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ABSTRACT

Maridi, Agustina P, Saputra A. 2014. Vegetation analysis of Samin watershed, Central Java as water and soil conservation efforts.
Biodiversitas 15: 215-223. Samin watershed in Central Java is one of 282 Indonesian watersheds which are in critical condition.
Nowadays, the sustainability of forest resources in the upstream of Samin watershed is threatened by exploitation of forest by people. As
aresult, erosion and sedimentation are occurring in this area that may pose athreat of flooding and landslide. Therefore, we need serious
measures to maintain the function of Samin watershed, one of which is through the monitoring of vegetation in watershed. The purpose
of this research was to analyze the structure and composition of vegetation in Samin watershed to support soil and water conservation.
The survey of vegetation was conducted in 3 areas of Samin watershed based on geophysical conditions namely upstream, midstream,
and downstream. At each sampling area, 37 sampling plots were randomly distributed in six observation stations. Vegetation anaysis
was carried out in both the lower crop community (LCC) and the tree. Results showed that the number of LCC species found in the
upstream, midstream, and downstream areas were 21, 34, and 28 respectively. The species diversity indexes of LCC vegetation in the
upstream, midstream, and downstream areas were 1.04, 1.34, and 1.23 respectively. Based on this result, LCC vegetation in Samin
watershed was categorized in medium condition. The number of tree species found in the upstream, midstream, and downstream areas
were 27, 18, and 12 respectively. The species diversity indexes of tree vegetation in the upstream, midstream, and downstream areas
were 1.31, 1.15, and 0.97 respectively. Based on this result, the tree vegetation in Samin watershed was categorized in medium
condition for the upstream and midstream areas, and low condition for the downstream area. Vegetation in Samin watershed must be
preserved in order to maintain the sustainability of Samin watershed.
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INTRODUCTION and Paimin (2011) showed that Samin watershed is one of
282 watersheds which are in critical condition. This can be
inferred from the extent of degraded land in Samin
watershed, mainly located in upstream area in Karanganyar

District. Nowadays, the sustainability of forest resources

Water is a key to life on earth. According to Eamus
(2010) from sub-cellular processes (photosynthesis,
enzymatic reactions) to continental-scale processes such as

erosion and sedimentation, water is central to ecosystem
structure and function. Postel and Thompson (2005) say
that a watershed is an area of land that drains into a
common water source. Watersheds connect and encompass
terrestrial, freshwater, and coastal ecosystems, and they
perform a wide variety of valuable services, including the
supply and purification of fresh water, the provision of
habitat that safeguards fisheries and biological diversity,
etc.

Samin watershed is one of watersheds located in the
Didtricts of Karanganyar and Sukoharjo, Central Java,
Indonesia. Samin is part of Bengawan Solo watershed
(BPDAS 2009). The area of Samin watershed is
approximately 20412 ha with 5881 m®/second for water
discharge. It provides the main source of surface water for
agricultural irrigation and clean water supply for
surrounding communities. Research conducted by Riyanto

mainly in the upstream area is threatened by exploitation of
forest by people. The notion that forest only provides
timber and other physical products causes the unsustainable
forest exploitation. Nugraha et al. (2006) stated that
regional regulation relating to the exploitation of natural
resources in Samin watershed was not enforced well. As a
result, there is erosion and sedimentation in Samin that may
ultimately pose a threat of floods and landdides.
Furthermore, Nugraha et al. (2006) stated that erosion in
Samin watershed was great, namely 11483.533 ton/year.
The classification of erosion danger levels are: very light
(5.409 ha/70.13%), light (3935.364 ha/12.51%), moderate
(2187.831 hal6.76%), severe (2187.831 hal6.76%), and
very severe (1800.882 ha/5.56%). The classification of
landslide danger levels are: light (6937.006 ha/21.42%),
moderate (21664.015 ha/1%), severe (3081.926 ha/9.52%),
and very severe (695.840 ha/2.15%). In addition, Nugraha
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et al. (2006) also stated that the quality of river water in
Samin had exceeded the quality standard in Government
Regulation No. 82 the year 2001 about the use of water
classl, Il, 111, and 1V, for nitrite and BOD levels.

Based on this fact, it will require serious measures by
local community in Samin watershed, local government, or
environmental experts to preserve the function of Samin
watershed. The function of watershed is complex and
affected by severa factors, namely vegetation, topography,
soil, and residentia (Triwanto 2012). Furthermore,
Triwanto (2012) states changes in one factor will affect
watershed ecosystem and can reduce the watershed
function. Ecosystem goods and services provided by
healthy watersheds, according to Postel and Thompson
(2005), are water supplies for agricultural, industrial, and
urban-domestic uses, water filtration, flow regulation, flood
control, erosion and sedimentation control, fisheries, timber
and other forest products, recreation/tourism, habitat for
biodiversity preservation, climate stabilization, and others.

One effort to maintain the function of Samin watershed
is water and soil conservation. Water and soil conservation
in Samin watershed can be done by monitoring the
condition of vegetation in Samin watershed.

Vegetation is a whole plants that live together in such
area which interact to each other and to their environment
(Muéller-Dumbois and Ellenberg 1974; Susanto 2012).
Pargjiya et al. (2013) say that vegetation of a region is a
function of several factors such as time, dtitude, slope,
latitude, aspect, rainfall. Variation in species diversity
along environmental gradient is a major topic of ecological
investigation and has been explained by reference to
climate, productivity, biotic interaction, habitat
heterogeneity, and history.

Vegetation, according to Marsono (2008), has an
important role because it serves as hydrological regulation,
flood control, and drought mitigation. Wang et al. (2013)
state that forest plays an important role in controlling
runoff overland flow through its effect on hydrological
processes such as precipitation, interception, and
evapotranspiration, affects soil properties, and modify the
amount of rain water that will go into the soil through
infiltration. In addition, Zheng et a. (2007) add that
vegetation canopy can intercept droplets of rain that falls
on it, hold it over the canopy and then release it on the
ground or let it flow through the stem, thereby reducing its
kinetic energy when it falls on the ground. Vegetation
cover is a crucia factor in influencing erosion (Yan et al.
2011). Increased vegetation cover may increase the
accumulation of litter on the soil surface to control soil
erosion occurrence of a maximum of 75%. Vegetation root
systems can significantly improve the stability of the soil
and act as anti-erosion agent (Zheng et al. 2007).

Therole of vegetation for water and soil conservation is
largely determined by the structure and composition.
Vegetation structure, according Arrijani (2006), is an
organization in the space where the individuals form a
stand or extension of stands type forming an association as
awhole. The structure and composition of vegetation in an
area are affected by ecosystem components that interact
with each other, so the vegetation that grows naturally in
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the region is the result of the interaction among
environmental factors and may change due to
anthropogenic influences. Monitoring the structure and
composition of vegetation in Samin watershed can be done
by vegetation analysis. Analysis of vegetation, according to
Susanto (2012) and Ardhana (2012), is a way of studying
the composition and structure of vegetation types.
Whittaker (1976) also mentions that the vegetation analysis
is an approach and an introduction to a community using
ecological approaches that encompass physical, chemical
and biological factors affecting community attributes such
as species density, distribution, as well as the diversity of
its constituent species.

The objective of this research was to anayze the
structure and composition of vegetation in Samin
watershed Karanganyar District, Central Java to support
water and soil conservation. The results of this research are
expected to be a material consideration in determining soil
and water conservation to maintain the condition of Samin
watershed and encourage local community to behave
conservatively.

MATERIALSAND METHODS

Study sites

This research was conducted from March to April 2014
in Samin watershed, Karanganyar, Central Java, Indonesia.
Samin watershed geographically extends from east to west.
Its upstream area is on the dopes of Mount Lawu and
downstream area is in Sukoharjo rice fields, covering a
tota area of 373025 ha Administratively, Samin
watershed is located in two districts namely Karanganyar
and Sukoharjo, Central Java Province, Indonesia. The
length of this watershed, according Riyanto and Paimin
(2011), reaches 39.5 km and an average width 7 km. Samin
watershed in the Karanganyar District includes five sub-
districts, namely: Tawangmangu, Matesih, Jumantono,
Jumapolo, and Jatiyoso. While that in Sukoharjo District
includes three sub-districts, namely Bendosari, Mojolaban
and Polokarto.

Procedure
Pre research (survey)

The field survey was conducted to determine the
condition of the study site, soil characteristics, slope, and
other information relating to the condition of the Samin
watershed. Severa kinds of maps reviewed for this study
were topographic maps, land use maps, administrative
maps, Samin Watershed map. Those maps were used to
determine the location of the study area and the
determination of the sampling unit.

Determination of sampling units

Based on atotal area of 37 ha watershed Samin, a total
of 37 points were sampled randomly from 6 observation
stations located according to the biophysical characteristics
of the Samin watershed area, namely upstream (2 stations),
middle (2 stations), and downstream (2 stations).
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Figure 1. Map of Samin watershed, Central Java, Indonesia (Riyanto and Paimin 2011).

Vegetation sampling

Vegetation analysis was conducted to know the type
and composition of the vegetation in Samin watershed. We
calculated the importance value index (1VI) which consists
of several parameters, namely density, dominance and
basal area, frequency, and canopy area. We aso
determined the diversity index to know the general
condition of community. The steps carried out at this stage
were as follows: (i) The sampling sites were selected in
accordance with the result of first step. (ii) At each
sampling point, vegetation analysis was conducted both for
tree and LCC vegetation. Vegetation anaysis was
conducted using Point Center Quarter (PCQ) method,
namely dividing the points into four quadrants with two

imaginary lines perpendicular to each other, one of which
was directed using a compass (Widoretno 2011; Mitchell
2007). At each sampling quadrant, measurement was done
to the tree nearest to the point to determine its distance
from the point, the trunk circumference (to determine the
basal area), canopy area, and the height of the tree.
V egetation sampling for LCC community was done in each
quadrant by making plots measuring 1x1 m? to record the
species, the number, and coverage of each species
(Widoretno 2011). (iii) The results of enumeration and
measurement were recorded on the observation table and
the species of treesand LCC were identified.



218 BIODIVERSITAS 15 (2): 215-223, October 2014

Data analyses AFi = 1 Total plots where X species fc

Data were analyzed quantitatively to determine the L Total plot
vegetation parameters and qualitatively to describe the
relationship between the result of vegetation analysis and
vegetation’s ability to sustain Samin watershed. Method of

Relative frequency (RFi)

Absolute frequenci (i)

data analyses were done following Whittaker (1975), AFi= e gy of i 100%
Widoretno (2011) and Mitchell (2007) asfollows. )
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Species diversity and stability of community was
analyzed using Shannon-Weiner index (Barbour 1987) as
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ollows:

Absolute frequency (AFi) -

) n
H = - 1§log;
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Where:
H’ = Shannon-Weiner diversity index
ni = Number of individuals of i species

N = Tota number of individuals of all species

Interpretation was based on Fachrul (2007) which
defines: (i) the value of H "> 3 indicates a high diversity;
(ii) the value of H ', 1 < H' < 3 shows medium diversity;
and (iii) the value of H '<1 indicates low diversity.

RESULTSAND DISCUSSION

Composition of vegetation in Samin water shed
Upstream area

In the upstream area, there were 21 species of LCC
belonging to 10 families with 2640 number of individuals.
The Importance Value Indexes (1VI) for LCC speciesin the
upstream area are shown in Table 1. The species with the
greatest 1Vl were Mimosa pudica (56.24), Ageratum
conyzoides (45.34), and Tridax procumbens (37.23) while
the species with the lowest 1Vl was Curcuma zedoaria
(0.60).

In the upstream area, there were 27 tree species
belonging to 16 families. The VI of tree species in the
upstream area are presented in Table 2. The tree species
with the greatest IVI were Tectona grandis (78.57),
Delonix regia (59.74), and Swietenia mahagoni (38.16)
while the species with the lowest IVl was Persea
americana (4.88). Tree species in the upstream area had
canopy area ranging from 31 to 430 m” while the height of
trees ranged from 5.50 to 15.50 m.

Midstream area

In the midstream area there were 34 species of LCC
belonging to 14 families with 2827 number of individuals.
The Importance Value Indexes (1VI) for LCC speciesin the
midstream area are shown in Table 3. The species with the
greatest 1V were Oplismenus burmanii (39.01), Axonopus
compressus (19.73), and Chloris barbata (18.49) while the
species with the lowest VI was Cyperus globusus (1.84).

In the midstream area there were 18 tree species
belonging to 9 families. The IVI tree species in the
midstream area are presented in Table 4. The tree species
with the greatest IVI were Tectona grandis (71.61),
Swietenia mahagoni (43.54), and Cassia Siamea/cassia
(36.72). Tree species in the midstream area had canopy
area ranging from 102 to 470 m?, while the height of trees
ranged from 3.38 to 11.25 m.

Downstream area

In the downstream area there were 28 species of LCC
belonging to 14 families with 3302 number of individuals.
The Importance Value Indexes (1VI) for LCC speciesin the
downstream area are shown in Table 5. The species with
the greatest VI were Oplismenus burmanii (34.49),
Ageratum conyzoides (26.53), and Chloris barbata (18.10)
while the species with the lowest 1VI was Phyllanthus
reticulatus (1.01).
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Table 1. LCC species found in upstream area of Samin watershed

Name of species RDs RDm RF VI Rank
Ageratum conyzoides 1390 17.09 1434 4534 2
AXonopus compressus 424 385 426 1236 8
Chlorisbarbata 174 319 271 765 14
Colocasia esculenta 023 146 194 362 17
Curcuma zedoaria 008 014 039 060 21
Cynodon dactylon 193 231 349 773 12
Digitaria sanguinalis 6.17 570 853 2040 4
Elephantopus scaber 174 234 271 680 15
Euphorbia hirta 367 7.02 853 1922 5
Fimbristylis schoenoides 1.63 239 194 59 16
Galinsoga parviflora 6.63 440 620 1723 6
Hyptis brevipes 193 231 349 773 13
Lantana camara 030 069 078 177 19
Mimosa invisa 197 341 426 965 10
Mimosa pudica 2451 2320 853 5624 1
Pennisetum purpureum 939 289 388 16.16 7
Phyllanthus urinaria 227 328 310 865 11
Sda rhombifolia 023 069 194 28 18
Sonchus arvensis 030 069 078 177 20
Tridax procumbens 1561 9.22 1240 3723 3
Wedelia montana 152 372 581 1105 9
Tota 100 100 100 300

Table 2. Tree species found in upstream area of Samin watershed

Relative Relative Relative Relative

Name of species basal canopy Freq. Density VI
area  area
Albizia falcata 098 056 217 208 580
Altingia excelsa 160 194 435 4171206
Anacardium occidentale 224 236 217 208 885
Artocarpusintegra 183 18 217 208 7.93
Cassia siamea 713 615 435 4172179
Casuarina equisetifolia 038 056 217 208 519
Ceiba pentandra 091 102 217 2.08 6.19
Cocos nucifera 066 068 217 2.08 5.60
Cordyline fruticosa 047 068 217 208 541
Dalbergia latifolia 706 682 652 6.2526.65
Delonix regia 1557 1863 13.04 12.5059.74
Dimocarpus longan 183 140 217 208 7.48
Durio Zibethinus 150 140 217 208 7.15
Guazuma ulmifolia 417 371 435 4.1716.39
Hibiscus tiliaceus 187 145 217 208 758
Leucaena glauca 066 101 217 2.08 592
Melia azedarach 197 18 217 208 8.09
Muntingia calabura 159 145 217 208 7.30
Musa paradisiaca 066 070 217 2.08 561
Parkia speciosa 246 18 217 2.08 8.60
Persea americana 029 033 217 208 488
Pinus merkusii 206 063 435 4171120
Pometia pinnata 197 140 217 208 7.63
Samanea saman 429 428 217 2081283
Swietenia mahagoni 842 845 1087 10.4238.16
Syzygium aromaticum 168 145 217 208 7.39
Tectona grandis 2576 2735 10.87 14587857
Tota 100 100 100 100 400
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Table 3. LCC species found in upstream area of Samin watershed
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Table5. LCC speciesfound in downstream area of Samin watershed

Name of species RDs RDm RF IVI  Rank Name of species RDs RDm RF VI Rank
Acalypha indica 202 277 391 8.69 13 Ageratum conyzoides 848 1237 568 26.53 2
Ageratum conyzoides 559 382 833 17.74 4 Amaranthus spinosus 142 182 189 513 21
Amaranthus spinosus 106 233 156 4.9 24 Amorphophallus titanum 024 159 114 297 24
AX0ONOpUS Compressus 11.14 546 313 19.73 2  Cannaedulis 018 193 189 4.00 22
Borreria ocymoides 265 198 208 6.72 16  Chlorisbarbata 530 522 758 18.10 3
Canna indica 053 071 078 202 33  Clitoriaternatea 024 191 114 329 23
Chloris barbata 761 516 573 1849 3 Elephantopus scaber 145 295 3.03 743 18
Clitoria ternatea 088 115 130 334 30 Eleusineindica 591 270 3.03 11.64 12
Cyperus globusus 035 071 078 184 34  Galinsoga parviflora 781 3.06 379 14.67 8
Digitaria sanguinalis 315 435 521 1270 5  Hyptis pectinata 545 3.63 379 1287 11
Euphorbia hirta 124 107 130 361 28  Imperata cylindrica 530 4.65 568 15.63 7
Fimbristylis globulosa 407 283 313 10.02 12 Kyllinga monocephala 182 422 303 907 15
Fimbristylis schoenoides 315 354 443 1111 11 Lantanacamara 121 216 530 867 17
Flemingia lineata 442 323 417 11.82 10 Mimosainvisa 379 374 379 11.32 13
Galinsoga parviflora 159 176 391 7.26 15 Mimosa pudica 545 488 341 13.74 9
Imperata cylindrica 265 516 4.69 1250 8  Oplismenus burmanii 1363 8.74 1212 34.49 1
Indigofera suffruticosa 159 233 234 6.26 17  Oxaliscorniculata 027 079 076 1.82 26
| pomoea batatas 042 273 208 524 23  Paederiafoetida 024 113 038 1.76 27
Ipomoea crania 106 253 234 5093 19  Panicum barbatum 712 3.06 341 1359 10
Kyllinga monocephala 347 241 182 7.70 14  Paspalum scrobiculatum 242 352 303 897 16
Mimosa pudica 442 354 4.69 12.65 6  Pennisetum purpureum 560 533 568 16.62 6
Ocimum gratissimum 081 170 208 4.60 25  Peperomia pelucida 545 488 758 17.91 4
Oplismenus burmanii 16.09 17.19 573 39.01 1  Phyllanthusreticulatus 006 057 038 1.01 28
Panicum barbatum 407 384 4.69 12.60 7  Phyllanthus urinaria 106 152 265 523 20
Passiflora foetida 071 152 130 353 29 Sachytarphetajamaicensis 6.51 6.47 3.79 16.77 5
Pennisetum purpureum 531 293 417 1240 9  Wedelia biflora 242 352 341 935 14
Phyllanthus urinaria 159 121 313 5093 20  Xanthosoma nigrum 106 261 189 556 19
Portulaca oleracea 071 131 208 4.10 27  Zingiber purpureum 009 102 076 1.87 25
Ruellia tuberosa 064 091 078 233 32 Totd 100 100 100 300
Sda rhombifolia 124 180 130 434 26
Stachytarpheta indica 198 233 156 587 21
Sachytarphetajamaicenss 159 170 234 5.63 22 Table®6. Tree species found in downstream area of Samin watershed
Wedelia biflora 042 170 104 316 31
Wedelia montana 177 233 2.08 6.18 18 Relative Relative . .
Total 100 100 100 300 Name of species  basal  canopy Relative Rel ative VI
Freq. Density
area area
Albizia falcata 1425 1502 1429 1458 5814
Artocarpus altilis 1.36 0.70 2.86 208 7.00
Table 4. Tree species found in midstream area of Samin watershed Artocarpus integra 2.36 317 571 417 1541
Cassia siamea 1559 1613 1429 1458 60.59
Relative Relative Relative Relative Ficus ampelas 177 158 286 208 829
Name of species basal  canopy Freq. Density VI Hibiscus tiliaceus 849 1049 857 1042 3797
area area ' Leucaena glauca 6.95 832 857 1042 3426
Albizia falcata 6.13 729 7.89 851 29.82 Morindacitrifolia 0.70 090 286 208 654
Artocarpus altilis 0.86 140 263 213 7.02 Muntingia calabura 161 218 286 208 873
Cassia siamea 971 1061 7.89 851 36.72 Samaneasaman 2380 2240 1429 1667 77.14
Crotalaria striata 0.80 142 263 213 6.98 Swietenia mahagoni 1667 1375 1714 1458 6214
Dalbergia latifolia 9.20 995 7.89 851 3556  Tectonagrandis 6.45 536 571 6.25 23.78
Delonix regia 10.04 790 789 851 3435 Total 100 100 100 100 400
Hibiscus tiliaceus 0.68 095 263 213 6.39
Melia azedarach 5.99 701 526 426 2251
Morinda citrifolia 0.59 078 263 213 6.3 Tabel 7. Diversity Index of vegetation in Samin Watershed
Muntingia calabura 2.77 19 526 426 14.24
Pithecellobium dulce 6.62 694 789 851 29.96 . , :
Polyaithialongifolia ~ 2.68 246 263 213 9go _ cutalionandaress  H Inter pretation
Samanea saman 933 616 526 426 2501 LCC _
Snieteniamahagoni 1241 1260 7.89 10.64 4354  Upstream 1,04 Medium
Tamarindusindica 114 107 263 213 697  Midstream 134 Medium
Tectona grandis 1951 1929 1579 17.02 7161 _ Downstream 123 Medium
Terminalia catappa 0.64 077 263 213 616 Irees ,
Thevetia peruviana 091 145 263 213 712  Upstream 131 Medium
Total 100 100 100 100 400  Midstream 1,15 Medium
Downstream 0,97 Low
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Figure 2. Comparison of number of species in upstream,
midstream, and downstream area of Samin watershed

In the downstream area there were 12 tree species
belonging to 7 families. The IVI of tree species in the
downstream area are presented in Table 6. The tree species
with the greatest IVI were Samanea saman (77.14),
Swietenia mahagoni (62.14), and Cassia siamea (60.59).
Tree species in the downstream area canopy area ranging
from 79 to 320 m® while the height of trees ranged from
3.50t09.21 m.

The results of vegetation analysis in Samin watershed
showed that composition of vegetation in three areas was
different from each other. Composition of vegetation gives
an overview of the spatial occupation level of each plant
species making up the community which is the result of
interaction between biotic and abiotic components (Fachrul
2007). Comparison of the number of species making up
community in three observation areas is presented in Figure
2.

There were differences in both LCC and tree species, in
terms of species and the number of individuals, although
some species were found in all three observation areas. The
differences are due to environmenta factors. This is
supported by Gupta et a. (2008) who state that
environmental factors influence the diversity of living
organisms making up an area (both density and species
richness) including vegetation and fauna. The
environmental factors include soil temperature, pH, and
nutrient content in the soil. In addition, Krebs (2009) and
Ardhana (2012) mention that the climatic conditions in the
habitats of plants aso influence plant community.
Elevation is one of environmental factors. Elevation of
some areas influences the importance value index (V1) of
vegetation.

V1 shows the contribution or importance of speciesin
plant communities. Giliba et al. (2011) state that the higher
VI, the higher contribution of species in its community.
From Figure 2, we know that for tree vegetation, number of
species decreased from the upstream to the downstream
area. This suggests differences in environmental conditions
between the upstream and downstream. The downstream
region was dominated by farming areas so that the number
of tree species found was fewer than that in the upper and
middle regions.
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Diversity of vegetation in Samin water shed

The diversity indexes (H’) for LCC in upstream,
midstream, and downstream areas were 1.04; 1.34; and
1.23 respectively. While the H’ for tree vegetation in
upstream, midstream, and downstream areas were 1.31;
1.15; and 0.97 respectively. Complete interpretation for
diversity of vegetation in Samin watershed is presented in
Table 7. Interpretation based on Fachrul (2007) which
defines: 1) the value of H "> 3 indicates a high diversity; 2)
thevalue of H ', 1 < H' < 3 shows medium diversity; and 3)
the value of H '<1 indicates low diversity.

Shannon-Weiner index, according to Giliba et al.
(2011), shows the species richness (number of species) and
species evenness (distribution) in a region. The higher the
H’ value, the higher the species diversity and distribution in
aregion. Thisis similar to Paramitha (2010) statement that
the diversity index is correlated positively with the number
of species. The diversity of organisms in a community is
affected by the components of space, time, and food.

The highest diversity index for LCC vegetation was
found in the midstream area while the lowest was in the
upstream area. The highest tree diversity index was found
in the upstream area while the lowest was downstream
area. Thisis closely related to environmental factors in the
three areas of observation. Differences in environmental
factors can affect the lives of both trees and LCC
vegetation. The downstream region has the lowest tree
diversity. The number of individual species found in the
downstream region was also the least. This is caused
mainly by the large size of land in the downstream area
used as agricultural land and tree plantations so the
vegetation is uniform. Sujalu (2008) explains that habitat
types that have more species are likely to have higher
species diversity index.

Relationship between vegetation and water and soil
conservation

Condition of vegetation in Samin watershed including
both composition and diversity of trees and LCC can be
used as an indicator of sustainability of Samin watershed,
especialy in relation to water and soil conservation. The
results of the study Wang et al. (2013) state that vegetation
affects the ability of soil to retain water in order to prevent
erosion and landdlides in the surrounding cliffs. This result
is supported by Maridi et a. (2014) that states vegetation
condition in watershed can be used as monitoring of
erosion and landdlide in watershed. Arrijani (2006) also
states that the thick vegetation and grass vegetation types
are more effective in curbing erosion than relay cropping
plants, cotton and corn. Plant roots can significantly
improve the stability of the soil and act as anti-erosion
system (Zheng et al. 2007). This is also supported by
Maridi (2012) showing that grass vegetation is lower crop
community that can resist erosion and retain sediment,
since grasses have the ability to hold soil due to their strong
root system.

The results showed that the overall diversity of trees
and L CC vegetation was in the medium category except for
LCC vegetation in the downstream area. However, there
were no significant differences in diversity indexes among
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the three sub-watershed areas in Samin. It indicates that the
diversity of LCC vegetation in Samin watershed was still in
the moderate category. One reason is that the land in Samin
watershed for crop production and agriculture and received
less attention from the government. There were some
similarities among the three regions in species composition,
adthough there were differences in the number of
individuals. LCC vegetation in the upstream region was
dominated by Mimosa pudica, Ageratum conyzoides, and
Tridax procumbens which are shrub, while the middle and
downstream areas were dominated by grasses. Shrubs and
grasses have the potential to be developed in water and soil
conservation efforts, as shown in the results of research of
Sancayaningsih and Saputra (2013) showing that the grass
vegetation could withstand runoff and increase infiltration.
The average retention to hold rainwater in this study, were
33% for bare ground, 77% for grasses and herbs, and 81%
for shrubs. Shrub is a woody plant which has good ground
coverage and root system. Root systems of vegetation both
LCC and trees can significantly improve the stability of the
soil and act as an anti-erosion system. Vegetation can also
reduce erosion by reducing water flow in the soil surface.
The percentage reduction of sediment is higher than the
average reduction of run off. The reduction of run off in
forest vegetation is 30.8% and in the grass vegetation is
5.6% while the average reduction of sediment is 88.8% in
forest vegetation and 77.4% in grass vegetation (Zheng et
al. 2007).

Tree canopy can retain rain water through several
mechanisms. Vegetation canopy can intercept droplets of
rain water that falls on it, hold it above the canopy and
release it over the surface of the soil (through fall) and let it
run it through a carrier vessels in the stem (stem flow) as
well as reduce its kinetic energy when it falls on the
ground. This reduces the direct blow of the rain water on
the ground, thereby reducing the risk of damage to the soil
surface, lowering the erosion rate. Trees produce a litter
layer which can a so reduce the negative effects of the rain
drop, curb runoff, increase infiltration and reduce friction
with the ground so that erosion and sedimentation are
reduced.

The results of vegetation analysis showed that the
dominant tree species in the upsteam and midstream areas
was Tectona grandis and in the downstream area was
Samanea saman. These trees have large and strong root
system as indicated by the height of plants and the canopy
area. In the upstream, midstream, and downstream regions,
the canopy area ranged from 31 to 430 m?, 102-470 m?, and
79-320 m? respectively While the height of plants ranged
from 5.50 to 1550 m, 3.38-11.25 m, and 3.50- 9.21 m
respectively. Day et al. (2010) states that size and spread of
roots are influenced by plant height and canopy area. Trees
with large root serve to strengthen the soil, to prevent
erosion and to hold a large amount of water. Litter layer
also has the potential to enrich the soil so that the soil is not
barren. Having these conditions, the watershed is expected
to remain in good condition characterized by a small
erosion and sediment, because the rain water is infiltrated
and stored mostly as ground water. This also has the
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potential to cope with droughts and flooding in the Samin
sub-watershed.

CONCLUSION

The results of this research showed that in the upstream,
midstream, and downstream areas the numbers of LCC
species were 21, 34, and 28 respectively. The diversity
indexes of L CC vegetation in the upstream, midstream, and
downstream areas were 1.04, 1.34, and 1.23 respectively,
categorized as medium diversity. The numbers of tree
species in the upstream, midstream, and downstream areas
were 27, 18, and 12 respectively. The diversity indexes of
tree vegetation in the upstream, midstream, and
downstream areas were 1.31, 1.15, and 0.97 respectively,
categorized as medium for upstream and midstream areas
and low for downstream aea To mantain the
sustainability of Samin Watershed, the vegetation in the
watershed must be conserved.
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