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Abstract

The state of Gujarat has historically been thefront runner in milk production activities. The state’ssharein
country’s milk production as well as per capita availability of milk have been increasing consistently,
ensuring not only food security but also employment and livelihood sustenance in the rura areas. A
phenomenal growth in milk production of cross-bred cows has been witnessed in recent years, especially
in the southern and northern regions of the state. Historically, among the various factors contributing to
growth in milk production, incremental dairy animal population has been the important factor. However,
henceforth it istheyield of lactating animals—asingle-most significant factor that needsto be focused for
augmenting and sustaining growth in milk across any type of dairy animal.

I ntroduction

Crop and livestock mixed farming is an essential
characteristic of the Indian agriculture, pursued
simultaneously with each complimenting the other.
Structurdly, both are pursued to maximizethe resources
of the farmer. The magjority of the farmers, who are
margina and small, generally rear one or two milch
animals, mainly using crop residues, by-products and
family labour, especially of women and children
(George, 1996).

In India, the state of Gujarat has historically been
the front runner in milk production activities. One of
the ways to assess the significance of agriculture and
livestock in the state economy is through their
contributions to the gross state domestic product. It is
found that livestock contributed around 23 per cent to
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the gross value of output of the combined agriculture
and livestock sector in 2007-08. Moresignificantly, the
contribution of livestock to the state economy, which
was 4.8 per cent in 1997-98, has remained almost
constant over the past ten years, whereasat the national
level, a shade decline of around one per cent has been
witnessed in the contribution of livestock to the total
gross domestic product during 1999-2000 to 2007-08
(Gol, 2009). In the state, within the spectrum of
livestock, milk enjoysthe absoluteimportance; asmuch
as 89 per cent of the value of output in current pricesis
contributed by milk, the highest in India(Gol, 2008b).
It may be noted that milk contributes around two-thirds
of thetotal value of output from the livestock sector at
the country level (Gol, 2009). Therefore, it would not
be out of place if the discussion on the livestock in
Guijarat isconcentrated on dairy production or milk, in
contrast to other components of livestock products
(sheep, goat, camel, etc.).

Since the successful implementation of Operation
Flood (OF) program — one of the world's largest and
most successful dairy development programs — the
country hasbeen maintaining asecular growth of around
4 per cent per annum in milk production. From 1990-
91 to 2008-09, theincreasein contribution of the Gujarat
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stateto national milk production has been noteworthy.
Relative share of the statein country’smilk production
increased from 6.5 per cent in 1994 (Gol, 1994) to 7.7
per cent in 2008 (Gol, 20084). Similar to the rise in
absolute production of milk, the per capitaavailability
of milk has been constantly increasing in the state as
well as at the national level. In 2008-09, the state of
Gujarat had third position in the country with per capita
milk availability of 403 g/day; thetop two statesbeing
Punjab (957 g/day) and Haryana (645 g/day). The
domestic availability of milk on per capita basis has
always been higher than the national average.
Availability of milk anditsever increasing volumeshave
been contributing substantially to food security and
sustenance of food production. The state of Gujarat
has been historically contributing to ensuring food
security not only in the state but elsewhere in the
country too. It is significant that in 1990-91, the
differencein availability of milk between the state and
nation was 60 g (236 g for the state asagainst 176 g at
the national level), and this difference continued to
favour the state over the years, and stood at 145 g in
2008-09 (403 g for Gujarat asagainst 258 g at all-India
level). It hasbeen possible dueto two factors: (i) higher
growthinmilk production compared to growth in human
population, and (ii) therate of growthin milk production
in the state exceeding the national rate of growth. The
finding thereforeis that the consistency inincreasein
absolutegrowth in milk productionisnot only adding to
food security but also ensuring employment and
livelihood sustenance in the state.

Thepopulation of milchanimals, their compositional
characteristics and yields are important determinants
of the strength of milk production. In India, the
production attributes of milk havefollowed adiversified
path. In some states, increasein milch animal population
has been the most important reason for growth, some
other stateshave gonein for technological intervention
in breeding and attained growth, whilein some statesa
judiciousmix of population growth and improvement in
quality of milch animalshasbeen noticed. Therefore, a
study of the state of Gujarat and characterization of
their growth trajectory would be a subject of interest.

Thispaper hasprovided anin-sight on variousfacets
of milk production systeminthe state of Gujarat. It has
been conceptualized to highlight theimportant factors
for the growth of milk production in different regions
of Gujarat and examinethe behaviour of the constituent

factors and possible direction for future. The regional
characteristicsbecomeimportant asthey helpin linking
different observations with the macro and regional
features and thus facilitate a deeper understanding of
the issues, their analyses from the perspective of
different componentsthat singularly or in conjunction
with others shape the nature of the production systems.

Data and M ethodology

Thedatafor the present study were collected from
various issues of Integrated Sample Survey (1SS)
published by Directorate of Animal Husbandry (GoG,
1990-91 to 2008-09). It has covered composition of
milch animals, growth of milch animals, productivity of
dairy animalsand milk production. Theinter-temporal
analysisof thefactorsassociated with milk production
has al so been carried out. Elasticity of milk production
has been eval uated and analysis of factors contributing
to milk production has been performed. Based on these
analyses, policy level issues have been highlighted in
the area of dairying in the state. The analyses have
also been carried out at theregional level by aggregating
the district level data of the state.

Regions of the Sate

As per the Agro Economic Research Centre,
Vallabh Vidyanagar, there arefive broad regionsin the
state— South Gujarat, Central Gujarat, North Gujarat,
Kachchh and the Saurashtra (Duttaand Bhaiya, 2004).
These regions were accepted as such for our study.
However, the district of Kachchh itself constitutes a
region, and therefore for ease of understanding and
compilation of regional data, the Kachchh region was
clubbed with the Saurashtraregion. Variousregions of
the state along with the districts are depicted in
Table 1.

Results and Discussions

Milch Animal Population

Numerically, buffaloesarethe principal speciesin
milk production. In 2008-09, the number was maximum
of milch buffaloes (47 lakh), followed by local cows
(22 lakh) and cross-bred cows (5.3 lakh). Over the
past 18 years, there has been an appreciation of about
321akh milch animalsinthe state, which meansaddition
of 1.8 1akh milch animalsannually.
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Tablel. Region-wisedistrictsof Gujarat

Region Districts

South Gujarat Bharuch, Narmada, Navsari, Surat, Tapi, The Dangs, Valsad

Central Gujarat Anand, Dohad, Kheda, Panchmahal, Vadodara

North Gujarat Ahmedabad, Banaskantha, Gandhinagar, Mehsana, Patan, Sabarkantha
Kachchh Kachchh

Saurashtra Amreli, Bhavnagar, Jamnagar, Junagadh, Porbandar, Rajkot, Surendranagar

There has been a positive appreciation in al the
categoriesof milch animals, but therate of appreciation
in the cross-bred cows and buffal oes has far outpaced
that in the local cows. It is this differential rate of
appreciation which has caused an intelligent shift in
the composition of local cowsfrom 39 per cent in 1990-
91 to 29 per cent in 2008-09, whilethe share of buffaloes
has improved from 59 per cent in 1990-91 to 63 per
cent in 2008-09. The cross-bred cows accounted for
only 2 per cent of milch animals in 1990-91 and
increased to 7 per cent in 2008-09. It is apparent that
the proportion of cross-bred cows has increased
significantly during the period 2000-01 to 2008-009.

Another significant feature of this change was a
gradual and consistent shift from the local cows to
buffaloes. It may be mentioned that at the al-India
level too, asimilar trend is observed. Across different
regions of the state, the Saurashtraregion has depicted
asignificant contribution of local cows(43%), followed
by the southern region (30%). The northern and central

Table 2. Region-wisecomposition of milch animalsin Gujar at

regions have shown alower proportion of local cows.
A noticeable increase was witnessed in population of
cross-bred cows in the northern and southern regions
of the state.

Growth in Milch Animals

The growth in population of cross-bred cows has
been remarkable, from 6 per cent per annum during
1990-91 to 2000-01 to 18 per cent per annum during
2000-01 to 2008-09. However, it was possible as the
baseline population was at a low level. Between the
populations of local cows and buffaloes, the growth
rate in the former group has slowed down (0.14%)
during thelater period, compared to the previous period
(2.59%). During 2000-01 to 2008-09, the growth in
buffal o population has been tapered by one percentage
point, as compared to that during 1990-91 to 2000-01.
Therefore, it ispostul ated that there would be afurther
reorganization in the herd structure of the state,
favouring buffal oes and the cross-bred cows (Table 3).

(in’00No.)

Region Local cow Cross-bred cow Buffdo

199091 200001 200809 199091 200001  2008-09 199091 200001  2008-09
Central 2886 4366 4525 22 522 9%l 7161 11465 12672
North 4033 4800 5524 7 485 2526 9198 12629 18270
Saurashtra 7374 83 9249 % B 2% 6172 9900 12033
South 24% 3035 2593 175 289 143 2842 3617 4407
Gujarat state 16783 21682 21922 778 1390 5333 25372 37612 47338
Composition (per cent)
Central 2791 26.70 24.89 282 319 540 69.26 7011 69.71
North 2090 26.79 2108 190 271 959 68.20 7050 69.34
Saurashtra 54.22 4869 4287 040 048 134 45.38 50.83 55.79
South 4528 4373 30.35 317 416 1806 5155 5211 5159
Gujarat sate 39.10 35.73 29.37 181 2.29 7.15 59.09 61.98 63.48

Source: Deduced from GoG (1990-91; 2000-01; 2008-09)
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Table 3. Region-wisecompounded annual growth ratein milch animalsin Gujarat

(per cent)
Region Local cow Cross-bred cow Buffdo
1990-91to 2000-01to 1990-91to 2000-01to 1990-91to 2000-01to
2000-01 2008-09 200001 2008-09 2000-01 2008-09
Central 423 045 6.00 819 482 126
North 176 13 657 291 322 472
Saurashtra 255 031 551 1517 484 247
South 197 -195 515 2331 244 250
Gujarat sate 2.59 0.14 5.98 18.32 4.02 2.93

Source: Deduced from GoG (1990-91; 2000-01; 2008-09)

Milk Production

Conseguent to the compositional changes in the
characteristics of milch animals, it was but natural that
the production festureswould follow anidentica pattern
asthat of the animals, and the data presented in Table
4 confirmthisproposition. During 1990-91 to 2008-009,
milk production of local cowsalmost doubled, from 9.55
|akh tonnes to 18.51 lakh tonnes, of cross-bred cows
registered amost aseven-foldincrease, from 1.77 lakh
tonnesto 11.92 lakh tonnes and of buffaloesrosefrom
22.26 lakh tonnes to 51.10 lakh tonnes. The share of
buffaloesintotal milk production remained constant at
66 per cent in 1990-91 and in 2000-01, but declined
marginally in 2008-09. The share of cross-bred cows
in milk production has increased more than
proportionately at the cost of decline in the shares of
local cows and buffaloes both. The change in the

proportionate share of cross-bred cowsin the southern
region was appreciable at 34 per cent in 2008-09, from
alevel of 10 per cent in 1990-91. Now if the findings
relating to milch animal population, compositional
changes and milk production are combined into some
notable features, it is found that buffaloes and cross-
bred cows are gaining ground and contributing to the
growthinmilk production and food security in the state.
It would, however, be incorrect if the significance of
the descript animals is undermined. They also have
shown absolute growth in milk production over the
different time points; however, it isthe rate of growth
that has marginally slowed down in the case of local
COWS.

Proportion of Milking to Total Milch Animals

Of the possible reasons often cited to explain the
health of a milch herd is the proportion of milking

Table4. Region-wisemilk production acr ossdifferent speciesin Gujarat
(Iakh tonnes per annum)

Region Local cow Cross-bred cow Buffdo

1990-91  2000-01 200809 199091 200001 200809 199091 200001  2008-09
Central 122 201 298 071 0.73 207 5.26 886 11.28
North 237 376 505 063 111 5.79 9.27 1317 2142
Saurashtra 514 711 864 011 021 0.70 5.79 9.2 1360
South 082 147 183 031 053 337 1 324 480
Gujarat state 955 1435 1851 177 258 1192 226 34.49 5110
Regional share(per cent)
Central 1694 1731 1827 9.89 6.28 1266 7317 7641 69.07
North 19.33 2084 1565 5.17 6.13 1794 7549 7303 6641
Saurashtra 4655 4298 37.68 097 129 303 5247 5573 59.29
South 2660 2808 1832 1025 1014 3R73 6315 61.78 4795
Gujarat state 28.44 28.19 22.70 5.27 5.06 14.62 66.30 66.75 62.68

Source: Deduced from GoG (1990-91; 2000-01; 2008-09)
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Table5. Region-wisecompounded annual growth ratein milk production in Gujar at

(per cent)

Region Local cow Cross-bred cow Buffalo
1990-91to 2000-01to 1990-91to 2000-01to 1990-91to 2000-01to
2000-01 2008-09 2000-01 2008-09 2000-01 2008-09

Central 512 508 023 1394 535 307
North 471 376 571 297 358 6.27
Saurashtra 330 247 709 1591 475 498
South 6.07 278 538 2599 526 504
Gujarat sate 4.16 3.23 3.84 21.10 4.32 5.23
Source: Deduced from GoG (1990-91; 2000-01; 2008-09)
animals. A higher percentage of milking animalswill e  Thefall in percentage of milking cross-bred cows

sitively influence milk production. But, aprogressive in the northern region isnoticeable.

po y p prog €g

increasein thispercentageishiologically not possible,

as milking and dry periods are the two unavoidable ~ Growth in Milk Output and Associated Factors
periods of theanimal physiology. Nonetheless, apoint Inthe background of growthin milk output, it would
of maximum level can only be achieved under the g ey if the causes of growth are studied. Birthal et
control conditionswhere all factors of productionare ;- (1999) have found that output index of milk had
regulated and provided in sufficient volume and quantity. expanded at 3.98 per cent per annum over a period of

Admittedly, under the field conditions, it isadifficult 15years, ending 1995-96, and the growth ininput index
proposition. Given this situation, a brief analysishas |5 ipeen2.19 per cent per annum. The net result (output

been provided on the historical averages of the nye, minusinputindex) wasagrowth of 1.79 per cent
percentagein-milk animalsfor different regionsof the per annum, which could be attributed to total factor

dtate at di'fferent pointsof time (Table6). Theimportant productivity (TFP). The basket of input index in the
observationsare: formulation consisted of feed index, labour index and
e A consistentimprovement in percentageof milking  population stock index. Technically, it has been argued

animalsof local cows, that the due to improvement in TFP, the growth in
o Buffalo herd seems to have improved, albeit  1vestock sector has been positive and secular over a
longer horizon. Similarly, an analysiswas carried out to
diagnose the factors that are directly responsible for
the acceleration of milk output.

marginaly,

e Cross-bred cows have shown a slight fall in
percentage of milking animals during 1990-91 to
2000-01, but have improved during 2000-01 to The facilitating or hindering factors of milk
2008-09, production are:

Table6. Region-wise proportion of in-milk tomilch animalsin Gujar at

(per cent)
Region Local cow Cross-bred cow Buffdo
199091 200001 200506 199091 200001 200506 199091 200001 200506
Central 5253 5389 61.39 8552 60.17 7169 62.34 50.84 64.58
North 5376 60.35 60.97 69.18 7382 68.72 64.60 64.58 64.72
Saurashtra 64.70 64.06 66.29 69.10 7298 7720 66.33 64.49 66.33
South 4944 56.84 6398 7289 76.04 8106 6263 69.48 7243
Gujarat state 57.68 60.20 63.64 76.14 69.11 73.29 64.31 63.59 65.81

Source: Deduced from GoG (1990-91; 2000-01; 2008-09)
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Table7. Region-wiseannual growth in milk production and associated factorsin Gujarat: L ocal cows

Particulars Annual growth rate (%)

Centra North Saurashtra South Gujarat state
In-milk animals 107 068 025 125 061
In-milk yield 130 156 149 330 159
Milchanimals 322 221 110 087 174
Milk production 559 445 284 541 3H

Table8. Region-wiseannual growth in milk production and associated factor sin Gujarat: Cross-bred cows

Particulars Annual growth rate (%)

Centra North Saurashtra South Gujarat state
In-milk animals -155 0.02 0.067 027 037
Inrmilk yield 040 -0.10 031 057 034
Milchanimals 456 1085 7.89 1235 899
Milk production 340 1077 888 1205 897
Table9. Region-wiseannual growth in milk production and associated factor sin Gujar at: Buffaloes
Particulars Annual growth rate (%)

Centra North Saurashtra South Gujarat state
In-milk animals -0.18 001 -0.10 -0.37 001
In-milkyield 072 093 111 217 104
Milchanimals 349 378 353 368 354
Milk production 403 473 454 549 459

e  Percentagein-milk animals
e Yiddof in-milk animals
e Number of milch animals

Theregion-wise and time series datafor the years
1990-91 to 2008-09 have been fitted under a semi-
logarithm regression equation for estimating region-wise
as well as species-wise trend in growth rates. The
results have been presented in Table 7, 8 and 9 for
local cows, cross-bred cows and buffaloes,
respectively. The growth in milk production for local
cows at the state level has been found to be about 4
per cent per annum. This growth has been achieved
through the positive contributions of all the three
variableslisted above. The most significant contributor
to the growth in production has been the increase in
number of milchanimals(1.74%), followed by theyield
(1.59%) of in-milk anima sand theincreasein proportion
(0.61%) of milking animals.

The growth analysis of cross-bred cows and
buffal oes, however, did not follow the growth pattern
of the local cows. In both these cases, the impact of
proportion of milking animals has been found either
negative or constant, while the other two factors have
positively influenced milk production. Significantly,
increase in the number of milch animalshasbeen afar
stronger factor compared toincreaseintheyield of in-
milk animals.

If the growth enhancing factors are carefully
studied, it is found that it is the local cows that have
consistently improved their performance, across the
regions as well as the state. The cross-bred cows and
the buffal oes though improved on two counts (in-milk
yield and increase in number), stumbled in percentage
of in-milk animals. It is therefore important that yield
rates have constantly aided improvement in milk
production, which could be ascribed to technological
innovations in milk production. As there could be a
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Table10. Elasticity co-efficient of milk production in Gujarat
Region Local cow Cross-bred cow Buffalo

Ratio of In-milk Milch Ratio of In-milk Milch Ratio of In-milk Milch

in-milk yield population in-milk yield population  in-milk yield population

tomilch tomilch tomilch
Central 3.546***  2505¢**  1557%**  .0.134 3.162***  0.944*** -1.117 2.681***  1.034***
North 3.510***  2.750%**  1.928***  -1.374 -2.726 0.982*** 1.839 4.581***  1.241***
Saurashtra 6.350***  1.853***  2.098*** 6.014***  8.011**  1.111*** -0.366 3.090***  1.241**
South 1.158** 1.629***  0.854* 5.405 0.078 0.414** -0.098 2.078***  0.385**
Gujarat state ~ 5.500***  2.390***  2.124***  -6.748* 9.890***  1.006*** 0971 4.058***  1.271***

Notes: *** ** and * depict significance at 0.5 per cent, 5 per cent and 10 per cent levels, respectively

biological limit toimprovement in percentage of milking
animal, itispossiblethat alimitinthisregard hasaready
set in. Nonethel ess, the two other factors that seemed
to bedriving the production growth are quite redeeming
in the context of the state and therefore, much of the
efforts need to be crystallized for their sustenance.

Elasticity of Milk Production

The elasticity of milk production with respect to
ratio of in-milk tomilchanimal, yield of in-milk animal,
milch animal population were computed and are
presentedin Table 10. Improvement inyield of milking
animals appears to be most commonly and uniformly
significant factor which could improve milk production
across any type of animal. However, improvement in
the ratio of milking to total animals under the given
situation of the state cannot influence milk production,
especialy inthe case of cross-bred cowsand buffal oes.
Inanalysisinthe previous section also, asimilar trend
has been observed in ascertaining the growth ratesin
milk production. It is therefore established that for a
healthy development and growth of themilch herditis
necessary that yield stimulating factors are properly
cared, which by itself would fuel growth in milk
production.

Conclusions

The study has revealed that milk production in
Gujarat has grown at a higher rate than that of the
nation and hence the contribution of state to national
milk production hasincreased from 6.5 per centto 7.7
per cent during the past 18 years. In the state, milk
enjoys absolute importance within the livestock
spectrum as 89 per cent of the total value of output
from livestock comes from milk. Across species,
buffal oes have been found to dominate in the central

and northern regions of the state, while cows are in
majority in the Saurashtra and southern regions. In
recent years, in addition to buffal oes, cross-bred cows
have been gaining importance in milk production,
especially in the southern and northern regions of the
state. Themain driver of the growth inmilk production
in the state has largely been incremental number of
animals, distantly followed by in-milk yield. It may also
be noted that beyond a point, theincremental numbers
would not be favourable. Due to increase in animal
population, not only the pressureon land would increase,
butit will also call for the sustainability of feed-fodder
requirements to fulfill the nutritional requirements of
the dairy animals. Yet, there areregional variationsin
this pattern across the species. From afuturistic point
of view, theresults of elasticity of milk production have
indicated that yield of lactating animalsisthe common
important factor across all species that needs to be
paid attention for the sustenance of milk production
growth in the state.
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