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Abstract— Organic fertilizer is capable to decrease the use of synthetic fertilizer due to release of plant nutrients and improvement of
other soil properties. The objective of this experiment was to compare the growth and yield of green mustard as affected by cattle
manure and litter compost. The experiment was conducted employing Completely Randomized Design with 8 treatments. Treatments
included litter compost and cattle manure at rate of 25 Mg ha and 15, 20, 25 Mg ha with addition of 1.85 g nitrogen fertilizer per
plant, respectively. Each treatment was replicated 5 times. Soil used in this experiment was Ultisol collected at depth of 0-20 cm. Five
kg of soil was mixed with organic fertilizer according to each treatment and placed in 10 kg polybag. Green mustard was planted to
each polybag. Nitrogen fertilizer was applied a week after planting. The experiment revealed that application of litter compost and
cattle manure at rate 25 Mg h& with additional nitrogen fertilizer resulted in higher green mustard fresh weight per plant and
number of leaves. On the other hand, application of both organic fertilizers at rate of 25 Mg Hawithout addition nitrogen fertilizer

as other treatments did not provide significant differences on most variables observed. This indicated that application of organic
fertilizer is able to reduce synthetic nitrogen fertilizer for green mustard production.
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especially synthetic chemical pesticides and fertilizers in
I. INTRODUCTION agricultural process are essential for healthy environment.

Modern agriculture has put application of synthetic :))rlganl% prol()jucts als eco-_frler;dly natqralblsourc_es,l are
fertilizer as essential input to increase productivity of de |e}/e to eAanI_a te_rnatlvfe or sustainable agru_:ul ture
agricultural land. At the same time, excessive use of 9€velopment. Application of organic waste materials Is

pesticides also becomes necessary in agriculturalcommon practice to achieve higher agriculture production.

practices. Study by [1] revealed that more than 40% The impact of organic agriculture on natural resources

vegetable farmers in Rejang Lebong, Bengkulu, Indonesia'> fa\{orable }‘or i_ntefaction within the agro-ecosystem.
applied pesticides 6-15 times a week. Most of them WereThls interaction is vital for both agricultural production
ignorant of having protective equipment during pesticide and hature conservation. Thg current tfe”d IS to exp_Iore
application. As a result, clinical test confirmed that 22.5% the pQSSIbIhty c_)f supp_lemer_mng synthetl_c fe_rtlllzers .W'th
of them had deterioration in liver or kidney function. organic ones since this agriculture practice is eco-friendly
Farmer has also become addicted to apply in-organicand co_st-e_ffectlve [3]'_ . .
fertilizer higher than the recommendation from the Application of organic fertilizer has weakness of low nutrient

authority. However, excessive use of synthetic fertilizer cONtent, bulky, and slow release. Incorporating organic and

will hamper soil quality and fertility. Research conducted synthetic fertilizers to soil would provide multiple benefits for

by [2] showed that nitrogen fertilizer application for a long |mprov§men|t zf soil qhemicalc,j phVSiC"’!' Idan% biglogicgl
period of time significantly decreased soil pH, exchangeable ProPerties, leading to improved crop yield [3]. Organic

Ca, Mg, and K as well as Cation Exchange Capacity (CEC). fertilizers include but not Iimite_d to compost, farm yard.
Minimizing the accumulation of pollutants in agro- manure, slurry, worm castings, urine, peat, green manure, dried

ecosystems and avoiding the use of toxic chemicalsblOOd' bone meal, fish meal, and feather meal. Inorganic

361



fertilizers include but not limited to sodium nitrate, rock The experimental design was a completely randomized
phosphate, limestone, ammonium nitrate, potassium nitratedesign (CRD) with eight treatments. Each treatment was
NPK fertilizers, muriate of potash, and supper phosphates [4]replicated 5 times. The treatments were shown in Table I.
Both organic and inorganic fertilizers provide rerts for
effective plant growth and development. TABLE |.

Integrated use of synthetic and organic fertilizers leads 0 Rrare OF OrcANIC FERTILIZER AND NITROGENFERTILIZER AND ITS
development of sustainable crop production. This may COMBINATION

improve the efficiency of synthetic fertilizers and thus Treatment Raie

reduce their use. Integrated use of organic and synthetic C Citter Comoost 25 ton

fertilizers is able to improve crop productivity and sustain : b _
soil quality and fertility [5]. Study by [6] showed that LC15/N Litter Compost 15 ton ha 1.85g N pot
integrated use of organic wastes and synthetic fertilizers also | LC20/N Litter Compost 20 ton Ha 1.85g N pot
improve crop yield, soil pH, organic carbon and available N, | LC25/N Litter Compost 25 ton Ha 1.85 g N pot
P and K in sandy loam soil. Other research resulted that | CM Cattle Manure 25 ton Ha

application of compost along with synthetic fertilizers CM15/N Cattle Manure 25 ton fia 1.85 g N pot

produced highest yield and maximum return. This treatment | cM20/N Cattle Manure 25 ton fia 1.85 g N pot
may also alleviate certain nutrient problems [7]. CM25/N Cattle Manure 25 ton fia 1.85 g N pot

Reduction of synthetic fertilizer and use of organic
fertilizer are necessary to return soil quality for sustainability B. Cultivation and Fertilizer Application.

of agriculture productivity. Application of organic fertilizer  Green mustard seeds were first soaked in water for 24 hours
to soil is believed to improve its quality. Organic matter {4 5jiow the seeds to absorb the moisture required for sprouting.
from organic fertilizer increased soil organic C, total N, The seeds were removed from the water and wrapped in a
available P, available K, CEC, water holding capacity, and \yet paper. Mustard seeds were germinated in blue plastic
water infiltration rate, improved soil structure due t0 cage containing mixture of soil, cattle manure, and rice husk
formation of micro-aggregates as well as reduced bulk 5t ratio of 2:1:1 by volume, respectively. After 2 weeks
density [8-14]. Improvement of soil quality due 10 \yhen 2-3 leaves had emerged, germinate was transferred to
application _of liquid organic fertilizer was detected up to 25 e polybag. Two sprouts were planted per polybag and later
cm from soil surface as reported by [15]. Study by [16] alSO thinned to one stand. Polybag were arranged randomly with
showed that organic fertilizer was able to substitute nitrogeéngpacing of 20cmx20 cm.

from synthetic fertilizer. Green mustard is among vegetable During the experiment, soil was maintained moist and
crops commonly grown to supply community consumption \yatered when necessary. At the end of the experiment, soil
need. _ sample was collected from each polybag. The soil, then, was
_ Green mustard is a leafy vegetable commonly grown yirgried, sieved with 0.5 mm screen and analyzed for total
in the tropical region. It forms a high percentage of the daily ¢ nitrogen using micro Kyldahl method.

intake of leafy vegetables [2]. Nitrogen is believed to be the  organic fertilizer (Litter Compost and Cattle Manure) was
primary limiting factor of green mustard cultivated in Ultisol; applied one week before planting at the rate as shown in

therefore, the effect of different sourced nitrogen fertilizer tgpje |. Nitrogen fertilizer was applied one week after planting
on its yield is necessary to be investigated. Soil in Bengkulu- 4t the rate of 1.85 g per polybag.

Indonesia is dominated by Ultisol which mostly has low
nitrogen content, leading to application of N fertilizer to C. Data Collection and Statistical Analysis

increase its availability for plant growth. The importance of  Green mustard was harvested 5 weeks after planting.

this fertilizer has increased over the year. Organic fertilizer vyariables observed in this experiment included plant height,

as supplement is necessary to maintain or improve the soifresh weight, leaf area per plant, leaf greenness, root dry

fertility. weight, and soil total nitrogen. All variables were measured
The objective of this experiment was to compare the at harvesting.

growth and yield of green mustard as affected by cattle  statistical analysis was carried out using PROC GLM in

manure and litter compost combined with N fertilizer. Statistical Analysis System version 9.1.3 portable at P < 5%.
Treatment means were separated using Duncan’s Multiple
[l. MATERIALS AND METHODS Range Test (DMRT) at probability level of 5%.

A. Experimental Design and Treatment

The experiment was conducted in Semarang Village, , i , i
Bengkulu, Indonesia, using acid soil of Ultisol. Composite Analysis of variance using 95% confidence level shows
soil sample was collected from 5 locations around the that organic fertilizer with or without nitrogen fertilizer does
experimental site. Soil sample was air-dried and sievednot S|gn|f|car_1tly influence total soil nitrogen, plant height,
through 5 mm mesh screen. Five kg of soil was mixed root dry weight, leaf area and leaf greenness of_ green
thoroughly with organic fertilizer according to each treatment Mustard. Only are leaf number and plant fresh weight of
a week before planting and put into 10-kg polybag. Each 97€€n mL_Jstard affe_c_ted by organic fertilizer either with or
experimental unit was randomly placed in approximately 250 Without nitrogen fertilizer (Table 11).
m? area. The area was freed from shading to provide sufficient
light.

[1l. RESULTS ANDDISCUSSION
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TABLE II. content, plant height, root dry weight, leaf area, and leaf
ANOVA OF GROWTHAND Y IELD COMPONENTVARIABLES greenness (Table Il and 1V). This indicates that nitrogen

OF GREENMUSTARD . . . L.
fertilizer can be reduced by applying organic fertilizer.
Variables Calculated F Research on mustard showed that at least 25% of NPK
Plant height 1.83 ns fertilizer amount can be substituted by vermicompost.
Leaf number 3.56 * Combined application of different fertilizers has
Fresh weight 9.47 * enhanced LAI, CGR, NAR, PR, LAD and HI of mustard
Leaf area 0.74 ns crop plants [3]. It also reported that tAsaranthus yield
Root dry weight 1.43 ns in organo-mineral fertilizer (compost amended with mineral
Leaf greenness 1.85ns fertilizer) treatment was significantly higher than the yield

ns : non significant; * : significantly different obtained from NPK fertilizer or unamended compost [20].

L . - ) _ . Application of organic fertilizer with or without addition
Apphcgtlon of organic fertilizer Wlth_or without mtro_gen _of nitrogen significantly increases leaf number of green
fertilizer is capable to increase total nitrogen content in soil mustard, but it is not followed by significant increase in leaf

0 - 1 - 0, 1 . . . .
from 0.08% at pre-planting to 0.19-0.33% at harvesting, 5164 and leaf greenness, indicating that green mustard with
depending on each treatment. Upon decomposition, organiGyre jeaves does not cause increase in leaf area. This might
fertilizer will release nitrogen to soil solution and available g (elated to narrow range of leaf number which is only 10-
for green mustard. Previous study showed that application ofy 5 |eaves per plant (Table 111). Similar finding was reported
organic matter to soil increased availability of nitrogen, py [21] where N fertilizer increased number of leaves, leaf
phosphorus, potassium, sulfur, and calcium for plant growth yreq oot length, root girth, fresh biomass and yield of
_[17] [12]._Ta}ble ] sho_ws that total nitrogen content in so_|I radish. Application of compost + 50% recommended N
is not significantly different among treatments. This iS forilizer resulted in no significant different in all those
indicated that addition of nitrogen fertilizer does not provide |, iahjes compared to that of recommended N fertilizer.

significant contribution to the availability of nitrogen t0 Those indicate that application of compost saved about 50%
green mustard. of the recommended N fertilizer.

TABLE Il
EFFECTOF ORGANIC FERTILIZER AND NITROGENON TOTAL
SOIL NITROGEN, PLANT HEIGHT, LEAF NUMBER AND LEAF

TABLE IV.
EFFECTOF ORGANIC FERTILIZER AND NITROGENON FRESHWIGHT,
RoOTDRY WEIGHT AND LEAF AREA.

GREENNESS
Treatment FW RDW LA
Treatment - TSN PH L LN LG Compost | N Fertilizer | (g plant') | (g plant}) (cmd)
Compost | N Fertilizer | (%) | (g plant!) (Mg ha) (g poth)
-1 1
(Mgha)) | (gpot) LC-25 - 2562 b 080 | 116.04
LC-25 - 0.21 19.02 108b¢ 3488 5o 185 26.55 0.86 116,15
LC-15 1.85 0.19 29.19 10.9be 3475 o0 185 57 88D 091 116 34
LC-20 1.85 0.21 29.65 11.7ab 34.90 . : : :
LC-25 1.85 3191a 0.95 116.8(0
LC-25 1.85 0.33 30.75 1204 3588 reyiom - 2590 b 081 116.07
CM-25 - 0.21 28.95 103c| 349 [Eyiis 185 25 61D 0.83 116.07
CM-15 1.85 0.20 20.90 | 11.1abc| 34.84 CM-20 185 5718 b 0.89 116,28
CM-20 1.85 0.22 29.60 114ab 3514 reyoe 185 3004 a 0.99 116.83
CM-25 1.85 0.32 30.85 1194 3533 : : : :

LC = Litter compost; CM = Cattle manure; FW = Fresh weight; RDW =

LC = Litter compost; CM = Cattle manure; TSN = Total soil nitrogen; Root dry weight; LA = Leaf area, mean followed by the same letter within
PH = Plant height; LN = Leaf number; LG = Leaf greenness; mean .oumnis not significantly differences.

followed by the same letter within column is not significantly differences.

Treatment of organic fertilizer with or without addition of IV. CONCLUSIONS

N does not provide significant different on plant height and It is obvious that the use of both litter compost and

leaf greenness (Table IIl). Similar finding was reported by cattle manure have significantly similar contribution to

[18] that application of Wedelia compost supplemented with the growth and yield of green mustard. Fertilization of

N, P, and K fertilizer had no difference in plant height and litter compost and cattle manure at rate of 25 Mg Wwih

leaf greenness. additional nitrogen fertilizer produces higher green mustard
Fertilization of litter compost at rate of 25 Mg havith fresh weight and number of leaves. Nevertheless, application

addition of 1.85 g N fertilizer per plant results in 20.2% and of both organic fertilizers at rate 25 Mg “hawithout

14.5% higher fresh weight per plant and leaf number of additional nitrogen fertilizer as other treatments does not

green mustard, respectively as compared to that at rate of 2@ive significant differences on most variables, suggesting

Mg ha! with addition of N fertilizer. The same trend is that application of organic fertilizer on green mustard is able

observed for cattle compost application. Study by [19] also to lessen nitrogen fertilizer.

showed that organic fertilizer (chicken manure) significantly

increased yield of lettuce until rate of 60 Mg™haBut,

application of both organic fertilizers at rate of 25 Mg* ha

without addition of nitrogen fertilizer as other treatments

does not give significant differences on total soil nitrogen
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