URBAN DEVELOPMENT
AND INFRASTRUCTURE

Wavan Suparta, PhD
Editor




Table of Contents

Table of Contents
Preface

Chapter 1. Ecological Behavior Model: Explained by Rational and Moral
Perspective

(Hetti Rahmawati, Siti Sendari and Yuni Rahmawati, Universitas Negeri
Malang, Malang, Indonesia)

Chapter 2. Mapping Digital Political Communication for Millennials in
Indonesia

(Naurissa Biasini, Emma Rachmawati and Yosaphat Danis Murtiharso,
Communication Science Department, Universitas Pembangunan Jaya,
Tangerang Selatan, Banten, Indonesia)

Chapter 3. Case Study of Urban Baby Boomer in Hoax Messages Distribution
through WhatsApp Application in Indonesia

(Suci Marini Novianty and Emma Rachmawati, Department of Communication
Studies, Universitas Pembangunan Jaya, South Tangerang, Banten,
Indonesia)

Chapter 4. Phubbing in Urban Families (A Case Study on the Families in
South Tangerang)

(Sri Wijayanti and Nathaniel Antonio Parulin, Departemen of Communication
Studies, Universitas Pembangunan Jaya, Tangerang Selatan, Indonesia)

Chapter 5. Communication for Risk Reduction in Natural Disaster (Case
Study: National Disaster Management Agency — Indonesia)

(Reni Dyanasari, Fasya Syifa Mutma and Melisa Arisanty, Communication
Department, Universitas Pembangunan Jaya, Tangerang Selatan, Indonesia,
and others)

Chapter 6. Development of Social Media-Based Online Shop (Instagram and
Facebook) in Economic Learning

(Iskandar and Agie Hanggara, Department of Economic Education, University
of Kuningan, Indonesia)



Chapter 7. ICT Integration in English Language Teaching in a University:
Academic Perspectives

(Endang Darsih, Department of English Education, University of Kuningan,
Kuningan, Indonesia)

Chapter 8. The Sustainable Community Development in Learning Activities for
Children at Suburban Area

(Fitriyah Nurhidayah, Johannes Hamonangan Siregar and Chaerul Anwar,
Department of Accounting, Jaya Launch Pad, and others)

Chapter 9. Introducing Science, Technology, Engineering, Arts, and Math
through Creative Exercise to Stimulate a Child’s Creativity and Motoric Sense
in an Urban Environment

(Ismail Alif Siregar, Faculty of Technology and Design, Universitas
Pembangunan Jaya, Tangerang Selatan, Indonesia)

Chapter 10. The Influence of Income and Financial Literacy on Financial
Satisfaction through Financial Behavior as a Mediating Variable

(Khairina Natsir, Made Setini and Agus Zainul Arifin, Economic and Business
Faculty, Tarumanagara University, Jakarta, Indonesia, and others)

Chapter 11. Marketing and Promoting the Concept of Malaysian Heritage
Garden

(Ahmad Zamil Zakaria, Melasutra Md Dali and Hazreena Hussein, Universiti
Teknologi MARA Perak Branch, Seri Iskandar Campus, Seri Iskandar, Perak,
Malaysia, and others)

Chapter 12. Propensity for Sustainable Entrepreneurship of MSEs Owner in
Yogyakarta, Indonesia

(Kartika Nuringsih and M. N. Nuryasman, Faculty of Economic and Business,
Tarumanagara University, Jakarta, Indonesia)

Chapter 13. Strategic Facilities Management Approach in Australian Public
Healthcare Organisation

(Yuhainis Abdul Talib, Nor Aini Salleh and Kharizam Ismail, Faculty of
Architecture, Planning and Surveying , Universiti Teknologi, MARA Perak
Branch Seri Iskandar Campus, Seri Iskandar, Perak, Malaysia)

Chapter 14. The Impact of Corporate Social Responsibility Implementation on
the Value of Construction Firms in Indonesia



(Muhammad Tony Nawawi and Agus Zainul Arifin, Faculty of Economics and
Business, Tarumanagara University, Jakarta, Indonesia)

Chapter 15. Value of Innovation: Creative Business Strategy of Nyatu Rubber
Tree in Central Kalimantan

(Vivy Kristinae, Made Wardana, |. Gusti Ayu Kt Giantari and Agoes Ganesha
Rahyuda, Faculty of Economics and Business, University of Udayana,
Denpasar, Bali, Indonesia)

Chapter 16. Promotion and Brand Trust in Affecting Repurchase Intention on
E-Commerce Go-Jek Application

(I. Wayan Gede Antok Setiawan Jodi, Bagus Nyoman Kusuma Putra and .
Made Surya Prayoga

Faculty of Economy and Business, Mahasaraswati Denpasar University,
Indonesia)

Chapter 17. Service Quality: Sales Strategy towards Increasing Customer
Satisfaction in Indonesian Modern Markets

(Hastuti Naibaho and Yohanes Totok Suyoto, Management Department,
Universitas Pembangunan Jaya, Tangerang Selatan, Indonesia)

Chapter 18. Factors Affecting Indonesian Sharia Bank Based on Its
Performances

(Yanuar Yanuar and Eliza Christabella Phuanerys, Management,
Tarumanagara University, Jakarta, Indonesia, and others)

Chapter 19. The Influence of Financial Decision and Corporate Social
Responsibility on Value of the Firm: Evidence from Manufacturing Companies
in Indonesia

(I. Gede Adiputra, Nyoman Suprastha and Kevin Andreas, Faculty of
Economics and Business of Tarumanagara University, Jakarta, Indonesia)

Chapter 20. The Effect of Environmental Accounting and Fundamental
Factors on Company Value

(Irma P. Sofia and W. Sila Ninin Department of Accounting, Universitas
Pembangunan Jaya, South Tangerang, Indonesia)

Chapter 21. Atrium Design as Noise Control in Buildings

(Santi Widiastuti and Jennie Kusumaningrum, Departement of Graphis
Design, Sekolah Tinggi Elektronika dan Komputer, STEKOM Campus,
Semarang, Indonesia, and others)



Chapter 22. 10T (Internet of Things) for Participatory Planning and Sustainable
Urban Planning

(S. Hariyani, E. B. Kurniawan, F. Usman and F. Shoimah, Faculty of
Engineering, Regional and Urban Planning Department, Brawijaya University,
Malang, Indonesia)

Chapter 23. Amphibious Architecture: An Alternative Floodproof Design for
Urban Flood Mitigation in Palembang, Indonesia

(Harrini Mutiara Hapsari Wahyu, Rizka Drastiani and Sri Lilianti Komariah,
Architecture, Faculty of Civil Engineering, University of Sriwijaya, Palembang,
Indonesia)

Chapter 24. The Effect of Stem Cutting Type and Plastic-Covered on
Bougainvillea Growth in Green Open Space

(Heti Herastuti and E. K. Siwi Hardiastuti, Agriculture Faculty, UPN “Veteran”
Yogyakarta, Daerah Istimewa, Yogyakarta, Indonesia)

Chapter 25. Propagation of Arrowroot Plants In Vitro for the Agroforestry
Environment Development

(Endah Wahyurini and Susilowati, Agriculture Faculty, UPN “Veteran”
Yogyakarta, Indonesia)

Chapter 26. Potential of Kirinyuh (Chromolaena odorata) and Cow Manure to
Increase the Nitrogen Uptake of Tomatoes (Lycopersicum esculentum L.) on
Sandy Beach Soill

(Lelanti Peniwiratri and Dyah Arbiwati, Department of Soil Science, Faculty of
Agriculture, UPN “Veteran” Yogyakarta, Indonesia)

Chapter 27. Optimum NPK Uptake of Paddy Soil by Applying Legume
Residue and Combining Organic-Inorganic Fertilizer

(Oktavia S. Padmini, Agriculture Faculty, UPN “Veteran”, Yogyakarta,
Indonesia)

Chapter 28. The Role of Guano Phosphate in Improving the Quality of
Compost from Household and Mushroom Media Waste in Supporting the Zero
Waste Concept

(Tuti Setyaningrum and Dyah Arbiwati, Faculty of Agriculture, UPN “Veteran”
Yogyakarta, Yogyakarta, Indonesia)

Chapter 29. Increasing the Performance of Bougainvillea with Top Grafting for
the Green Line in Urban Environment



(Tutut Wirawati, Heti Herastuti and M. Husain Kasim, Agriculture Faculty, UPN
“Veteran” Yogyakarta, Daerah Istimewa Yogyakarta, Indonesia)

Chapter 30. The Efforts to Improve the Quality of Growing Bulbil lles-lles
(Amorphophallus muelleri Blume) with Oligo Chitosan Immersion
(Sumarwoto and Sugeng Priyanto, Agriculture Faculty, UPN “Veteran”
Yogyakarta, Indonesia)

Chapter 31. Land Suitability Evaluation for Cassava Development in
Integrated Farming System in Monggol

(Purbudi Wahyuni, Dyah Sugandini, Didi Saidi, K. Sari Bahagiarti and Olga
Sisca Novaryan Scandiskti, Economics and Business Faculty, Agriculture
Faculty, UPN “Veteran” Yogyakarta, Indonesia, and others)

Chapter 32. The Screening of Growth, Yield Component, and Resistance of
Various Sweet Corn Lines against Downy Mildew on S-3 Generation
(Bambang Supriyanta, O. S. Padmini, M. Kundarto and Ar Wicaksono,
Agrotechnology Study Program, Faculty of Agriculture, UPN “Veteran”
Yogyakarta, Indonesia)

Chapter 33. Bamboo Construction Strengthening Techniques with Metal
Materials in the Furniture Industry

(Teddy Mohamad Darajat, Faculty of Technology and Design, Tangerang,
Indonesia, and others)

Chapter 34. Sefaira and Autodesk FormlIt360: A Comparison of Energy-
efficient Building Simulation

(Beta Paramita and Sarah Luziani, Architecture Study Program, Universitas
Pendidikan Indonesia, Bandung, Indonesia)

Chapter 35. Fuzzy Time Series to Predict the Volume of Yield of Arrowroot
(Rifki Indra Perwira, Danang Yudhiantoro and Endah Wahyurini, Informatics
Engineering, UPN “Veteran” Yogyakarta, Yogyakarta, Indonesia, and others)

Chapter 36. Computational Fluid Simulation of Self Bed Feedstock in Rice
Husk Bubbling Fluidized Bed Gasification

(Mummayyis Pramono, Hafif Dafigurrohman, Kania Amelia Safitri, lwan
Setyawan and Adi Surjosatyo, Department of Mechanical Engineering,
Gunadarma University, Depok, Indonesia, and others)



Chapter 37. Images Matching Using the SURF Method on the Face of Buddha
Statue

(Linda Marlinda, Supriadi Rustad, Ruri Sukobasuki, Fikri Budiman and
Muhamad Fatchan, Computer Science, University Dian Nuswantoro,
Semarang, Central Java, Indonesia, and others)

Chapter 38. Analysis of Performance Proximity Sensor SRF-05 and
Maxsonar-EZ2 Implemented Using Arduino

(Erwan Eko Prasetiyo and Farid Ma’ruf, College of Aerospace Technology,
Yogyakarta, Indonesia, and others)

Chapter 39. Smartgrid Technology and Development in Thailand
(Jirawadee Polprasert, Sarawut Wattanawongpitak, Suchart Yammen and
Thitipong Samakpong, Department of Electrical and Computer Engineering,
Faculty of Engineering, Naresuan University, Phitsanulok, Thailand, and
others)

Chapter 40. Product and Visual Development of Portable Dynamic Message
Sign

(Desi Dwi Kristanto, Resdiansyah and Prio Handoko, Department of Visual
Communication Design, Universitas Pembangunan Jaya, Tangerang Selatan,
Indonesia, and others)

Chapter 41. Magnesium-Based Solid Storage for Fuel Cell Vehicle Application
(Zulkarnain Jalil, Adi Rahwanto and Erfan Handoko, Department of Physics,
Syiah Kuala University, Banda Aceh, Indonesia, and others)

Chapter 42. The Important Factors for Sustainable Padang — Pariaman Train
Operation

(Purnawan and Widia Safira, Department of Civil Engineering, University of
Andalas, Padang, Indonesia)

Chapter 43. The Relation Pedestrian Age and Gender to Walkability in
Commercial Area of Pangkalpinang City

(Revy Safitri and Ririn Amelia, Civil Engineering Department, Universitas
Bangka Belitung, Balunijuk, Indonesia, and others)

Chapter 44. Synthesis CdS/Pt-TiO2 with Enhanced Its Performance for
Photocatalytic Degradation of Palm Wastewater Treatment
(Ratnawati, Singgih Hartanto, Yuli Amalia Husnil and Christin Rina Ratri,



Department of Chemical Engineering, Institut Teknologi Indonesia, Tangerang
Selatan, Indonesia, and others)

Chapter 45. The Efficiency of Produced Water Treatment Using Combination
of Coagulation Process and Membrane Bioreactor

(Ayu Utami, Wibiana W. Nandari, Ekha Yogafanny, E. A. Kristiati, Tedy A.
Cahyadi and Nur Ali Amri, Environmental Engineering Department,
Universitas Pembangunan Nasional Veteran Yogyakarta, Sleman, D. I.
Yogyakarta, Indonesia)

Chapter 46. The Application Practice of Solar Energy Generation in
Indonesia’s Textile Industry

(Herawati Rubiana, Mochammad Chaeron, and Apriani Soepardi, Senior
Merchandiser at PT Busana Remaja Agracipta, Yogyakarta, Indonesia)

Chapter 47. Towards Sustainable Food Landscape: Generating and
Protecting Spatial Context

(Hedista Rani Pranata, Dalhar Susanto and Toga H. Panjaitan, Department of
Architecture, Universitas Indonesia, Depok, Jawa Barat, Indonesia)

Chapter 48. Perception and Adaptation of Farmers on Climate Change (A
Case Study at Clove Farmer in Samigaluh Kulonprogo, Yogyakarta)

(Antik Suprihanti, Dwi Aulia Puspitaningrum, Eko Amiadji Julianto and Herwin
Lukito, Agribusiness, UPN Veteran Yogyakarta, Indonesia, and others)

Index



Chapter26

POTENTIAL OF KIRINYUH (CHROMOLAENA ODORATA)
AND COW MANURE TO INCREASE THE NITROGEN
UPTAKE OF TOMATOES (LYCOPERSICUM
ESCULENTUM L.) ON SANDY BEACH SOIL

Lelanti Peniwiratri” and Dyah Arbiwati
Department of Soil Science, Faculty of Agriculture,
UPN “Veteran” Yogyakarta Indonesia

ABSTRACT

This research was conducted to determine the Nitrogen uptake of tomatoes (Lycopersicum
esculentum L) on the sandy beach soil which was of kirinyuh (Chromolaena odorata) and
cow manure application. The research method used was a complete randomized design
consisting of two factors. The first factor is the giving of organic material consisting of 4
levels, i.e., without kirinyuh + cow manure (B0),30 tons/ha kirinyuh (B1), 30 tons/ha cow
manure (B2) and 30 tons/ha mixture of cow manure and Kirinyuh. The second factor is the
application time of organic material consisting of 3 levels, i.e., at the time planting (T1),
20 days before planting (T2) and at 40 days before planting (T3). Each treatment was
replicated three times. The results showed that cow manure and kirinyuh were able to
increase the available Nitrogen of sandy beach soil and Nitrogen uptake of tomato. Then
30 tons/ha mixture of cow manure and kirinyuh applicated at 20 days before planting
affects the hightest of Nitrogen uptake of tomatoes.

Keywords:kirinyuh, cow manure, nitrogen uptake, tomato
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INTRODUCTION

Nitrogen as one of the macro nutrients is needed by plants for growth. Nitrogen derived
from fertilizers and free air can be absorbed by plants in the form of NH4* and NO3™ [1], The
element is much needed by tomatoes in the vegetative phase to form proteins, chlorophyll, and
other organic compounds [2]. Tomatoes are very responsive in the provision of N nutrients,
therefore in the tropics these nutrients often show a real effect. When the N supply is sufficient,
plant leaves grow large and expand the surface available for photosynthesis, accelerating the
conversion of carbohydrates into proteins which are subsequently converted into protoplasms,
functioning as vital substances of various enzymes that guide the entire process of plant
metabolism [3].

Tomatoes (Lycopersicum esculentum L) are a horticultural commodity that is multipurpose
and has the potential to be developed in Indonesia. Tomato production in Yogyakarta in 2015
reached 12.5 tons [4] and each year is increasing to keep pace with the increasingly high needs
of the community. This plant can grow well in the highlands (more than 700 m above sea level),
medium plains (200 m - 700 m above sea level), and lowlands (less than 200 m above sea level)
[5]. Growing media that are suitable for tomatoes are clay or dusty clay textures, acrumbly
structure containing a lot of organic matters and easily binding water, so that not many nutrients
are leached. Tomatoes are horticultural plants that can grow in the lowlands and highlands and
have the potential to be developed. Tomatoes require loose soil, acidity levels of 5-6, soil
contains little sand, and contains a lot of humus, regular, and sufficient irrigation, and the
addition of Nitrogen to support vegetative growth [6]. For optimum growth, tomatoes require
N 200-230 kg/ha[7].

The sandy beach soil is one of the types of land that has the potential as a medium for
growing tomatoes because of its wide spread in Indonesia and has not been widely used, but in
its use, the sandy beach soil has obstacles in both physical and chemical properties. Sandy
beach soil has soil properties such as sandy texture, single grain structure to crumbs, loose
consistency when dried, a low moisture holding capacity, high water escape ability,and pH
ranges from 6-7[8]. This soil also has low organic matter content, low cation exchange capacity.
Total nutrient content is actually high but the available nutrient content is low, especially
Nitrogen [9],[10].

The low availability of Nitrogen in sandy beach soil can a use stunted tomato growth.
Tomatoes need large amounts of Nitrogen for optimal growth. In one season, tomatoes need
Nitrogen given in the form of urea of 175 kg/ha [11]. If specifically calculated (45% N in urea),
the Nitrogen given to tomatoes is 78.75 kg N/ha. If these needs are met by an artificial N
fertilizer,it will require a large cost and, in the long run, will have a negative impact on the
environment.

To overcome these obstacles, manipulation needs to be done, so that the sandy beach soil
can be used as a medium for growing tomatoes. Manipulation that can be done is the addition
of organic fertilizers in the form of cow manure and kirinyuh together,and set the aplication
time of organic matter. The addition of organic fertilizers is expected to provide benefits for
improving the quality of soil structure. With improved soil structure and good pore balance and
spread, soil aggregates can provide a dense balance and pore space that is more beneficial for
tomato growth.
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Cow manure is a fertilizer that comes from cattle cages, in the form of solid manure mixed
with food scraps and urine. All waste products from cows in fresh or composted form in a solid
or liquid form have natural properties and do not damage the soil, and provide macro elements
(nitrogen, phosphorus, potassium, calcium, and sulfur) and the micro elements (iron, zinc,
boron, cobalt, and molybdenium). Cow manure is useful for improving physical, chemical, and
iological soil properties, increasing water retention capacity, soil microbiological activity,
cation exchange capacity value and adding nutrients [12].

Kirinyuh (Chromolaena odorata) is a potential weed to be used as a source of organic
fertilizers because of high biomass production. The production of Chromolaena odorata
biomass is 18.7 tons/ha in the fresh form and 3.7 kg/ha in the dried form, consisting of content
of 103.4 kg/ha of N, 15.4 kg/ha of P, 80.9 kg/ha of K, and 63.9 kg/ha of Ca. Kirinyuh can be
used as a source of green fertilizers, increase the content of N elements in the soil, and also
reduce the use of synthetic fertilizers [13]. The result of the study by Nurhajati [14], it was
found that Kirinyuh that grew alongside the road obtained fresh materials of 3 kg/ha. At the
age of 6 months, Chromolaena odorata produces biomass of 11.2 tons/ha, and after 3 years of
age is able to produce biomass of 277.7 tons/ha. Weed biomass has a high nutrient content
(2.65% N, 0.53% P and 1.9% K) [15]. If pruned, then 3 (three) months, it will grow back and
even can produce 4 tons/ha or the equivalent of 1.2 tons/ha of dry material containing artificial
fertilizers (73 kg Urea, 97 kg SP-36 and 84 kg KCI) [16].

The release of Nitrogen from organic matter depends on the physical and chemical
properties of the organic matter at the time of aplication and the community of the remodeled
organisms. The content of N, lignin and polyphenols is the main factor that determines whether
or not organic matter decomposes easily and releases N. The right application time of organic
matter can help the availability of necessary N nutrients and will increase the Nitrogen uptake
by plants [17].

This study aims to determine the potential of Kirinyuh weed and cow manure based on the
right time of application to increase Nitrogen uptake of tomatoes on sandy beach soil.

METHODS

This research was conducted in Srigading Village, Sanden District, Bantul Regency, D.
I.Yogyakarta. The analysis was carried out at the Laboratory of Plant Nutrition and Fertilizer
Technology, Faculty of Agriculture, UPN “Veteran” Yogyakarta.

This research is a pot experiment, with a completely randomized two-factor design method.
The first factor is giving of organic matter consisting of 4 levels, i.e., without kirinyuh and cow
manure (B0), 30 tons/ha of kirinyuh or equivalent to 474 grams/pot (B1), 30 tons/ha of cow
manure or equivalent to 474 grams/pot ( B2) and30 tons/ha mixture of cow manure and kirinyuh
or equivalent to 237 grams/pot. The second factor is the application time of organic matter
consisting of 3 levels, i.e., at the time of planting (T1), 20 days before planting (T2), and 40
days before planting (T3). Each treatment was replicated 3 (three) times. Therefore, the number
of trials is 36 pots
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Table 1. Physical and Chemical Properties of Sandy Beach Soil

Soil Properties Values | Rate [18]
C - Organic (%) 0,14 | Very low
N — Total (%) 0,206 | Very low
N — available (%) 0,013 | Very low
P — available (ppm) 9,73 | Low
K — available (me %) 0,237 | Very low
pH H.0 6,75 Neutral
CEC (me%) 59 Low
Fraction :
Sand (%) 90,96 | High
Silt (%) 5,84 Low
Clay (%) 3,2 Low
Texture class Sand
Bulk density (g/cm®) 1,63
Particle density (g/cm®) | 2,73

Table 2.Chemical Compositions of Kirinyuh and Cow Manure

. Composision
Organic Matters C-organic (%) | N Content (%) CIN
Kirinyuh 31,00 2,56 12,10
Cow Manure 17,74 1,42 12,49

The sandy beach soil taken from the field was air dried and sieved through a 2 mm. This
soil is put in a plastic pot, in which each pot is equivalent to 8 kg of absolute dried soil. The
treatment is given by giving cow manure and kirinyuh based on the treatments, namely without
giving cow manure and kirinyuh (control), giving 474 grams/pot or equal to 30 tons/ha, giving
cow manure 474 grams/pot or equal to 30 tons/ha, and a mixture of cow and kirinyuh manure
of 237 grams/pot (50%: 50% ratio). Application of cow and kirinyuh manure is given based on
the treatment, namely at the time of planting, 20 days before planting, and 40 days before
planting. After being mixed evenly between the soils, manure and kirinyuh are then given water
until a field capacity condition is reached. Soil moisture is maintained in the condition of field
capacity, namely by weighing the water. The amount of water is determined by weighing the
experiment pots every day. The difference between the weight and contents at the time of
weighing with the original weight constitutes the weight of water that must be added.

As a bioessay to determine the response of cultivated plants to soil conditions due to
treatment, planting tomato seedlings is carried out on the soils in the treated pots. Planting is
carried out on soil samples with an equivalent weight of 8.3 kg of soil in the field condition.
Before planting, the tomato seedlings are made nurseries after the age of 20 days by taking
several plants that grow well and are relatively uniform. Planting tomatoes is planted with 3
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plants per pot. At the age of 7 days after planting thinning is done by leaving one of the best
plants per pot. Plants maintained reach a maximum vegetative phase. After the maximum
vegetative phase is reached, soil sampling is carried out to test the Nitrogen availability of sandy
beach soil, plant tissue sampling for plant growth observation, nutrient test for plant tissue
nitrogen, and plant tissue absorption, which is calculated using the following formula:

N — uptake (g/pot) = N tissue content (%) x Plant dry weight (g) Q)

To find out the effect of treatment on the parameters of the experiment,Analysis of
Variance with significant of 5% was used, while to find out the comparison between treatments,
Duncan’s Multiple Range Test (DMRT) with significant of 5% was used [19].

RESULTS AND DISCUSSION

The results of the soil analysis at the study site (Table 1) showed that the beach sandy soil
used in the study was dominated by 90.96% sand fraction (sand texture). With this texture, the
surface area is small and has more macro pores, so the ability of the soil to bind water is
relatively low. This soil has a macro pore space that is very easy for water and air movement,
so the soil porosity is high. This soil also has good aeration because it has a bulk densityof 1.63
g/cm3 and a particle density of 2.73 g/cm3. Chemical fertility constraints include : very low
organic C (0.14%), low CEC (5.9 me%) as well as other nutrients, namely total Nitrogen and
very low N-available respectively 0.206 % and 0.013%, therefore, it is necessary to make
efforts to improve the fertility of this sandy beach soil. From Table 2, it can be seen that the
Kirinyuh contains very high nitrogen of 2.56%, very high C-Organic content of 31% and low
C/N of 12.10. Cow manure also contains very high Nitrogen of 1.42%, high organic C content
of 17.74% and low C/N of 12.49. From these data, both kirinyuh and cow manure have the
potentials to improve the soil fertility of sandy beach soil.

Nutrient uptake is an indicator of soil response to fertilization. The response of nitrogen
uptake of tomatoes to the aplication of cow manure and kirinyuh at various times of aplication
can be seen from the parameters of N-available soil, plant growth and N-uptake observed at the
maximum vegetative age (Table 3). From Table 3, the results of the analysis of variance of 5%
significance level, it can be seen that the treatment of organic matter at various times of
aplication significantly affects the N-available of sandy beach soil, plant dry weight, tissue N
content and N-uptake of tomatoes. This condition indicates that the addition of cow manure
and kirinyuh with the time of aplication is able to significantly increase these parameters. This
is due to nutrient N produced by cow manure and kirinyuh by setting the time of aplication,
which is able to meet nutrient requirements in the maximum vegetative phase of tomatoes.

From Table 3, it can be seen that the mixture of cow and kirinyuh (B3) manure treatments
showed the highest N-Available result of 0.07% and was significantly different from the BO,
B1, B2 treatments. The treatment of a mixture of cow manure and kirinyuh (B3) is the best
treatment for increasing N-available sandy beach soil, where kirinyuh is able to play a role in
improving the quality of cow manure as a source of organic matter, whereas cow manure acts
as a decomposer to accelerate the process of over hauling organic matter by microorganisms,
the rate of decomposition increases so that the process of organic N mineralization into
NHs*and NOz goes well, then the need for tomatoes for N-available can be fulfilled. Mean



6 Lelanti Peniwiratri and Dyah Arbiwati

while, without the use of cow manure and kirinyuh (BO), it actually reduces the N-
availablesandy beach soils. This is due to the absence of cow manure which acts as a
decomposer. Decomposer microorganisms found in cow manure are able to add
microorganisms found in the soil. As a result of the absence of cow manure, the number of
organic matter remover microorganisms is only small, the process of overhauling organic
material becomes slow, and the number of the available N produced is little. The application of
cow and kirinyuh manure at 20 days before planting (T2) is able to increase the highest
available N and is significantly different from the simultaneous planting time (T1) because T2
is the best time for manure and Kkirinyuh to release the maximum N nutrients contained in cow
manure and kirinyuh, while giving organic matter at 40 days before planting (T3) actually gives
results that are not significantly different.

The increase in available N in the soil appears to respond to plant growth as indicated by
the increase in plant dry weight (biomass) and plant tissue N-uptake (Table 3), which is in this
case tomatoes uptake N from the soil in the available form (NOs and NH4*) because of the
addition of N from kirinyuh and cow manure (Table 2).This increase in nutrient uptake is due
to an improved crop root system as evidenced by the increase in total dry weight of plants in
Table 3. Such increase is due to the increased N availability of sandy beach soil. This is because
photosynthates in plant tissues that are formed due to the application of a mixture of cow
manure and kirinyuh given are widely used for cell division. This is consistent with the results
of research [20] which states that an increase in total N-soil can increase the N availability of
soil, which increases plants N uptake because N is absorbed by plants in the form of the
available N (NOsz and NH.*) of soil. In fact, this is due to the addition of N from the cow
manure and kirinyuh

Table 3. Effects of cow and kirinyuh manure at various times of application to
N-available soil, plant dry weight, tissue N-content and N-uptake of tomatoes

Treatments N-Available | Dry weight | Tissue N Content | N-Uptake
(%) C)] (%) (9/plant)
Organic Matter
BO 0.04c 592c 0.34c 0.15c
B1 0.06 b 5.98 bc 1.05b 0.28b
B2 0.06 b 6.11 ab 1.09b 0.29b
B3 0.07 a 6.27 a 1.38a 051a
Application Time
T1 0.05¢q 5.94¢q 0.59 q 0.14q
T2 0.07p 6.15p 1.13p 0.44p
T3 0.06 p 6.12p 1.17p 0.34p
Interaction ) ) ) )

Description: Average followed by the same letter in the same row or column showsthere is non significant
on Duncan’s Multiple Range Test at the level of 5%.

BO: without kirinyuh and animal manure

B1: 30 tons/ha kirinyuh

B2: 30 tons/ha cow manure

B3: 30 tons/ha mixture of kirinyuh and cow manure

T1: at the time as planting

T2: 20 days before planting
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T3: 40 days before planting

From Table 3, the uptake of tomato plants to the maximum vegetative age shows that the
mixed treatment of cow manure and kirinyuh (B3) application at 20 days before planting (T2)
shows the highest N uptake of tomato plants and is significantly different from the treatment of
BO, B1, B2. This is because the mixture of manure and Kirinyuh is the best treatment that is
able to meet the availability of nitrogen nutrients in the soil that plants need to uptake and use
as food through the process of photosynthesis to produce photosynthates that are used for plant
growth, namely the dry weight of plants. The higher the photosynthate produced, the higher the
photosynthate transplanted so that the dry weight of the plants will increase (Table 3).
Meanwhile, without giving cow manure and Kirinyuh (B0) produces the lowest N uptake. This
is due to the absence of cow manure which acts as a decomposer. Decomposer microorganisms
contained in cow manure will resulting in the slowing process of the organic material
overhauling, little availabe N produced, and the least N uptake proven to be the smallest dry
weight of tomato plants (BO). The N is needed by plants in quite large. Nitrogen in plants
functions in the process of plant growth, affects the action of chlorophyll, and increases protein
levels in the body of the plants. Meanwhile, the need for nitrogen for tomato plants lasts
throughout life. Nitrogen uptake is not the same at each phase of tomato growth, so this plant
requires continuous availability of nitrogen at all stages of growth. Therefore, if there is no
addition of N in the soil (B0), plant growth will be inhibited.
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CONCLUSION

The application of cow manure and kirinyuh (Chromolaenaodorata) can increase the
available N of sandy beach soil, dry weight, N content and N-uptake of tomatoes. The 30
tons/ha mixture of cow manure and kirinyuh (Chromolaena odorata) that applicated at 20 days
before planting affects the highest N-uptake of tomatoes.
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INDEKS

C

Chemical fertility ......................... 5

COWMmANUIe .......oovvvvvviinniiiiiinnnnns 1,2,3,4,5,6,7

F

Field capacity ..........ccovevvvvninninnnnn. 4

K

Kirinyuh..........oooooii 1,2,3,4,56,7,8
Maximum vegetative ...................... 5

N

N-Uptake .........coooiiiiii 1,3,5,6,7



