost uniform during the months of

the year 1n all the distnets and in the state by and large.

For black gram the highest price rise was 20.8] per cent 10 Lakhimpur and
lowest was 10.95 per cent in Sivasagor in October and December respectively. In the
wonth of February and March the price was below the price of January m the majority of
the districts. Also, the poce remained aimost uniform dJuring the months of the year

without showing marked differences from distnet to district.
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(Ohserving the tmonthty price index of sugar it was found that price rise in
sugar was highest (1929 per cent} in Goalpara. A similar type of siuation was observed
in Karbi-Anglong and N.C Hills also, though the maximum rise was to the extent of 6.85
per cent, which was much below the rise in Goalpara, For the state as a whole also price-
risc was gradual from February to November. However, as disclosed by the coefTicients
of vanation {or different distrniets, the price of sugar to 4 great extent was unijorm during

the vear in the state over the districts.
5.3.2 Index Numbers of Yearly Average Price:

Index numbers of yearly average prices of nee {common) for diftcrent
districts indicates that the highest increase in price. which was more (han 400 per cent
above the minimum in 1981 was in Dibrogarh district, and similar pnice behavior was
observed in Kamrup distoiet afso, The fowest rise, wilich was oearly 100 per conl abave
that of 1981 was observed in two districts Karbi-Anglong and Darrang. In the remaining
districls namely, Cacher, Goalpara, Lakhimpur, Nagaon, N.C. Hills and Sivasagor the rise
way between 300400 per cent above the minimum. In the state as a whole, the
maximum rise in 1999 was ahout 400 per cent above the minimum in 1981 and il was
geperally upwards over Wi vears. Further. a companson among the coefficients of
vanation of the indeX numbers of the distriets reveals that the price varlation was more in
ali the plain distnets than in the two hills districts— Karbi-Anglong and N.CIlills.
However, a comparison between the range of price indices for the two break-up periods
198089 and 19901999 reveals that the price change was highest during 1980-89 in
Dibrugarh (15279 per cent) and above 100 por cent only in Cacher, Kamrup and
Sivasapor whereas during 1990-99, in all the districts it was berween 200-300 per cent,
F'or the state as a whole during 198089 it was below 100 per cent but in 1990-99 1{ was

above 200 per cent.

Analyzing the index number of yearly average prices of rice {fine) for
difTerent districts of Assam and the state as a whole i{ was found that in Nagaon disirict
Lhe increase of price was highest and was more than 500 per cent above the minimum in
1980, The lowest fse of price, which was about 300 per cent above the minimum, was
chserved in the district of Karbi-Anglong. In the state as a whole the maximum rise of

price in 1999 was more ihan 300 per cent above that of 1980. A comparison among the
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coefficients of vanation of the index oumbers of different districts reveals that the price
variation was highest (57.46 per cent) in Nagaon, although variations in price in other
districts also were not less (above 40.00 per cent in each district). However, a companison
among the range of price indiees for the decade 1980-89 and 1990-99 reveals that the
price change was highest during 1980-89 in Dibrugarh (187.30 per ¢cent) and above 100
per cenl only in Cacher, N.C.Hills and Sivasagor whereas during 1990-99 ip ail the
district it was between 200 per cent and 500 per cent except in Cacher and N.C.Hills, For

the state as g whole it was below 100 percent Iin 1980—8% and above 204 per cent duriiig

1990-99.

For mustard during 1980—1999 the price rise was highest in Darrang. which
was about 436,72 per cent and the lowest was about 192,64 per cent in Sivasagor district.
Next to Darrang, Dibrugarh district expenenced a vise up o about 363 per cotit above that
of 1980. In all viher distnicts the rise remained in betwegen 200 — 270 per cent of the price
of 1980, which was alse identical to that of the whole stale. However, as indicated by the
cocflicients of variation, the poce of mustard varied less in districts like Cacher, Karbi-
Anglong, Lakhimpur, Nagaon, N.CHills and Sivasagor than Darrang, Dibrugarch,
Croalpara andd Kamrup and also in the state as a whole. Dibrugarh faced the maximum
varialion during the period as indicated by the highest value (5829 per cent) of
cocfficient ol variation. However, observing the range of price index in the two break-up

periods 1980-89 and 1990-99, il can be mentioned (hat the variation in price of mustard
was sharper during 199099

For potato the price rise was highest {about 590 per cent) in Stvasagor and
lowest (about 220 per cent) in Nagaon districts when compared with that of that of 1980,
The extent of nise was between 400500 per cent in Cacher, Darrang, and Ihbrugarh and
between 300400 per cent in Goalpara, Karbi-Anglong, Lakhimpur, and N.C.[ifls. The
situalion was similar for the whole state also where the maximum nise of price was within
400 per cent of the price of 1980, The values of cocfficients of vadation for different
districts and the stale as a whole further reflect that the variation in price of polato was
large during the sludy period and the extent of variation was almost of same order in
ditferent districis. In districts like Cacher, Goalpara, Lakhimpur and N.C.Hills the price

variation was less and below 100 per cent during 1980-89. Similarly, in Darrang,
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Dibrugarh, Kamrup, Magaon and Sivasagor also it was between 100-150 per cent.
However, in Karbi-Anglong it was above 300 per cent indicating that in this district the
price variation was largest duripg 1980-89. Duning 1990-99 also the situation was
simular in this district whereas the situation in all other districts and the state as a whole
changed markedly with range of vanation lying hetween 300500 per cent except in

Goalpara, Kamrop and Magaon where it was between 175-300 per cent.

In the case of onion the price nse was vary high i alimast all the districts and
in the state as a whole. The rise was to the extent of 200 per cent ard meore in Cacher,
Darrang, Dibrugarh, Kamrup and Sivasagor and more than 706 per cent in Karbi-
Anglong, Lakhimpu, N.C Hills and in the state as a whole, Oaly {0 Nagron distoct the
nse was within 500 per cent, which was feasl also. Parring Wagaon distrct 2ll other
districts of the state suttered from farpge variation in prices of onion during the period
under study, The district, which suffered most from unstable prices, was Karbi- Anglong.
The least suffered district was Nagaon (C.¥. = 45.38 per cent). Again, it was the Jocade
of nineties that experienced much higher price variation in ail the districts other than

(icalpara and Kamrup.

For lemil the wwo distnicts Dibrugarh and Sivasagor expericnced the
maxamun change. which was more than 600 per cent above thal of 1980 during the
period from1980—-1999, Next to these two distriets, Cacher, Goalpara, Kamrup, and
Nagaon had the extent of change up to about 500 per cent during the period. The
remaining districts namely Darrang, Karbi-Anglong, Lakhimpur, N.C.Hills and the stite
as a whole also cxperienced the extent of price change excceding 400 per cent, during the
period, The extent of pnice change was much higher during 1990-99 than that was in the
pericd 198089, Funher, a higher order of variation in prices in all the districts and stale

as & whole was indicated by the coefficient of variation value between 50 — 70 per cent.

For green gram it is observed that the rise in yearly average price was highest
{nearly 700 per cent) in 1998 in Sivasagor from a minimum in (980 end was fotlawed by
Dibrugarh with a nse of 614.09 per cent. In Lhe state as a whole this was just above
45000 per cent during the whole period. Again considering the high valwes of
coefficients of vanations (from 52.34 per cent to 64.60 per cent} it can be inferred that afl

the districts as well as the state as a whole sulfered largely from varation in prices of
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green gram during the whole period although the extens of vanation between the districts

was more ar less of same ordey,

It 35 observed thal the maximum change of price index of black gram, which
was above 700 per cent of 1980, was in Kamrup and Dibrugarh disirict dur.ing the period
19801999, Similarly, in Cacher. Goalpara. Lakhimpur and Nagaou, Sivasagor and the
state as & whole the maximun chunge was between 600-700 per cent of the price of
1980, For threc distnels wviz. Darrang, Karbi-Anglong and N.C.15ifls it was between
J0D-b00 per cent. The exient of price change was much higher in 1990-99 than in 1980
83 Although the variation in pricg of black gram may be considered upiforn in all the
districts, it was much higher in all the districts a¢ indicated by coefficient of variation

values between 54 - 63 per cent.

The price af sugar came below the level of 1980 in the carly vears of cighties
in pogt of the districts and in the stae as a whole. Fusther, the price escalation ducing
L9R0-89 was lower than (hat of 1990-99. The highest range of price escalation in both
the decades were in Sivasagor districts as indicaled by range of index numbers 94.60 and
169.01 respectively. As compared to he other commedities, price escalation in bath the
periods was much less for sugar,  However, with coefficient of varialion betwoen
39.00-46.51 per cent, presence of certain amount of variation of pricc over the years in

all distriets and Assam as 4 whole cannol be demed.
5.3.3 Trend in Price of Agricultursl Cammodities:

Of the thres tend curves namely linear, power and exponential tricd for
studying the trend of the prices of the comunadities, the exponential one was found best to

cxplain the (rend of prices.

A comparison of the behavior of observed and trend values of prices in
different districts further revealed that the districts can be placed into two distinet groups
showing similar type of behavior in prices of rice (comnmon) among the disticis of the
groups

Group I — Cacher, Darrang, Kamrup, Karbi-Anglong, Lakbimpur, Nagaoa,
N.C.Hills, and Sivasagor. with candom occurrence of trend price above the observed

OTICs,



Group 11 -- Dibrugarh and Goalpara, with trend price above the observed

price during mid eighties to mid ninetjes.

The situation of the state as a whole was also similar to that of Dibragarh and
(Goalpara, '

For mustard it were Dibrugarh and Lakhimpur that the abserved prices were

below the lrend prices from middle of eighties to the middle of ninelics.

Companing the observed and trend prices of potate, it is found that from the
later part of eighties the ebserved prices were below the trend prnices in most of the vears
i districts like Cacher, Dibrugarh, Karbi-Angleng, Lakhimpur, Nagaon, N.C Hills,
Sivasagor and Assamn as a whole, However, no such characteristics between ohseryed and

trend prices were neticeable for commedities like onion, pulses and sugar.
5.3.4 Seasonal Variation of Average Price:

Considering the dilferent agro-economic and social factors,
which are assumed {0 bé associated with price behaviour of the commodities, the seasons
for the present studies have been tenned as pro-sowing, sowing, harvesting and post

harvesting.

Based on the values of the seasonal indices, it can be concluded that by and
large the price of rice (¢common) remained shightly in higher side dunng the pre-sowing
and sawing season n maority of the districts and the staie as a whole. Important
observation was that 1o the sowing season the prices of rice (fing) was lower in most of

the districts

When the price indices of all the distrcts were compared among different
seasons it was observed that in Sivazapor distnict the price remained more or less uniform
in all the four seasons. Similarly, in Dibrugarh and Lakhimpur although the price nse was
noticeable in harvesting period, it was not snuch dilferent from that of other three periods.
As a whole, the gencral conclusion that may be made is that for musiard sowing to
harvesting period is the peniod of price rise.

The seasonal indices for potaio indicated a downward trend from harvesting

to post-harvesling season in the majority of the districts. Further, from the above agalysis

existence of seasonal variation to some exlent in prices of potalo cannot be pverlooked.
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1t is ubserved that among the four seasons the pick period of price rise in
anion was the sowing season (October - December) in all the districts ather than
(oalpara and 1n the state as a whole. Also, if {s observed that in the post-harvest periad
the price of onion came down in all districts and in the state. On the whole, sowing

scuson may be identilied as the period of price nisc for onion,

Further. the seasonal price indices of lentil reveals that depression of price
prevailed in the market during the post-harvesting penod (April-June) in almaost all the
districts. Further, it was the sowing and harvesting scason when price of lentil rosc
slightly over the other iwo seasons in the districts other than Kamrup, Ta sum up the over
ali picture on the stare based on the seasonal price indices, it can be mentioned here thas
the seasonal prnice vanation of lentil was very limited in different districts of the state, and

sowing and harvesting periad seern to be the pariod of price rise.

The price of green gram did not show noticeable fluctuation botween the
seasons o the whole stale during the vear. In other words no particular scason could
show any influence an the price level of green gram, which may be due to the fact that
the demand and market supply of (his commodity, remains almost balanced wn all the

SSASAIS.

Exanmining the seasonal indices for black gram it 1s observed that a declining
trend of price was in the market 1n post harvesting season in majonty of the districts other
than Dibrugarh, N.C.Iiills and Sivasagor. It can be concluded that in major portion of the
state the price of black gram remained high in the pre- sowing and sowing season of the

crop (black gram} year.

Observing the seasonal indices of sugar it is found that there was a decreasing,
trend in the harvesting season (December to #February) in the najority of the districts.
And in Lransplanting season seasonal indices of price were highest in alli the distnicts
except Kamrup and Karbi-Anglong, Tn other two seasons no marked difference was

reflected.
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5.3.5 To Test the Variation in Seasonal Prices:

An attempt was made to test statistically the variation between scasonal
prices of the commaoditics in the state as a whole by applying the techmique ol Analysis of

Variance on the seasonal price indices of the commodity in different dislricts.

It was seen that for rice (comunon) and rice (fine) there was po significant
differcnces between the seasonal prices within a year 10 the state as a whale, Further, the

price of rice (comron) and rice (fine) remained uniform during the year in the state.

For mustard when 1t was examined, a significant difference was found
belween the scasonal prices within the year. A significant difference betwecn the prices
of harvesting and post-harvesting, and between sowing and post-harvesling period was
ndicated.

Dy analyzing the scasonal indices of price for potato it was found Lhat there
way a significant difterenee betwecn the prices of sowing - pre-sowing, sowing —

harvesting and sowing — post-harvesting scasons.

Sunilarly, sighificant seasonal price variation between pre-sowing — sowing,
pre-sowing — post-harvesting, sowing — harvesting, sowing — post-harvesting and

between harvesting and post-harvesimg season were observed in the case of onion also.

Amony the three commodities— lentil, green gram and black gram, only in
the case ot lentil signilicani seasonal pnice variations was obscrved. Here except between
sowing and harvesting, the price vanations belween all the other three scasons were
significanlly different. For sugar no significant difference was shown in the mean
scasonal ndices.

5.3.6 Correlation Between Price and Cost of Culiivation:

To explore the relation between price and cost of production, correlation

coefficients between price and cost of cultivation of the commodities are caleulated. Due

to npon-availability of data on cost ol cultivation on commodities other than rice and

musiard the enefficient were calculated only for rice and mustard,

In case of rice (common) and rice {fine) as observed, 4 significant correlation

between the cost of cultivation and the price of both types of rice was found to exist. The
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coefficients of corrclation were found to be .99 and 0.99, which indicates an almost
perfect correlation belween price and cost of cultivation of rice. Similarly, a strong
association as indicated by the correlation cocfficient value 0.94 was found to be present

between the cost of culiivation and the price of mustard also.
5.3.7 To Test the Spatial Variation of Price:

To examine the influence of local preduction of a commodity in determining
s market price, analysis of covamance was carried out on prices of differcnt
commodities Laking {otal production of the commodity m the district as covanate. The
estimated values of regression coeflicients () of price on production and the
corresponding ¢ ” values for test of significance of fi were ealculated, Il was observed
that, values of [} for all commaodities other than rice were non-significant. Llence, it can be
concluded that only in case of rice total production in the distniet had significant effect on
its prices.

As the priee of nce was found significantly affected by the total production of
rice in the districts, the mean prices of rice for each district during ihe period under study
had been adjusted alier elininating the efleet of tual production of tice of the disiricts on
the price. The analysis of covapance carried out on the mean prices of nice {both 1ypes) in
different districts during the period had shown the existence of sipnificamt difference
between adjusted mean poces of rice in different districts. As a whole it may he
conctuded that spatial variation iv prices of both rype of riec duning the perind of study
was present between the districis of Assam, while the production of the comresponding

district was aken oo aceount,

5.3.8 Stability Index:

The prices of different commodities are meost likely fo fluctuale over thie
years and over the months within a year due to vanous factors. o order to classify the
nature of fluctuation as stable or non stable, stability indices were calculated from the

price indices of the commoditics for the period 1980- 1999
Stability of price over the yeurs:

Analyzing the stability indices of nine commeodities under consideration i

was found that for nice {common) in all the districts of Assam the stabihty indices were
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abave 1{one), which indicates that the price of rice {common) was more stable over the
years, Similar situation was seen for rice ((ine) in all the districts other than Nagaon,
where as indicated by the index value 0.86, 1t was less stable, [n case of muslard and
- sugar, price was stable in all districts over the years. For potato except Darrang the
stability indices of price were above one in all the districts, which implies a stability of
price over time. For onian, other than Nagaon where stabilily index was 1.09, in all the
districts it was bolow one jindicaring that prces of opion were unstable over the years in

the districts other than Nagaon where it was morg stable.

Referring to pulses like lentil, green gram and black pram, the stability
indices for these three type of pulses are found to be below one in all the districis except
for green gram in Darrang and Kamrup where the indices are found to be 1.01 and 1.05
respectively for this conymodity. Thus it may be concluded that although for green gram,
the prices were muore or less stable in Darrang and Kamrup over the years, the price of

pulses in penerai suffered from instability in the different disiricts over the years.
Stability of price over months during a year:

Cbserving the stability indices [or rice (common) and rice (fine) w15 found
that in all the districts of Assanr the stabifity mdices wore above one, which shows

stability in price of both types of rice over the months during the year.

In case of mustard the slability indices were below one n the districts other
than Cacher, Dibrugarh, Karbi-Anglong and Sivasagor, where it were 1.45, 4.04, 1.43,
and 143 respectively. This shows that over the months of a year the prices of mustard
remain unstable n the districts other than Cacher. Dibruparh, Karbi-Anplong and
Sivasagor.

In regard to potato and onion the stability indices were found to be below one
in all the districts except in Kamrup for onion. This indicates that except for onion m
Kammp district, the poces of potate and omion remained unstable during the year in

general in different distnets.

Similarly, better stability m prices of lentil, green gram and black gram was
observed in all the districts as the stability indices for all these were [ound to be more

than ong cxcept for black pram in Goalpara where it was almost cqual 1o one (0.97).
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Similar situation was observed during the year {or supar also. However, considering all
the commuodities it wag [ound that the prices of patawo, for which siability indices were
found to he rnuch lower than one, remained much unstable in all the districts during a
year. Similar situation was observed for oniop in Cacher, Dibrugarh, Karbi-Anplong.

Lakliimpur, Nagaor, N Nills and Sivasagor.

5.4 CONCLUSION

The present study on the spatial and scasenal variation in prices of somie
sclected agricultural commodities has led to the following conclusion
Except polato. mustard and onton, the prices of all other commodities do not

vary much over the pumths of a year and pone of the commodities had a peice rise of

more than 100 per cent over that of January.

During the period 1980 1999, sugar and onion were the only commodities

that suficred least and most respectively from price variation in the state.

When compared with that in the period 19801989 price varation was more
during the period [9%90-949 for the commodities in general i different districts and it the

state as a whole,

The pnee of the commeodities over the years {ollowed the exponential trend
and the extent of vanation of ohserved prices over the trend priees vanied from district to
district,

For commodities like nee (common), mustard, potato, onion, lentil and black
gram, sowing season was the period of price fse. For green gram no particular scason
could show any influence on price.

Sigmiicant difference boerween the seasonal vanations in price was chscrved

only in the case of potato. onion, mustard and lentit.

Almost a perlect correlation bulween price and cost of cullivation of rice

{both types) and of mustard was {ound to exist,

Only in the casc of rice the total production m the districts had significan

effect on its price. Also, spatial variation in prices of rice (common) and rice {[ing) during
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the penod of study was found 16 exist hetween the districts of Assamn when the effect of

local production was clinunated.

The pnces of rice {both types) potato, mustard and sugar remained stable
ayer the years while that of onjon, Ientil, green gram and black gram were unstable.
However, over the months within the year the prices of rice (bath types), pulses, sugar

were stable while that of oplon, potato and mustard were unstable by and {arge.

35 LIMITATION OOF THE 5TUDY

(a} The study is & cross sectonal study of price, due to lack of manpower,

time and resource only secondary data were considered.

(b} To explore the price movement. only 20 years were taken into
comsideration for the lack of organized data facility. It would have been of greater

significance 1f it had been possible o cover for longer period.

(c) The data utilized in the study are secondary data and are callected from
the different district head guaners and Direclorate of Feonomics and Statistics, Assam

and Agricobural Marketing wing of Directorate of Agriculture, Government of Assar.

(d) In the study only wholesale data of ten distnicts were considered

availahle dunng 1980,

{c) Ounly major crops like rice, polalp, onion, mustard, pulses, sugar ete.

were considered 1 the progent study.

5.6 FUTURE RECOMMENDATION

A detail up-to-date dala base study on the behaviour of retail prices of all
types of apricultural commodities consumed by the people of the state in relation to their
whatesale prices including the siudy on the spread of wholcsale prices batween
producers’ Jevel and distrihutors’ level and of the spread betwcen the price at
distributors’ level and at consumers’ level may be made w have a complete idca on the
behaviour of the price maovemen? of the agricultural commoditics in different places and

scasons of the state.



BIBLIOGRAPHY




BIBLIOGRAPHY

Agarwal, N.I.. and Sharma, K.C. {1990} - Price Behaviour of Pulse Crops in Rajasthan.
Inction Journal of Agricudtural Markering 1990 Vol - 4 (2): 128-139.

Agarwal, N.L. and Satya, P.K. (1994) - Price Behaviour of Groundnut in Markets of
Rajasthan. Bikar Sournal of Agricudtural Markering 1994 Vol -2 (4),
309-318.

Agro Economic Research Center, New Delhi (1989) - Price Spread in the Marketing of
Vegetables in Delhi. dgricwfrural Situation in India Vol - 44(9): 725-
726

Agro Economic Research Center, Diswa Bharati {(2001) — Price Spread of Major
Agricuftural Commedities in West Bengal  Agricwitural Siruaiion in
fndia Vol - 58 {9): 431-435.

Ahmed AU, and Bhoumick, B.C, (1991) - Behaviour of Prce, Productivity and
Acreage Response of Some Imporanl Crops in Assam . dgricudiral
Sttuation in India Vol . 46 (4): 225-229,

Alam 8. and Adam, M.J. (2601} - Price Dehaviour of Rice In Bangladesh. The fratan
Jowrnal of Agricultural Marketing Vol -15 (1): 20.29.

Anonymous {19%4 2043 and 2004} - India, A Reference Annual, Published by-Minisiry
of Information and Brogdeasting, Govt. of India.

Anonymous (1995)-World Rice Statistics, Published by-fmternational Rice Research
fustitute, Las-Banos, Phifippines,

Anoaymous (1996 and 2000} - Cost of Cultvation of Principal Crops in India.
Directorate of Economirs and Statisfics, Depariment of Agriculture and
Coopperation, Govi. of India.

Anonymouns (1999) - Stabistical Abstract of India, Published by-Cenmral Statistical
Organization, Government of India.

Anonymous (2002) - Agricultural Statistics at a Glance. Directarate of Feonomics and
Stativtics, Department of Agrickliure and Cooperadion, Govt of India

Anonymous {2002) - Statistical Handbook of Assam 2002. Published by Directorate of
Feonomtics and Statistics, Government of Assam.

Anonymous (2002-03) — Economic Survey ol Assain, 2002-03. Published by Directorate
of Economics and Statistics, Government of Assam.



162

Ansari, ML and Ahmed, 5.M. (2000-2001) -Time Series Analysis of Tea Prices: An
application of Arima Modeling and Co-integration Analysis. The  Indian
Lconomic fournal Vol - 48 {3): 49-34.

Babar,V.5. and Lohar, N.8. (1934) - Trends in Amivals and prices of Jaggery in Sanghi
Regulaled Markel. fndian jowrnal of Agricultural marketing 1994 Vol -
8(1):123 _125.

Babu, K.S. and Sebastian, M.(19%6) — Sexzsonal Price Behaviour in Coconut and
Coconut Produclion: An  Econometric  Approach. fadian jowrnal of
Agricultural marketing 1996 Vol —10(1): 43-47.

Barbhuya, N.H. and Santra, B. (1989) - Price of Raw Jute - A Cross Sectional
Analysis”, Agricrdtiural Situation in India Yol - 44 (5} 365-372.

Barman, K.K. and Harorka, 5. (1995} - Price Behaviour and Supply Response of Jute
Versus Ahu Paddy mw Assam. The Bihar Jowrnal of Agricultwral
Marketing Yol - 3 (3) 269-270.

Barman, 5.C. (2002) - Production and Prices of Coconut and its Oils in Bangladesh.
Eronomic Affairs Vol - 47(dj: 221-227.

Bromsen, B. Wade, Chavas; Jean Panl. Grant Warren, R. and Schnake, L. 1. (1985)
- Marketing Marping and Price Uncertainty. The casc of the U.S. wheat
market. American Journal of dgricultural Economics Yol - 67 (3): 523-
527.

Camarge Filho WI' de; Mazzei, AR and De camargo Camargo Filho WP (1995) -
Intcpration of the Onion and Tomato Markets in the MERCOSUL,
Informacoes Economicas [nsiitule de Ecoriomia Agricola 1995 Vol - 25
(12): 64-81. =

Caavery, R. (1993} - Impact of Price Movement on Acreage under Groundnut in South
Arcot. Apricuftural Situation in fndia Vol - 48 (300 137 -144,

Chandrz, K. (1962) - Comparative Tluctuations in the Index Numbers of wholesale
Prices Pamicularly Foodgrains. Agricultural Situation in Indic Vol -
16{12): 1199-1203.

Chatha, LS. and Kaul, J.L. (1982) — A study into The Price Behaviour and Marketing
Marging of Potato in Punjab. Adgricuimural Marketing Vol — 25(1): 21 -
24,

Croxton, E.F.; Cowden, J.D. and Klein, § (1988) - Applied Gencral Statistics.
Prentice Hall of India, New Delhi.

Dhillion, P.K. and Goal,V. (1993) - An Analysis of the Seasonal Pattern of Market
ammvals and Prices of Onion in Ludhiana Market of Puniab . Indian
Journal of Agricultural Marketing Vol - 7(1}: 125-129.



10>

Eberhart, S.A_ and Russal, W.L. (1966) Stability Parameters for Comparing Varietics.
Crop Science Vol - 6: 3640,

Freitas, SM-de; AmaralLAMP; De-Freitas, SM. (2002) — Changes in the Scasonal
Vagations of Peanut Prices in Primary and Wholesale Markets, 1990-
2001, Informacoes Economivas Institute de Economia Agricola 2002 Vol
32 (5): 45-54. %

Homma, AKOQ. Santos; AIM-Dos and Dos-Santo-AIM (1980} —  Analysis of
Scasonality of Agricultural Producer Prices in Acre, Amavon and Para,
Circular-Tecnica-  EMBRAPA-Centro-de-Pesguisa  Agropecuaria-de-
Tropice-Umido, -Para-Brazif Vol -7 (7491:0AE. *

Hosamani, 5.B.; Huger,L.B. and Hiremath, K.C. (1985) — Structure and Movement of
Market Arrivals and Price Behaviour of Cotton i Belgaumn Distriet of
Karnataka, 4griculiural Morketing Yol - 28{3): 9 -12.

Ingnle, IB.; Yenprediwar, D1, and Allurwar, M. W.(1994) - Frice Spread in Tur and
Gram . Journal of Soils and Crops Vol - 6(21: 177-179.

Jayaraj, 1% (1992) — Spatial Pricing Elliciency in Groundnut Markets in Tamulnadu, The
Indian Journal af Agricultural Economics Vol - 47 (1) 8a-88.

Kalyankar, 8.P, and Shelke, R.D}. (1999) - Inter and Intra-year Fluctuation in Arrival
and Prices of Sunflower in Parbhani Dustrict. - Jowrned of Maharasiva
Apricultural University. Yol - Z4(2): 193-195.

Katola,A.I}. and Dixit, S.K. (1997) - Statistical Investigation ol Price Behaviour of
Groundnut Ol and Qilseeds. Jouwrnae! of the Indian Sociery of Agricultural
Staristics Vol - 50(3): 326

Katre, R.S.; Thakare, R.P. and Borude, $.G. (1993) - Trends and Vanability in the
Prnce and Amivals of Rice (paddy) in Selecled Markets of Maharastra
state. Agricultural Situation in India Vol — 4: 67-695.

Kriskna, J. {1968} — Prcing efficiency v the Indian wheal market. /ndicn Journal af
Agri. Econ. Vol -22(1): 89-90.

Kumar, Prunesh ; Srivastava, A K. and Siongh, P, (1984} -4 Study of Price Behaviour
of Vegelahles in Some Colonies of Delhi. Journal of the Indian Society of
Agrictdtural Statistics Yol - 36(1): 38-50.

Kumar, Ashoke {1991) - Tremd and Inter-relaionship. - A cage shudy of Price, Area apd
Production for Wheat and Rice in Allahabad Thstrict of Uttar Pradesh.
Journal of the Indign Society of Agricuftural Statistics Vol - 43(3): 240.



14

Mandavawalla, .M. ([97%) - Seasonal Vanation in Prices of Foodgrains with
Special Refcrence to Wheat and Rice (1970-71 1w01977-78).indian Journal
of Agricultural Economics Vol - 34 (4): 219.

Mchta, R. and Kamra, RK. (1999) - Analysis of Prices Vanabhility of Omon -
Staristical Mode! for Price Vanation Alen, Agricufture Situation in India.
Yol - 56 (8): 457-459.

Mehta, R. and Srivastava, P.K. (2000) - Analvsis of Seasonality of Prices of
Agricultural Commodities. Agricultural Situation in fndin Vol - 57 (6}
311317

Mipramavar, D.M. aad Gummagelmath, K.C. (1998) - Seasonal Indices of Amivals
and Prices and Markel Concentration of Polato in Repulated Markeis of
Northerm Kamataka, Bikar Journal of Agricwltral Markering Vol - 43}
3323349,

Meohanty,B.C. and Naik, ). {1992) - An Feonomic Agalysis of Cest of Production and
Market Price of Groundnut in Grissa . Agricidiral Situation in India Yol
_4T(8): 64164,

Maoreira, MSTE; Neves, EM and Nojimoto, T. (1992j - Amalysis of Cyclical Price
Varnation of Some Seasonal Fruits Produced in the State of Sao Paulo,
Brazil. Cientifica Jahoricabal 992 Val - 20 (2); 449-456.

Mpgyuren, I'. and Carint, D. {1997) —~ Consumer Prices for Apples, Oranges and Bananas
between {90 and 1997 in Wadenswil Square. Obust- wnd ~Weinbau
T997 Vol - 133(26): 663-064,

Narayana, D.; Sivanandan, P. and Nair, K. N. (1985) -Trends and Fluctuations in
Prices apd OQutpul of Cardamom in India. The Indign Jowrnal of
Agricidraral Economtics Yal - 4042} 160-168.

Panse, ¥.G, and Sukhatme, P.V. {1967] Statistical Methods for Agricultural Workers.
(Second Edition) Indian Council of Agricultural Rescarch, New Delhi.

Paris, T.L and Price, E.C. {1976) - Seasonal Price Vanation and Trends for Major
Food Crops in the Philippines. Research Paper, Agricultral Economics
Departmen, ineraational Rice Research Irvtitute, No — 30.

Patil, AP, {1999) - Price Behaviour of Rapeseed and Mustard. e Bihar Jouraal of
Agricultural Marketing Vol -7 (3): 308-319.

Pillai, V. R.(1956) - Agricultural Price Vananons and Price supporl Policies . The
Indian Journal of Agricultural Economics Vol -11 (4): 21-23,

Prakash, B. and Srivastava, 5.(1999) - Scasonal Glut in Post-Harvest Months: A
Major Consiraints of Pigeon pea n Utlar Pradesh . fndian Jourrai of
Apriculiral Marketine Yol - 13 (3): 65-68.



Puhazhendhi, V. and Ramasamy, C. {1984} - An Analysis of Variations in Production
and Prices of Potalo . Indian Socieny of Asricultural Statistics Vol - 36
(2): 27-37.

Sabur,$.A. and Elabi, H.Q.l. {1992} - Trend and Inter-temporal Paddy Frce
Fluchration in  Bangladesh, Ponglodesh  Jowrnal of Agricultural
Eeonomics 1992 Voi- 15 (2): 59-69.

Sahur, 5.4. and Haque, M.E. [1993) - An Analysis of Rice Price in Mymensing Town
Market: Pattern and Yorecasting. Bungladesh Jownal of Agriculturaf
Economics 1993 Yol - 16(2): 61-75,

Satyanarayana, G.; Murthy, C. Srcerama and Prasad Y, Eswara. (1987) - Estimation
of Stability in Turmeric Arrivals and Prices in the Koshna River belt of
Andhra Pradesh, Journal of the Indian Society of Agricultural Statistics.
Vol — 38 (3} 263.

Savadatti, .M. and Narappanavar, 5.IR. (1998) - A Study of Price Formulation of
Pulses in India: An Ceonometric Analysis. Indian Journal of Agricultural
Marketing Vol -12 (2 & 3): 22-28.

Selvaraj, K.N.; Kajlasan, C. and Sivakuram, 8.D. (1993} - Production and Price
Behaviour of Potato in Nilgiri Distriet of Tamilradu, Agricultural
Situation v India Vol - 47 (100 TR1-784

Sharma,K.C. and Sharma A.K. {1996) - Levels of Variation in Wholcsale Prices and
Fxpeoris of  Selected Vegetables of India . The Bthar Journal of
Agricultural Markeeing Vol - 4(2): 132-143,

Sharma, [..R. and Tiwari, 8.C. (1997} — Price Behaviour of Temperate Stone Fruits ip
Morthem Indian Markets. Indian Journal of Agricultural Marketing Vol -
1143} 180-187.

Sharma ,A.K.; Vashist, B.K (1997} - Spatial and Temporal Variation in the Prices of
Dairy Products in Tndia . Agricufltural Sitvation in Indie Vol -53 (10}
679-683.

Sharma, A.K. and Vashist, B.K. {1998) — Price Behaviour of Meat apd Other Related
Products in India. frdian Jowrnal of Agricubtural Marketing Vol -12(1 &
2} 36 44,

Shastri, C.P. (1962) Effect of Price Level on Agriculiural Production, Indian Journal of
Agriculfural Feonomics Vol.-17(2): 90-96.

Shelke, R.D. and Kalyankar,5.P., (1998) - Pattern of Market Arrivals and Prices of Okra
in Purbham Dlisteict of Maharastca State . Jownal of Maharastra
Agricultural University Vol -23 (3): 300-302,



166

Shende, N.V.; Shende, P.V.; Deoghare,B.L.; Shende, T.K. and Gore,K.N. (1999) -
Seasonal Behaviour of Sugar Wholesale Price . Jouwrnal of Maharastra
Agricultural University Vol ~24 (13 115-116.

Shende, N.V.; Gondane, 5.U. and Shende, P.V. (2000) - Onion Price Debaviour.
Feonomic Affairs Vol —45(2): 92- 94,

Shukla,P.C. and Misra,B.K. (1979) - Agricultural Prnce Behaviour in Uttar Pradesh
Since 1950-51 to 1973-74 . The fadian Journal of Agriciliural Economics
Vol -34 {4, 223

Sidhu,D.5. (1990) - Some aspects of Agricultural Marketing and Pricing Policies in
India . Indian fournal of Agricuftural Economics Vol - 45 (40} 433447,

Singh,kLG.5. and Mehra,P.L. (1988) - Scasonality Paitern of Market Arrival and Poice
of Potatoes in Punjab, frdian Journal of Agricultural Marketing Vol -
(17 65-72.

Singh, P.; Subag, K.S. and Jain, (2000} ~ Analysis of Prices and Armrival of Rapeseed
and Mustard in Haryana, fmdian Journal of Agricufturad Marketing Vol -
14 (2} 59-65.

Srivastava, A5, and Rhati, LP, {1976} - Price Mechanisin of Stone Fruits in Simla
Market. Apricudtural Situation in India Vol - 31 (6): 323-325.

Stevens, 8.C. (2001} — Marketing of Soybeans: A Survey of Seasonal Price and Price
WVariation Charactenstics. Staff paper, department of Applied Feonomics,
University of Minnesota No PO1-9, 17.

Vyas, V.8, 20d Parikh, A K. {196]) - An Analysis of Food Prices in India during 1948-
1957. The Indian Journal of Agricultural Economics Vol -13 (3): 25-32.

Walheek, CP-van and Yan Walbeck, CP. (1996) - Ruscarch Note: Some Aspects of
Variability and Seasonality in Four Fresh Produce MWarkets (1996}
Agrikon 1996 Vol -35{1): 41-46. %

Wan, Li.; Kasghara, K. and Wan-L.{2001) - On the Price Variabem  Prediction of
Agricullural Products. Bulletin Of the Faculty of Agriculture, Tottori
University 2002 Vol -54: 63-70. *

* Onginal publication not seen.



APPENDICES




APPENDIX -1

ANALYSSS OF YARIANCE TABLE FOR DIFFERENT COMMODITIES,

ANOVA for Rice {comuman)

Source of Yariation O.F. 3.5 M.3. F YValue
District L2 45322 {0591 1.7106
Season 3 0.0487 00182 T4700{N.5)
Error 27 0.8333 0.0345

Total 34 1.5142

ANOWVA for Rice (ing)

Source of Variation OF. 55, M.5. F Walue
District 9 1.8787 0.2087 3.4724
Season 3 0.2685 £0.0858 1AMEIN.S }
Error 27 1.6231 0.0501

Totai 348 33713

ANDWV A for Mustard

Source of Wariation O.F. 8.5 M.S F Value
Dislrict S .5023 0.0558 0.05888
Seasznn 3 5761 1.9203 30655*
Error 27 16 0689 0.6285

Tolal 28 232322

AMQOVA for Polato

Source of Variation D.F. 5.5, M5 F Value
District 3 2 8083 0.312 0.2398
Season 3 156187 52062 40005 *
Emar 27 3513759 1.3014

Tota 39 53 50648

AMCVA for Onion.

Source of Vanation o.F, 55 M.S. F Yalue
Diskict g 10321 (.1148 0042
Season 3 12685111 421704 15.43582
Errar 27 73.7666 27321

Total 29 201.3108




ANOVA for Lentil

Source of Variation DF. 5.5 M5 F Valua
Distnct 9 0.758 0.0R42 3.0430
Season C3 0.7167 02386 861885
Emor 27 Q7473 G027
Total 38 22211
ANOVA for Green gram
Source of Yariation 0OF. 55 M.5. F Value
Dhisstrict g 47118 0.5235 0.4824
Season 3 2.3925 0.9642 LASE4N.S.)
Error 27 28.30239 1.0853
Total 38 35.9083
ANQVA for Black gram
Source of Variation DF. 5.5 M.S. F Value
Dstrict 8 O.3808 0.108% 0.3G88
Season 3 05168  0.1718 0.5B19(N.5.)
Emar 27 FariT 0.2855
Tolal 39 54743
ANOWVA for Sugar
SBource of Variation O.F 5.5 M5, F Yalue
District | 3.0525 0.3362 0.1397
Season 3 73257 24419 1.0088(N.5.)
Ermr 27 §5.5481 24277
Tolal 3g 75.9267

{1
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