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Abstract: Various species diversity indices were estimated based on the survey carried out in the home gardens of two
villages located one in rural area (Arumanalloor) near Nagercoil and another urban area (Konam) in town municipality of
Nagercoil, Kanyakumari District, Tamil Nadu, India. In the study area, 128 home gardens (of which 66 were rural HGs
and 62 were urban HGs, categorized into –hutted, tiled, terraced, storied, fenced and non-fenced) were surveyed for
enumeration of available plants. The overall HG area surveyed in both rural and urban HGs was 17209.88m 2 (1.72ha.)
with an average HG area of 134.45m2 (0.013ha). The number of species recorded in the HGs was 89 species belongs to
45 families comprises 80 genus. The higher indices of HG plants for rural and urban study area were determined as
follows: Higher values of Shannon-Weiner’s Species Diversity index (H’=4.079), Pielou’s Index of Species Evenness
(E=0.91), and Margalef Index for Species Richness (R=10.80), were noted in rural HGs than the urban HGs, but the
Simpson’s dominance index value (λ=0.045) was low. About 88.05% of Sorenson’s species similarity index and 11.5%
dissimilarity index (Ds) was noted between the rural and urban HGs species. The HG plants were grouped into different
categories such as life forms, earthen/potted plants, cultivated/wild pants, useful parts and uses. Among the HG plant
categories, the cultivated pants shows more species diversity, species evenness, species richness in overall HGs followed
by rural HGs, but the Simpson’s dominant index was recorded more in the cultivated plants of urban HGs.
Keywords: Home garden study, Urban & Rural Home gardens, Diversity Indices, Species Evenness, Species Richness,
Similarity Index
INTRODUCTION
Home gardens are often comparable in terms
of species diversity, with the nearby wet-evergreen and
semi-evergreen forests [1]. They are also regarded as
the informal experimental stations for transfer, trial and
adaptation of domesticated species. According to Ninez
[2], home gardens represent a genetic back stop,
preserving species and varieties that are not common in
field production and are planted in small scale for the
reasons of taste preference, traditions or availability of
planting material. Several land races, cultivars, rare and
endangered species have been preserved in the home
gardens [3, 4]. Most of the home gardens around the
world have been studied for species diversity and
species richness. The frequency count of individual
species is the main basis used to understand species
diversity in the home gardens. Today, plant species
diversity was estimated using various diversity indices
from the species inventory [5]. However, ShannonWeaver Diversity Index (SWI) has also been used in
some of the home garden studies for species diversity
[6]. SWI is one of the simplest and most basically used
diversity indices. It can express the diversity within the
community and is generally used to compare the
diversity of species. But SWI cannot explain whether

the species are abundant or not. However, the diversity
of the particular location will be higher if the species
are distributed equally or in abundant.
Simpson index can measure the dominance of
the species at a particular community and give the
measurement on whether the community is dominated
by few species or not. But it lacks the information on
which the species is dominant in the community. The
equal abundant of the species in HGs can be measured
through evenness index [7]. Margalef’s index is used to
express the species richness of the area. Zaldivar et al.
[6] have used both SWI and evenness index to measure
species diversity in GHs of Costa Rica. According to
Sharmila Sunwar [7], the using Simpson’s dominance
index and evenness index with SWI are extremely
important in measuring and explaining the species
diversity in GHs. This measurement can help in better
planning for both developmental interventions and onfarm conservation strategies at the community level.
The present study carried out to record the species
diversity level of home garden plant species in rural and
urban areas at Nagercoil, Kanyakumari District, Tamil
Nadu, India.
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METHODOLOGY
Home garden survey was conducted from June
2013 to September, 2013 by field visits in the study
area during the study period. The study area is
distributed around Nagercoil at Kanyakumari District,
Tamil Nadu. The area experiences a warm, humid
climate having both southwest monsoons (June to
September) and northeast (October to November). The
mean minimum temperature ranges from 25°C to 32°C.

Further, the Sorenson’s Similarity Index [16]
was used to record the similarity in species composition
between two study areas following the equation:
𝑁𝑜 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛 𝑠𝑝𝑒𝑐𝑖𝑒𝑠
𝑆𝑠 =
𝑥 100.

Home garden study was carried out in a total
of 128 home gardens of rural (66 HGs from
Arumanalloor
(@8.3246603,
77.4034292)
and
Veeravanalloor (@8.3242463, 77.4077636) villages
comes under Arumanalloor panchayat) and urban (62
HGs from Konam (@8.1567039, 77.3913739) village
panchayat comes under Nagercoil municipality) areas.
Selection of households was at random based on house
type (hutted, tiled, terrace and multistoried). Each type
of household was surveyed by the schedule
(Questionnaire) methods [8, 9] for information on home
gardens. The plant species were identified on the basis
of vernacular names, published field inventories, floras,
[10, 11], experts in plants and consulting available
herbaria of the region.

RESULTS AND DISCUSSION
The total number of species in different
categories was presented in the Figure 1. The HG
survey indicates that more number of plant species
(83sps.) was noted in rural HGs than in urban HGs
(76sps). Among HG plant categories, more number of
herbs in life forms; earthen plants; cultivated plants;
whole plant uses; and ornamental plants were noted in
both rural and urban HGs (Figure 1). In rural HGs, tree
plants, earthen plants, cultivated plants, whole plant
uses were dominated as compared to urban HGs where
ornamental plants are more in number. Similar trend
also observed in overall HGs also (Figure 1).

Shannon-Weaver’s Diversity Index values
were calculated (Annexure Table-1) for the HG species
using the following equation [12]: 𝐻 ′ = − 𝑝𝑖 𝐼𝑛 𝑝𝑖 ;
where, ‘pi’ = proportion numbers of ith species i.e., pi =
ni/N, i.e., ‘ni’ is the number of individuals of ith species;
‘N’ is the total number of individuals in all the species).
The term ‘pi In pi’ is calculated and summed for each
species in the community. With this index diversity
increases as: species become more evenly distributed in
abundance and more species are added to the
community. The maximum value that the SWI can
reach depends on the number of species in the
community (maximum H’ = In s).
Pielou’s Index

𝐻′

𝐸 = 𝐼𝑛 (𝑠)

of Species

Evenness [13, 14] was used to describe the diversity in
terms of evenness, i.e., how equally abundant the
species within the HGs. This standardizes evenness on
the scale from ‘0 to 1’. The Simpson’s index {𝜆 =
𝑠
2
𝑖=1 ( 𝑝𝑖) } was used to describe the dominance, i.e.,
the degree that a community is dominated by one or few
common species. The index measures dominance on a
‘0 to 1 scale. If only one species is present in the
community ‘pi = λ = 1’ will be the maximum value [7].
Species Richness Index (R) was estimated as per
Margalef [15] was used to describe the species richness
in the HGs surveyed by the equation:
𝑆−1
{𝑅 = 𝐼𝑛 (𝑁)}
where, S = total number of species; N = total
number of individuals of all the species.

𝑆𝑎 +𝑆𝑏 /2

The dissimilarity index of rural and urban HG
pants was determined by the equation of Ds =100-Ss,
where, ‘Ss’ is the Sorenson similarity index.

The number of individual plants of all species
was more in rural HGs (2227no.) as compared to Urban
HGs (1228no.). In general, the total number of
individuals of all species was noted as 3455no. In rural
HGs, more number of trees (782 no.), earthen plants
(1788 no.), cultivated plants (1924 no.), whole plant
uses (1548 no.), and multipurpose use plants (1548 no.)
were noted than in the urban HGs (Figure 2). In general,
the overall HGs in the study area exhibited more
number of trees (1181no.), earthen plants (2590no.),
cultivated plants (3047no.), whole plant utilization
(2531no.) and multipurpose used plants (1173no.) as
compared to other categories of plants (Figure 2).
Diversity indices estimated for HGs plant in
rural and urban areas are presented in Table 1, Table 2
and Annexure Table I. The physiognomy of the HGs
may be determined by species diversity of plants
present in each HG [17]. The numbers of local plants
present in the home gardens provide an obvious starting
point in determining the amount of diversity [18].
Eichemberg et al. [17] estimated the Shannon-Wiener
diversity index value as 1.66 for the older urban HGs in
Rio Claro which included 86 species. In agro-forestry,
HGs in Aripuana, plants from all the habits, were
surveyed and their diversity corresponded to an index of
2.22 which represents high diversity [19]. In this study,
it was estimated that the HG in the rural area contained
higher species diversity (H’=3.977 with 83 species) as
compared to urban HGs (H’=3.633 with 76 species)
(Table 1). Tynsong and Tiwari [20] recorded a mean
SWI of plant species as 2.37 which was considerably
higher as compared to Cuba (1.79) [21] and central
Sulawesi, Indonesia (2.32) [22] but comparatively much
lesser than the mean SWI of areca nut agro-forestry
(3.04) of south Meghalaya [23]. The mean SWI vary
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widely in tropical HGs and are reported to range from
0.93 to 3.00 [24] and from 0.69 to 4.01 [20].

Fig-1: Number of species in HG species distribution categories in rural and urban area HGs studied.

Fig-2: Number of individuals in each HG species distribution categories in rural and urban HGs studied.
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Table-1: Diversity indices estimated for home garden in rural and urban areas of Kanyakumari District, Tamil
Nadu.
Diversity Indices
Rural HGs
Urban HGs
Overall HGs
H’
3.977
3.633
4.079
E
0.900
0.839
0.909
λ
0.022
0.045
0.025
R
10.637
10.544
10.800
Ss
----88.05%
Ds
----11.95%
Number of species
83
76
89
Number of individuals in all species
2227
1228
3455
H’-Shannon-Weaver Diversity Index; E-Pielou’s Index of Species Evenness; λ-Simpson’s dominance Index;
R-Margalef’sIndex of Species Richness; Ss- Sorenson’s Similarity Index;
The species composition in rural HGs is more
evenly distributed (E=0.900) as compared to urban HGs
(E=0.839). Simpson index values indicate that there are
more of few common species that have dominated in
the HGs of urban area (λ=0.045 with 2227 individuals
of a species) than in the rural HGs (λ=0.022 with 1228
individuals of all species). Similar observations were
also made by Sharmila Sunwar [7] and Abiskar Subedi
et al., [25]. Thus, the home garden species found in
rural village area have more diversity than those of the
urban area HGs, due to high values of diversity
(H’=3.977), evenness (E=0.900), species richness
(R=10.64) and low values of dominance (λ=0.022).
This may be due to diverse agro-geographical
conditions in rural area creating different microenvironments suitable for diverse species to maintain in
conditions and limited options available for the
households to grow different HG species as suggested
by Abishkar Subedi et al. [25]. Tynsong and Tiwari,
[20] estimated evenness index and dominance index in
five village HGs and evenness was ranged from 0.56 to
1.15 and the dominance was ranged from 0.06 to 0.26.
The Margalef’s index of species richness
values revealed that the species richness was higher in
rural (R=10.64) than in urban (R=10.54) HGs, while it
was higher (R=10.80) in overall HGs as compared to
both study area. Out of 89 species recorded in the study
area, 70 species were noted in both rural and urban HGs
with a similarity index (Ss) of 88.05% and the
dissimilarity index was 11.95% which comprises 13
species recorded only in rural area and 6 species noted
in urban area alone (Table-1).
The HG plant species recorded were grouped
into different categories such as life forms,
earthen/potted, cultivated/wild, useful parts and uses.
The distribution pattern of plants in these categories
were analyzed and presented in table -2. Among the life
forms, trees showed maximum diversity (H’=1.304),
and evenness (E=0.422) values as compared to the
urban and overall HGs surveyed, while the Simpson’s
dominance index was higher in the shrubs of urban area
HGs (λ=0.02012) and the species richness were found
more in the herbs of overall HGs (R=4.401) and is

followed by the herbs in urban HGs (R=4.368) as
compared to other HG areas surveyed.
In habitat category, earthen plants reveals more
diversity (H’=3.247), evenness (E=0.778) and richness
(R=8.546) and low dominance index (λ=0.01830) in
rural HGs as compared to urban and overall HGs. But,
potted (or earthen/potted) plants in urban HG shows
more species diversity, evenness, dominance and
richness indices as compared to rural and overall HGs
(Table 2). Higher plant diversity (H’=3.395), species
richness R=9.124) and evenness (E=0.799) were noted
in cultivated plants of rural area HGs than the urban
HGs whereas the values of dominance index
(λ=0.01980) are low (Table 2).
Based on useful parts, the maximum species
diversity, evenness, richness and dominance index were
recorded in the whole plant material used species in
urban HGs and are followed by overall and rural HGs
(Table 2). In case of uses category, ornamental plants
reveals the maximum species diversity, evenness, and
richness while the dominance index was more in the
multi-purposely used species in urban HGs and are
followed by overall and rural HGs (Table 2).
Thus, among the HG plant categories, the
cultivated pants shows more species diversity, species
evenness, species richness in overall HGs followed by
rural HGs, but the Simpson’s dominant index was
recorded more in the cultivated plants of urban HGs.
Kabir and Web [26] reported strong relationship
between home garden sizes with species richness in
Bangladesh HGs. According to Saikia et al. [27] high
diversity and low concentration (density) of dominance
in different HG categories may be due to variations in
anthropogenic pressure in different HGs. They also
noted that the average number of species per garden did
not differ significantly among the HG categories, but
density and frequency of species increased with
decreasing HG size. With increase in household size,
more varieties in species composition were also
reported by Das and Das [28] in Barakvalley, Assam.
This suggests that households maintain a diverse group
of plants to fulfill their regular needs regardless of the
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HG size. Diversity is selected according to the
requirements of the families (at species level) and the
home garden often contain a large number of
individuals for certain species that are commonly
utilized by the households. Management activities are

carried out with minimal ecological cost, due to the low
utilization chemical product. Species found in home
gardens from the study area are used for primary and
secondary needs of the household.

Table-2: Diversity indices estimated for home garden species based on their distribution in rural and urban areas
of Kanyakumari District, Tamil Nadu.
Diversity indices
Plant
R
H’
E
λ
distribution
Rural
Urban
Overall
Rural
Urban
Overall
Rural
Urban
Overall
Rural
Urban
Overall
categories
HGs HGs
HGs
HGs HGs
HGs
HGs
HGs
HGs
HGs HGs
HGs
I. Life forms
i. Climbers
0.243 0.242 0.248 0.106 0.124 0.108 0.00036 0.00057 0.00035 1.915 1.448 1.746
ii. Creepers 0.178 0.039 0.132 0.111 0.056 0.082 0.00053 0.00003 0.00024 0.891 0.455 0.872
iii. Herbs
1.070 1.048 1.176 0.332 0.322 0.353 0.00396 0.00459 0.00379 3.745 4.368 4.401
iv. Shrubs
1.183 1.275 1.270 0.389 0.412 0.411 0.00487 0.02012 0.00709 3.096 3.436 3.003
v. Trees
1.304 1.029 1.253 0.422 0.349 0.394 0.01195 0.02011 0.01391 3.152 3.006 3.251
II. Habitat
i. Earthen
3.247 2.471 3.064 0.778 0.622 0.731 0.01830 0.02534 0.01912 8.546 7.776 8.270
ii.
1.589 1.674 1.429
0.544 0.791 0.679 0.236 0.300 0.257 0.00212 0.01771 0.00468
Earthen/Potted
iii. Potted
0.185 0.371 0.336 0.089 0.169 0.153 0.00126 0.00237 0.00158 1.395 2.270 2.034
III. Nature of
Growth
i. Cultivated 3.395 3.232 3.543 0.799 0.774 0.818 0.01980 0.04452 0.02400 9.124 9.112 9.349
ii. Wild
0.582 0.401 0.536 0.277 0.167 0.209 0.00188 0.00089 0.00138 2.100 2.149 1.996
IV. Useful part
i. Flower
--0.007 0.00000
--0.000
0.007
--0.007 0.007
--0.00000 0.000
ii. Fruit
0.934 0.593 0.854 0.302 0.214 0.276 0.00246 0.00215 0.00201 3.410 2.934 3.251
iii. Leaf
0.181 0.214 0.195 0.131 0.195 0.141 0.00014 0.00121 0.00072 0.665 0.476 0.593
iv. Pod
--0.012 0.00001
--0.000
0.017
--0.012 0.017
--0.00001 0.000
v. Rhizome 0.122 0.007 0.088 0.176 0.007 0.127 0.00042 0.00000 0.00018 0.240 0.000 0.239
vi. Tuber
0.091 0.051 0.071 0.083 0.046 0.065 0.00017 0.00003 0.00010 0.539 0.834 0.509
vii. Whole
6.671 7.547 7.019
2.625 2.767 2.851 0.671 0.697 0.708 0.01808 0.04202 0.02238
plant
V. Uses
i. Food/
1.636 1.312 1.542
0.482 0.329 0.441 0.209 0.169 0.192 0.00136 0.00160 0.00126
Edible
ii. Medicine 0.542 0.392 0.503 0.226 0.178 0.210 0.00172 0.00121 0.00138 1.776 1.705 1.678
iii.
2.712 2.195 2.559
1.237 0.929 1.179 0.420 0.352 0.400 0.01213 0.01995 0.01394
Multipurpose
iv.
4.143 5.317 4.669
1.295 1.477 1.438 0.389 0.419 0.408 0.00473 0.01961 0.00679
Ornamental
v. Vegetable 0.420 0.505 0.518 0.155 0.203 0.191 0.00174 0.00304 0.00201 2.512 2.187 2.321
H’-Shannon-Weaver Diversity Index; E-Pielou’s Index of Species Evenness; λ-Simpson’s dominance Index; RMargalef’s Index of Species Richness;
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ANNEXURE
Table I: Diversity Indices of Home garden species recorded in the study area.
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Table I: Diversity Indices of Home garden species recorded in the study area. (Cont….)
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Table I: Diversity Indices of Home garden species recorded in the study area (Cont….).
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Table I: Diversity Indices of Home garden species recorded in the study area (Cont….).

C-Cultivated; Cl-Climber; Cr-Creeper; E-Earthen pants; Fl-Flower; Fo-Food (edible);
Fr-Fruits; H-Herb;
H’-Shannon-Wiener Diversity Index; Le-Leaf;
Lf-Life forms; Me-Medicinal;Mp-Multipurpose use;N-Total number of individuals in all species;
ni-number of individuals in each species; Nin/S-Number of individuals per species; Or-Ornamental; P-Potted plants; Po-Pods; Rh-Rhizome; Tu-Tuber;
S-Shrub;
T-Tree; UsPa-Useful parts;
Ve-Vegetable; Wp-Whole plant; W-Wild; λ-Simpson’s Dominance Index; HGs-Home Gardens;
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