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Abstract

This research aimed to find out the physical quality of silage sugarcane 
shoots with the addition of Effective microorganism (EM-4). This research was 
conducted in the Laboratory of animal science and in the Laboratory of Chemistry 
and Microbiology the Faculty of Agriculture Sriwijaya University. Shoots of sugar 
cane were cut into pieces as long as pieces 2-3 cm and dried up to obtain water 
levels 60-70%,then the addition of EM4 was done according to dose treatment and 
stored for 21 days. Physical observation, temperature and the amount of lactic acid 
bacteria were analyzed descriptively while the measurement of the degree of acidity 
and percentage fungi of used Completely Randomized Design with 5 treatments 
and 3 replications. The treatments were: T0= shoots of sugar cane without 
treatment (control), T1= shoots of sugar cane+4%EM4 (v/w), T2= shoots of sugar 
cane+6%EM4 (v/w), T3= shoots of sugar cane+ 8%EM4 (v/w), T4= shoots of sugar 
cane+10%EM4 (v /w). The results showed that the temperature of silage sugar cane 
ranges from 27.5-29oC.The ever increasing doses of EM4 showed a yellowish green 
color. The flavor was sour and fresh fragrant, the increase in the amount of lactic 
acid bacteria, significantly affect (P<0.05) pH (4.3-5.2) and the percentage of fungi 
(0.52-2.29%). The conclusion of this research is with increasing the dose of the 
effective microorganism 4 treatment up to 10 % can retain physical qualities of 
shoots of sugar cane shoots silage.
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Introduct�on

Cane �s ch�ef source of sugar confect�on replace ra�n large trop�cal countr�es 
and subtrop�cal . Plantat�on �n pt nusantara (PTPN) v�� �n love sweet south sumatra 
cane crop product�on �n 2010 reached 69.23 ton/hectares from the acreage of the 
sugar cane plantat�ons 12.715 and produce 14% shoots of sugar cane from produc-
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t�on (Koeshartowo, 2011). Shoots of sugar cane �s waste not much used by pro-
ducers sugar potent�ally as prov�d�ng fodder potent�al. Bes�des, plant cane ord�nary 
harvested season so that can be used as an alternat�ve a grass subst�tute who �n the 
season persed�aannya greatly reduced.  Accord�ng to Muchtar et al. (1983) declar�ng 
that shoots of sugar cane as a grass subst�tute elephant not g�ve negat�ve �nfluence 
aga�nst cattle cut and da�ry.

Shoots of sugar cane can be g�ven �n the form of fresh or dr�ed. But weakness 
of shoots of sugar cane was to have the nature of qu�ck-dry�ng, w�lt and yellow �n 
t�me relat�vely qu�ckly, therefore necessary preservat�on as s�lage. Pray�tno (2010) 
reported that �ngred�ents nutr�ents shoots of sugar cane processed better than g�ven 
fresh. Sumas�h et al. (2009) declar�ng that s�lage �s the storage and ferment�ng for-
age fresh �n anaerob�c cond�t�on w�th the help of lact�c ac�d bacter�a. Compos�-
t�on nutr�t�onal value �n s�lage w�ll exper�ence change namely carbohydrates should 
abate, but prote�n rough on s�lage good w�ll not undergo�ng many changes.

Effect�ve m�croorgan�sm 4 (EM-4) �s a m�xture of var�ous m�croorgan�sms 
wh�ch can be ut�l�zed as a source of �noculum �n �mprov�ng feed qual�ty. Ut�l�zat�on 
of the EM-4 as a source of m�krob�a �n sugar cane shoots �n s�lage laborator�s can 
�mprove nutr�t�on and expected to play a role �n overcom�ng the constra�nts of lack 
of feed dry all season.

Mater�als and Methods 

Th�s research was carr�ed out at the farm as well as Enclosure Exper�ment 
Laboratory of Nutr�t�on and Chem�cal Laboratory and M�crob�ology Agr�cultural 
Faculty of Agr�culture Un�vers�ty of Sr�w�jaya for 4 months.

The mater�als used �n th�s research �s der�ved from the shoots of sugar cane sugar 
cane plantat�ons love sweetly d�str�ct of suspects ogan, �l�r effect�ve m�croorgan�sm-
4 (em-4) der�ved from palembang c�nde market and chem�cals and equ�pment for 
analys�s .

The making of silage shoots of sugar cane
The shoots sugar cane f�rst cleaned then w�ll be cut w�th 2-3 cm and d�ker�ng 

ang�nkan to the water level 60-70%. Each sample was em-4 �n accordance w�th the 
dose of the treatment. Later �ncluded �n �nto the plast�c bags to dense and bound to 
happen anaerob�c cond�t�on and depos�ted for 21 days. After the fermentat�on of the 
21 days f�n�shed, the sample measure temperature �t �s, and then opened and was 
taken �mmed�ately samples analyzed.

Research design and data analysis
The des�gn that was used �n th�s study �s a random�zed des�gn complete (RAL) 

cons�st�ng of 5 and 3 t�mes a recycl�ng treatment:
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T0  = Shoots sugar cane  w�thout treatment (control)
T1  = Shoots sugar cane + 4% EM-4 (v/w)
T2  =  Shoots sugar cane + 6% EM-4 (v/w)
T3  =  Shoots sugar cane + 8% EM-4 (v/w) 
T4  =   Shoots sugar cane + 10% EM-4 (v/w) 
Data �s processed and analyzed w�th the f�ngerpr�nt of the deskr�ft�f var�ety �n 

accordance w�th the draft �s used, If the treatment effect �s real then conducted tests 
�n Mult�ple Areas of Advanced Mult�ple Range Test Duncan (DMRT) (Steel and 
Torr�e, 1991).

Variable
The var�ables observed ware the phys�cal character�st�cs �nclud�ng tempera-

ture, color, aroma and texture of a percentage of the fung� (Yusmad�, 2008), pH 
(AOAC, 1990), and the amount of lact�c ac�d bacter�a (Fard�az, 1987).

Results and D�scuss�on 

Characteristics of Silage
The temperature of the sugar cane shoots dur�ng the process of s�lage ens�lase 

ranges from 27.5-29 oC, temperature �s a character�st�c of a good s�lage. Th�s �s �n 
accordance w�th statement Ok�ne et al. (2005), wh�ch reported good qual�ty s�lage 
�s produced at temperatures between 25 to 37 oC. The d�fference �n temperature �s 
due to the ex�stence of the act�v�ty of m�cro-organ�sms that produce carbon and heat 
product�on due to the process of resp�rat�on �n the �n�t�al phase (phase aerob�c) ens�-
lase so that the format�on of carbon d�ox�de (CO2), water (H2O) and heat (Coblentz, 
2003).

Research results show that sugarcane shoots aromat�c treatment T0, T1, T2, 
and T3 �s an aromat�c ac�d, whereas treatment T4 was flavorful fragrant fermen-
tat�on. The d�fference �n th�s fragrance guess because the h�gher the level the use 
of EM-4 to 10% dose (T4), lead�ng to an �ncreased number of lact�c ac�d bacter�a 
(Table 1), �n wh�ch the bacter�a that produce fragrant aroma of ferment�ng. Smells 
sour on treatment of T0, T1, T2, and T3 �s allegedly the end product of fermenta-
t�on lact�c ac�d not only alone, but also produces butyr�c and acet�c ac�d, alcohol. 
Abdelhad� et al. (2005), stat�ng the character�st�cs of good s�lage �s aromat�c ac�ds 
and fragrant fermentat�on (Abdelhad� et al., 2005).

Color observat�on s�lage sugarcane shoots on each treatment hav�ng the same 
color from fresh green before ens�lase to green yellow�sh. The add�t�on of the EM-4 
to 10% of the dose of the accelerat�ng phase of anaerob�c, as more and more add�ng 
EM-4 to dose 10% then the more the amount of lact�c ac�d bacter�a too wh�ch helps 
speed up anaerob�c phase. Coblentz (2003) States that the �ncrease �n temperature 
can affect the structure of s�lage for example color change s�lage becomes dark.
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The research results of texture for s�lage sugarcane shoots s�lky-textured show 
that unt�l rather del�cate. The add�t�on of the EM-4 at a dose of 10% (T4) can f�ne-
tune the texture of sugar cane, s�lage at the helm had expected the EM-4 can be 
rough f�bers and degrades the Flex bond l�gnoselullosa, so that the texture of s�lage 
sugarcane  shoots becomes ref�ned. Th�s �s �n accordance w�th statement Darmawan 
(2010), wh�ch reported the use of EM-4 �n fermentat�on can lower the levels of 
crude f�ber. Good s�lage w�ll see a ref�ned texture (Ratnakomala et al., 2006; R�dla 
et al., 2007). 

Stat�st�cal results show the add�t�on of the EM-4 at the helm of d�fferent s�lage 
sugarcane real (P>0.05) aga�nst the percentage of fung�. T4 treatment has the lowest 
percentage of fung� (0.52%) wh�le the h�ghest on treatment T0 (2.29%). The add�-
t�on of the EM-4 to 10% of the dose of the accelerat�ng phase of anaerob�c, because 
the h�gher the add�t�on of EM-4 to 10% of the dose the h�gher the amount of lact�c 
ac�d bacter�a too wh�ch helps speed up anaerob�c phase so that the fungus cannot 
grow w�th fert�le, wh�le �n treatment T0 (control) �s allegedly a longer phase of 
aerobnya because �t �s not added to the EM-4 so slow lact�c ac�d bacter�a evolved as 
a result of fung� can ut�l�ze aerob�c phase to grow and thr�ve. Fungal growth on th�s 
research only at the top of the course, because dense less than perfect, so the process 
of resp�rat�on cont�nued as a result formed CO2, H2O and heat. Water that �s formed, 
caus�ng d�ff�cult go�ng anaerob�c cond�t�ons, so that fung� grow and develop. Th�s 
fungus w�ll produce m�kotoks�n/tox�ns that can �nterfere w�th the health of cattle 
(Coblentz, 2003).

pH Silage Shoots of Sugar Cane
The results showed the add�t�on of d�verse EM-4 s�lase �n the sugar cane 

Tabel 1. The phys�cal character�st�cs, pH  and  total  of lact�c ac�d bacter�a s�lage shoots of   
              sugar cane

Treatment Tempera-
ture Colour Aromat�c Texture pH % fung� ∑ LAB 

T0 29 Green 
yellow�sh

Ac�d rather 
del�cate

5.2±0.1c 2.29±0.25b 3.4 x 108

T1 28 Green 
yellow�sh

Ac�d rather 
del�cate

4.6±0.1b 2.24±0.20b 4.1 x 108

T2 28 Green 
yellow�sh

Ac�d rather
del�cate

4.5±0.0b 2.16±0.44b 4.6 x 108

T3 28 Green 
yellow�sh

Ac�d rather
del�cate

4.5±0.0b 1.49±0.87b 4.9 x 108

T4 27.5 Green 
yellow�sh

Fragrant ref�ned 4.3±0.0a 0.52±0.41a 5.2 x 108

Note: d�fferent supercr�pt shows s�gn�f�cant (P<0.05).
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d�fferent real (P>0.05) �n degrees ac�d (pH). The result showed that the cont�nued 
degrees ac�d  (pH) s�lase th�s research �s var�ed �n sugar cane cr�ter�a from good to 
bad. The qual�ty of a good s�lase found �n treatment T4 (4.3) and the qual�ty of poor 
for treatment T0 (5.2). Macaulay (2004) sa�d that can s�lase the qual�ty of be�ng 
�nducted �nto four categor�es, wh�ch �s well (pH 3.2-4.2), good (pH 4.2-4.5), bad 
(pH 4.5-4.8), and very bad (> 4.8). The add�t�on of the EM-4 pH affect the qual�ty 
of s�lage, because the h�gher the award�ng of EM-4 to 10% dose, then the greater 
the decrease �n pH. A decrease �n the pH of the s�lage �s �nfluenced by lact�c ac�d 
bacter�a dur�ng the process of ens�lase. W�th the large number of lact�c ac�d bacter�a 
conta�ned �n the s�lage sugarcane leaf would be more effect�ve to fac�l�tate the pro-
cess of ens�lase and w�ll cont�nue to progress unt�l the pH �s low enough to �nh�b�t 
the growth of m�koorgan�sme predom�nantly adverse (Lopez, 2000).

Total Lactic Acid Bacteria
Lact�c ac�d bacter�a are a group of bacter�a that are capable of convert�ng car-

bohydrates (glucose) �nto lact�c ac�d. Bakter�s�dal effects of lact�c ac�d are assoc�-
ated w�th a decrease �n the pH of the env�ronment be�ng 3 to 4.5 so that the growth 
of other bacter�a �nclud�ng pembusuk bacter�a w�ll be hampered. The largest amount 
of lact�c ac�d bacter�a �n treatment of T4 (5.2 x 108 CFU/gr), wh�le the lowest treat-
ment T0 (3.4 x 106 CFU/gr). The d�fference �n the amount of lact�c ac�d bacter�a �s 
affected by pH of s�lage. the pH w�ll determ�ne wh�ch m�croorgan�sms are act�ve �n 
mak�ng s�lage. Lact�c ac�d bacter�a shows opt�mal act�v�ty at pH= 4.3 (Woolford, 
1984). Treatment w�th add�t�onal t4 EM-4 to 10% placeman phænogamous dur-
�ng the lowest ens�lase. W�th the number of lact�c ac�d bacter�a conta�ned �n s�lage 
shoots of sugar cane of �nh�b�t�ng the growth w�ll ma�nly m�koorgan�sme �s harmful. 
Chen and We�nberg (2008), declare s�lage good dom�nated by work�ng lact�c ac�d 
bacter�a and produces lact�c ac�d on the contrary, the process of fermentat�on s�lage 
a less well cause clostr�d�a develops character�zed by h�gh levels of butyr�c ac�d 
(elfer�nk et al., 2000).

Conclus�ons  

Based on the research �nconclus�ve that �ncreases �n dosages effect�ve m�croor-
gan�sm- 4 treatment  of 10% dosages can �mprove the phys�cal  qual�ty of  of s�lage 
shoots of sugar cane.
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