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appropriate pre-reclamation methods., one of them implementing Arbuscular MycorrhimJ Fungi [AMF}, the growth 

of revegetation in mining used land could increase highly. AMF is an old symbiont that has been known for about 

6()() million-I billion years and much older than the age of monocoty le and dicotyle plants [200 million years], or 
other syrnbionts [IJ. 

The application of AMF in agriculture is in the form o f inoculants with active ingredient of living thing which 

functions to facilitate the availability of nutrients for plants in so il [2J. AMF with external hyphae in soil produces 

phosphatase enzyme which functions to release Phosphor [PJ fixed by Al and Fe in acid soil like Ultisol, therefc'."e it 

is available for plants [3-5]. 

There have been many reports found about A M F and so many efforts have been done in producing AMF. This is 

caused by the role of AMF that facilitates to increase y ie ld of plants. AMF could increase y ield of food crops like 

corn, estate crops like cocoa, a nd fo restry crops like gaharu espec ia lly in critical or marginal land. However, there 

has been no researc h do ne in coa l mining used land [6-8] . 

Besides agroc lima te s uilabi lity wh ich is the comparative s uperiority, th is research is a lso important to increase the 

soc iety income in coal mining used land in SawahLunto. Information obtained fro m the head of co unty more than 

50 % o f res idents migra tes to other areas like Bataman di Pekanbaru. so :ne of them beco me riders o f public 

vehic les, co ntruc tio n wo rkers 2nd hi red fa rmers, and the women become house maids. 

The oqjcctives o f rcscnrch to obtain indigenous AM t-' diversity from rhizosphere of several plants growing aro und 

coal mining land in Sawahlunto. This research aim too for multiplying dominant indigenous AM;- spores in 

laborato ry and g ree nhouse to obtain FMA iooculants as a source of AMF nat~l fert ilizer that co uld be used 

direc tly in fie ld . 

M.\ TERIALS A ND METHODS 

Study Area 
This research carried coa l mined land in Nagari Si.kalang. Sawah lunto city, West Sumatra, Indones ia. This location 

·--~~ " ""~ n hv the researchers to determine the diversity of spesies of spore in the fo rmer land of coal mines. So that 

• ~ ,. A o ffp,r f on soil fertility that is fomer coa l mine . 



... 

l, 11 f 
arda Husin et al » ~r P1t11rm«111 L« tN, 1017, 9 /1/:79-'6 

} 

. , 

- - -----.. __ __ 
Fi«un-1 :Study sit, In Nag-ari Sikat••• s...,.11,unto d ry, Wu, Su11111,,. , l•do,.. , ta 

~ -;✓.---­
:( ~ ... 
~ 1 

~ ~~-- ...... ... , ... 
, "I. ·-

\ 

.\ .{ 
t · .... ............ . 

~··- •,.- ........ 
~ - -L . t 1, 11, . t.t, 

·' 

'-, 

·--·-·•·· .. 
• •• •• u - • • 

,.: .. .. . 
.-~ ...... . ,,. .. -

" ,.. , _ -., ... ... 
.; .. , • • •• • • • ' ! 

' .I. ' •• , . . ... .... .... , , ... 
... -

.... ~ .. -··· 
J. .. -, , 

' •·••• ··· .... 
~ '- .-,.>. " 1'-••r- • 

.... . - . ""'.""' , .... .. , . 

-

► ' • l l t If 
· . 1 .,,u 

, 1 ... ,, :,1 :,;J~ ..... .. .. -•· ····• 
,., ,.,, I : .. . ,,. ___ _ ,, . __ ___ .. 

PROCED URE 

Research has been conducted on four points at the coa l mined land SawahLunto city that is north, south, east and 

west. Then take soil samples rhizosfzr dominar. t crop in that location aprroximate ly 2 kg for observation AMF 

spores. Extract ion and identification of the type and number of Mycorrhiz.a l Fung i spores carried by the casting 

technique strain [9 ] and fol lowed by centrifugation techniques [!OJ. 

AMF identification is done by morphological ob:,ervation of spores. Spores placed on PVLG [Polyvinyl-Lacto­

Glycerol] and PVLG + \1elzer'!> Reagent [v/v I :IJ usin~ a glass preparations [gla:;s slides]. Subse-i uently observed 

using a microsoope with a magnification of 40 x and labeled as unidentified. AMF spc,res were identifictl by 

observing the types and spore morphology based publication [I I] as well as a variety of sources such as [I 2, I 3J. 

Followed by oo unting spores directly by transferring I ml spore suspension on watch glass with four replica til)ns. 

Then all the spores were observed and counted the number of each species. Spores of each species were iso lated and 

taken menggunakan pasteur pipette. Spores were co JJected as many as 30 spores per species for one treatment tL~cd 

in subsequent experiments. 
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A single and compound spore cultures which produced good spores were subcultured to multiply the spores formed. 

The subcultur~ was done using open pot culture system. The complete steps were as follow: First, single and 

compound spore cultures in test tubes were taken out carefully to avoid the FMA hyphac damage. Then all culture 

media containing spores, cut ofhyphae, and part of root colonized by fungi were placed in culture pots. 

After the development of cultures was good then they were dried and were not watered in order to trigger formation 

of 100re spores. After a week the plants were harvested by cutting 2-3 cm above media surface. This material was 

used as FMA inoculums for plants in fields . 

RESULTS AND DISCUSSION 

Results of analysis on contents of nutrients and chemical characters of soil showed that the ferlity of the so ii was 

low (Table l and Table 2). Almost all nutrients found and pH were low, and C-organic content was very low. On the 

other side, Al-dd content which inhibited development of plant growth had been measured. 

Table- I : Results of soil alllllysis 

Nutrients 

No Rhirospbere 

N [%) P [ppm] K [meJ\OOg] Ca (me/lOOg] 

1. Co rn 0.20R 6.3R 0.26R 0.03SR 

2. Gsharu 0.18R 4.4R 0.25R l.12SR 

3. Cocoa 0.21S 17.SS 0.264R I .OS SR 

Table-2:Results ofaoalysis of some soil chemical character. 

Cht mica I chi: ractc rs 

No Rhizospbere 

pH C-Organic ("/•I Al-dd lme/IOOg 

I. Corn 5.81 [am] 1.25 [R) Tu 

2. Gaharu 5.8 [am) 1.71 [R] 0.66 

3 Cocoa 

I 
5.76 [am] 1.38 [R] 0.02 

Nott: am : slightly acid, S : med ium, R : low, SR · very low, tu : unmeasured 

Table I showed soii nitrogen content ranged from low to medium. P-available in soil ranged from very low to very 

high. Exchange calsium was in criteria of very low. Exchange calsium ranged from low to medium. All soil samples 
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1-l which was s lightly acid, C -organic ranged from Yery low lo medium. Data in Table I and Table 2 ind icated /)ad p 

11131 
so il in research location did not have good chemical characters and fertility due 10 mining. 

Nine species of FMA spores were found, i.e. A. spinosa, A scrohiculata, A. tuhercu/ata. ( i claroideum, C. 

etunicatum, G. fistulosum, G. luteum, G. versiforme, and (ii. .'>j,. Spec ies and number o f spores in three pla nt 

rhi.zospheres were different {Table J }. ScYen species of sr orc were fc, und in corn rhizospherc , e ight species in 

gaharurhizosphere, and s ix species in cocoa rhizosphere . The differe nce in spore number in severa l samp les was 

assumed to be caused by low plant res istance due to so il pollutio n caused by mining ac tivities occ urred in 

sawahlunto wh ich caused low so il fe rtility. Land reclamation done by AMF co uld ha ve direct and indirect efTects to 

soil. Directly, it g ives the effects to soi l c hemica ls, increas ing plant a bsorption of water and nutrients and protecting 

roots fro pathogens. Indirect ly, it affects mo re soi l phys ica l characters, impro ving so il s tructure and deco mpos ition 

of parent material and increasing nutrient dilution for planl<; . 

THble-3 : Number of spores found in rhizosphere, o r lhree plants in coal mining used land 

No rlH nl R hi :ro~ phe re Spore ~ pecies Total number 

I Com Acaulospora. sp inosa 42 

Araulospora scrobiculara 48 

Acau/ospora ruberculara 20 

Clomus cloro 'deum 27 

C lomus etunicatum 92 

Clomus fisrulosum 4 

Clomus luteum 

2 Gaharu Acaulospra. spinosa 10 

I Acau/ospora tuberculata 25 

I C lomus claroideum 50 

Glomus etumcarum 169 

Clomus fistula.mm 64 

C lomus lu/eum 11 4 

Clomus versiform 6 1 

C igaspora.sp 2 
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3 Cocoa Acaulospora tubern,lata 24 

Glomus claroideum 23 

Glomus etunicatum 92 

Glomus lureum 89 

Glomus versiform 13 

Gigaspora.sp 7 

Soil physica l properties could be enhanced by improving so il structure through netting externa l hyphae o f f MA. 

secretions o f polisaccaride, organic ac id and lender produced are ab le to bind so il partic les to become micro 

agi-egates. Improveme nt o f soi l che mical properties can a lso be do ne by AM F thro ugh its ro le in increas ing p la nt 

capacity in absorbing nutrients and water, mainl y in marg ina l so il which is poor o f nutr ients like mining used land. 

In a process o f filtering, s ing le o r do uble ~pore culture and mass production, spore of AMF was identified [F igur~ 

I}. 
figure-I: Spores of A.MF found in coal mining used land in Sawa hLunto [a l G.Cla roide um SC I86A.spinosa WV 861 AA .. scrobk ulata 

BR984A.tubcrculatll VZ 103 E and [bf G.etunicatum NE 108AGlomusLute um SA I 12Gi. Sp 
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Infection of AMF o n rhiwsphere of plant \.\las shown in figure 2. 

Fi;: ure-2 :Infectio n of AMF on plant rbizos pbere with vesklc a11d internal hypbae 
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71, 11•,x,rted thll appllc,etlon of AMf< lnoculum, cdulJ lncrcatc ,X'Ncntaac of n>ot Infection e1uscd by increasins 

1
Kirc number. 1 he high peNCntagc of AMF Willi r-1l determined hy k,w und hi~ dt,u i'-"' of inoculurm bcca~ it 

lcr,cnded on Ill! OO n'(llllih illty wit h l~ host'i. AMF cou ld he l(ivcn In k,w doAAgc hul perce ntage of in fection could he 

)lahcr than glvln~ hi j1'hcr l.lo11ugc. 

Even though in gcm:rul AMF c111111s~ 11:iu1 c wilh r11n t.o; Cl f vur ~,11•1 plunt.~. hul the c ffcclivencqi. h al<il determined hy 

.he compotihilil y hctwccn species of plunt:, unJ the cco~yntcm origin of inoku lum. ·1 he comp c.1 tihility hctwCA.: n AM I 

and ho~t plunL-. corrclutcs wit h root syslc111 und cnviro 11 mc 11t condition which trigger the plant•, to cM:rctc exudate~ 

which i. ti111ul111e growth 1111d clevck)prncnl of AMI· in plant rooLq, <ic11era ll y plant:; with fine mot sy·,tern arc lc•i1 

rcsporsive towurd growth and dcvelop rn:nt of' /\ MF. l'lunL~ try to associate with /\MF in order to widen rc,ot 

l' x.pk1itation mnc to uhsorh nutrients, wsitcr, 1-10<I olhcr c.omro11nds. ·1 hcrcfiire the aprlica tion o f AMI· on plants 

hav ing 1cht ively hig anti less n>ot systems wou ld he very cflccti vc, mainl y in poor enviro nment cond it ion !dry, low 

pH. not l'no ugh uva iluh lc nutrit ion !. 1rp tanL~ grow had condition like dro ugh and nutrient poor soil, thus root witi1 

mycorrizo stimu late devc lopmcnt of AMF. 

CONCLUSION 

N inc species of /\ Ml: srx>re w1.,rc l<>U nd in coal mining used land in SawahLunto, i.e. ; A . . ~pinosa. A. scrobiculala,A 

111herculata. U claroideum, Ci. elunicalum'. ( i . flstulo.rnm , (i . luteum , G. versiforme, Ci. Sp. The dominant number 

of srorcs ,vcrc (i. etunicatum, (i . luteum , clan /1 . 111bercula1a. l'he three spores co uld be used as a source o f 

hiologic:.i l l'crtili 1.cr that could he applied together with other organic fert ilizers mainly in cr itical lands like coal 

mining used lands. 

The so il in coal mining used lands in SawahLunto had poor chemical characters and fert ility. Mining has caused 

l'nv iro nmcnta l damage, one of them is damage on soil chemical characters and nutrients. To improve environmental 

damage in short time, it is necessary to apply appropriate rec lamation series in degraded lands. Appropriate method 

of pre reclamation is imp lementing mycorrh i1.a. 
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