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  Abstract 

 

Duckweed plant silage is forage that is produced through the fermentation process in anaerobic conditions. This 

study aims to determine the effect of several types of additives on silage characteristics and nutritional content of 

duckweed. This study used a completely randomized design (RAL). with four treatment and four times 

repetitions. variables that measured characteristics (color, odor  and texture) as well as the nutrient content of 

silage. The results showed the addition tricoderm significantly affect the characteristics and nutrient content of 

silage. Tricoderma concluded that the use of nutritional quality silage can produce good duckweed. 
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Introduction 

Problems common breeding business in Indonesia 

today is that the higher feed prices and low 

availability of animal feed ingredients, both from a 

quality and supply of feed. This is due to the 

transition function of agricultural land into 

residential areas, roads and industries that can reduce 

the chances of planting grass as the main food for 

ruminants. So it is necessary to find non-conventional 

feed ingredients such as "Weeds water" that had 

dominated the waters of Indonesia and has not been 

used optimally. One of the aquatic weeds that grow in 

swamps and ponds of the duckweed family 

lemnaceae. (Hatta et al., 2009). 

 

Duckweed is one of many types of aquatic plants that 

grow in rivers, paddy fields, reservoirs or swamps. 

The existence of this plant is more often regarded as a 

weed which is very detrimental to humans because 

these plants can cause silting of rivers or reservoirs 

and cause a reduction / evaporation of water and 

nutrient elements are large. 

 

The use of duckweed as a feed source is the 

availability and development of the plant is quite a lot 

throughout the year in addition to nutrient content is 

also not good enough to compete with humans. Dried 

duckweed protein content is 25.2 - 36.5% and protein 

concentrates ranged from 44.7% 37.5-, essential 

amino acid content of protein concentrates better 

than FAO standard amino acids except methionin 

(Rusoff et al, 1990). Production of dry matter 

harvested duckweed with the system 2-3 times a week 

produces 44 tons / ha / yr (leng et al.,1994). Thus the 

potential of duckweed as a protein source of feed for 

ruminant livestock, especially goats. 

 

Fungus Trichoderma harzianum is able to 

specifically produce cellulase enzymes with the 

potential to degrade the material lignoselulotik into 

glucose and increase the protein content in the 

biomass. The enzymes are produced from molds 

groups produced through fermentation of solid media 

(Schroeder,  2004). 

 

Duckweed has a fairly high nitrogen content is 6-7%  

lower ash content and high protein content making it 

suitable as animal feed, with state of the potassium 

1.5 - 3.0% (Josep et al., 2005). According to  Saun 

and Heinrichs  (2008) have conducted experiments 

for 52 days by replacing 52% of the concentrate with 

duckweed, then the sheep who received the basal 

ration and duckweed mempunai receiving different 

levels of higher digestibility were using duckweed is 

73.26% and 2:29 kg feed intake / 100 kg. 

 

The purpose of this study was to determine the effect 

of the characteristics and  tricoderma nutrition. 

 

Materials and methods 

This research was carried out for 4 months, the 

manufacture of fermentation is done in the laboratory 

Faperta UNISKA Banjarmasin, Laboratory 

Technology Laboratory feed and post harvest IPB 

Bogor. Duckweed is used is 14 days old crop. 

Trichoderma harzianum as an inoculum derived from 

biotechnology and bioprocess microbial 

biotechnology research units plantations Bogor. 

 

Materials 

The materials used in the manufacture of silage 

covers ducweed, rice bran, trichoderma harzianum 

inoculum (isolates from the Laboratory of 

Biotechnology LIPI), while the tool used is a plastic 

silo size 5 kg of a total of 18 pieces, plastic, wood, 

bamboo, plastic tape, and label name . 

 

Methods 

Duckweed is cut into a size of 3-5 cm, withered for 12 

hours until the moisture content reaches 60%, then 

add molasess  and rice bran. Duckweed which has 

been mixed rice bran Trichoderma harzianum was 

then given 3% of the material. Mixture is then fed into 

the silo, compacted and covered to get an anaerobic 

atmosphere, and brooded for 21 days. Product silage 

harvested after 21 days of curing. Silage harvested 

before quality is evaluated first aerated to remove 

harmful gases, after which the sample was taken from 

each treatment for analysis in the laboratory. 
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This research used Complete Random Design (RAL) 

with four treatment and four times repetitions. As the 

treatment is the different innoculant in duckweed 

fermentation. The research treatment included: 

K1 = Duckweed  with the molasess  

K2 = Duckweed   with the  molasess  and trichoderm  

K3 = Duckweed  with the  rice bran  

K4 = Duckweed  with the  rice bran  and  trichoderm.  

 

Analysis of data 

Data were analyzed by analysis of variance according  

to a completely randomized design (steel and Torrie, 

1999). If there are differences between treatments 

were tested using orthogonal contrasts test. 

 

Results and discussion 

Assessment based on the characteristics of silage 

dukcweed physical observations which include: color, 

odor, and texture presented in Table 1. 

 

Table 1. characteristics  physical of silage duckweed.  

  K1 K2 K3 K4 SEM 

Color 2.5 3.0 2.5 2.75 0.10 

Odor 3.0 3.0 2.5 3.0 0.21 

Texture 2.67 3.0 2.67 3.0 0.17 

Description  = K1 = Duckweed  mith the  molases , K2 = Duckweed  with the molasess  and tricoderm  

K3 = Duckweed with the rice bran, K4 = Duckweed  with the rice bran and tricoderm.  

Color silage duckweed obtained average scores 

ranged from 2.5 - 3.0, indicating that silage hijaua 

natural colored and slightly yellowish, the highest 

score in the treatment of fermentation with the 

addition of molasses and tricoderma as much as 100 

g. although not statistically significant (P> 0.05) on 

silage color, it indicates that the addition of additives 

such as molasses, bran and tricoderma to levels that 

are applied not significantly affect the color of silage. 

This is in line with Rostini et al., (2013) that the color 

change that occurs in plants that experienced ensilase 

process caused by the process of aerobic respiration, 

which lasted for the supply of oxygen is still there, 

until the sugar in plants depleted, the sugar will be 

oxidized to CO2, water, and heat which 

dihasilkan.sehingga temperature rise that can cause 

discoloration. While Wieinberg et al., (2004) 

suggested that good silage will be green and yellow. 

This  again by Rostini (2004) that the color of silage is 

influenced by the type and dosage of additives used.

 

Table 2. Chemical composition (%) of silage duckweed with different additives. 

      Silase     

  K1 K2 K3 K4 SEM 

Dry Matter 20.2 22.4 21.2 23.9 1.59 

Organik Matter 82.2 84.4 82.4 84.9 1.37 

Crude protein 9.5 10.6 9.2 10.8 0.79 

NDF 70.2 72.6 70.7 72.5 1.23 

ADF 45.3 44.7 46.4 45.1 3.09 

Hemiselulosa 16.7 17.2 16.1 16.9 0.46 

Lignin 3.2 2.1 3 2.4 0.51 

Description  = K1 = Duckweed  mith the  molases , K2 = Duckweed  with the molasess  and tricoderm  

K3 = Duckweed  with the rice bran, K4 = Duckweed  with the rice bran and tricoderm. 

 Observation of the odor of duckweed silage  range 

between 2.5 -3, which is flavored lactic acid. This is 

presumably dominated by the fermentation of lactic 

acid which is characterized by pungent odors. Good 

silage lactic acid, not pungent odor (Saun & Heinrichs 

2008). However, according to Widyastuti (2008) do 

not necessarily reflect the fragrant smell of silage 

quality, because the scent can be derived from the 

high ethanol produced acetic acid mixed yeast. 

Homofermentatif good silage is characterized by 
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pungent odors, because lactic acid is almost odorless. 

Further explained if the high acetic acid production 

will smell of vinegar, while the propionic acid 

fermentation will cause the stinging aroma and 

Clostridia fermentation will produce a foul odor. 

 

Observation of the texture of duckweed silage showed 

good texture ranged 2.67 - 3.0 this shows that intact 

silage, compact and no visible mucus. In general 

treatment of K1, K2, K3 and K4 showed good quality, 

because there are no signs of damage such as crushed 

or dry texture for silage. This is due to all silage 

treatments had a water content corresponding to a 

fermentation process about 60% and 30%. Texture 

silage is influenced by moisture content of the 

material at the beginning ensilase. Silage with high 

moisture content (> 80%) will show a slimy texture, 

soft and moldy, while silage low water content 

(<30%) had a dry texture and overgrown with fungus 

( Lopez . 2000). 

 

Table 3. Silage fermentation characteristics ensilase duckweed after 21 days. 

 K1 K2 K3 K4 SEM 

pH 4.18 3.84 3.85 3.91 0.11 

N-NH3(g/kg DM) 3.2 3.4 3 3.1 0.17 

 Lactic acid (g/kg DM) 29.3 33.5 30.8 33.3 2.68 

Acetic acid  (g/kg DM) 14.6 9.6 10.6b 7.8a 2.88 

Propionic acid (g/kg DM) 5.3 5 6.4 5.4 0.61 

Butyric acid (g/kg DM) 6.3 4.4 4.2 3.8 1.28 

VFA total (g/kg DM) 26.2 19a 19.2 19 3.57 

 Value Fleigh 26.7 30.7 32.2 34.6 3.32 

Description  = K1 = Duckweed  mith the  molases , K2 = Duckweed  with the molasess  and tricoderm  

K3 = Duckweed  with the rice bran, K4 = Duckweed  with the rice bran and tricoderm.  

Quality fermentation silage  

Content DM Silage of duckweed were added 

tricoderm relatively higher than silage without 

tricoderm, especially with the addition of rice bran 

(Table 2), It is thought  to relate to an additive is 

added to the silage material can lower  the pH so that 

it can inhibit the growth of bacteria clostridia and 

further suppress the degradation of nutrients. 

 

Content of organic matters (OM) on silage K2 and K4 

are relatively higher than the K1 and K3 due to the 

degradation of carbohydrates into organic acids such 

as acetate, propionate and butyrate both silage was 

lower than K1 and K3. Powered total VFA 

concentration at both the silage (Table 3). Crude 

protein content of relatively higher in both treatments 

(K2 and K4)  because of the degradation of proteins 

into amino acids and ammonia in silage K1 and K3 

greater than K2 and K4 treatments. This is consistent 

with the N-NH3 content of these four treatments. 

 

The content of NDF and ADF fiber fractions in silage  

K2 and K4 are relatively lower than other treatments, 

this suggests that the addition tricoderma on K2 and 

K4 treatments can reduce the content of fiber 

fractions duckweed plants, so it is more easily 

digested cattle. Ensilase process causes a decrease in 

carbohydrate content instead of fiber, occurs 

extensively during ensilase due to the fermentation 

process and resulted in an increase in the content of 

NDF and ADF (Okine et al., 2007). Fungus 

Trichoderm harzianum is able to specifically produce 

cellulase enzymes with the potential to degrade the 

material lignoselulotik into glucose and increase the 

protein content in the biomass. The enzymes are 

produced from molds groups produced through 

fermentation of solid media (Yahaya et al., 2004). 

 

Silage acidity level is very important to note because it 

is a major assessment of the success of the silage. The 

pH values obtained meet criteria of good silage is 

equal to 3.8 until 4.18 which can suppress the growth 
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of fungi and cause rot. The low pH of the silage was 

supported by sufficient availability of WSC content 

(3.83% DM) which serves as a substrate for lactic acid 

bacteria growth driver .. This is in accordance with 

the opinion of Chemey et al, (2004) that there is a 

positive relationship anata soluble carbohydrate and 

pH. Soluble carbohydrates needed by lactic acid 

bacteria to cause a decrease in pH to 3.5 (Muck, 

1990). Antaribaba et al. (2009) that in order to get a 

good silage WSC minimum required amount 

contained in the material by 3-5% ensilase BK. While 

Bolsen et al., (2001) stated that the quality of silage is 

achieved when acid production is dominated by lactic 

acid, the pH dropped faster and perfect fermentation 

process in a short time, so that more nutrients can be 

maintained. The dominance of the growth of lactic 

acid bacteria are characterized by low pH values can 

reduce the growth of unwanted microorganisms, such 

as Clostridia can not survive below pH 4.6-4.8. 

 

NH3 concentration, the duckweed silage with the 

addition tricoderma lower (P <0.01) in comparison 

with no tricoderma silage (Table 3). This suggests that 

during ensilase 21 days, degradation of protein in 

silage plus tricioderma lower than that without 

tricoderma. Ohshima et al., (2009) states that occur 

during protein breakdown ensilase into peptides and 

free amino acids were performed by plant enzymes. 

While Leibeinsperger (1988)  states that N-NH3 is an 

indicator of the proportion of total N were 

experiencing degradation during enslase and N-NH3 

concentration is the best indicator for the presence of 

secondary fermentation. N-NH3 concentration less 

than 50 g N / kg total N categorized very well, 

whereas good quality silage with N-NH3 

concentrations between 50-100 g N / kg total N and 

in good quality silage. Under the category of K2 and 

K4 includes good quality silage, whereas K1 and K3 

relatively good quality. 

 

The concentration of total VFA in the duckweed silage 

with the addition tricoderma lower than without 

tricoderma silage (P<0.05). This is due to the 

concentration of acetate, propionate and butyrate in 

the silage more redah, thus indicating that the 

duckweed silage fermentation tricoderma plus more 

efficient. Bureenok et al, (2006) states that good 

silage is characterized by a high concentration of 

lactic acid, acetic acid concentration on the contrary, 

propionate and butyrate were low. 

 

Value Fleigh silage of K2 and K4  was higher (P 

<0.05) compared with other treatments, the highest 

in the treatment of K4 at 34.6 this suggests that the 

quality of the fermentation with the addition 

tricoderma, this result is lower than the research 

Santoso et al., (2009) produces Value Fleigh silage of 

41.7 with the addition of additive BAL efipit. 

 

Conclusion 

Characteristics and nutritional quality of silage 

dukcweed based on physical observations that include 

color, odor, texture, protein content, and organic acid 

content showed good results. 
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