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ABSTRACT 

This study aimed to compare the use of gandasil balanced fertilizer with various levels towards the nutrient composition 

and dry matter digestibility (DMD) and organic matter digestibility (OMD) of butterfly pea (Clitoria ternatea) by in 

vitro method. This research used butterfly pea, fertilized at the third week and harvested at 7 weeks old. Materials for 

digestibility analysis include butterfly pea, sheep rumen liquor, HCl, pepsin, McDougall solution, and distilled water. 

The treatments consisted of P1 (butterfly pea with fertilizer) and P2 (butterfly pea with inorganic fertilizer). The dose 

of fertilizer application was based on the butterfly pea nitrogen requirement, which was 40 kg N/ha. The research design 

used was a completely randomized design one-way ANOVA, then the data obtained was followed by t-test data analysis. 

The use of organic and inorganic fertilizers on butterfly pea did not have a significant effect (P> 0.05) on the yield of 

nutrient content (dry matter, organic matter, crude protein, crude fiber, and crude lipid). The use of organic and inorganic 

fertilizers on DMD and OMD of butterfly pea also did not significantly affect (P> 0.05). This showed that organic liquid 

fertilizer has good potential to substitute for chemical liquid fertilizers. This is due to organic liquid fertilizers are more 

environmentally friendly and can reduce pollution. 
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1. INTRODUCTION  

Forage is the primary source of feed for ruminants. 

Hence to increase the ruminants production, there must 

be an increase in the provision of adequate forage both in 

quantity and quality. There are several forage legumes, 

grass and forbs that are important in Indonesia, such as  

Puero (Pueraria javanica) [1], Sorghum and stylosanthes 

[2], Chicoryum intybus  [3], Brachiria sp. [4], Brachiaria 

brizantha cv MG 5 [5], Shorghum BMR, Pennisetum 

purpureum [6], [7], Pennisetum purpureum cv Mott [8]. 

Legume is one of the dicot plant families that can fix 

nitrogen directly from the air. This makes legume plants 

have a high enough protein content which is good as 

animal feed. Moreover, legumes can also improve soil 

fertility [9]. One type of legume that has not been widely 

used as animal feed is the butterfly pea. Clitoria ternatea 

has potential as an animal feed because it has a high 

nutrient value with a crude protein content of 14% to 20% 

and has good palatability [10]. However, the biomass of 

butterfly pea is lower than the biomass of grasses. There 

are several ways to increase biomass, such as 

management of fertilization levels [4], [11]–[13],  

manage the level of defoliation [14], also manage the 

plant density [15]–[17]. 

Fertilization is an effort to increase the quantity and 

quality of plants. Inorganic fertilizers are often used as an 

alternative for farmers to increase plant growth quickly 

and be harmful if done in the long term. The continuous 

use of inorganic fertilizers can reduce land productivity 

[18]. It disrupts the physical, chemical, and biological 

balance of the soil so that it harms crop production and 

leaves residues that can damage the soil. Environmental 

damage because of excessive use of  

inorganic fertilizers can be repaired by applying 

organic fertilizers. Organic fertilizers can improve the 

soil's physical, chemical, and biological properties due to 
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their carbon compounds [19]. Therefore, to achieve 

environmentally friendly agriculture, a study was 

conducted comparing the effectiveness of using organic 

fertilizers and inorganic fertilizers on nutrient content and 

digestibility of the butterfly pea. 

2. MATERIALS AND METHOD 

2.1 Research Design 

This research used butterfly pea, gandasil D fertilizer, 

rabbit urine liquid organic fertilizer. There were four 

plants for one plot. Each treatment received 3 planting 

plots with a size of 1 x 1 m2. The planting distance used 

in the study was 60 x 60 cm2 and the distance between the 

plots was 50 x 50 cm2. Fertilization was carried out at the 

third week after planting using liquid fertilizer, spraying 

directly on the leaves. The fertilizer dose was determined 

based on the plant's need for nitrogen, 40 kg N/ha. 

Butterfly pea plants were harvested at the age of 50 days 

after the second harvest. The plant was dried to reduce 

the water content using a 55ºC oven for 3 days, then 

mashed using Willey mill in a screen diameter of 1 mm.  

2.2. Sample Analysis 

The next stage evaluated the dry matter, organic 

matter, crude protein, crude fiber, crude fat, and in vitro 

digestibility (dry matter and organic matter) with the 

Tilley and Terry method on butterfly pea treated with 

organic inorganic fertilizers.  

2.3 Data Analysis 

The research design used was completely randomized 

one-way ANOVA with two treatments and 3 replications, 

namely A1 (butterfly pea with organic fertilizer) and A2 

(butterfly pea with inorganic fertilizers). The data 

obtained were then analyzed with a t-test. Data analysis 

was performed with the help of Statistical Product and 

Service Solution (SPSS) version 16.0.  

3. RESULT AND DISCUSSION 

3.1 Nutrient Content of Butterfly Pea Plants  

The results showed that the application of organic and 

inorganic fertilizers had a non-significant effect (P> 0.05) 

on the nutrient content (DM, OM, CP, CF, and CL) of the 

butterfly pea. The average nutrient content of butterfly 

pea with organic and inorganic fertilizers is presented in 

Table 1. 

Table 1. Average nutrient content of butterfly pea by 

providing organic and inorganic fertilizers. 

The DM produced from the butterfly pea given 

organic and inorganic fertilizers had a non-significant 

effect (P> 0.05). Plant DM consists of organic and 

inorganic materials other than water. Carbohydrates, 

proteins, lipids, and minerals are the constituents of DM 

derived from the plant's photosynthesis. The use of 

fertilizers directly on the leaves can increase the leaves' 

chlorophyll content which helps the plant photosynthesis 

process. Applying fertilizer to plants, especially directly 

on the leaves, let the nutrients in the fertilizer enter 

directly into the leaves through the stomata [20]. This can 

increase the capacity of photosynthesis so that the 

photosynthate produced is higher. 

The OM produced from the butterfly pea with organic 

and inorganic fertilizers had a non-significant effect (P> 

0.05). Organic matter is a part of plant DM. Therefore the 

content of OM is linearly related to DM. Organic matter 

is part of the DM, so if the DM increases, it will enhance 

the OM and vice versa [21]. 

The CP produced from the butterfly pea with organic 

and inorganic fertilizers had a non-significant effect (P> 

0.05). The CP content can be affected by the addition of 

nitrogen to plants. Liquid fertilizers are easy to be 

absorbed by plants due to their simple component [22]. 

The application of fertilizer to plants affects the protein 

content of the forage. 

The CF produced from the butterfly pea with organic 

and inorganic fertilizers had a non-significant effect (P> 

0.05). The CF can increase with plant age. Fertilization 

can accelerate the generative phase of plants, where the 

CF content will also increase. Plants have the nature of 

continuous growth and do not stop, even though they 

have entered the generative phase where the CF content 

of the plant will also increase [23]. The addition of 

nitrogen to plants will accelerate vegetative growth to 

enter the generative growth phase. 

The CL produced from the butterfly pea with organic 

and inorganic fertilizers had a non-significant effect (P> 

0.05). The CL content can be affected by plant water 

content, where the higher the water content, the lower the 

lipid content. The CL content is related to the water 

Nutrient (%) 
Fertilizer 

Organic Inorganic 

Dry matter (DM)  29.87± 3.72 29.73± 3.52 

Organic matter (OM) 86.99± 0.76 86.78± 0.84 

Crude protein (CP) 24.46± 1.43 24.78± 0.78 

Crude fiber (CF) 21.81± 2.32 21.65± 2.61 

Crude lipid (CL) 9.89± 0.46 9.92± 0.69 
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content of the plant, where the higher the water content 

will lower the CL content [24]. 

3.2 In Vitro Digestibility 

The results showed that the application of organic and 

inorganic fertilizers had a non-significant effect (P> 0.05) 

on dry matter digestibility (DMD) and organic matter 

digestibility (OMD) of butterfly pea. The DMD and 

OMD of butterfly pea with organic and inorganic 

fertilizers are presented in Table 2. 

The DMD produced from the butterfly pea with 

organic and inorganic fertilizers had a non-significant 

effect (P> 0.05). The protein and fiber content of feed 

ingredients influenced the DMD. Feed protein will affect 

the formation of NH3 in the rumen by microbes [25]. 

Rumen microbes will use NH3 content in the rumen as 

the primary source for microbial protein synthesis. The 

higher the microbial population, the more enzymes will 

increase, thus, feed digestibility. 

Table 2. Dry matter and organic matter digestibility of 

butterfly pea plants given with organic and inorganic 

fertilizers. 

Digestibility (%) 
Fertilizer 

Organic Inorganic 

Dry matter 

digestibility (DMD) 
84.51± 4.52 85.69± 3.26 

Organic matter 

digestibility (OMD) 
82.86± 6,20 83.12± 4.32 

The OMD produced from the butterfly pea with 

organic and inorganic fertilizers had a non-significant 

effect (P< 0.05). The OMD is directly proportional to 

DMD. Dry matter digestibility can affect organic matter 

digestibility [26]. Decreasing DMD will result in 

decreased OMD or vice versa. 

4. CONCLUSION 

The results of nutrient content (DM, OM, CP, CF, and 

CL) between organic and inorganic fertilizers in butterfly 

pea were the same. The use of organic and inorganic 

fertilizers on DMD and OMD of the butterfly pea was 

also not different. This showed that organic liquid 

fertilizer has good potential to substitute for chemical 

liquid fertilizers. Organic liquid fertilizers are more 

environmentally friendly and can reduce pollution. 
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