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Abstract

Coal mining has changed natural landscapes andoig tikely to damage the environment. Based on this
premise, a research on post-mining land use wapeet to fodder conservation in the areas undesfatands
was conducted. The purpose of this research wastésmine the use or utilization of the post mirliswgd under
forest stands of PT Kitadin in East Kalimantan dattle fodder conservation, which might providevesis for
the improved management of post-mining land, as$ agefor the control and restoration of the nattrahnce.
The results showed that each stand had a diffaraotint of fodder/ forage production. Furthermadne, 4-year-
old standsAcacia Mangium, Enterolobium cyclocarpum, Samanea saman and Hibiscustiliaceus) had the ability
to produce fodder/ forage with the average of #@% / ha / year with the average intensity of 304,lux /
hour for the total of 12 hours. The highest progurctvalue was found under the hibiscus plant stanthéch
were 10.5 tons / ha / year and the lowest was uhéesicacia stands with 5 tons / ha / year.

The growth of cattle in the area of post-miningdavas 33%, in which the farmers gained a profiV&D 300/
year by raising three cows. If it became the maiuree of living for the farmers, the number of keathised
should have been 15 cows.

The beef demand insofar reached merely 1.56 kg ¥bar. However, to be able to self-support itseterms of
sufficient beef supply, East Kalimantan provinceeded 3 kg / capita / year, which required an aokditf
approximately 3.950 ha land areas and 43.200 cows.

Strategic policies needed for this reason wererothiniy the beef import and increasing domesticduation,
followed by an improved implementation of foreshservation program by pruning in order to adjust ltght
settings when the plant canopies covered each attras well farm business producing an outputeod z
waste. Moreover, the empowerment of local commesieind stakeholders in managing forests as catttbef
conservation would also be necessary.

Keywords: Postmining land, forest stands, cattle fodder/ foragaservation of PT Kitadin East Kalimantan

1. BACKGROUND

The land use in East Kalimantan has changed raidtl this change has been inevitably influencedhiey
global economy. It is widely known that East Kalimen has abundant natural resources such as peirole
natural gas, timber, gold, coal and many othersody particular, has been produced for quiteng lperiod to
meet the demands of domestic and international etsrkvhich has resulted in the decrease of itsymtiah
from year to year. In the past decade, there has la@ increase in coal production to meet worldketar
demand, so that its production continues to ineeatowever, coal is a non-renewable natural resgurc
therefore if it is not carefully managed, it wilave a negative impact for the surrounding commuriityis is
especially concerning the reclamation and re-véigetactivities in post-mining landscapes.

Attempts to utilize timber estate by using so@aproaches focus more on the efforts to provide
livelihood and improve the welfare of local comnties in order to maintain the conservation of fores
resources in the post-mining land. Mining concessiceas in East Kalimantan province have reach@d 1.
million ha (Anonymous, 2012b). The concession drefonged to PT Kitadin is 2,973 ha, which includes
reclamation area of 475 ha and a re-vegetatedadrB@87.5 ha. Under the forest standsAcécia Mangium,
Enterolobium cyclocarpum, Samanea saman and Hibiscustiliaceus, cattle forage/ fodder may still grow.

2. RESEARCH OBJECTIVES

The research objectives were formulated as follows:

« Investigating the effect of lights on the foddfavage production under the stands and on theefdddrage
production which was not under the stands.

» Knowing the development and production of cowseiins of increasing people's income.

» Knowing the types of forage/ fodder which werssléavored, favored, and highly favored by cattised on
post-mining land.
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« Assessing which strategy would be appropriateufing the post-mining land area under the forestds for
cattle fodder conservation.
» Knowing which programs to implement in terms aising cattle in a sustainable post-mining land.

3. RESEARCH METHODS

3.1. Research Location and Research Period
The research was conducted in the post-mining ¢driell Kitadin, starting from September 2011 to Nober
2012. PT Kitadin mining site was located in Kutaedgency, East Kalimantan Province, Indonesia.
Geographically, the area of PT Kitadin mining casien was located between the latitude of 001800,
0022'30, 0" and 11705'00, 0 "- 11707'49, 9" Eastditude (see Figure 1_|k:elow).

-

R At a2* 2

3.2. Research Object and Research Instruments

Object in this research was the post-mining landeutie forest stands @fcacia mangium, Enterolobium
cyclocarpum, Samanea saman and Hibiscus tiliaceus as cattle fodder conservation.
The instruments or tools used in this research V&8 (Global Positioning System), Altimeter, Holbao( to
determine the light intensity), clinometer, a 5dength meter stick and raffia cords, analytic argital Scales,
digital camera, handy cam, calculator and compgerell as laboratory instruments for the proxintass.

Figure 1. Map of the Research Location

3.3. Plot measurement

The plots were designed into 8 units, with the siz80 x 20 m in order to take samples of cattigdfer/ forage
every 4 months, hence gaining the total weight year. Furthermore, on each plot, the speciesafsgwhich
was less preferred; preferred, and highly prefetrgctattle would be observed. The light intensitder the
Acacia mangium, Enterolobium cyclocarpum, Samanea saman and Hibiscus tiliaceus stands as cattle fodder
conservation was also observed.

3.4. Weighing of Cattle Fodder under Forest Stamdsthe Proximate Test

Weighing was done after the fodder under Awacia mangium, Enterolobium cyclocarpum, Samanea saman
andHibiscus tiliaceus stands was cut in order to know the weight whicls #een converted to tons / ha / year.
The proximate test was done to some parts of thgplgato determine the content of the nutritiondlegasuch as
water content (%), crude fiber (%), protein (%) &aid(%0).

3.5. Data Processing and Analysis
Data concerning cattle fodder which were obtaineden the forest stands as well as data on lighhsity were
processed and analyzed by using allometric stzdigtrogram.

4. RESULTSAND DISCUSSION

4.1. The Role of Light for the Cattle Fodder Praihrc

The investigation on the cattle fodder/ forage urideest stands can be described as follows:

a. Fodder/ forage production under feacia mangium Stand

The measurement of light intensity under forestdsavhich was monitored by a 5 minute interval éatid the
qualitative change in the light intensity. The nambfAcacia mangium trees planted in 2008, with a density of
560 trees/ ha was up to 520 trees in 2012. Thavelight intensity graph can be seen in Figulzebw.

Relative Light Intensity Field Condition
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Figure 2. Relative Light Intensity curves and cfigfd conditionsAcacia mangium

From Figure 2, it could be explained that the doiffit of acacia variance was 1.3, which meanttthatight on
the acacia forest floor had small fluctuations,zuse the trees had a lot of long twigs and a lafjdize. The
cumulative light intensity can be seen in Figure 3.

lux
6,000,000 -

4,000,000 -
1,859,434

2,000,000 /

0 T T T T
6:00 9:00 12:00 15:00 18:00

Figure 3.The Amount of Light Reaching theacia mangium Forest Floor

From Figure 3, it could be explained that the amaiitight reaching the forest floor was1,859,484 Wwith the
grass production of 5 tons / ha / year, which gia3@ cows as many as 3 times in a one year rotatith the

land capacity of 0.77 cow / ha / year.

b. Enterolobium cyclocarpum Stand

In the Enterolobium cyclocarpum stand, the average characteristics of light onnglsiday could be viewed
cumulatively as follows. Changing light conditiorsould be viewed qualitatively. The Enterolobium
cyclocarpum trees planted in 2008 grew into up2b Bees / ha with 85% survival percentage (536sldt can

be seen in the following Figure 4.
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Figure 4. Relative Light Intensity and Field Comalit of Enterolobium cyclocarpum Stand
From Figure 4, it could be explained tlzadterolobium cyclocarpum produced a Coefficient of Variance of 1.7,

which meant that the fluctuations in light integsiin the forest floor oEnterolobium cyclocarpum stand were
higher thamAcacia mangium stand. The amount of light received can be seé&iguare 5.
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Figure 5.The Amount of Light Reaching thaterol obium cyclocarpum Forest Floor
From figure 5, it could be explained that the antafrdight reaching thé&nterol obium cyclocarpum forest floor
was 2,598,999 lux, with total production of 6.54drha / year, 30 cows grazing in a 3 time rotataond the land

capacity of 1 cow / ha / year.

€. Samanea saman Stand
Samanea saman trees which were planted in 2008 had a tree den$i§25 trees / ha with a survival percentage

of 80% (500 trees). The relative light intensityultb be seen qualitatively in the form of changinght
conditions, which can be viewed from the graphetdtive light intensity displayed in Figure 6
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Figure 6. Relative Light Intensity and Field Comalit of Samanea saman Stand

From Figure 6, it could be explained that the doedfiht of Samanea saman variance was 1.9, which meant that
fluctuations in light intensity on the forest flomf Samanea saman stand were higher thaBnterolobium
cyclocarpum stand. The cumulative amount of light reachingftirest floor ofSamanea saman can be seen in

Figure 7 below.
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Figure 7.The Amount of Light Reaching tisamanea saman Forest Floor

From Figure 7, it could be explained that the amafnlight reaching theSamanea saman forest floor was
4,031,036 lux. The grass production was 8.5 tdres //year, which grazed 30 cows as many as 3 fimaone
year rotation, with the land capacity of 1.3 coa// year.

d. Hibiscustiliaceus Stand
Hibiscus tiliaceustrees planted in 2008 had a tree density of 628stfeha with a survival percentage of 70%

(440 trees). In terms of the relative light intéygjraph, the light condition change can be seeatitgtively. The
relative light intensity can be seen in Figure ®he
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Figure 8. Relative Light Intensity and Field Comalit of Hibiscus tiliaceus Forest Stand

From Figure 8, it could be seen tlibiscus tiliaceus produced a coefficient of variance of 2.6. It iratexd that
fluctuations in light intensity on thibiscus tiliaceus forest floor were the highest and moreover, the trad
the least number of leaves. The cumulative amofiliglat that reached the forest floor laifbiscus tiliaceus can

be seen in Figure 9.
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Figure 9.The Amount of Light Reaching the Hibiscus tiliaceus Forest  Floor.

From figure 9, it could be seen that the amounigbt reaching theéHibiscus tiliaceus forest floor was 5,509,734
lux with grass production of 10.5 tons / ha / yeahjch grazed 30 cows as many as 3 times in a eae y
rotation and with the land capacity of 1.6 cow/ ha / year.
The Coefficient of Variance (CV) was employed tanpare the changes in light intensity fluctuatiombe
greater the fluctuations in light intensity weilee farger the rate ofCoefficient of Variance wobd The values
of coefficient of variance showed the charactaristif leaf humbers and tree shapes. Coefficientagtince
could not only be an indicator of success in emrinental management, but could also be used asiaaiar of
economic success.
Solar energy is the energy source for photosyrgh®ghile the relationship between the integratemiauilative
light intensity for each type of plant can be seenn Figure 10 below.
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Figure 10. The Accumulative Sunlight Intensity unBerest Stands
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From figure 10, it could be explained that the etation between sunlight intensity on each typerop from
the highest to the lowest was as followBbiscus tiliaceus, Samanea saman, Enterolobium cyclocarpum and
Acacia mangium. The relationship between the light intensity gnalss production can be seen in Figure 10.

Grass production

Ton/halyear
i
Grass Production
(kg/ha/year)
12~
8 -
y =4.181In(x) - 53.27
R?=0.9842
4
0 T T 1 Light Intensity
0 2,000,000 4,000,000 6,000,000 (lux/da y)

Picture 10. Relationship between Light Intensitd &rass Production

From figure 10, it can be seen that the relatigndtd@tween grass production and accumulative ligtenisity
produced the following equation: y = 4.181In (x3-57] and the value of coefficient of determination w2as
0.9842. Based on the obtained formula, the valii¢see characteristics toward the productivity odgs could
be seen in the following Figure 11.
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Picture 11. Production of Grass / Forage in Alsacia mangium, Enterolobium cyclocarpum, Samanea saman
andHibiscustiliaceus forests

Figure 11 displayed the highest number of grasdymion which was found to grow along with tHgbiscus
tiliaceus trees. On the other hand, it could be seen thastialest number of grass production was found to
grow along withacacia mangium trees. The production of fodder/ forage for lioest grazing can be seen in the
following Figure 12.
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Picture 12. Production of Cattle Fodder/ Forag@ast Mining Land

Figure 12 may provide an explanation to whetherehgas a relationship between the influences ditlig
intensity entering the post-mining land under fostands and the production of grass /fodder toraoctodate
the cattle.

The proximate test of grass grown in the post-ngiiémd of PT Kitadin can be seen in the followiigufe 13.
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Value (%)
Ash Content Crude Fiber Proteins Fat
Oxalis Corniculata 4,79 19.59 0.82 3.4
—— MicodoniaCordata 5.23 23.14 6.05 1.15
Mimosa Pudica 11.71 3582 2.03 5
=== PennisetumPurpureum 10.38 42.01 0.84 1.85
=== Euchlaena Mexicana 25.54 31.76 1.76 7.05

Picture 13. Proximate test of Grass Grown in thet Rtining Land
From Figure 13, it seems that there were differerinethe content of nutritional value of the typdsforage
which were preferred, considerably preferred asd [greferred by cattle. Naturally, cattle couldidguish the
type(s) they liked eating, such Bennisetum purpureum andEuchlaena Mexicana with higher nutritional value
compared withMicodonia Cordata and Mimosa pudica which they considerably liked, especially when
compared with those not favored suchQxlis Corniculata whose nutritional values, especially ash content,
crude fiber and protein were lower.
4.2. Profiles of Strategies in Post Mining Land Use

The profiles of strategies in using post miningdlamder forest stands as cattle fodder conservation
were obtained from the evaluation of internal armmal factors. The value on the X axis (interfagtors) was
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obtained from the difference between the valuehefstrengths and weaknesses in the matrix of mitéastor
analysis summary (IFAS). Meanwhile, the Y-axis ea(external factors) was the difference betweenvtiae
of opportunities and threats in the evaluation maf external factor analysis summary (EFAS).

The analysis showed that the government, espedfalygovernment of Kutai Regency, in utilizing the
post mining land under forest stands of PT Kitaaéncattle fodder, belonged to the aggressive gogdra
which the government was in a good position toitssaternal strengths to take advantage of theodppities
that existed and to overcome internal weaknessedseaternal threats. More details can be seen inr€ig4
below.

O pportunity
A

Conservative Aggressive

v (T, .
Weakness -

» Sirengh

Defensive Diversification

Threat

Picture 14. Profiles of Strategies In Using Poshikig Land under the Forest Stands for Cattle Fodder
Conservation

4.3. SWOT (Strength, Weakness, Opportunity and athidatrix
The SWOT matrix was used to determine some alt@matrategies in using Post-Mining Land under Bbre

Stands of PT Kitadin for cattle fodder conservatiokternative strategies were obtained from thguancing
internal and external conditions, as seen in Table
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Table 1. SWOT Matrix of Post-mining land under firstands utilization for cattle fodder conservatio

Internal Factors

External Factors

Strengths

breede
foddeg
land
systen

cattle
for

Experience of
Available  grass
Potential
Cattle breeding

1.
2.
3.
4.
5. Economic value of breeding

Weaknesses

Production and busines
management

2. Limited capital

3.Technology

4.Use of concentrate food

5.Caging

1.

Opportunities
1. The high demand
For meat
2. meat prices
3. Support and policy g
local government
4. Capital aid for farmers
5. product development

1. Cattle business development in f
post-mining land as an alternative
improve the local economy

2.lmproved implementation of fore
conservation programs and farmi
system with zero waste by active
empowering local communities

=

he. Increasing the role, functions a

to authority of the stakeholders
forest management as a provid
of cattle fodder

5t

ng

ly

Threats

1. Fluctuations Central Government and Loc
2. Imported beef products Government.

3. Beef substitute products

4. Diseases

5. Competition

support farmers by subsidizing outp
within the authority of both the

1.Formulate policies and regulations thdt. Improving the quality of huma

utresources from local communitie
> to utilize and conserve timbe
al estates.

2. The strengthening and th
institutional involvement of loca
communities in farm activities

5S

nd

er

=]

:S

-

4.4. Strategy Prioritization

Strategy prioritization was included in the deaisioaking stage of the strategic planning. The netised was
Quantitative Strategic Planning Matrix (QSPM). Thigethod was used to formulate prioritized stratedie
utilizing the Post Mining Land under Forest Stanfi® T Kitadin for cattle fodder conservation. QSRNRhAlysis
was done by giving the relative value of the ativ@ness (attractive score - U.S.) to each of tiierhal and
external factors. Strategies with the highest totdle of relative attractiveness (total attractbamre - TAS)
became the prioritized strategies. The strategyritidgation can be seen in the following Table 2.

Table 2.Strategy Prioritization Using QSPM

KEY ALTERNATIVE STRATEGY
FACTOR Weigh| S-O1 S-02 W-O1 ST1 W-T 1 W-T 2
t A|TA A | TA A |TA|A | TA | A | TA | A | TA
S S S S S S S S S S S S
INTERNAL
Strengths
Experience  of cattle
breeders 018 | 4 |0.72| 4 |0.72] 3 |054| 4 |0.72]| 3 |0.54| 3 | 0.54
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Table 2 (continued)
Available grass for fodder

0.13 0.39 0.52 0.39)3/0.39| 4 | 0524|052
Potential land

0.09 0.27 0.36 0364 |036| 3 |0.27|3]0.27
Cattle breeding systems

0.05 0.20 0.15 0.15/ 3| 0.15| 3 | 0.15| 3| 0.15
Economic value of breeding

0.04 0.16 0.12 0.12| 4| 0.16| 4 | 0.16| 3| 0.12
Weaknesses
Production and business management

0.19 0.76 0.76 0.76| 4| 0.76| 3 | 0.57| 3| 0.57
Limited capital

0.13 0.39 0.52 05213/039| 4 |052|3]0.39
Technology

0.09 0.27 0.27 0271 3|0.27| 4 | 0.36| 4| 0.36
Use of concentrate food

0.05 0.15 0.20 0.20( 4| 0.20] 3 | 0.15| 3]0.15
Caging 0.04 0.12 0.16 016 38 022 B 0.12 |4 0}16
EXTERNAL
Opportunities
The high demand for meat

0.19 0.76 0.76 057 3|057| 4 |0.76| 3| 0.57
meat prices

0.13 0.39 0.52 0524 |052| 3 0.39|3]0.39
Support and policy of local
government 0.09 0.36 0.27 0274 |036| 4 | 0.36| 3| 0.27
Capital aid for farmers 0.05 020 0.20 0.20| 4|1 0.20| 4 | 0.20| 4 | 0.20
Product development 0.04 0.16 0.16 0.12|1 3| 0.12| 3 | 0.12| 3| 0.12
Threats
Fluctuations 0.19 0.57 0.76 0.57(3|057| 3 ]057|3]0.57
Imported beef products 0.13 0.52 0.52 0.39| 4| 052 3 ]0.39|3]|0.39
Beef substitute products 0.09 0.36 0.36 0.27| 4|1 0.36| 4 | 0.36| 4 | 0.36
Diseases

0.05 0.15 0.15 0.20| 4| 0.20| 4 | 0.20| 4 | 0.20
Competition 0.04 0.12 0.16 0.12|14 |1 0.16| 4 | 0.16| 4 | 0.16

Total 7.20 7.64 6.67 7.10 6.87 6.46

Based on the results of the strategy prioritizatimng Quantitative Strategic Planning Matrix (QSPMe
obtained an alternative prioritized strategy inngspost mining land under forest stands for cdil@der
conservation as seen in Table 3.
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Table 3. QSPM of Using Post Mining Land under FoBtands for Cattle Fodder

TAS

No Alternative Strategy Value

Priority

Improved implementation of forest conservation paogs
1 and crop farm with zero waste system by actively 7.64 1
empowering local communities

Cattle business development in timber estatesddciat the

2 | post-mining land as an alternative to improve tbeal 7.20 2
economy
Formulate policies and regulations that supponnéas by

3 | subsidizing output within the authority of both tlentral 7.10 3

Government and Local Government.
Improving the quality of human resources from logal

4 2 o : 6.87 4
communities to utilize and conservetimber estates
Increasing the role, functions and authority of the

5 | stakeholders in forest management as a provideratife 6.67 5
fodder

6 The strengthening and the institutional involvemehtocal 6.46 6

communities in farm activities.

From Table 4, it could be seem that the result®udintitative Strategic Planning Matrix (QSPM) proéd six
(6) alternatives of prioritized strategy in usirdge tpost mining land under the forest stands of Radi for
cattle fodder. The improved implementation of foresnservation programs and crop farm with zerotevas
system by actively empowering local communitiesupied the first priority, with the TAS value of 4.6The
second priority was the cattle business developriretimber estates located in the post-mining lasdan
alternative to improve the local economy, with &S value of 7.20. The third priority was in therrfo of
formulating policies and regulations that suppartfers by subsidizing output within the authorifyboth the
Central Government and Local Government, with tA&WValue of 7.10. The fourth priority was to impeothe
quality of human resources from local communit@sitilize and conserve timber estates, with the TABe of
6.87. The fifth priority was increasing the rolan€tions and authority of the stakeholders in foneanagement
as a provider of cattle fodder, with the TAS vahfe6.67. The last priority with the TAS value o#6. was
concerning the strengthening and the institutiomadlvement of local communities in farm activities

5. CONCLUSIONS AND RECOMMENDATIONS

5.1. Conclusions

Based on the research conducted, it can be corttthdé

a. Sunlight in the area of post mining land affddtee growth of cattle fodder/ forage with the agr value of
291,504 lux / hour for the total of 12 hours.

b. Fodder/ forage production under the forest stamals very different, with the average of 7.62 tbha / year.
The highest production value was found under th@dst of hibiscus, amounted to 10.5 tons / ha / year
whereas the lowest value was found under the st@maisacia, with 5 tons / ha / year.

c. To optimize fodder/ forage production, canopsnining (pruning) on stands canopy after the tressihed
the age of 4 years was necessary.

d. The growth rate of dairy farms in the post-miniand was 33% with the profits of USD 300/housdhedar.

In order to have a decent living, breeders havaise approximately 15 cows /household.

e. The current beef demand in East Kalimantan bhashed 1.56 kg / capita / year. Thus, to achie¥fe se
sufficiency in meat with the average of 3 kg / tapiyear, the number of additional cows required wp to
43,200 out of a total number of 90,000, which waserthan the existing number of cows at the moment.

f. Strategic policy that needed to be done wastriengthen the synergy between the government, catgo
community and academia to enhance their roles céisply and to work together in order to maintalie t
quality of the environment as well as to support stamable development.
5.2. Recommendation

PT Kitadin and community members are expected fwréne the social management in using the post
mining land under forest stands for cattle foddehris is the most important integrated part of tlffere to
preserve sustainable forest environment in ordémpwove the welfare of local farmers surroundihg post-
mining land. In addition, the government should astthe policy makers that can ensure the apptepria
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implementation of animal husbandry and good anihealth. Moreover, the provision of land that meéis
technical requirements of farming and animal heiglélso deemed as necessary.
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