
 

Available online freely at www.isisn.org 

Bioscience Research 
Print ISSN: 1811-9506 Online ISSN: 2218-3973 

Journal by Innovative Scientific Information & Services Network  

RESEARCH ARTICLE             BIOSCIENCE RESEARCH, 2018 15(4): 4005-4011.         OPEN ACCESS 
                                                                                         
 

Effectiveness of shading net and organic fertilizers 
on lactagogen of torbangun (Plectranthus 
amboinicus (lour.) Spreng. 
 
Paramyta Nila Permanasari*1, Wiwin Sumiya Dwiyamika1 and Ike Nesdia 
Rahmawati2 

  
1Brawijaya University, Faculty of Agriculture, Department of Agronomy, Jalan Veteran, Malang 65145, Indonesia 
2Brawijaya University, Faculty of Medicine, School of Nursing, Jalan Veteran, Malang 65145, Indonesia 

.  
*Correspondence: diazpribadiparamyta@gmail.com Accepted: 16 Apr 2018 Published online: 31Dec. 2018 

Breast Milk (ASI) is the main food source for babies. Increased awareness of mothers to the importance 
of breastfeeding makes the need for useful plant exploration as a booster for milk production. Torbangun 
is widely consumed by nursing mothers in Simalungun, North Sumatra to increase milk production. 
Torbangun is an annual herbaceous aromatic plant that can adapt to subtropical and tropical 
environments. Torbangun contains flavonoid compounds that act as lactagogen compounds. Factors 
that affect the bioactive content of plants are genetic, climate, soil and fertilizer. Light and fertilization 
affect the phytochemical content. Currently, the functional food plant industry is more concerned with the 
use of natural production inputs. But the research technique of torbangun plant cultivation is still limited 
when compared with research of phytopharmaca. So this study aimed to study the response of growth, 
production and bioactive content of plants at several doses of organic fertilizers with different shade 
levels. The experiment was conducted with Split Plot Design of 2 factors ie organic fertilizer dosage (0, 8 
and 16 ton ha-1) as subplot and shading percentage (0, 40 and 65%) as main plot. The results were 65% 
shade yielding the best growth in plant height, leaf number, stem diameter and leaf area. The best green 
leaves produced from the shade 65% and the provision of cattle manure 8 tonha-1. The highest levels of 
flavonoids were obtained at 65% shade with 16 tonha-1 cow manure. Light becomes an important 
environmental factor for the vegetative growth of torbangun plants. The 65% shade supported for growth 
and flavonoid levels of torbangun plants. 
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INTRODUCTION 

Breast Milk (ASI) is the main food source for 
babies. Breast milk has a texture that is very 
appropriate to the development of the baby's 
digestive system and contains all the nutrients 
needed by the baby. WHO and UNICEF have 
recommended exclusive breastfeeding until 
infants aged 6 months and breastfeeding 
continued until 2 years of age (WHO, 2005). The 
Indonesian government has established exclusive 
breastfeeding and changes the duration from 4 to 

6 months. A survey in Indonesia reported that 
about 38% of breastfeeding mothers stopped 
breastfeeding because of milk production was 
stop or insufficient (Nikmatus, 2010). Difficulties in 
milk production are caused by many factors, such 
as psychological factors and maternal nutrition. 
The use of breast milk-enhancing foods should be 
developed to make it easier for mothers to 
exclusively breastfeed their babies. 

Increased awareness of mothers on the 
importance of breast milk, then make the 
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necessary exploration of crops that are beneficial 
as a booster milk production. Plants that have 
been known as milk production enhancers are 
katuk. Besides katuk there are plants that are still 
not widely known by the people of Indonesia, 
torbangun. Torbangun vegetables are widely 
consumed by the people of Simalungun, North 
Sumatra. Torbangun plants are annual perdu 
herbaceous aromatic plants that can adapt to 
subtropical and tropical environments. Torbangun 
plant is a functional vegetable plant with benefits 
such as facilitating breast milk or lactagogen, 
curing thrush, influenza, rheumatic headache, 
insect bites, burns, asthma, cold and aiding 
digestion (Siagian and Rahayu, 2000; Mary and 
Banu, 2015). 

Several factors that affect the bioactive 
content of plants are genetic, climate, soil and 
fertilization. In the area of North Sumatra, 
torbangun grow well in the forest area. The people 
of North Sumatra have not cultivated this plant 
well, they just take it from the forest. The research 
of torbangun cultivation technique technique is still 
limited when compared with research of 
phytopharmaca. Based on the experience of 
researchers when cultivating torbangun, the top 
surface color of the leaves becomes fadedwhen 
exposed to sunlight with high intensity. This is 
supported by a researcher statement from IPB 
Biopharmaceutical Center that regularly 
torbangun plants are placed under the shade of a 
cashew tree for good growth. 

Nutrient is also an important factor to increase 
crop production. Currently, the functional food 
plant industries use natural inputs such as organic 
fertilizer. Related to the information then required 
the appropriate light intensity data for torbangun 
growth. In addition, in the study added with the 
treatment of organic fertilizers in the hope of 
growth, production and levels of lactagogen 
compounds in torbangun could increase. The 
purpose of this research is to know the need of 
light intensity and dosage of manure for optimal 
production torbangun. So, in the future, it is 
expected that the right operational standard 
procedure for torbangun cultivation and raw 
material needs can be fulfilled well to produce 
quality products for increasing milk production. 
Torbangun plant is expected to be an alternative 
choice of breast milk stimulant plants other than 
katuk plants that have been widely known to the 
people of Indonesia. The series of research is 
expected to produce torbangun products that are 

easy to be consumed by nursing mothers. 
 
MATERIALS AND METHODS 

The tools used in the research include digital 
slide length, digital scales, oven, lux meter, 
spectophotometer, thermohigrometer, Soil Plant 
Analysis Development (SPAD), stationery, 
cultivation tools and digital cameras. While the 
materials used were the seeds of plants 
torbangun age 1 month, paranet 40 and 65%, cow 
manure, rice husk charcoal, label boards, 
envelopes, bamboo poles and raffia ropes. 

The research was carried out with Split Plot 
Design 2 factors. The main plot was the 
percentage of shade and the sub plot ws the dose 
of manure. The main plot consisted of 3 shading 
levels of 0, 40 and 65%. The subplot consisted of  
0, 8 and 16 ton ha-1. Application of manure given 
1 time when planting. In all plots were also given 
charcoal husk with a dose of 3 tons ha-1 to 
improve media aeration. Each treatment was 
repeated 3 times so that there were 27 plots. 
Each plot consists of 24 plants (the size of the plot 
was 3 m x 2 m with a spacing of 0.5 m x 0.5 m). 
Green leaf measurements were performed on the 
second mature leaves acropetally. Measurement 
of stem diameter was done on the second 
segment of the soil surface. The advanced test 
used the Duncan Mutiple Range Test (DMRT). 
 
RESULTS  

Plant Height 
The largest torbangun height was obtained on 

65% shade condition. The 65% shade yielded a 
plant height of 7.09 cm on 4 Weeks After Planting 
(WAP), 7.74 cm at 5 WAP and 8.45 cm at 6 MST 
(Table 1). Cow manure application had not 
yielded significantly. 

Leaf number 
The number of leaves of the torbangun plant 

showed the same response as the plant height. 
The highest number of leaves obtained from the 
shade 65%. While organic fertilizers had not 
produced the number of leaves that differ 
significantly. The number of leaves successively 
at 3, 4, 5 and 6 WAP were 3.94, 5.17, 6.50 and 
7.28 strands (Table 2). 
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Table 1. Plant Height of Shade Treatment and Dose Manure on 1-6 Weeks After Planting (WAP) 

Age (WAP) Shade (%) Fertilizer Dosag(ton ha-1) Average 

0 8 16 

1 0 4.8 5.4 4.4 4.88 

 45 5.2 3.1 3.7 3.99 

 65 3.7 2.8 4.8 3.79 

 Average 4.56 3.77 4.33  

2 0 4.9 5.7 4.7 5.12 

 45 5.4 4.0 4.0 4.46 

 65 5.0 5.0 6.9 5.63 

 Average 5.11 4.88 5.21  

3 0 5.1 5.8 4.8 5.21 

 45 5.7 4.1 4.1 4.64 

 65 5.9 6.0 7.6 6.52 

 Average 5.55 5.31 5.52  

4 0 5.2 5.9 5.0 5.32ab 

 45 5.9 4.3 4.3 4.83b 

 65 6.4 6.7 8.2 7.09a 

 Average 5.82 5.62 5.81  

5 0 5.3 6.32 5.32 5.64b 

 45 6.33 4.80 5.18 5.44b 

 65 7.18 7.20 8.85 7.74a 

 Average 6.27 6.11 6.45  

6 0 5.45 6.07 5.27 5.82b 

 45 6.50 6.20 6.85 6.08ab 

 65 5.52 6.77 7.00 8.45a 

 Average 6.80 6.70 6.85  

Description: Values on the same row or column followed by different letters show a difference based on the Duncan 
test at 5% 

Table 2. Leaf Number of Shade Treatment and Dose Manure on 1-4 Weeks After Planting (WAP) 
Age (WAP) Shade (%) Fertilizer Dosag(ton ha-1) Average 

0 8 16 

1 0 1.3 1.3 1.0 1.22 

 45 0.8 1.0 1.7 1.17 

 65 1.3 1.2 0.8 1.11 

 Average 1.17 1.17 1.17  

2 0 1.3 1.8 1.5 1.56 

 45 1.3 1.8 2.2 1.78 

 65 2.8 3.3 2.3 2.83 

 Average 1.83 2.33 2.00  

3 0 1.3 1.8 1.5 1.56b 

 45 2.2 2.2 3.2 2.50b 

 65 4.3 3.8 3.7 3.94a 

 Average 2.61 2.61 2.78  

4 0 1.7 2.3 1.8 1.94b 

 45 2.7 2.8 3.3 2.94b 

 65 5.8 4.8 4.8 5.17a 

 Average 3.39 3.33 3.33  

5 0 1.83 3.33 2.50 2.56b 

 45 3.33 4.00 4.17 3.83b 

 65 6.83 6.17 6.50 6.50a 

 Average 4.00 4.50 4.39  

6 0 2.67 3.67 2.67 3.00b 

 45 3.83 4.67 4.50 4.33b 

 65 7.50 7.17 7.17 7.28a 

 Average 4.67 5.17 4.78  

Description: Values on the same row or column followed by different letters show a difference based on the Duncan 
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test at 5% 

Stem Diameter 
The largest diameter of the stem was 

produced with a shading of 65%. The stem 
diameter is 1.76 cm, 1.91 cm and 2.05 cm in 2.4 
and 6 WAP (Table 3). Application of organic 
fertilizer had not shown a real response. 

Leaf Greenness 
The greenish leaves of torbangun with the 

highest color intensity level obtained at 65% 
shade condition with the application of cow 
manure of 8 tons ha-1. The greenish leaves were 
34.93 and 33.23 at 3 and 5 WAP (Table 4). 

Leaf Area 
The largest area of torbangun leaf was 

obtained by giving 65% shade at 4 and 6 WAP. 

Plant leaves area were 25.66 cm2 and 40 cm2 
(Table 5). 

Fresh Weight, Dry Weight and Water Content 
The highest of fresh and dry weight of torbangun 
obtained in 65% shade. While the water content of 
the plants showed no significant difference (Table 
6). 

Flavonoid Total Content 
The results of this study indicated that the 

highest of total flavonoid content of torbangun 
plant was obtained on the application of 16 tonha-1 
cow manure with shade condition of 65% (Tabel 
7). 

 

Table 3. Stem Diameter of Shade Treatment and Dose Manure on 1-4 Weeks After Planting (WAP) 
Age (WAP) Shade (%) Fertilizer Dosage (ton ha-1) Average 

0 8 16 

2 0 1.55 1.24 1.26 1.35ab 

 45 1.06 1.27 1.43 1.25b 

 65 1.73 1.87 1.68 1.76a 

 Average 1.44a 1.46a 1.46a  

4 0 1.61 1.40 1.40 1.47b 

 45 1.29 1.47 1.61 1.46b 

 65 1.90 2.03 1.80 1.91a 

 Average 1.60 1.63 1.60  

6 0 1.70 1.49 1.48 1.56b 

 45 1.39 1.52 1.67 1.53b 

 65 2.02 2.17 1.96 2.05a 

 Average 1.71 1.72 1.70  

Description: Values on the same row or column followed by different letters show a difference based on the Duncan 
test at 5% 

Table 4. Leaf Greenness of Shade Treatment and Dose Manure on 1-6 Weeks After Planting (WAP) 
Age (WAP) Shade (%) Fertilizer Dosage (ton ha-1) Average 

0 8 16 

2 0 23.25 25.29 27.72 25.42b 

 45 29.24 31.27 29.63 30.05a 

 65 30.07 33.76 29.81 31.21a 

 Average 27.52 30.11 29.05  

3 0 26.06Aa 27.65Aa 29.73Aa 27.82 

 45 29.37Aa 27.44Aa 26.33Aa 27.71 

 65 33.31Aa 34.93Aa 26.57Ba 31.60 

 Average 29.58 30.01 27.54  

4 0 31.17 31.41 30.78 31.12 

 45 31.53 30.07 27.68 29.76 

 65 32.33 29.82 29.47 30.54 

 Average 31.68 30.43 29.31  

5 0 33.16 32.65 32.65 32.82 

 45 32.73 32.22 28.64 31.20 

 65 32.71 34.82 33.38 33.64 

 Average 32.87ab 33.23a 31.56b  

6 0 30.29 28.26 29.60 29.38 

 45 29.71 30.03 29.29 29.68 

 65 33.65 32.86 33.85 33.46 

 Average 31.22 30.39 30.92  
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Description: Values on the same row or column followed by different letters show a difference based on the Duncan test at 5% 

Table 5. Leaf Area of Shade Treatment and Dose Manure on 1-6 Weeks After Planting (WAP) 

Age 
(WAP) 

Shade 
(%) 

Fertilizer Dosage (ton ha-1) Average 

0 8 16  

2 0 0.74Aa 1.93Aa 2.30Ab 1.65 

 45 4.22Aa 4.15Aa 2.74Ab 3.71 

 65 4.96Ba 10.15ABa 16.07Aa 10.39 

 Average 3.31 5.41 7.04  

4 0 1.56 5.26 3.85 3.56b 

 45 3.70 3.93 5.70 4.44b 

 65 20.22 23.93 32.81 25.66a 

 Average 8.50b 11.04ab 14.12a  

6 0 3.78 2.96 2.67 3.14b 

 45 5.56 3.70 6.96 5.41b 

 65 27.11 40.44 52.44 40.00a 

 Average 12.15 15.70 20.69  

Description: Values on the same row or column followed by different letters show a difference based on 
the Duncan test at 5% 

 
Table 6. Fresh Weight, Dry Weight and Water Content on 6 Weeks After Planting (WAP) 

Age (WAP) Shade (%) Fertilizer Dosage (ton ha-1) Average 

0 8 16 

Fresh Weight 0 2.94 5.35 4.05 4.11b 

 45 4.99 5.97 5.37 5.45b 

 65 8.55 7.57 10.33 8.82a 

 Average 5.49 6.30 6.58  

Dry Weight 0 0.27 0.62 0.42 0.44b 

 45 0.51 0.60 0.59 0.57b 

 65 0.84 0.87 1.07 0.93a 

 Average 0.54 0.69 0.69  

Water Content 0 90.79 88.51 89.68 89.66 

 45 89.48 90.04 89.12 89.55 

 65 90.13 88.53 89.61 89.43 

 Average 90.13 89.47 89.03  

Description: Values on the same row or column followed by different letters show a difference based on 
the Duncan test at 5% 

 
Table 7. Content of Flavonoid (mg g-1) at 6 WAP 

Time (WAP) Shade (%) Cow manure dose (ton ha-1) Average 

0 8 16 

6 0 1.63Bb 2.40Aba 2.55Ab 2.19 

 45 2.34Aba 2.18Ba 2.70Ab 2.41 

 65 2.33Ba 1.19Cb 3.42Aa 2.32 

 Average 2.10 1.92 2.89  

Description: The value in the same row or column followed by different letters indicate significantly 
different by Duncan test at 5% 
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DISCUSSION 

Light and temperature are environmental 
factors that affect the formation of secondary 
metabolites. Secondary metabolite levels in 
Brassica oleracea var. Sabellica was determined 
by the conditions of light and ambient temperature 
that triggers the expression of the secondary 
metabolite gene, phenylpropanoids(Neugart et al., 
2016).Light quality especially the wave type 
greatly influences the synthesis of flavonoids. 
R2R3 MYB is a transcription factor that regulates 
the expression of flavonoid biosynthesis and 
greatly responds to the wavelength of light (Zoratti 
et al., 2014).  

Flavonoids are secondary metabolites that are 
closely related to photosynthesis. High result of 
photosynthesis will be obtained if photosynthesis 
is optimum. Sunlight is a major factor for the 
ongoing photosynthesis. In Karimi's research et 
al., (2013) in the Labisia pumila Benth, the highest 
levels of flavonoids were found in leaves than 
stems and roots. Leaf is the main location of 
photosynthesis. Higher levels of flavonoids 
obtained in environmental conditions with light 
intensity 630 compared 310 μmol m−2s−1. The 
results of this study indicated that the highest of 
total flavonoid content of torbangun plant was 
obtained on the application of 16 tonha-1 cow 
manure with shade condition of 65% (Tabel 7). 
Total flavonoid levels in the shade 65% higher 
than 45% although in terms of light intensity, 
shade 45% more light passes to the plant. 
Torbangun growth was also better in shade 
conditions 65%. Giving cow manure also supports 
the nutrient sufficiency for photosynthesis.  

Environmental conditions, especially light on 
torbangun plants greatly affect its growth. The 
microclimate with shading, is shown on Tabel 8. 
Giving 65% shade could reduce the light intensity 
to less than half the intensity of light in conditions 
without shade. The shade also lowers the ambient 
temperature by 1 ° C. From the results of 
observations of variables in this study, torbangun 
plants can be classified as plants that require 
shade for growth (shade loving plant).     

Shade with high density is also useful to 
reduce rain water directly on the plant. Torbangun 
based on the type of stem tissue classified as 
herbaceous so it will be more easily rotten in the 
condition of excess water. In the research of 
Apriani and Suhartanto (2015) the shelter density 
used was 50%. Light intensity69 µmol m−2 s−1 able 
to increase dry weight of planlet Plectranthus 

amboinicus cultivated in vitro than intensity 26, 51, 
94 and 130 µmol m−2 s−1(Silva et al., 2017). The 
highest Ginkgo biloba L. flavonoid levels were 
obtained in 100% sunlight, while the highest 
flavonols were obtained at 76% of sunlight (Xu et 
al., 2014). In this study, the highest levels of 
flavonoids were obtained in a shade of 65% 
compared to 45% or no shade. So it can be 
expected that flavonoid levels in torbangun 
influenced by light and biomass. 

Giving manure on the research had not 
produced a significant response. This was thought 
due to the slow release of organic fertilizer so that 
the impact on plant growth can not be seen 
quickly. The fresh weight of torbangun although 
not significant, had shown a tendency of increase 
with higher dose of cow manure provided (Table 
6). Ekawati et al.. (2013) stated that the provision 
of organic fertilizer in torbangun increase the 
production of shoots both fresh and dry weight. 
Observation time and sampling should be done at 
longer planting period. The results of previous 
research indicated that the third leaf  acropetally 
at 5 months after planting was the best sample 
leaf for the observation of nutrients and 
phytochemicals (Mulyana et al., 2015). Levels of 
flavonoids also raised along with the age of 
plants. Flavonoid levels at 3 months of age were 
9.54 mg g-1 and at 6 months reached 21.69 mg g--

1. In this study, flavonoid levels in 1.5 months 
reached 3.42 mg g-1. Giving cow manure 
generally did not affect torbangun growth. In the 
study of Ekawati (2013), cow manure also did not 
show significant results in total phenolic and 
anthocyanin levels. 
 
CONCLUSION 
The results showed that torbangun is a plant that 
needs shade for optimum growth. In Banyakan 
Village, Kediri, shade that produces growth, wet 
weight of stover and the highest flavonoid level is 
65%. The dose of cow manure had not yet shown 
any effect on plant growth. In the next study is 
expected to take data at plant age more than 1.5 
months. 
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