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INTRODUCTION :

Over the years, horticulture has emerged as one of

AssTRACT : Mango and sapota are the main fruit crops having a mgjor share in socio-economic
development of South Gujarat. During last few decade the production of mango and sapota in the
state has increased. To know the performance of these crops the present investigation undertaken
study the growth and instability in area, production and productivity and the major sources or factors
affecting on production of mango and sapotain South Gujarat. The growth was worked out with help
of CAGR whileingtability was studied by co-efficient of variation. The decomposition wasworked out
with conventional decomposition method. Theresultsof investigation showed that areaand production
mango and sapota significantly raised during study period in mgjority of districts of South Gujarat.
Theyield of mango significantly increased in Dang district while yield of sapotaincreased in all the
districts except Tapi and Valsad district. The variability was observed in South Gujarat in respect of
area, production and yield of mango and sapota. Yield wasthe major factor responsiblefor production
of mango while areawas dominant factor for production of sapotain most of districtsof South Guajrat.

KEey Worbs: Growth, Decomposition, Mango sapota, Areaeffect, Yield effect
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of mango and sapotain South Gujarat. Internat. Res. J. Agric. Eco. & Sat., 8(2) : 336-341, DOI : 10.15740/HAY
IRJAES/8.2/336-341.

7.76 lakh M T, respectively during 2015-16 whereas the
areaand production of sapotaduring 2005-06 was 10.76
thousand haand 1.006 lakh M T, which wasincreased to

the potential agricultural enterprise in accelerating the
growth of economy. Horticulture covers awide variety
of fruits, vegetables, tuber crops, flower crops, medicina
and aromatic plants, plantation crops and spices. The
climatic condition of South Gujarat isfavourablefor the
mango and sapota, therefore, these are the major fruit
crops cultivated on large scalein South Gujarat. During
the year 2005-06 the area and production of mango in
South Gujarat was 50.60 thousand haand 4.49 lakh M T,
respectively, which increased to 86.89 thousand ha and

13.53 thousand ha and 1.60 lakh MT during 2015-16,
respectively. The share of South Gujarat in total area
and production of mango in the state is 57 per cent and
62 per cent, respectively while for sapotait is 45.78 per
cent and 49.26 per cent, respectively.

During last few decade the production of mango
and sapota in the state has increased. The spectacular
performance of agriculture sector primarily isdetermined
by the generation and sustenance of growth in production
of crops. An analysis of the behaviour of crop production
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in the past and estimates of its growth rates can provide
a basis for future projection of agricultural output. For
this purposetheinformation regarding the changes, trends
and growth in area, production and productivity and also
contribution of different elementsto the growth of major
crops output is essential. An agriculture sector being
unstablein nature may substantially impede the economic
growth of country. Therefore, apart from increasing
production, its stability would al so become animportant
aspect of planning of agriculture devel opment.Mango and
sapota are the main crops having amajor sharein socio-
economic development of South Gujarat. These crops
haveinherent advantage of providing higher productivity
per unit of land compared to other crops, resulting in higher
income and higher employment generationin rural areas
of South Gujarat.

Production could logically be expanded either by
putting more area under the crops or by improving the
productivity of the crop or both. Various literatures also
evidenced that the change in value of the crop output
over time have been attributed to change in area, yield,
priceand their interactions. Putting more areaunder crops
enableincreasein the production of cropsat either farm
or national levels. Expansion of production could also be
possibleby developing highyielding farmer preferred crop
variety (ies) through Horticultural research. Normally the
cumulative effect of both area and productivity is also
expected to bring substantial increment in production over
time. Hence, quantification of the contribution of area,
productivity and their integration in numerical termsisof
paramount importance for researchers, planners, policy
makers, teachers, extension personnel and farmers.

Taking above points in consideration the present
investigation has been conductedwith following objectives:

— To study the growth in area, production and
productivity of mango and sapota

— To study the variability in area, production and
productivity of mango and sapota

—To study the major factors affecting on production
of mango and sapotain South Gujarat.

MATERIALSAND METHODS:

South Gujarat region of Gujarat state was selected
purposively for study purpose. South Gujarat region
involve seven districts viz.,, Bharuch, Dang, Narmada,
Navsari, Surat, Tapi and Valsad district. Among the major
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fruits grown in South Gujarat, mango and sapota was
selected for study purpose asit hasthelargest contributor
intotal fruit production of theregion and state. The present
study is based on secondary data pertaining to area,
production and productivity of mango and sapota
collected for the last decade i.e. from 2006-07 to 2015-
16 from reports of Directorate of Economics and
Statistics, Government of Gujarat. To study the growth
of mango and sapota with respect of area, production
and yield, exponentia trend equation wasfitted and the
compound growth rate was worked oui.

Y = abt

where, Y = Area/ production/ productivity

a = Intercept, b = Regression co-efficient
t = Timevariablein year

Annual compound growth rate( CGR ) wereworked
by theformulae:

CGR = (‘antilog b - 1) * 100

The significance of CGR was tested with help of
by using‘t’ test.

To study the variability with respect of area,
production and productivity of mango and sapota,
coefficient of variation wasworked out.

cv =2+100

X

where, c = Standard deviation,x = Mean

In order to measurethere ative contribution of area,
yield and their interaction on production, the conventional
decomposition technique has been used as under which
was adopted by Kalamkar et al. (2002); Sharma (2007);
Angeles and Sundar (2012); Dhakre and Bhattacharya
(2013); Rai (2013); Sharma (2013); Agrawal et al.
(2014); Swainet al. (2014); Singh et al. (2015); Agarwal
et al.(2016) and Kamble and Wali (2016).

Changein production =Yield effect + Areaeffect
+ Interaction effect.

D =Ao DY + YoDA + DA DY

where, Ao, Poand Yo arearea, productionandyield
in base year and An, Pn and Yn, are area, production
and yield in current year. AA, AP and AY represent
changein area, production and yield, respectively. Thus,
the change in production (AP) from base period to
terminal period isdecomposed into area effect (YOAA),
yield effect (Ao AY) and interaction effect (AA AY).

Further, to know the percentage contribution of each
of the factor the following formulawere used :

YoAA

Areaeffect ———————— > x100
AP
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Yield effect - ——————— 5 ARY 100
AP

AAANY

Interaction effect —— —————— > 5 x100

REsuLTSAND DATA ANALYSIS:

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Growth analysis:

From Table 1 it is observed that the area and
production of mango increased significantly during the
study period in South Gujarat. The per annum significant
highest growth in area and production of mango was
observed in Tapi district which wasworked out to 10.32
per cent and 31.18 per cent, respectively, followed by
Dang (9.19% and 16.77%, respectively)) and Navsari
district (7.62% and 11.77%, respectively). This
indicated that the production of mangoin thesedistricts
increased due to the increase in area under the crop.
Thevyield of mango significantly raised in Dang district
(6.94% per annum) whereas all the other districts of
South Guijarat recorded non-significant positive growth
in yield of mango. The whole South Gujarat region
recorded significant positive growth in area (6.12%
per annum) and production (11.10% per annum) of
mango. Golappanavar (2012) studied the growth in
area, production and productivity of mango in Dharwad
district of Karnataka State. He found that the area
and production of mango in the district was increased
significantly by 7.45 per cent and 8.02 per cent,
respectively during the period 1991-2010.

Among the districts of South Gujarat significant

positive growth in area under sapota was recorded in
Bharuch, Dang, Navsari and Surat district whereas
production of supota increased significantly in South
Guijarat except Tapi and Valsad district. In whole South
Gujarat region the area, production and yield of sapota
increased by 2.16 per cent per annum, 5.79 per cent per
annum and 3.56 per cent per annum, respectively, which
was significant at 1 per cent level of probability. The
significant negative growth in areaunder sapotarecorded
in Valsad district (-1.36% per annum) implied that the
area under sapota declined in valsad district during the
study period. Table 1 further depicted that significant
positive growth in production of sapotain Baruch, Dang
and Surat district was mainly dueto significant increase
in areawhereas in Narmada and Navsari district it was
dueto significant raisein yield of sapota. Golappanavar
(2012) found that the area under sapota in Dharwad
district grew at the rate of 14.18 per cent per annum
while production and productivity increased at the rate
of 12.96 per cent per annum and 0.77 per cent per annum,
respectively.

The significant growth in area and production of
mango and sapotain South Gujarat might be due to the
better irrigation facilities, use of improved production
technology, increase in demand for fruits, better price
and diversification towards high value cropslikefruits.
The Gujarat Horticulture Mission started during 2005-06
having major contribution inincreasing area, production
andyield of fruit cropsin Gujarat state during study period.
Birthal et al. (2013) worked out the annual compound
growth rate at real value of output for thewestern region
of Indiawas 6.1 per cent during 2000-2001 to 2009-10.
Similar resultswere found by Pattnaik and Shah (2015);
Sathyendra and Chandrashekhar (2015) and Agrawal et
al. (2016).

Tablel: Growth in area, production and yield of mango and sapotain South Gujarat

- Mango Sapota

Districts Y P v y P v
Bharuch 2.72%** 6.23 341 2.14%** 3.08** 0.92
Dang 9.19*** 16.77*** 6.94* 8.95%** 10.33*** 1.27
Narmada Q47*** 10.52** 579 5.21 6.89%** 1.59**
Navsari 7.62%** 11.77** 3.86 4.05*** 9.43*** 5.17***
Surat 5.08*** 9.59 4.29 1.73x** 2.74%** 0.99%**
Tapi 10.32%** 31.18* 18.91 2.68 3.65 0.94
Valsad 4.10%** 9.64 532 -1.36*** 0.62 2.01x**
South Gujarat 6.12%** 11.10* 4,70 2.16%** 5.79*** 3.56%**

* ** and *** indicate significance of values at P=0.01, 0.05 and 0.1, respectively level of probability

A : Area, P: Productionand Y: Yidd
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Instability analysis:

Table 2 showed that the highest variability in area
under mango recorded in Dang (26.00%) followed by
Tapi (25.81%) and Navsari (22.16%) district. The highest
area variability in these districts attributed to highest
growth in area under mango. The highest production
variability of mango recordedin Tapi (57.32%) followed
by dang (51.59%),Valsad (37.24%) and Navsari
(35.71%) district. Thevariability in production of mango
inall thedistrict and South Gujarat region aswholewas
attributed to the variability in yield. The highest yield
variability wasfound in Tapi district (49.60%) followed
by Dang (33.15%) and Valsad (33.06%) district. The
variability in yield of mango might be attributed to low
temperature during winter season in some of the year
during study period. Patil et al. (2015) found that the
correlation co-efficient between minimum temperature
and productivity of mangoinIndiaisvery less(12.37%).
Thevariability in area, production andyield of mangoin
whole South Gujarat was recorded to 17.61 per cent,
35.36 per cent and 27.82 per cent, respectively. Singh
(2009) found that therewas variability in respect of area,
production and productivity of mango during the study

period which worked out to 45.96 per cent, 16.75 per
cent and 30.14 per cent, respectively.

Table 2 further depicted that the highest area
variability of sapota was recorded in Tapi district
(79.35%) followed by Dang (27.65%) and Narmada
(21.17%) district. Theareavariability in Bharuch, Dang,
Navsari and Surat attributed to significant positive growth
in areaunder sapota. The highest production variability
of sapota found in Tapi district (71.96%) followed by
Dang (31.04%) and Navsari (29.34%) district. The
production variability of sapotain al the districts except
Tapi and Valsad and South Gujarat region as whole
attributed to significant positive growth in production of
sapota. In case of yield of sapota the variability was
highest in Navsari (17.37%) and Bharuch(10.87%)
district while South Gujarat region as whole recorded
yield variability 11.76 per cent. Other districts hasshown
less yield variability.South Gujarat region as a whole
recorded 7.02 per cent, 18.24 per cent and 11.76 per
cent variability in area, production and yield of Sapota,
respectively. The results are in conformity with Bairwa
et al. (2012) and Pattnaik and Shah (2015). Chand et al.
(2011) also found the variability in respect of area,

Table?2: Instability in area, production and yield of mango and sapota in South Gujarat

Districts A M;n 90 Y Y Sa'fota Y
Bharuch 8.34 27.29 26.28 6.88 12.75 10.87
Dang 26.00 51.59 33.15 27.65 31.04 743
Narmada 14.41 32.45 26.73 21.17 2391 6.64
Navsari 22.16 35.71 25.20 13.26 29.34 17.37
Surat 15.86 33.13 29.59 6.32 9.01 3.86
Tapi 25.81 57.32 49.60 79.35 71.96 7.59
Valsad 12.10 37.24 33.06 5.24 4.27 7.13
South Gujarat 17.61 35.36 27.82 7.02 18.24 11.76
Table 3: Decomposition analysis of mango and sapotain South Gujarat
Districts .M ango - - Sapota -

Area effect Yield effect Interaction effect Area effect Yield effect Interaction effect
Bharuch 40.33 45.36 9.30 57.63 34.28 5.19
Dang 35.24 35.55 30.39 80.77 10.42 7.94
Narmada 32.49 48.06 15.68 69.40 21.86 9.14
Navsari 57.99 23.55 15.45 36.72 47.42 15.24
Surat 53.57 32.88 14.24 61.38 33.87 454
Tapi 26.62 38.95 32.32 142.63 -36.25 6.63
Valsad 42.44 41.77 13.16 -172.63 299.80 -27.30
South Gujarat 50.80 30.84 15.51 33.26 56.98 9.22
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production and productivity of food grainsin his study.

Decomposition analysis :

Table 3 depicted that in case of mango yield was
the most responsible factor in production in Bharuch
(45.36%), Dang (35.55%), Narmada (48.06%) and Tapi
(38.95%) district whereas contribution of areawas57.99
per cent, 53.57 per cent and 42.44 per cent in Navsari,
Surat and Valsad district, respectively. At the South
Guijarat region level increase in area (50.80%) was the
most responsiblefactor inincreasein production of mango
followed by yield (30.84%). Pattnaik and Shah (2015)
found that in both the phases yield has emerged as the
singlelargest component of growth in the value of output
of major crops in Gujarat state including fruits. Singh
(2009) done the analysis of factors affecting the total
production of fruits and found that the area effect was
the maximum (437%) than theyield effect. Similar results
found by Agrawal et al. (2016).

Table 3 further depicted that in most of districtsarea
played a major role in production of sapota. The area
effect worked out to 142.63 per cent, 80.77 per cent,
69.40 per cent, 61.38 per cent and 57.63 per cent in Tapi,
Dang, Narmada, Surat and Bharuch district, respectively.
InValsad (299.80%) and Navsari (47.42%) district yield
was more responsible factor for production of sapota.
The yield (56.98%) was most contributing factor in
production of sapotafollowed by area 33.26%) at South
Guijarat region level. Swain et al. (2014) found that the
yield effects also played a dominant role for the growth
inproductionfor fruitsduring period I11 (2000-01 to 2010-
11).

Conclusion :

It was concluded from the study that the area under
mango increased significantly in all thedistrictsand South
Gujarat region asawhole. Thesignificant positivegrowth
was observed in production of mango in Tapi, Dang,
Navsari and Narmadadistrict and at South Gujarat region
asawhole. Theyield of mango recorded non-significant
positive growth except Dang district. The highest
variability inareaunder mango recorded in Dang followed
by Tapi and Navsari district whilethe highest production
variability recordedin Tapi followed by Dang, Valsad and
Navsari district. Yield wasthe most responsiblefactor in
productionin Bharuch, Dang, Narmadaand Tapi district
whereas area effect was major contributing factor in
production in Navsari, Surat and Valsad district.

Form the results for sapota it was concluded that
the area showed significant positive growth in districts
except Narmada and Tapi while Valsad district showed
significant negative growth during study period. Significant
positive growth in production of sapotawas observed in
al thedistricts except Tapi and Valsad digtrict. The area,
production and yieldincreased significantly in whole South
Gujarat region. The area variability in Bharuch, Dang,
Navsari and Surat attributed to significant positive growth
inareaunder sapota. The production variability of sapota
in all the districts except Tapi and Valsad and South
Gujarat region aswhol e attributed to significant positive
growthin production of sapota. In case of yield of sapota
thevariability washighestin Navsari and Bharuch digtrict.
The areawas the major contributing factor in majority
of districtswhileyield was the major factor responsible
for production of sapotaat regional level.
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