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I

INTRODUCTION

The growth of agriculture is not commensurate with other sectors of the Indian
economy. The growth in agricultural sector has declined from 3.7 per cent during
early reforms period (1991-92 to 1996-97) to 2.5 per cent per annum during Ninth
and Tenth Plan (1997-98 to 2006-07) periods, while growth of the gross domestic
product (GDP) was observed to be 5.7 and 6.6 per cent per annum during the
corresponding period (Government of India, 2008). In agricultural sector, high-value
segment is expected to contribute more to the wellbeing of the smallholders, as it
requires more labour and generate higher returns than cereals (Joshi et al., 2006).
The CGIAR system prioritises high value crops (in particular fruits and vegetables),
on the premise that they provide poor farmers the opportunity to derive additional
income and increase enterprise stability through crop diversification (CGIAR, 2005).
The high value crops (HVCs) generally refer to non-staple horticultural crops which
have higher net returns per unit of land than staples. The Working Group on
horticulture, plantation crops and organic farming for the XI Five Year Plan (2007-
12) redefined horticulture as “science of growing and management of fruits,
vegetables including tubers, ornamental, medicinal and aromatic crops, spices,
plantation crops their processing, value addition and marketing”.

In 2005-06, horticultural crops contributed around 28 per cent of gross domestic
product in agriculture from a mere 13 per cent share of national area under
horticultural crops. Vegetables, fruits, plantations crops and spices contributed
around 60, 31, 7 and 2 per cent of the total horticultural production respectively in
2006-07. The share of horticulture sector in value of agricultural exports during
triennium 2003-05 was about 18 per cent which increased to 37 per cent in 2006-07
(Government of India, 2008). India is one of the largest and lowest cost producers of
high value agricultural commodities and yet has a minuscule share in global trade. It
produces nearly 11 per cent of all vegetables and 15 per cent of all fruits in the world.
The unit value of its export (free on board, FOB) is nearly half the corresponding
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world unit values. Yet its share in global exports of vegetables and fruits is only 1.7
and 0.5 per cent, respectively (World Bank, 2007).

On the consumption side, it is observed that the consumption of cereals and
pulses has declined, while consumption of HVCs such as livestock products and
fruits and vegetables increased substantially during 1993-94 to 2005-06 even among
rural consumers in India.

TABLE 1. DECADAL CHANGES IN EXPENDITURE ON FOOD CONSUMPTION OF RURAL
CONSUMERS IN INDIA, 1993-94 TO 2005-06

(Rs./month/capita at current price)

Share in
total food Share in total Change in share in

S1. 50th 62nd (per cent) food (per cent) 62nd Round over
No. Item group Round Round 50th Round 62nd Round 50th Round
@ (@) 3 “ (5 © @)

1. Cereals 68.1 106.3 383 31.9 -6.4

2. Pulses and pulses products 10.7 20.02 6.0 6.0 0.0

3. Milk and milk products 26.7 50.94 15.0 15.3 0.3

4. Edible oil 12.5 25.46 7.0 7.6 0.6

S. Egg, fish and meat 9.4 2431 53 7.3 2.0

6.  Vegetables 17 37.88 9.6 114 1.8

7. Fruits and nuts 49 11.75 2.8 35 0.8

8. Breweries and others 16 29 9.00 8.7 -0.3

9. Total food group (Rs.) 177.8 333.15 100.00 100.00

Source: Household Consumer Expenditure in India, 2005-06, NSS 62nd Round, National Sample Survey
Organisation, Ministry of Statistics and Programme Implementation, Government of India, New Delhi, January,
2008.

Note: 50th Round : July 1993 to June 1994; and 62nd Round : July 2005-June 2006.

A comparison of the growth in gross value of output of various sub-sectors of
agriculture shows that the growth in fruits and vegetables sector was higher than
cereals and highest among all sub-sectors in the year of 2005-06 (Table 2). This may
be due to the positive impact of Horticulture Mission.

TABLE2. GROWTH RATE IN OUTPUT OF VARIOUS SUB-SECTORS OF INDIAN AGRICULTURE,
1951-52 TO 2006-07
(GROSS VALUE OF OUTPUT AT 1999-2000 PRICES)

(per cent)
Pulses and Fruits and Other All
Period Cereals oilseeds vegetables crops crops Livestock Fishery
€)) (2 (3) “) (%) (6) @) (3)
1951-52 to 1967-68 4.19 2.98 2.67 2.42 3 1.02 4.68
1968-69 to 1980-81 3.43 0.97 4.82 2.98 3 3.26 3.08
1981-82 to 1990-91 3.52 5.41 2.84 1.71 2.97 4.78 5.74
1991-92 to 1996-97 2.36 2.92 6.07 2.18 3.09 4.00 7.05
1997-98 to 2006-07 1.39 1.43 3.54 3.70 2.36 3.61 2.93
Ninth Plan 1.49 -1.43 4.11 3.82 2.25 3.53 2.63
Tenth Plan 1.28 4.29 2.97 3.58 2.46 3.69 3.23
2002-03 to 2004-05  -1.27 5.95 0.30 1.57 0.42 3.32 1.77
2005-06 to 2006-07 3.52 1.61 6.97 6.59 5.53 4.23 5.49

Source: Eleventh Five Year Plan (2007-12) Document, Volume-III, Planning Commission, Government of
India.
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Horticulture was identified by the Government of India in the mid-1980s as a
promising emerging sector for agricultural diversification to enhance profitability
through efficient land use, optimum utilisation of natural resources and creating
employment for rural masses (ICAR, 2005). Consequently Plan investments in
horticulture development increased significantly from the Eighth Five Year Plan
onwards (Table 3). The allocation for horticulture development during Tenth Plan
was Rs. 4,472 crores, which was three times higher than the allocation in Ninth Plan.
In addition, Rs. 1,178 crores was allocated to Commodity Boards dealing with
plantation crops. During the Tenth Plan, several schemes have been launched in
mission mode to promote the horticulture sector in the country, prominently the
National Horticulture Mission initiated in 2005-06, covering 340 districts and the
Technology Mission for Integrated Development of Horticulture in North Eastern
states including Sikkim, Jammu and Kashmir, Himachal Pradesh and Uttarakhand.
Under the Horticulture Mission, an area of 2,76,000 hectares have been brought
under horticulture crops and 56,000 hectares of old plantations have been rejuvenated
(The Economic Times, March, 2008). To strengthen their exports, the terminal
markets for fruits, vegetables and other perishables in important urban centres
provide appropriate infrastructure facilities for electronic auction, cold chain and
other logistic support under the umbrella of the Mission. Apart from this, 60 agri-
export zones have been established to promote the exports of specific commodities.

TABLE 3. BUDGET ALLOCATION FOR HORTICULTURE DEVELOPMENT IN VARIOUS
FIVE YEAR PLANS, INDIA

S1. No. Five Year Plan Budget allocation (Rs. crores)
1 2 (3)

1. Fourth 2.1

2. Fifth 7.6

3. Sixth 9.1

4. Seventh 24.2

5. Eighth 789.0

6. Ninth 1453.0

7. Tenth 5650.4

Source: Government of India (2007).

It is well documented that agricultural diversification reduces rural poverty and
enhances the sustainability of the agricultural system (Singh, 2001; Kar et al., 2003).
The rationale for focusing on diversification towards horticultural crops for
triggering agricultural development is on account of its contribution to poverty
reduction through higher employment generation, higher potential for value addition
and for generating foreign exchange, and provision of food and nutrition security
through supply of micro-nutrients and roughages. Given the importance of the
horticultural sector in the Indian economy, the present study specifically analyses (1)
study the trends and variability in the export of horticultural commodities in India;
(2) the trends in area, production and yield of horticultural crops in the country;
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(3) the status of diversification towards horticultural crops across states in the
country; (4) projects the share of area under horticultural crops in Eleventh Five
Year Plan; and (5) based on the findings, to suggest the priority research areas and
policy measures to accelerate development of horticulture sector in the country.

1I

ANALYTICAL FRAMEWORK

The study covered a period of 15 years from 1991-92 to 2005-06. Assuming that
the impact of the WTO agreement on multilateral trade would be evident two years
after adoption of the provisions by member states in January 1995, the total period
was divided into two sub-periods: Period — I: Pre-WTO period from 1991-92 to
1996-97 and Period — II: Post-WTO period from 1997-98 to 2005-06.

Projection of Shares of Horticultural Sub-sectors

To predict the changes in shares of horticulture sub-sectors, first order finite
Markov chain model was used. This model has been used to analyse the structural
changes in land holdings, land use, farm and market structure (Prasad et al., 1997,
Buckwell and Schucksmith, 1979, Buckwell et al., 1983, Farris and Padberg, 1964,
Krenz, 1964, Power and Harris, 1971); forecasting of milk supply, distribution of
agricultural firms and crop production (Colman, 1967, Colman and Leech, 1970,
Mellor, 1984); identification of stable markets for onion and cashew exports (Murthy
and Subrahmanyam, 1999, Ashalatha, 2004, and Mahadevaiah et al., 2005). The first
order finite Markov chain model is a stochastic process which has specific features
such as the finite number of possible states, the random nature of the process, the
condition that the outcome this period is affected only by the previous period’s
outcome and the stationary condition. The model can be expressed algebraically as
follows:

Ejt= X Ei-1Pij+ ejt ...(1)

i=1

where,

Ej; = Area (per cent) in the i-th horticulture sub-sector during the year t;

E;.; = area under i-th horticulture sub-sector during the year t-1;

P = Probability that area will shift from the i-th horticulture sub-sector to j-th
horticulture sub-sector;

e = Error term which is statistically independent of e;.;; and

r = Number of sub-sectors.
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The estimated share of horticulture sub-sector during the period t was obtained by
multiplying the value of area (per cent of total area under field and horticulture crops)
during the previous period (t-1) with the estimated transitional probability matrix.
The transitional probability matrix was estimated in the linear programming
framework by applying mean absolute deviation method in which objective function
is to minimise the sum of absolute errors, subject to the constraints of the equation,
the row sum condition and the non-negativity condition as follows:

Min O P* +I, (sum of the absolute errors)

Subject to,
XP* +U = (matrix from the equation),
G P* =1 (row sum condition),
p* > 0 (non-negativity condition),
Where,

O is a null vector;

P* is the vector in which the probabilities P;; are arranged in one column;
I is an appropriate dimensional column vector of units;

e is the vector of absolute errors;

X is the block diagonal matrix of lagged values of Y;

U is the vector of errors; and

G is a grouping matrix to add the row elements of P as arranged in P*.

To test whether the observed shares of the area under various sub-sectors and the
estimated shares from the Markov chain model follow similar distributions, the
modified chi-square test has been applied to the data for each importing country
(Kendall and Stuart, 1961).

)T =20 Y5 NO Y —yi (0 1/ v (1) -(2)
Where,

Y (t) is observed proportion of the i-th horticulture sub-sector’s share at time t;
yi (1) is the estimated proportion of i-th horticulture sub-sector’s share at time t;
N(t) is sum of sub-sector at time t; and

T is year.

To compare the calculated value of x* with the table value we have to determine
the appropriate degree of freedom. In the contingency table degrees of freedom has
been calculated as follows:
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Degrees of freedom (v) = (c-1) (r-1)
Where, ¢ is number of columns and r refers to number of rows in the table.
Estimation of the Degree of Diversification

The Herfindahl index was used to measure the degree of diversification on the
basis of area under various crops in the agricultural systems at a point of time in a
particular region. The index was computed by taking sum of squares of proportion of
value of each crop in the system; mathematically it is expressed as follows:

HI=3 P2 i=12,...n. (3

i=l1
Where,

P;is the proportion of area under i-th crop in the total system;
n is the number of crops in the system.

The value of the Herfindahl index ranges between 0 to 1, where O indicates
perfect diversification and 1 refers to perfect specialisation; thus the index bears
inverse relationship with diversification.

I

RESULTS

High value crops (HVCs) account for a major share of total agricultural exports.
In TE 2005-06, HVCs contribution in total agricultural exports was 44 per cent and
nearly half of this came from the exports of horticultural commodities (Table 4).
Among the horticultural commodities, cashew ranked first followed by spices, fresh
fruits and fresh vegetables, respectively, in export values during the period TE 2001-
02 to TE 2005-06. In terms of temporal changes, the maximum increase in triennium
ending (TE) 2005-06 over TE 2001-02 was observed in value of exports of fresh
fruits followed by floriculture products.

In relative terms substantially higher growth was observed in exports of
horticultural commodities in comparison to total cereals and agricultural products
(Table 5). Total floriculture and fruit seeds ranked first in export growth followed by
growth in total fruits and vegetables exports. However, variability in the export of
horticultural commodities was also high implying less stability in horticulture export
compared to cereals. Higher variability in exports may be due to inadequate vertical
and horizontal integration in supply chain and each of export markets for horticultural
products.
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TABLE 4. CHANGES IN INDIA'S EXPORTS OF MAJOR HORTICULTURAL COMMODITIES,
2001-02 TO 2005-06

Value (USS$ million) Per cent
Per cent share in change in
Per cent share in  total merchandise TE 2005-06

TE TE agri-exports exports over
Commodity/Period 2001-02  2005-06 TE 2005-06 TE 2005-06 TE 2001-02
) @ 3) @) ®) ©)
Floriculture products 27 59 0.6 0.06 119
Spices 359 419 4.8 0.51 17
Cashew 464 500 5.7 0.6 8
Fruits/vegetables seeds 15 16 0.2 0.02 7
Fresh fruits 81 204 23 0.25 152
Fresh vegetables 100 202 2.3 0.25 102
Processed vegetables 45 84 0.9 0.1 87
Processed fruits and juices 105 98 1.1 0.12 -7
Horticultural commodities 1196 1582 17.9 1.91 32
Dairy products 27 105 1 0.12 289
Miscellaneous processed items 112 218 2.5 0.27 95
Meat and preparations 254 465 53 0.56 83
Poultry products 23 64 0.7 0.08 178
Marine products 1274 1401 16.2 1.73 10
High value commodities 2886 3832 44 5 33
Agricultural and allied
products 5839 8736 100 10.62 50

Source: Author’s calculations with data from Foreign Trade and Balance of Payments, Centre for Monitoring
Economy, Mumbai (various issues).

TABLE 5. GROWTH AND VARIABILITY IN EXPORT VALUES OF INDIAN HORTICULTURAL PRODUCTS,
1995-96 TO 2006-07

Item Compound growth (per cent/annum) Variability (per cent)
@) @ 3
Floriculture 20.4 89
Fruits and vegetables seeds 6.7 33
Total for floriculture and seeds 16.2 71
Fresh onions 16.5 69
Other fresh vegetables 16.3 53
Dried nuts (walnuts) 5.4 25
Fresh mangoes 10.1 36
Fresh grapes 16.2 74
Other fresh fruits 14.7 49
Total for fruits and vegetables 14.5 55
Dried and preserved vegetables 0.3 41
Mango pulp 15.5 51
Pickle and chutney 15.1 58
Other processed fruits and vegetables 17.2 62
Total processed fruits and vegetables 152 55
Total animal products 17.6 63
Total other processed foods 8.2 37
Total cereals 7.5 36
Agricultural products 10.3 40

Source: Author’s calculations with data from Government of India (2008), APEDA, 2008.
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The growth and variability of area, production and yield of major horticultural
sub-sectors are presented in Table 6. Substantial growth has occurred in area of all
the sub-sectors during the entire period (1991-92 to 2005-06) but maximum growth
was observed in case of spices, followed by fruits, plantation crops and vegetables
respectively. However, variability also moved in the same direction, indicating the
unstable nature of area expansion on account of price volatility. Area growth was the
highest for plantation crops and lowest for vegetable crops during pre-WTO period
(1991-92 to 1996-97), while variability also followed the same trends. During post-
WTO period (1997-98 to 2005-06) highest growth in area was observed for fruits
crop followed by spices. The trend in variability also followed the same direction,
indicating that area expansion encourages variability. A negative yield growth in fruit
crops coupled with positive production growth during post-WTO period implies that
the total gain in production has come from area expansion.

TABLE 6. GROWTH AND VARIABILITY OF MAJOR HORTICULTURAL SUB-SECTORS IN INDIA,
1991-92 TO 2005-06

(per cent)
Area Production Yield
Pre- Post- Pre- Post- Pre- Post-
Entire WTO WTO Entire WTO WTO Entire WTO WTO
Crop/sector period period period period period period period period period
&) @ 3) “ (5 6 ) ®) ) (10
Compound growth
Fruits 3.83 3.65 4.95 3.48 7.27 2.89 -0.34 3.49 -1.96
Vegetables 227 0.36 2.49 4.04 4.71 3.40 1.73 434 0.89
Plantation 2.30 4.50 1.79 2.07 5.36 1.81 -0.23 0.83 0.01
Spices 3.90 1.73 4.87 6.28 6.14 7.70 2.29 433 2.69
Total 3.16 2.24 3.74 3.82 5.66 3.27 0.65 3.34 -0.45
Variability
Fruits 18.98 7.14 15.84 16.54 13.41 11.05 7.60 8.40 7.48
Vegetables 11.09 5.61 7.48 18.32 8.69 11.18 9.18 9.46 5.05
Plantation 10.39 8.39 5.39 13.35 10.23 12.40 8.42 5.37 10.23
Spices 27.76 7.10 27.42 30.18 12.43 23.44 16.96 8.30 17.87
Total 14.73 4.59 10.98 17.16 10.28 10.47 6.82 6.96 6.15

Source: National Horticulture Board (2007), Indian Horticulture Database, Ministry of Agriculture, Government
of India, New Delhi.

An analysis of the growth and variability in area, production and yield of major
horticultural crops showed that citrus, brinjal and cashewnut had the highest growth
in area among fruits, vegetables and plantation crops sectors, respectively (Table 7).
High growth in production, accompanied by high variability was observed in guava,
brinjal and cashewnut among fruits, vegetables and plantation crops, respectively. In
fruits, vegetables and plantation crops, highest growth in yield was seen in pineapple,
cauliflower and arecanut respectively, respectively while mango, tomato and arecanut



"@IpU| JO JUBWIUISA0SD ‘aimnoliBy Jo AlISIUI ‘8seqereq ainyndiuoH uelpu| ‘(2002) pJeog 8innoiloH [euolieN :901n0s

g6 9€T 8L L9 TvT T8 8'8 96T OVT +T TV L'z 12 v9 7Ty 0T ¥ T¢ 1NU0209
ge  TOT ZeT 0Z T8 G9 8'€ LT v8T 60 LS 8v 60 vy S¢€ 90 /v Tv  Inumaysed
98 vl  LL 8V €V LV T0T T2l S9 12 0C L0- €0- S0~ TO- 6T 9T €£0- nuedRIY
9T €9 99 LT Tv  6¢ 1€ 8s €L €0 ST T €o0- TT- L0~ S0 ZO L0 eooide]
08 TST 86 06 GE€I G/ 06 68T €21 0¢ TS T 6'¢ €Yy S0 ¥T 8¢ g¢ omodieams
I's o0t vL €z  vIT 60T 0L Z¥z 8T 0T  G¢ ¥4 S0 v9 8§ 2T §S TV 01e10d
€T 89T 79 7Sz Tve T¥T €0z 9SC 98T 9v- L€ 60 veT ST TL 90- & 0¥ OJewo .
2T 62 802 08T O0ST T 6%¥T L0¢ 82¢ ¥&€ TOT S9 L'~ vy SE G0- 8¢ E£¥ sead
67 8V 279 T9 6G2 6€ 06 86T LYl  €0- €T g7 A GTT 00T 90 TZ 9T uoo
97 GG T9 TTIT 2T 08 ZeT LT TIT 00 0T 0T 0e-  0T- 07 rAr AN A A/ eno
€e oY €. T9 €I 86 LYT  Ove 92T 60- 60 6T 12 'S §¢ 8z vS 9T  Jamopyined
9T 08 0L vv 08T G9T LV el TYT €0 LT vz 0T 00T 06 60 0¥ T€ abeqged
60z 9vz Oty 69 9GT LT ¢0Z TE T9S €9 08 ZST Te 98 T Cv- TL STl [efung
v9  6TT 279 6L 92T 98 89 €St 6TT 0C £V A4 €0 8 Sv¥ S0 TE& LT elodes
9ST voz T8 02T €S L€ 922 vee T¥L Ly TS G0 eY 12T ¥L Ly gL 9C a|ddesuld
96 ¥OT 6% T9 68 08 0€T 80T T0Z T2 O0¢ €s L0-  9¢ €v vz 8T vY eAedeq
6%T L0T 9§ T6T <TLT T9 88T 88T 0L T2 t¥I- 80 00T L6 Zo- ¢z Tt 0T obue
7S LY L9 L€ TYT L'ST S 0ST T9T TT- 60 6T L0 6L L8 €0- ¢ 9¢ YU
'S 68T 89T 6T 992 GIT LST +vee 0Tz S0 L9 79 YA oL LY LT €L vY eABND
9, 8¥T €LT L8 69T G6 08 62 12 80 TG 09 8'€ 88 6% S0 IS LY snmo
zL Tl 'L GS€T 08T 96§ ZIT  T6T +0T vO0- 6T 4 89 €6 €C 9T 8¢ ¢ eueURg
zoz 9T L. 8% 95 09 09T /ST €8 €5 9F L'0-  ¢I- 0C Tt €T ¢ 60 a|ddy
61) (GD @1 ©@n @G @n € e a1 ©On 6 (8) ) (9) ()] ) e @ @
PIIA UOND  ®AlY  PJBIA  UONO  BAlY  PJBIA  UOND  BAlY PJBIA  UONO  Baly  PJAIA  UOND  BAly  PIAIA  UOND  ealy doin
-npo.d -npo.d -npo.d -npo.d -npold -npo.d

pouad OLM-1s0d

pouad O LM-81d

pouiad ainu3

pouad OLM-1s0d

pouad O LM-81d

pouiad ainu3

ANOEIEA

(IMOI9

(3ua9 Jad)

90-500¢ O1 ¢6-T66T
‘VIANI NI SdOYD TVHNLINIILYOH HOCVIA 40 @13IA ANV NOILONAOY™d VIV NI ALITIGVIYVA ANV HLMOYD 'L 319Vl



STRUCTURAL CHANGES IN HORTICULTURE SECTOR IN INDIA 341

showed maximum variability during the entire period. This implies that the
growth in area and production is positively correlated with variability of the crop
during entire period. During the pre-WTO period litchi, brinjal and coconut in
area; mango, tomato and coconut in production and yield ranked first in growth
among the three crop groups or sectors. The maximum variability was observed in
mango, tomato and coconut, which implies that production and yield of
horticultural crops are positively correlated with variability during the pre-WTO
period. Guava, brinjal and cashewnut in area; guava, peas and cashewnut in
production; and apple, peas and cashewnut in yield showed highest growth during
the post-WTO period. During both sub-periods brinjal and cashewnut showed
continuous production growth among vegetables and plantation crops with
maximum variability.

Temporal changes in area, production and yield of major fruits crops in major
growing states of the country are presented in Table 8. The maximum positive
shift in area, production and yield of fruit crops was seen in the states of
Maharashtra, Manipur and Rajasthan, respectively. A positive change in
production is evident in all the states in 2005-06 over 1991-92. However, this
positive change in production is mainly the result of area expansion rather than
yield enhancement, as indicated by the proportion of the changes over time, in
most states with the reverse being the case in some states. This is not conducive to
the development of fruits sub-sector. There is a need to identify the factors
responsible for the small increases, and even a decline in some states, in yield of
fruit crops in the study period.

A mixed trend was seen in the case of vegetables during the period 1991-92 to
2005-06 in the major growing states in the country. The positive shift in
production of vegetables over the period was more on account of the increase in
yield in several states and an expansion in area in a few states (Table 9). At the
national level, the increase in production is mainly contributed by yield
enhancement.

The changes in area and production of flowers in major growing states in
2005-06 over 1993-94 are presented in Table 10, which indicate that the states of
Karnataka, West Bengal and Andhra Pradesh occupied the top three positions
with respect to area under flowers during both periods. The positive changes in
area under flowers are reported in all states and maximum change in area was
observed in Himachal Pradesh, Manipur and Delhi states. Production of flowers
also shows a substantial increase in the latter period over the former period.
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TABLE 10. CHANGES IN AREA AND PRODUCTION OF FLOWERS IN MAJOR GROWING STATES OF

INDIA, 1993-94 TO 2005-06

Production Production

Area (ha) Loose (MT) (lakh numbers) Cut Change (per cent)
State 1993-94  2005-06  1993-94  2005-06 1993-94 2005-06 Area Loose Cut
) (©) 3) 4) ) (6) @ (3) © (10
Karnataka 15243 21060 87999 156257 - 5239 38 78 -
West Bengal 12610 17886 9020 42292 4790 9348 42 369 95
Andhra Pradesh 5778 16083 17334 79788 - 89 178 360 -
Maharashtra 2275 9250 18188 56078 - - 307 208 -
Uttar Pradesh - 8250 - 12180 - 3668 - - -
Rajasthan 1207 3008 - 2255 - - 149 - -
Haryana 1200 5418 22400 26320 327 623 352 18 91
Madhya Pradesh 915 1869 900 1122 - - 104 25 -
Delhi 801 5538 4056 5666 - 1038 591 40 -
Punjab 332 800 549 4100 - - 141 647 -
Assam 280 987 37 - - - 253 -
Orissa 100 592 460 19275 4 130 492 4090 3150
Jammu and
Kashmir - 226 - 922 - 110 - - -
Bihar 85 190 1430 2303 2 11 124 61 450
Manipur 56 535 23 701 - - 855 2948 -
Himachal Pradesh 30 400 110 3010 429 434 1233 2636 1
India 40969 126235 224437 693401 5552 27618 209 209

Source: Author’s calculations with data from Government of India (2007).

The changes in the degree of Herfindahl index on the basis of area under crops
grown during 2005-06 over 1992-93 in the country is presented in Table 11. The
maximum change was observed in horticultural crops indicating that the degree of
agricultural diversification would increase through inclusion of horticultural crops in

the cropping pattern.

TABLE 11. CHANGES IN DEGREE OF AGRICULTURAL DIVERSIFICATION INDEX IN INDIA,
1992-93 TO 2005-06

TE (1992-1993)

TE (2005-06)

Percentage change
in 2005-06 over

Diversification

Crop Herfindahl index  Herfindahl index 1992-93 intensity
@ @ 3 “ 6]

Field (19) crops 0.1171 0.1153 -1.61 Increased
Horticultural (23) crops 0.0997 0.0926 -7.11 Increased
Field+Horticultural (42) crops 0.1080 0.1023 -5.36 Increased
Horticultural sub-groups 0.2833 0.2651 -6.42 Increased

(fruit+vegetables+flowers+tpla
ntation+nuts+spices)

Sources: a) National Horticulture Board (2007), Indian Horticulture Database, Ministry of Agriculture,

Government of India, New Delhi.

b) Agricultural Statistics at a Glance, Ministry of Agriculture, Government of India, New Delhi (various

issues).

The status of diversification in major horticultural crops growing states in the
year 2005-06 are presented in Table 12. Tripura, Daman and Diu, West Bengal,
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Assam and Madhya Pradesh had lowest indices in the individual horticultural sub-
groups, namely, fruits, vegetables, plantation, spices and also for overall groups
respectively. This implies that these states are ranked first with respect to
diversification among all states as the value of Herfindahl index and diversification
have an inverse relationship. The state of Madhya Pradesh ranked first, followed by
Chandigarh and Kerala among all states in terms of diversification on the basis of all
horticultural crops grown in the states.

TABLE 12. STATUS OF THE HORTICULTURAL DIVERSIFICATION IN INDIAN STATES, 2005-06

Total Overall
horticultural horticultural Ranks
crops (11 each  groups (fruits+ based
from fruits, vegetables+ on total
vegetables, flowers+nuts+ horti-
spices+4 aromatict+plant-  cultural

State/UT Fruits ~ Vegetables Plantation  Spices plantation crops) ation+spices) crops
@) 2 (3) G) ®) (6) ) ®)
Andaman Nicobar 0.377 0.772 0.750 0.266 0.468 0.305 4
Andhra Pradesh 0.412 0.197 0.487 0.455 0.131 0.466 13
Arunachal Pradesh ~ 0.286 0.673 0.511 0.170 0.595 30
Assam 0.223 0.576 0.518 0.222 0.185 0.375 11
Bihar 0.287 0.225 0.228 0.138 0.544 22
Chandigarh 1.000 1.000 0.500 0.269 2
Chhattisgarh 0.314 0.211 0.340 0.122 0.828 35
D & N Haveli 1.000 1.000 0.566 0.560 25
Daman and Diu 0.336 0.116 0.098 0.315 6
Delhi 0.341 0.480 0.479 0.342 7
Goa 0.336 1.000 0.547 0.374 0.772 34
Gujarat 0.218 0.162 0.685 0.472 0.101 0.594 29
Haryana 0.253 0.262 0.213 0.543 21
Himachal Pradesh 0.312 0.230 0.281 0.194 0.519 17
Jammu & Kashmir ~ 0.453 0.242 0.488 0.259 0.576 27
Jharkhand 0.228 0.000 0.228 0.362 9
Karnataka 0.286 0.245 0471 0.278 0.135 0.520 18
Kerala 0.313 0.684 0.685 0.565 0.267 0.290 3
Lakshdweep 0.333 1.000 1.000 0.719 0.566 26
Madhya Pradesh 0.264 0.147 0.385 0.107 0.249 1
Mabharashtra 0.224 0.229 0.800 0.765 0.116 0.445 12
Manipur 0.363 0.215 0.587 0.176 0.518 16
Meghalaya 0.260 0.331 0.541 0.415 0.116 0.735 33
Mizoram 0.310 0.144 1.000 0.570 0.165 0.466 14
Nagaland 0.265 0.253 0.702 0.299 0.095 0.582 28
Orrisa 0.334 0.169 0.582 0.331 0.079 0.556 23
Pondicherry 0.280 0.428 0.496 0.195 0.559 24
Punjab 0.323 0.305 0.657 0.172 0.537 20
Rajasthan 0.353 0.241 0.302 0.168 0.713 32
Sikkim 0.528 0.319 0.654 0.246 0.361 8
Tamil Nadu 0.375 0.344 0.613 0.245 0.160 0.530 19
Tripura 0.183 0.669 0.500 0.352 0.160 0.508 15
Uttar Pradesh 0.801 0.342 0416 0.221 0.367 10
Uttrakhand 0.263 0.203 0.251 0.138 0.689 31
West Bengal 0.222 0.217 0.412 0.520 0.145 0.305 5

Source: APEDA, 2008.
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The shares of different crop groups have been predicted (Table 13) using
transition probability matrix for the period of 2000-01 to 2011-12. A comparison
with the available actual values validated the model as there was no significant
difference between observed and predicted shares for any particular crop group in
concerned year as verified by y* test. This implies that the observed and predicted
values of crop groups are identically distributed. On the basis of these findings,
projections of the shares for existing crop groups for the years 2007-08 to 2011-12
have been made with necessary assumptions that the same forces for change which
existed during the period of analysis will prevail in the future. The results show that
the share of fruits, vegetables, plantation crops and spices would continuously
increase, while the share of field crops would decline and the share of nuts and
flowers would be constant during the Eleventh Five Year Plan period. It is noted that
the impact of the Horticulture Mission scheme was not captured in the present study
because the scheme was initiated in a later period, 2005-06. Therefore, the actual
share of horticultural groups would be much higher due to the impact of the
Horticulture Mission scheme.

TABLE 13. OBSERVED AND ESTIMATED SHARE OF DIFFERENT GROUP OF CROPS IN INDIA
FOR THE ELEVENTH FIVE YEAR PLAN

Fruits Vegetables  Flowers Nuts Plantation Spices Field crops
Year (6] E (6] E (6] E (6] E (6] E (6] E (0] E
(Q)) @ G @» G © O & © 49 dn d2 d3 d4 Jds
1999-2000 1.87 2.96 0.04 0.06 1.38 1.23 92.46

2000-01 194 194 3.13 3.13 0.05 0.05 0.06 0.06 143 143 125 142 9215 9197
2001-02 198 2.05 3.03 323 005 0.05 006 0.06 147 151 159 148 9182 91.63
2002-03 2.01 215 323 330 0.04 0.05 0.06 006 158 155 170 155 9139 91.34
2003-04 227 224 3.06 336 0.05 006 005 006 150 158 250 1.59 9057 91.11
2004-05 246 232 328 342 0.06 0.06 0.05 0.06 153 1.61 153 1.62 91.08 9092
2005-06  2.65 239 344 346 0.06 006 006 006 158 1.63 137 1.65 90.84 90.75

2006-07 2.45 3.50 0.06 0.06 1.65 1.67 90.61
2007-08 245 3.50 0.06 0.06 1.65 1.67 90.61
2008-09 2.50 3.54 0.06 0.06 1.67 1.69 90.48
2009-10 2.54 3.57 0.06 0.06 1.68 1.71 90.37
2010-11 2.58 3.60 0.06 0.06 1.70 1.72 90.28
2011-12 2.61 3.62 0.06 0.06 1.71 1.74 90.20

Source: Author’s calculations.
Note: O = Observed value, E= Estimated value; (X2 cal: 5.13, X? tab. at 30 d. . 5 % : 43.8)

v
CONCLUSIONS AND POLICY IMPLICATIONS
The focus of the present study is on the role of the horticultural sector of the

country and its prospects during the Eleventh Five Year Plan period. The study
showed that high value commodities contributed substantially in national agricultural
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exports and around half of this is shared by horticultural commodities. The growth
and variability of area, production and yield of major horticultural sub-sectors
indicates that substantial growth has occurred in the area of all the sub-sectors during
entire period (1991-92 to 2005-06). The maximum growth in area was observed for
spices, followed by fruits, plantation crops and vegetables, respectively. The growth
in area and variability were found to be positively correlated. Greater diversification
has taken place in the horticulture sector relative to the field crops sector. Therefore,
it is suggested that diversification of agriculture would be increased through inclusion
of horticultural crops in the cropping pattern.

The shares of existing crop groups have been predicted using first order Markov
Chain model for the period 2000-01 to 2011-12. The results indicate that the share of
fruits, vegetables, plantation and spices crops would continuously increase, while the
share of field crops would decline and the share of nuts and flowers would be
constant during the Eleventh Five Year Plan period. It is noted that the impact of the
Horticulture Mission is not reflected in the predicted shares as the scheme was started
in a later period and its impact was not captured in the transition probability matrix
employed in the Markov analysis. Hence the actual shares of horticultural groups
would be even higher on account of the impact the Horticulture Mission and other
development schemes. Area specific policy interventions based on area specific
constraints are required for the sector’s development. The development of the
horticulture sector is essential to achieve the targets of agricultural growth and
exports, food and nutritional security, and ultimately efficient utilisation of natural
resources.
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