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Abstract- The aim of this study is to know the effect of natural bioactivator of noni fruit in liquid organic fertilizer in
different level. Parameters of this research are fresh content, tiller number, plant height, dry weight, organic matter, water
content, crude protein, crude fat, extract material without nitrogen, nitrogen, and ash of Taiwan grass (Pennisetum
purpureum schumach) with 4 treatments i.e T-1, T-2, T-3 and T-4 and three groups of liquid organic fertilizer level i.e 5
ml; 10 ml; 15 ml and 20 ml. The results showed that the treatment had not significantly affected (P> 0,05) on the
production and nutrient content of Pennisetum purpureum schumach in range of 5 ml to 20 ml. However, organic liquid
fertilizer with the addition of natural bioactivator of noni fruit has better nutrient content than other fruit that is N = 1,84%
P,0s = 2,29%, K,0 = 2,5% and pH = 5,04.

Keywords: Bioactivator, Growth, Marginal Soil, Nutrition Content

l. INTRODUCTION

The role of fertilizer in productivity of agricultural land is alternative because fertilizer is important substance (nutrient
elements) that must be given to the plant in order to grow and produce as well as other living things. Hasan et al (2016) revealed that
plants need to provide maximum biomass production and reduce susceptibility to plant diseases.

On the other hand, development of ruminant livestock industry should be supported by the availability of forage in terms of
quality, quantity and continuity throughout all year. Basically, the availability of forage feed comes from the 3rd to 8th land levels soil
with poor nutrients and marginal soil (Hasan, 2015). Therefore we need to solve those problems by providing high production with
high quality and palatability. One of the appropriate solutions is chemical fertilizer (inorganic) or organic fertilizer. Fertilizers,
especially chemical fertilizers, are undoubtedly useful to increase the production/biomass of forage If used continually Goenadi, 2006;
Hasan and Natsir, 2012). It was further reported that The use of N-fertilizer leads to soil hardening and glueing effect of urea
compounds, As a result recently chemical fertilizer has been changed into organic fertilizer.

There are several ways to utilize liquid organic fertilizer, one of which is using natural bioactivator derived from abundant
waste noni fruit, tomato, pineapple and banana, However, there is not enough study that provides how far the effects of these waste in
forage production. Amlording to Noor (2003), bioactivators are Mixture of compounds that can stimulate bacteria to decompose
hydrocarbons. Several studies report that bioactivator from cow urine that is fermented anerobally for 7 days has significantly
affected growth and production of elephant grass biomass rather than other fertilizers (Singh and Amberger, 1997).

Il. RESEARCH METHODS

A. Material Research

The bioactivator matter in this study were collected by pinapple, noni fruit, tomato and banana waste which is obtained from the waste
of Lakessi Market of Pare-Pare the amount of 200 kg/day waste fruit. Each type of the waste is collected separately.
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B. Sample Preparation and Collection
Each bioactivator matter was put into prepared fermented tube bucket (volume of 15 litres). 400 millilitres of molasses and 10 litre
cattle urine were added and homogenized anaerobically. After that, all matters were fermented for 1 week. Add 1 litre of H,O into the
liquid fertilizer produced before being sprayed to experimental plants.

C. Site Description
Field research was conducted in Field Laboratory at Muhammadiyah University of Pare-Pare on marginal soil. Land used is 5000 m?
In large which was that divided by 12 plots sized 10 x5 meter/plot. The land was processed by hoe, that was rested for 1 week before
planting so that with the aim that the mineralization process of organic materials could work quickly. The type of grass used to test
liquid organic fertilizer is Pennisetum purpureum schumach. Plant material used is 3 segments of cuttings, 20 cuttings were planted on
each plot each plot planted 20 cuttings with spacing of 50 x 50 cm.

D. Statistical Analysis
The fieldwork was designed by using a randomized block design (RBD), four (4) treatments, T-1, T-2, T-3 and T-4 with three (3)
groups with liquid organic fertilizer levels; are 5 ml; 10 ml; 15 ml and 20 ml and was assessed by using SPPS 16

E. Research Parameters

Fresh weight, number of tillers, plant height, dry weight, organic matter, water content, crude protein, crude fat, extract material
without nitrogen, nitrogen, ash, Ca and P

I1l. RESULTS AND DISCUSSION

A. Nutrients of Natural Bioactivator

The average nutrient content of each natural bioactivator extraction is presented in figure 1.
Figure 1. The average nutrient content of of natural bioactivators

—4—P1 —@-P2 P3 —==P4 6.14
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C-Organik Nitrogen Rasio C/N P205 K20 PH

Description: The Influence is very significant (P <0.01).
P1 = Tomato + Cow urine. P2 = Noni + Cow urine.
P3 = Pineapple + Cow urine. P4 = Banana peel + Cow urine

Analysis of variance indicated that the type of natural biactivator had significantly affected (P <0.01) on C-Organic, Nitrogen,
CIN, P,0s K,0, and pH. The best nutrient content (Figure 1) is presented in the treatment of P2 among all treatments. This is caused
by material contained in the fruit used as the bioactivator, in which the Noni fruit contains nutrients and high nutritional value two of
which are nitrogen and protein. Waites et al revealed that (2001) biactivators contain scopoletin, routine, polysamlharide, ascorbic
acid, B-carotene, l-arginine, proxironin, proxeroninase, iridoid, asperolusid, antidiable iridoid, fatty acids, calcium, vitamin B, amino
acids, glycosides and glucose. In addition, Potterat and Hamburger (2007) stated that the extract of noni fruit contains calcium,
sodium, potassium, nitrogen, protein, fat, carbohydrate and high calories.

B. Dry Matter Ingredients
Average contents of dry matter of Pennisetum purpureum schumach that were given Bioactivators is presented in figure 2:
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Figure 2. Average contents of dry matter of Taiwan Pennisetum purpureum schumach
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Description: Significant effect (P <0.05)

K1T1-4 = 95% Pennisetum purpureum schumach + 5% concentrate + Liquid organic fertilizer 5, 10, 15 and 20 ml
K2T1-4 = 90% Pennisetum purpureum schumach + 10% concentrate + Liquid organic fertilizer 5, 10, 15 and 20 ml
K3T1-4 = 85% Pennisetum purpureum schumach + 15% concentrate + Liquid organic fertilizer 5, 10, 15 and 20 ml

Analysis of variance showed that the use of bioactivator in Pennisetum purpureum schumach had significantly affected (P

<0.05) content of dry matter of Pennisetum purpureum schumach. Figure 2 showed that the K2T1-4 treatment has the highest content

e of dry matter. K2T1-4 treatment has high content of dry matter because both the material used in bioactivator as liquid fertilizer and

the content of dry matter of Pennisetum purpureum schumach have high dry matter content. A study conducted by Safatri (2015)

indicates the same result, suggesting that There is an increase of dry matter in Pennisetum purpureum schumach that used liquid
organic fertilizers, obtained at treatment level of 400 gr natural bioactivator of noni skin.

C. Forage Production
The average forage production given a natural bioactivator of noni fruit waste in liquid fertilizer to Pennisetum purpureum schumach
production is presented in figure 3
Figure 3. Average number of Tillers, Fresh Weight and dry Weight of Pennisetum purpureum schumach
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The effect is not significantly different due to the availability of N, P and K elements required by the plant for growth in nearly

@ equal amounts (T1) 5 ml, (T2) 10 ml, (T3) 15 ml and (T4) 20 ml. Nutrient analysis contained in liquid fertilizer with natural

bioactivator of noni fruit waste is 1.84% N total; 2.29% P205 and 2.5% K20 respectively. Applying the liquid fertilizer 2 times in

seven days has not been able to increase Pennisetum purpureum schumach. While the availability of soil nutrients greatly affect the

growth of Pennisetum purpureum. Kavanova and Glozer (2004) stated that the optimal supply of nutrients especially nitrogen (N),

phosphorus (P), and potassium (K) in the soil for plants can increase crop production. The presence of N is enough to enlargement and

prolongation of plant cells that affect the growth of plants while the phosphor is an element of preparation of cell nuclei and is very
important in the process of cell division that will amlelerate plant growth.

- 2 3 4
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Fresh grass-weight production of Pennisetum purpureum schumach had not significantly affected on each treatment level. It is
known that the production is caused by the increase in plant height and number of seedlings in plant height and number of seedlings.
The production of this plant is strongly influenced by the absorption of nutrients. Although not significantly different, the 5 ml (T3)
treatment had the highest fresh weight production compared with T1, T2 and T4 treatments. This difference omlured because by the
treatment of liquid fertilizer contains a number of nutritional elements that can be utilized by Pennisetum purpureum schumach o
produce fresh weight. Onyeonagu and Asieghbu. (2012) stated that fertilization can increase the production of fresh weight of a plant
because fertilization means adding food substances to plants that are useful for the growth of itself.

The dry weight of the plant is a reflection of the quality of the plant. No water is contaned in dry weight and there are only
protein, fat and carbohydrates.. In Figure 1, there was no significant difference (P> 0.05) to dry matter content. Flores et al (2005)
stated that Pennisetum purpureum schumach will grow well if desired conditions are met such as soil fertility, water sources and
climate. However, it cannot be guaranteed that more doses given to the plant will further increase the growth of plant.

D. Nutrition Content
The data of natural bioactivator utilization of Noni fruit waste in liquid fertilizer to crude protein, crude fat, coarse fiber, extract
material without nitrogen, and ash Pennisetum purpureum schumach is presented in Figure 4
Figure 4. The average of ash, crude protein, crude fat, crude fiber and extract material without nitrogen

= Ash = Crude Protein Crude Fat = Crude Fiber = EWNM

Figure 4 shows no significant difference Which is caused by the availability of elements N, P and K required by plants for
growth in almost the same amount. One of the causes is the dose given in each treatment has not been able to produce optimal
nutritional value. Lestienne et al (2006). stated that the provision of fertilizers containing N elements will increase vegetative growth
of plants, which can also encourage metabolism of other elements such as P and K vice versa. Complete and balanced liquid fertilizers
can increase plant growth and production activities well. Elements N, P and K are closely related to plant growth, since N, P and K
serve to stimulate overall plant growth. The main role of nitrogen for plants is to stimulate overall plant growth, especially stems,
branches and leaves. It also plays an important role in the formation of forages that are useful in the process of photosynthesis,
forming proteins, fats, and various other organic compounds.

Rough protein content of Pennisetum purpureum schumach showed no difference (P> 0.05) from crude protein content. The
average of grain protein content of Pennisetum purpureum schumach at each treatment ranged from 9.88% to 10.64% the lowest
average is obtained in Taiwan grass treatment (T4) while the highest one is obtained in Taiwan treatment grass (T1) The difference
omlured because the availability of nutrients given is still lacking so that the needs of the plants are not met properly. Amlording to
Minson (1990), the content and composition of crude protein in forage is influenced by the availability of nitrogen in the soil, the
result can inhibit the process of synthesis in plants. The content of N organic liquid fertilizer cannot be completely converted into
amino acids to be assimilated into ammonium. The role of N for plants is very large because N is one of the elements of crude protein
formation. Tisdale et al (1990) stated that the better the vegetative growth of a plant, the higher the production and nutrient content of
the plant. The low nutrient element in the soil will cause less optimal plant growth.
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IV. CONCLUSION
Adding biactivator of noni fruit in liquid fertilizer can improve nutrient content more than oter fruits until N = 1,84% P205 =
2,29%, K20 =2,5% and pH = 5,04.
Giving liquid fertilizer in the range of 5 ml to 20 ml has not been able to give effect the production and nutritional content of
Pennisetum purpureum schumach.

ACKNOWLEDGMENT

The authors express their gratitude to the Directorate of Research and Community Service, Ministry of Research, Technology
and Higher Education of the Republic of Indonesia through research scheme of Inter-University Cooperation Research Grant. Our
thanks go to the Rector and Chairman of LP2M Muhammadiyah Pare-Pare University

REFERENCES

Flores. J.A., J.E. Moore, and L.E. Sollesberg. 2005. Determinants of forage quality in Pensacola bahiagrass and Mott elephant grass.
Journal of Animal Science, Dep Of Animal Science, Univ Of Florida, (71) : 1606-1614.

Hasan, S., and A. Natsir. 2012. Changes in Chemical and Physical Conditions of marginal soil Planted With Three Strata Forage
System. Makassar: Research Institute of Hasanuddin University Research Bulletin Unhas Vol. X1 1996.

Hasan, S. 2015. Forage of Tropical Feed. , Bogor: Publisher IPB Press. Kampus IPB Taman Kencana Bogor.

Hasan, S., A.Natsir., A. Ako., A. Purnama & Y. Ishii. 2016. Evaluation of Tropical Grasses on Mine Revegetation for Herbage Supply
to Bali Cattle in Sorowako, South Sulawesi, Indonesia. OnLine Journal of Biological Sciences 2016. 16 (2): 102.106. DOI: 10.3844 /
0jbsci.2016.102.106.

Kavanova, M. & V. Glozer. 2004. The Use of Internal Nitrogen Stores in the Rhizomatous Grass Calamagrostis Epigejos During
Regrowth After Defoliation. Annuals of Botany, 95 (3):457-463.

Lestienne, F., B.Thornton & F. Gastal. 2006. Impect of defoliation intensity and frequency on N uptake and mobilization in Lolium
parenre. Journal of Experimental Botany. 57(4):997-1006.

Minson, D.J 1990.The Chemical Composition and. Nutritive Value Of Tropical Grasses, In: P.J. Skerman And F. Riveros. Tropical
Grassess. FAO Plant Production and Protection. Series No. 23. FAO, Rome.

Noor, A. R., and Elma, M. 2016. Making Organic Fertilizer Liquid From Household Organic Waste With Addition of EM4
Bioactivators (Effective Microorganisms). Journal of Conversion, Volume 5 No.2.

Onyeonagu, C. C & J.E. Asieghbu. 2012. Effects of Cutting Frequency and Nitrogen Fertilizer Application on Yield, Proportion of
Crop Fractions and Leaf to Stem Ratio in Guinea Grass (Panicum maximum). Departmen of Crop Science. African Journal of
Agricultural Research. 7 (21), pp 3217-3225.

Potterat, O and Hamburger M. 2007. Morinda citrifolia (Noni) fruit--phytochemistry, pharmacology, safety. Planta Med.
Mar;73(3):191-9

Waites, M.J., Morgan, N.L., Rockey, J.S., and Gary Higton (2001). “Industrial Microbiology”, An Introduction. USA: Blackwell
science.

Singh, C.P., A. Amberger. 1997. Organic acids and phosphorus solubilization in straw composted with rock phosphate. Journal
Bioresource Technology. 63:13-16.

Seseray. D. Y, Santoso. B, dam Leitoo. M.N.2013. Production of Elephant Grass (Pennisetum purpureum schumach) Given Fertilizer
N, P and with Dosages 0, 50 and 100% in 45 Days Devolation. Journal of Animal Science. 11 (1): 49-55.

Tisdale, S., Nelson, W.L., Beaton, J.D. 1990. Soil fertility and fertilizer. Ed ke-4. New York: McMillan Publ.

Z'l—.l t nltl_n Page 8 of 9 - Integrity Submission Submission ID trn:oid:::3618:97599226
httpb%x.dm.orq/10.29322/IJSRP.8.10.2018.08291 WWW.ijsrp.org



http://dx.doi.org/10.29322/IJSRP.8.10.2018.p8291
http://ijsrp.org/

g’}mnﬂm}nal of-eientificlandResednoisPoblications, Volume 8, Issue 10, October 2018 Submission ID trn:oid:::3618:07 7826
SN 2250-3153

AUTHORS

First Author — Juliawati, Lecturer Muhammadiyah University of Pare-Pare.

Second Author — Rahmawati Semaun, Lecturer Muhammadiyah University of Pare-Pare.

Third Author — Budiman Nohong, Associated Professor of Animal Husbandry Department of Hasanuddin University, Email:
budiman_ek58@yahoo.com

Fourth Author — Sema, Lecturer Assistant of Animal Husbandry Department of Hasanuddin University, Email:
semaunhas@yahoo.com

Fifth Author — Purnama Isti Khaerani, Lecturer Assistant of Animal Husbandry Department of Hasanuddin University, Email:
puputkhaerani@gmail.com

Sixth Author — Syamsuddin Hasan, Professor of Animal Husbandry Department of Hasanuddin University, Email:
syam_hasan@yahoo.com

Correspondence Author — Sema, Email: semaunhas@yahoo.com, +6282 396 2728 73

z'l—.l t nltl_n Page 9 of 9 - Integrity Submission Submission ID trn:oid:::3618:97599226
httpW(;Ix.dm.orq/10.29322/IJSRP.8.10.2018.08291 WWW.i.[SI'[z.OI'g



http://dx.doi.org/10.29322/IJSRP.8.10.2018.p8291
http://ijsrp.org/
mailto:budiman_ek58@yahoo.com
mailto:semaunhas@yahoo.com
mailto:puputkhaerani@gmail.com
mailto:syam_hasan@yahoo.com
mailto:semaunhas@yahoo.com

	The Effect of Natural Bioactivators on Growth and Nutrient Content of Taiwan Grass (Pennisetum purpureum schumach) in Marginal Soil
	Rahmawati Semaun*, Juliawati*, Budiman Nohong**, Sema**, Purnama Isti Khaerani**, Syamsuddin Hasan**,

	I. Introduction
	II. RESEARCH METHODS
	A. Material Research
	B. Sample Preparation and Collection
	C. Site Description
	D. Statistical Analysis
	E. Research Parameters

	III. results and discussion
	A. Nutrients of Natural Bioactivator
	B. Dry Matter Ingredients
	C. Forage Production
	D. Nutrition Content

	IV. CONCLUSION
	Acknowledgment
	References
	Authors

