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2 BALINESE TRADITIONAL AGROFORESTRY AS BASE

3 OF WATERSHED CONSERVATION

4

5

6 Abstract. Forests, traditional gardens and green spaces play an important role in regulating the water flow ° Author

7 of an area. Along with the high demand for land in Balt for agriculture and tourism, many forest areas Objsctives, ok

8  have been converted into hotels and settlements. Forest conversion has caused many problems such as

9 erosion, soll fertitty decreased, flora fauna extinction, floods, drought, global warming and the disturbing

10 watershed, especially rivers for springs. The purpose of this study is the development of watershed Author

11 conservation in Bali based on traditional agroforestry. The method that used is vegetation analysis. Method, ok

12 Calculation of the erosion amount using the USLE formula. Sampling was done by ten plots. The results

13 showed that i 1g70f! Y d of vertical and horizontal structures. The

14 characteristic of traditional oforestry is that de plants are distributed irregularly, thus creating Author

15 a miniature structure like a forest. The vertical structure consists of trees, horizontal structure filled with Results, ok

16  species of garden plants and agriculture. Trees have roots spread intensively in the soil and reduce nutrient

17 leaching. Land cover by vegetation protecis the soil and erosion. The agroforestry has a role as an act of

18 soil and water conservation. Traditional agroforestry land cover has a relatively low C coefficient (0.05

19 0.25) compared to other lands. The level of erosion hazard is low and moderate. Average erosion value of
20 55.01 tha'l.yr'. This indicates that traditional agroforestry makes the soil have a higher ability to absorb
21 water, thereby reducing surface runoff. Likewise, organic material that improves the water content
22 capacity. In addition, water quality can be improved through the humus filter function. During a long dry = -
23 season, there is a drought due to low rainfall, but rivers and springs were able to supply water for the Markup Are
24 peoples daily needs. This condition occurs because of the tree retentions in traditional gardens. ° Author

25 Conservation actions need to be taken, namely maintaining trees vegetation, increasing reforestation, Conclusion, ok

26  bench terraces use, mounds and mulch use. This condition also places traditional agroforestry as a

27 sustainable land management system.

%g Keywords: Bali, conservation, vegetation, watershed, traditional agroforestry

30 1. Introduction
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90 Equipment). 10 plots were taken in the field. Vegetation analysis was carried out to describe the Author
91 vertical and horizontal structures and the composition of traditional abian, kebon and felomon What did author (s) mean? Telomon or telajakan?
92 The time of the study will be conducted from October 2017 to September 2018. 7 Reply €7 Resolve

93 Erosion prediction on land can be calculated using the model that Wischmeier & Smith

94 (1978) developed by Arsyad (2012) with the formula A =R x K x LS x C x P. Rain erosivity

95 factor is calculated using rainfall data in the last 10 years. Rain erosion in the study area was

96 predicted using the formula proposed by Lenvain Arsyad (2012) as follows EI=2.21 R'%¢, with
7 EI = erosivity index, R = monthly rainfall (cm).

98 The large classes of surface erosion in the study are known based on the level of surface
99 erosion in Table 1.
100
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170 Balinese agriculture is also faced with many obstacles. One of them is about land use and
171 adjustment. Even in the last few years, land conversion from agricultural land to non-agricultural
172 land has increased.
173 In general, land use is divided into agricultural and non-agricultural land uses. Potential land
174 use is influenced by soil type, mineral resources, vegetation, topography, climate, and location. In
|17s 2016, agricultural land in Bali reached 353,491 ha consisting of 79.526 ha (22.50%) of paddy
176  fields and 273,965 (77.50%) ha of non-paddy fields. In comparison, the non-agricultural land
177 reaches 210,175 ha.
178 The use of non-paddy land in Bali during 2017 was mostly reserved for dry land and gardens
179 totaling 123,774 ha or 37.63 percent of 328,908 ha of non-paddy land. The most common use of
180 non-paddy fields is in Buleleng Regency, wherein 2017 it was 115,365 ha (35.08%), followed by
|1SI Karangasem district with 53,043 ha (16.13%). Specifically for the use of paddy fields, Tabanan
182 Regency still occupies the first position in 2017 with paddy fields reaching 21,089 ha. This is in
183 accordance with the nickname of Tabanan as Balinese rice granary.
184 The use of forestry land in Bali is in accordance with its function. According to its function,
185  forests are divided into protected forests. production forests, nature reserves, tourist parks, and
186  tourism forests presented in Table 4.
187 Table 4. The use of forestry land in Bali is in ac with its funct;

AABBCCI | AaBbCcD

Area (ha)

Protected Forest 97.598.16

Conservation Forest 26.061.47
Limited Pproduction Forest | 6.825.82
_Permanent Production Forest | 1,872.80
Nature reserve 1,762.80

| National park | 19.002.89

| Nature tourism park | 415440
| Grand forest park 1 1,141.38

[Totl [13235835
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Based on the classification of surface erosion in Table 5, the amount of erosion in the study
area can be divided into 2 classes namely Low erosion (R) soil class with erosion rates ranging
from 41.13 10 59.63 Lha'.yr’. Being in the research plot 01, 03, 05, 06, 07, 09, 10. As well as

low erosion class (S) with erosion ranging from 63.75 to 68 t.ha"".yr" in the plot 02, 04 and 08

Community activities that cause forest land to be damaged, conversion to agriculture and
tourism activities in upstream areas can cause sedimentation in downstream areas. The pattern of
agriculture that does not follow the conservation method in the upstream watershed area with
commodity crops and horticulture results in the part of the hed ing and
shallowing of the river flow. Based on the results of the analysis of the erosion level at the study
sites with medium and low categories, it is supposed that the area around the watershed is a
conservation area with the main function as a catchment area. Land use in the upper watershed
can be tolerated with agroforestry patterns such as tradi | gardens. The agrotechnology pattern
developed and implemented in the form of traditional agroforestry must meet the rules of soil and
‘water conservation (Cuvelier & Greenfield, 2016: Molla & Sisheber, 2017).

Table 5. Soil Erosion Rate (A)

Plot Sample R K LS CP A TBE
Land unit 01 1370.90 0.12 28 0,1 46,06 Low
Land unit 02 1370.90 0,15 31 0,1 6375 Medium
Land unit 03 1370.90 0.15 29 0,1 5963 Low
Land unit 04 1370.90 0.16 31 0,1 6800 Medium
Land unit 05 1370.90 0.12 25 0,1 41,13 Low
Land unit 06 1370.90 0,11 29 01 4373 Low
Tand nnit 07 1370 90 ni4 31 01 5950 Tow
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can be tolerated with agroforestry patterns such as traditional gardens. The hnol. ttern

2y pa
developed and implemented in the form of traditional agroforestry must meet the rules of soil and
water conservation (Cuvelier & Greenfield, 2016; Molla & Sisheber, 2017).

Table 5. Soil Erosion Rate (A)

Plot Sample R K LS CP A TBE
Land unit 01 1370,90 012 28 01 4606 Low
Land unit 02 1370,90 0,15 31 01 6375 Medium
Land unit 03 137090 0,15 29 0,1 59,63 Low
Land unit 04 1370,90 0,16 31 0,1 68,00 Medium
Land unit 05 1370.90 0,12 25 01 41,13 Low
Land unit 06 1370,90 0,11 29 0,1 4373 Low
Land unit 07 1370.90 0,14 31 0,1 59,50 Low
Land unit 08 1370,90 0,15 32 0,1 6580 Medium
Land unit 09 1370.90 0,12 29 0,1 4771 Low
Land unit 10 1370,90 0,16 25 0,1 5484 Low
Me: 55,01  Low

Source: research data processed
Traditional Agroforestry (TA)

Although the definition of a traditional garden is a plot of land on which there are stands of
trees and types of cultivated plants (Herri et al., 1985), in reality, it also includes areas around
which no trees grow. Thus it can be said that what is meant by traditional gardens is to cover the
whole land as a whole (with trees and not trees), which is owned by someone either in the vicinity
of the residence (Home gardens) or state forest land (Forests gardens). The area of traditional
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. Author

Please insert percentage of this land use type compare
10 the ares of Buleleng Regency in order lo give better
description for reader
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’ Author
If it possible it would be good if you can discuss a

lsttle bit these low ~ moderate soil erosson rate
compare to soil efosion rate ta non mixed
garden/agroforestry type (but not include forest) which
have been studied for Bali ares

If you don't have the previous study for soil erosion
rate (non mixed garden) for Bali thea maybe you can
find some study which have similar with y

area’s climate and land use condition somewhere else.
n Indonessa.

Tt would be a good way to convince that the
agrarestry has  better soil erosion 1ate compare 1o non
agroforestry land use type.

€0 Reply ] Resolve

. Author
Reviewer 2:

Number 02, 04, 08 author categorized as medium but
in line 213 author (s) write as moderate erosion class.

Medsum and moderare have the similiar meaniag, but
st s better to choose words consisteatly

Answer by author
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Tt would be a good way to convince that the
agrorestry has a better soil erosion rate compare 1o non
agroforestry land use type.

. Author
Reviewer 2:

Number 02, 04, 08 author categorized as medium but
in line 213 author (s) write as moderate erosion class.

Medsum and moderate have the similiar meaning, but
it 1s better to choose words consisteatly

Answer by author

Actually, the esor oceurred in line 217, where the plot
of 01,03, 05, 06, 07, 09, 10, sastually we categonized
“moderate” and we changed it to "low". Thanks for the
corection
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2. Low(L) 15 -<60
& Medium (M) 60 - <180
4. Heavy (1) 180 — <430
5. ery Heavy (VH) >480 Author
118 Table Source, not found
19 3. Results and Discussion £ Reply £ Resolve
120 Rainfall in the Last Ten Years (Rf)
121 Most of the Balinese people are planted as small farmers with traditional farming
122 patterns. The Balinese style of agri ion is strongly infl d by climate
123 change, especially narural cycles and ramfall Therefore. the transition of seasons is one
124 indicator that can be used to detect the dry season or the rainy season earlier, so that
125 agricultural planning, especially the planting period and commodity types, can be arranged
126  according to actual climatic conditions.
127 Climate is closely related to human activities, plays an essential role in economic
128 evelopmem It has even become an essential factor in the aspect of prosperity because
129 mcreasmg human needs will increase industrial activity, forest clearing, agncullural
130 and households that release gr gases. Bali is generally a tropical region,
131 which is influenced by seasonal winds. “There is a dry and rainy season interspersed with a
132 transition season. From June to September. wind currents originate from Australia and contain
133 little moisture, resulting in a dry season. While in December to March, wind currents provide
134 alot of water vapor from Asia and the Pacific Ocean, resulting in the rainy season.
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211 Community activities that cause forest land to be damaged, conversion to agriculture and
212 tourism activities in upstream areas can cause sedimentation in downstream areas. The pattern of
213 agriculture that does not follow the conservation method in the upstream watershed area with
214 dity crops and horticulture results in the d part of the hed narrowing and
215 shallowing of the river flow. Based on the results of the analysis of the erosion level at the study
216  sites with medium and low categories, it is supposed that the area around the watershed is a Author
217 conservation area with the main function as a catchment area. Land use in the upper watershed Not bold.....see the template
218 can be tolerated with agroforestry patterns such as traditional gardens. The hnol tern
219  developed and implemented in the form of traditional agroforestry must meet the rules of soil and
220  water conservation (Cuvelier & Greenfield, 2016; Molla & Sisheber, 2017). . Author
Not bold...see the template
221 Table 4. Soil Erosion Rate (A)
PLOT . Author
S < TBE Number 02, 04, 08 suthor categorized as medium but
I R = . =B e 10 line 213 author (s) write as moderate erosion class.
“Land unit 01 1370.90 0,12 28 01 4606 Low Medium and moderate bhave the similiar meaning, but
Land unit 02 1370.90 015 31 01 6375 Medud #0110 chooes wonds comeiuly
Land unit 03 1370.90 0,15 29 0,1 59.63 Low £ Reply 71 Resolve
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GyGIar w), FORAL \TerSed umenicandy, JUus (T musuma), Sowig
(Psidium guajava), Wani (Bouea macrophylla), Lontar (Borassus flabellifer).
2 Middle stratum Lambon (Manihot esculenta), Rata (Gomphrena globosa), Landep (Barleria
(height 1-5 m): prionitis), Gemitir (Tagetes erecta), Teleng (Clitorea ternatea), Base (Piper
stakes and piles betle), Sugih (Pleomele angustifolia), Endong (Cordyline fruticosa). Biu
vegetation (Musa paradisiaca), Flower shoots (Hibiscus rosa sinensis), Croton
(Codiaeum vari Sisih (P ifoli Mica (Piper nigrum).
Coriander (Coriandrum sanvum) O urmg ((' odlaeum vanegatum) Mica
(Piper nigrum), Pare (M g0 ( hispida),
Waluh (Cucurbita pepo). Tanjung (Nymphaea sp). Basil (Ocimum basilicum).
3 Lower stram Sela bun (Ipomoea batata), Temu ireng (Curcuma aeruginosa), Kesuna
(height < I m): (Allium sativum), Onion (Allium cepa), Tebya (Capsicum annuum), Kunyit
annual plants such  (Curcuma aeruginosa), Kunyit (Curcuma domestica), Check (Kaempferia
as palawija plants  galanga), Isen (Alpinia galanga), Taro (Caladium bicolor), Bangle (Zingiber
and shade- purpureum), Bawang merah (A4llium ascalonicum L.), Gamongan (Zingiber
resistant herbs amaricans), Jae (Zingiber officinale), Barak (Vigna unguiculata), Undis
(Cajanus cajan), Gamongan (Zingiber amaricans), Kedele (Glycine max),
Petsai (Brassica chinensis L.), Kacang tanah (drachis hypogaea L.).
Kacang hijau (Vigna radiata) Author
256 Table source?
257 The vertical structure of traditional gardens in Bali is arranged bascsi on plant l\cxghl and the 2 Reply ¥ Resolve
258 need for ethnobotany. The height of the tree is then based on the of A
259 including the types of plants that are suitable for the agroecosystem, the types of plants that are
260 suitable for their functions, and the types of plants that are resistant to shade (tolerant).
261 Stratification of vertical structures in mixed gardens is more complex because it consists of
262 annual and perennial plants. The tree species is the upper stratum, while the middle and lower
263 strata are mostly filled with food and medicinal plants.
264 With a structure similar to natural forests, traditional gardens have important ecological
265 chains. This view is based on the experience of the population, observations during the study and
266 review of several references clarifying the positive effects of traditional land-use systems.
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2 Muddle stratum Lampon (Manthot esculenta), Katna (bomphrena globosa). Landep (Bariena.
(height 1-5 m): prionitis), Gemitic (Tagetes erecta). Teleng (Clitorea tetnatea). Base (Piper
stakes and piles belle), Sugih (Pleomele angustifolia), Endong (Cordyline fruticosa), Biw
vegetation (Musa paradisiaca), Flower shoots (Hibiscus rosa sinensis), Croton

(Codiacum varie; Sisih (Phyllanthus buxifolius), Mica (Piper nigrum),

Coriander (Coriandrum sativum), Curing (Codiaeum variegatum), Mica
(Pmer nigrum), Pare (Momordica charantia). Bligo msmsmsa Jispida).
N

Valub (Cucurbita pepo),

3 Lower stratum Scla bun (Ipomoea batata), Temu ireng (C‘urcumn acmgmosa) Kesuna
(height < I m): (Allium sativum), Onion (Allium cepa). Tebya (Capsicum annuum), Kunyit
annual plants such  (Curcuma aeruginosa), Kunyit (Curcuma domestica), Check (Kaempferia
as palawija plants  galanga). Isen (Alpinia galanga), Taro (Caladium bicolor), Bangle (Zingiber
and shade- purpureum), Bawang merah (Allium ascalonicum 1..), Gamongan (Zingiber
resistant herbs amaricans), Jae (Zingiber officinale), Barak (Vigna unguiculata), Undis

(Cajanus cajan). Gamongan (Zingiber amaricans). Kedsle (Glycine max).
Petsai (Bramca chinensis L.), Kacang tanah (Arachis hypogaea L.).

Vigna radiatal o
(Source: research data by authors)

The vertical structure of traditional gardens in Bali is arranged based on plant height and the
need for ethnobotany. The height of the tree is then based on the combination of Agroforestry
including the types of plants that are suitable for the agroecosystem. the types of plants that are
suitable for their functions, and the types of plants that are resistant to shade (tolerant).
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Mandala in the form of yards including buildings place to live and natah, meanwhile despicaf)le
mandala in the form of a backyard (teba) and the front yard (relajakan). Traditional Balinese
landscaping uses Trz Mmlda]a concept (Dewi, 2018).

ST
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@

Author

Figure 1.[Telajakan in Penglipuran, Bali Traditional Village, Bangli
Regency, Buhl (Tika 2015)

Until now the land use system of abian, kebon and telajakan has an important role as a source
of fulfilling community needs. The benefits of abian, kebon and relajakan are as a source of daily
food needs. a source of i income and other environmental service benefits. Abian, kebon and

lajakan as a tradi y system in Bali have not received the attention and
recognition of various parties s both lhe government and local government agencies, agriculture,
forestry in the development and use of land in their area. This study aims to evaluate the value
and benefits of traditional dry land use (abian, kebon and telajakan) in the Bali area.
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Erodibility factor (K) is determined based on analysis of so:l texture, soil permeability, organic

matter content and soil by the p | 1 by Wisch & Smith (1978) as
follows K = 1, 292 {2.1 M1.14 (10-4) (lZ-a) + 325 (b-2) + 2.5 (¢-3)} / 100 with K = soil
erodibility, M = particle size (% dust +% fine sand) (100 -% clay), a = percent organic matter b =
soil structure class and ¢ = soil permeability class. The length and slope factor (LS) can be searched
using LS = ¥ (0.00138 2 + 0.00965 + 0.0138) with L = slope length (m), S = slope (%) (Arsyad,
2012). Factors of crop management and soil conservation (CP) can be seen in the table of crop
management (C) and soil conservation factors (P) (Asdak, 2018).

Table 1. Classification of Soil Erosion Rates

No.  Classification of erosion rates Erosion rates (t.halyr?)
1. VeryLow (VL) <15

Journal of Applied Agricultural Science and Technology

2. Low(L) 15 - <60
T Medinm (VD AN—<I8N
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140 awet atmosphere, so the intensity of rainfall increases.
141 ding to the M logical, Cli ical. and Geophysical Agency (BMKG)
142 Bali Region, as presented in Table 2, that when viewed from rainfall in each region of Bali,
143 recorded the highest rainfall occurred in January, reaching 371.10 mm. Conversely, the lowest
144 rainfall occurred in August, reaching 36.62 mm.
145
146
147 Table 2. Conditions for Rainfall in the Last Ten Years (mm) in Bali =
> Author
Month 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Mean Not bold, see. the template
- R . R —— €3 Reply ¥ Resolve
January  260.40 373.60 554.20 638.20 552.10 316.10 134.30 373.00 289.98 219.10 371.10
February  191.60 281.70 208.60 163.60 273.20 179.30 561.40 209.00 370.11 392.30 283.08
March 66.00 274.40 528.50 121.10 57.00 294.80 91.50 201.00 29230 27510 220.17
April 326.50 281.60 43.20 76.60 29.50 48.10 25.00 66.00 221.12 214.23 13318
May 86.90 120.10 119.70 12590 28.60 60.50 94.30 230.00 109.10 107.21 108.23
June 138.70 17.80 3.80 188.80 9.50 1.90 263.20 233.00 10222 101.42 106.03
July 11470 1970 50.10 111.90 4850 0.10 12230 97.00 8923 8735 74.09
August 114.40 0 0 520 490 0 6260 61.00 5826 59.80 36.62
September 298.40 0 2.00 1.40 0 030 391.10 4940 2078 2154 7849
October ~ 250.70 35.60 11.00 10.10 0.90 0 67.70 295.00 82.40 84.10 92.9
November 168.30 150.80 92.70 195.50 150.80 32.50 276.60 567.00 81.50 82.40 179.81
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111 using LS = v (0.00138 2 + 0.00965 + 0.0138) with L = slope length (m), S = slope (%) (Arsyad,
112 2012). Factors of crop management and soil conservation (CP) can be seen in the table of crop Author
113 management (C) and soil conservation factors (P) (Asdak, 2018). Reviewer 2: based on template, table content should
114 be without horizontal line (see. the template)
cosouy ; . done
115 Table 1. Classification of Soil Erosion Rates
No. Classification of erosion rates Erosion rates (Lha'.yr') Author
Reviewer 2 Not bold (see._the template)
1 Very Low (VL) <15 =
2 Tow() 5~ <60 done
3. Medium (M) 60 - <180
4. Heavy (H) 180 — <480
5. Very Heavy (VH) >480 Author
116  Source: Regulation of D General of Watershed M w03 Social Forestry, Mty of Foreah, Please mention the sousce of this classification of soil
117 Republic of Indonesia Number: P.4/V-SET/2013 i
118 We agree with the reviewer's assessment
119 Accordingly, we have revised.
120 3. Results and Discussion
121 Rainfall in the Last Ten Years (Rf) N
122 Most of the Balinese people are planted as small farmers with traditional farming e
123 patterns. The Bali style of agricultural production is strongly infl d by climate Author : :
124 change, especially natural cycles and rainfall. Therefore, the transition of seasons is one Ingf;ﬂwv‘“mm rainfall yeur data for it 2010
125 indicator that can be used to detect the dry season or the rainy season earlier, so that 2
126 agricultural planning, especially the planting period and commodity types. can be arranged We are very sorry for thinking this average value can
127 according to actual climatic conditions. describe the precise rainfall year data.
128 Climate is closely related to human activities, plays an essential role in economic
129 development. It has even become an essential factor in the aspect of prosperity because £ Reply ¥ Resolve
10 insvancina human naade will incranca inducteinl astivine faeaot alaseina  aaeionltaeal
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151
152 Rain Erosion Index (R) Author
153 The Rain Erosivity Index (R) is obtained using developed by [Lenvain (1989). So Refernces not fovnd
154 the R-value obtained for the last 10 years is 1370.90 t.ha'.yr' and can be seen in Table 3. £ Reply’ £ Resolve
155 Table 3. Rain Erosion Index (R)
2,21 x (R Author
Month  Mean(mm) Mean(cm) _ (mm) __ Rhalyrl) Hotbold,ses..he remplate
January 405,23 2 153,63 339.52
February 288,17 96.63 213,56
March 21537 65,03 14372
April 107.04 25,12 5553
May 100,68 23,12 51,09
June 8827 19.33 272
July 59.81 11,38 25.16
August 24,97 347 7.67
September 83,50 17,92 39,61
October 80,13 8,01 16.95 3745
November 17521 17,52 49,11 108,55
December 375.69 37.56 138.60 306.31
Total 1370,90
Author
158 Table source, not found.
159 The erosivity value can be an indicator of the occurrence of high surface nmoff in the
160 watershed area of Bali when it rains. This surface flow carries soil particles that result from
161 damage to soil aggregates due to strong pressure rain because of the kinetic energy of the rain.
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August 114.40 0 0 520 49 0 6260 61.00 5826 59.80 36.62
September 298.40 0 200 140 0 030 391.10 4940 2078 2154 7849
October ~ 250.70 35.60 11.00 10.10 0..90 0 67.70 295.00 8240 8410 92.96
November 168.30 150.80 92.70 195.50 150.80 32.50 276.60 567.00 81.50 82.40 179.81
December 508.20 334.90 235.10 515.80 485.60 200.20 399.00 486.00 176.21 175.46 351.65
:2 1 Source: Rainfall Observation Laboratories in Bali (data processed)
153 Rain Erosion Index (EI) PP
154 The Rain Erosivity Index (EI) is obtained using i d by (Arsyad 2012).. So o line 96 it said R (moathly rainfall in cm). Tn this
155 the R-value obtained for the last 10 years is 1370.90 L ha' .yr! and can be seen in Table 3. table it use s RE Are those the same ? Please
consistent in using the symbol for the formula
156 Table 3. Rain Erosion Index EI) g i ok i sty o o sl
= o % RE(153.63: eic) : where is data come from ? As
221 x ®)" long a5 you have justification for it, it is fine, Tjust
Month Mean (mm) Mean (cm) (mm) R (tha'.yr!) need to clarify it.
January 40523 052 220 15363 339.52 iy 7 o
February 288.17 2881 221 96.63 213.56
March 21537 2153 221 65.03 143.72 © uhor )
A w00 22 s oss e s B
May 100.68 1006 221 23,12 51.09 you put as mean value (mm) for this table. I just want
Tilae 8827 882 221 19.33 0 1 clarify which data you used for this
July 5981 598 221 11,38 25,16
August 2497 249 221 347 7.67
September 83.50 835 221 17.92 39.61
October 80.13 8.01 221 16.95 3745
November 17521 17,52 221 49.11 108.55
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August 2497 249 221 347 7.67
September 83,50 835 221 17,92 39,61
October 80.13 8,01 2,21 16,95 3745
November 175,21 1752 221 4911 108,55
December 375,69 3756 221 138,60 306.31
Total 1370,90
Author
|159  Source: research data processed Source of the table 7 Please put the source for every
160 The erosivity value can be an indicator of the occurrence of high surface runoff in the bl m’:‘l;‘:"';‘ s
161 watershed area of Bali when it rains. This surface flow carries soil particles that result from Z . i
162 damage to soil aggregates due to strong pressure rain because of the kinetic energy of the rain. done
163 According to Asdak (2018), if the amount and intensity of rain is high then the potential for £ Reply &1 Resolve
164 surface runoff and erosion will also be high. Erosivity is affected by the fall of raindrops directly £ v -
165 on the ground and partly because of the flow of water above ground level.
166
167 Land Use (LU)
Journal of Applied Agricultural Science and Technology
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August  114.40 v U320 4w U 6260 0LUD 5826 5980  3b.b2
September 298.40 0 200 140 0 030 391.10 4940 2078 2154 7849
October ~ 250.70 35.60 11.00 10.10 0.90 0 67.70 295.00 8240 84.10 92.96
November 168.30 150.80 92.70 195.50 150.80 32.50 276.60 567.00 8150 82.40 179.81
December 508.20 334.90 235.10 515.80 485.60 200.20 399.00 486.00 176.21 17546 351.65

}2 Source: Rainfall Observation Laboratories in Bali (data processed)
165  Rain Erosion Index (R) GES January 26, 2022
166 The Rain Erosivity Index (R) is obtained using equations developed by Lenvain (1989). So Refernces not found |
167  the R-value obtained for the last 10 years is 1370.90 t.ha"!.yr and can be seen in Table 3. € Reply ¥ Resolve
168 Table 3. Rain Erosion Index (R)
2,21 x (R3¢
Month Mean (mm) _ Mean (cm) (mm) R (thayr?)
January 405,23 4052 221 153,63 339,52
February 288,17 2881 221 96,63 213,56
March 215,37 21,53 221 65,03 143,72
April 107,04 1070 221 25,12 55,53
May 100,68 1006 221 23,12 51,09
June 88,27 882 221 19,33 42,72
July 59,81 598 221 11,38 25,16
August 24,97 249 221 347 7,67
September 83,50 835 221 17,92 39,61
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September 298.40 0 200 1.40 0 030 391.10 4940 2078 21.54 7849
October  250.70 35.60 11.00 10.10 0.90 0 67.70 295.00 8240 8410 92.96
November 168.30 150.80 92.70 195.50 150.80 32.50 276.60 567.00 81.50 82.40 179.81
December 508.20 334.90 235.10 515.80 485.60 200.20 399.00 486.00 176.21 175.46 351.65
}gﬁ Source: Rainfall Observation Laboratories in Bali (data processed)
165  Rain Erosion Index (R) GES January 26, 2022
166 The Rain Erosivity Index (R) is obtained using ped by Lenvain (1989), So Refemces oot found
167  the R-value obtained for the last 10 years is 1370.90 t.hal.yr! and can be seen in Table 3. *1Repy ) Resoive
168 Table 3. Rain Erosion Index (R)
v 221 x RO
Month Mean (mm)  Mean (cm
January 405.23 40,52 153,63
February 288.17 28,81 96,63
March 21537 2153 65,03
April 107.04 10,70 25,12
May 100.68 10,06 23,12
June 88,27 8,82 19,33
Tuly 59.81 5.98 11.38
August 2497 2.49 347
September 83.50 8.35 17.92
October 80.13 8.01 16,95
November 17521 17,52 49.11
December 375.69 37.56 138.60
Total
171
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108 Erodibility factor (K) is determined based on analysis of sml texture, soil permeability, organic
109  matter content and soil by the p p Vischmeier & Smith (1978) as
110 follows K = 1, 292 {2.1 M1.14 (10-4) (12-a) + 3. 25 (b-2) + 2.5 (¢-3)} / 100 with K = soil
111 erodibility, M = particle size (% dust +% fine sand) (100 -% clay), a = percent organic matter b =
112 soil structure class and ¢ = soil permeability class. The length and slope factor (LS) can be searched
113 using LS = v (0.00138 2 + 0.00965 + 0.0138) with L = slope length (m), S = slope (%) (Arsyad,
114 2012). Factors of crop management and soil conservation (CP) can be seen in the table of crop
115 management (C) and soil conservation factors (P) (Asdak, 2018). AGthox
116 based on template. table content should be without
horizontal line (see. the template)
17 Table 1. Classification of Soil Erosion Rates| £ Reply € Resolve
.,No' Classification of erosion rates Erosion rates (t.hal.yr?) Q::’w b vy
1: Very Low (VL) <15
Journal of Applied Agricultural Science and Technology
“2. Low(D) 15 - <60
3 Medinm (V0 60— <IRN
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282 havea higher ability to absorb water, thereby reducing surface runoff. Low erosion occurs because
283 people pLanl and maintain lrees in the traditional garden area. Conservation actions maintain tree
284 increase use of bench terraces, ridges and use of mulch as one of the
285 watershed conservation efforts. Traditi ryasa inable land system
286  indicates that watershed conservation acu\'xues are going well.
287
288 References e
289 |Anputhas, M., Janmaat, J., Nichol, C., & Wei, A. (2019). If They Come, Where will We Build Ja Ragerences, Line 311, [ toved the aoesion mak
290 Tt? Land-Use Implications of Two Forest Conservation Policies in the Deep Creck 213 please e check aguin this Feerstury,
291 Watershed. Forests. 10(7), 581. https://doi.org/10.3390/f1007058 1 £ Reply 71 Resolve
292 Arévalo-Gardini, E., Canto, M., Alegre, J., Loli, O., Julca, A., &Bahgar V. (2015). Changesm
293 Soil Physical and Chemical Properties in Long Term P! d Natural and Traditi
294 Agroforestry Management Systems of Cacao Genotypes in Peruvian Amazon. PLOS ONE,
295 10(7), €0132147. https://doi.org/10.1371/journal.pone.0132147
296  Arsyad, S. (2012). Konservasi Tanah dan Air. IPB Press.
297 https://books.google.co.id/books?hl=en&lr=&id=iDX4DwWAAQBAJT&oi=fnd&pg=PP1&dq
298 =Arsyad,+S.+(2010).+Konservasi=Tanah-dan+Air.~IPB+Press.&ots~NXuF6MQ3zn&sig
299 = JuKZOXHGZovCh6GrZ5vRCXdns&redir esc=y#v=onepage&q&f=false
300  Asdak, C.(2018). Hidrologi dan Pengelolaan Daerah Aliran Sungai. Gadjah Mada University
301 Press.
302 Cuvelier, C., & Greenfield, C. (2016). The i d hed 1
303 experience in Manitoba: the local conservation district perspective. International Journal of
304 Water Resources Development. 33(3). 1-15.
305 https://doi.org/10.1080/07900627.2016.1217504
306  Dewi. N.P. A P. (2018). Eksistensi Telajakan Di Koridor Per Desa Wisata. Undagi :
307 Jurnal Ilmiah Jurusan Arsitektur Universitas Warmadewa, 6(1), 13-22.
308 https: I/www e|oumal warmadewa ac. ld/mdex php/undagdamcle/vnew/ﬂl
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296 people plant and maintain trees in the traditional garden area. Conservation actions maintain tree
297  vegetation, increase reforestation, use of bench terraces, ridges and use of mulch as one of the
298 walershcd conservahon efforts. Traditi yasa i system
299 that conservation are going well.
300
301 References GES January 26, 2022
302 Anputhas, M., Janmaat, J., Nichol, C., & Wei, A. (2019). If They Come, Where will We Build Notice the text in red:
303 1t? Land-Use Implications of Two Forest Conservation Policies in the Deep Creck Y6 e s aon thir s HADE; write e Tins
304 ‘Watershed. Forests, 10(7), 581. https://doi.org/10.3390/f10070581 2. Create volume, number and page
305  Arévalo-Gardini, E., Canto, M., Alegre, J., Loli, O., Julca, A., & Baligar, V. (2015). Changes in 3. Validation year (red year)
306 Soil Physical and Chemical Properties in Long Term Improved Natural and Traditio L laomi ool S (ol )l i
307 Agroforestry Management Systems of Cacao Genotypes in Peruvian Amazon. PLOS ONE,
308 10(7), e0132147. https://doi.org/10.1371/journal.pone.0132147 &’-’"}:"? ".‘i"‘"“
309 A:syad 'S4 (2012) Konservasi Tanah dan Air. IPB Press. o have fnd e
310 ks.google.co.id/books?hl=en&lr=&id=IDX4DwAAQBAJ&oi=fnd&pg=PP1&dq &1 Reply ¥ Resolve
311 —Arsyad +S.+(2010).+Konservasi+Tanah+dan+Air.+IPB+Press.&ots=NXuF6MQ3zn&sig
312 =__JuKZOxHGZovCh6GrZ5vRCXdns&redir_escy#v-onepage&q&f-false
313 Asdak, C. (2018). Hidrologi dan Pengelolaan Daerah Aliran Sungai. Gadjah Mada University
314 Press.
315  Cuvelier, C., & Greenfield, C. (2016). The i d hed 1
316 experience in Manitoba: the local conservation district perspective. International Journal of
317 Water Resources Development, 33(3), 1-15.
318 https://doi.org/10.1080/07900627.2016.1217504
319  Dewi, N.P. A. P. (2018). Eksistensi Telajakan Di Koridor Permukiman Desa Wisata. Undagi :
320 Jurnal Imiah Jurusan Arsitektur Universitas Warmadewa. 6(1). 13-22.
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