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A greenhouse experiment was conducted to examlne the effect of organic matter application on nitrogen content
ofcorn leaf tissue grown in coastai sandy soil. The experiments were arranged in a complete randomized design
using doses of organic matter (5, 10 and 15 tons ha i) treated to corn crops in three differenl doses of N-urea
(i15; 135 and 155 N kg ha 1). The experimental results show that Doses of 10 and '15 tons of ha I oforganic
matter have an effect on nutrient nitrogen status in coastal sandy soil, organic maiter (X) has a contribution of
99 percent to nitrogen content of corn leaf tissue (y). with the equation Y = 5,610 * 1,107 X - 0,A462X'? -

Keywofds: Coastal Sandy Soil, N-Status, Nilrogen Content of Corn LeafTissues.

{. INTRODUCTION
Nitrogen is one ol' thc clcmcnts ol thc lhrcc nlain nufient\ ()1'

thc plant namcly nitrogcn. phosphorus and potassium. In thu soil.
nitrogcn is a volarilc clcmcnt. bccause lts urisicncc lics $'ilhir the

proccss of rnincralization and imnlohilization. Inorgani. nitfogon
produced hy the miner{lization process u ill undergo lhe process

of nilrilicilion. denilrilication and volariliziltion. Nitl.ilication is

thc proccss of lrlrnsl'oIlnine tirnlnonium ions inlo nitralc ion\ lhal
aro alllar:, in thc soil solution. white and Recldy susgest that

nilrificatioi is (hc proccss of hidogicnl oxidation of rhc NHr
io s ro NOr- and NOI- which inv(rvc outotrophic haclciir.
Wolko\iski rd.ls that rritrillcation will occur if N-amnxrliun) is

introdu.ed into Nrmr-warered md srfiicienll! well-trntered soil.
Negalivel\,charged nilrate ions are nol hound by soil particles

and rviil s<xrn lcach whcn therc is \r'atcr nlor ing thr'ough thc soil.l
Cchi suggcsl that nilrogcn managcl1rcnt ellicicncy is imponlnl

lo rnin;iri/('acri(ulturill conl hutr, irr crrtr.ing \Ot- !rourrJrrl-
ter pollutio .r Failurc of sandv soil to plovide soil solution causcs

thc ccnslriiinti ot nutdcnt uptake of llitrogen. whilc in cxccss

water conditions nitmtc ions will cilrry oul ol the root zone. and

thc exceis nitro-!:en which not absorbed h1'plants can he rlashed

out ol'the root zonc. llapicl pcrmc{hility 1() vety fasl cliusalow

elllciency in nit|ogr:n lLrtilizing. Nakamutil sus8csl thaL nitro-lcn
fcrrilizarior in nrore ticquen(ies (nrorc thru 3 timcs) is stronglv
rccommondcd hccausc it is provcn to rcducc in-cfiicjcn.y ti'rtil-
ization. bul lvirh nlore frequencie\ crn ci]use load labor cosl\.r

The ulilizaliou of coaslal s|ndy soil irssocialed with lhe appli-
cation ol nirroge i'enilizer is al$ilys tdced \\ilh lhe p.oblem ol

low I'cltilizcr clllcicncy causc(l bl' (a) its soil s inabilil) lo pro-

vidc rvatcr' lor lhc nitrogen absoqrlion pr'occss hy thc l)l;lnt ilnll

(b) thc soil ircrntion c{)nditi(ln thal ciluscs nitrificalion proccss of
nitrosr fcnilizcr and loss \itrogcn through the nitratc leaching
proccss.

Nilro-qen managemcnt in lhe \oil is irn atlempt lo control
the avrilahility of nilr'ogcn nutricnts in soil solution in ordcr to
achicvc nitrogcn nutdcnt uptxkc officicncy and providc cxpected

crop J ields. Control .l nulrient nitrogen sliitus in soil solution can

be done h) inhibilin! lhc p(\'css ol N amtnonium 1o N-nitrale
hy applling organic rll:lltcr \\ilh a C/\ ralio ft)rc thitn 40. and

rcducing nitratc leaching.i Bascd ()n lhcsc mattcrs. in order to

incrense its producli\il\'. the southem coastal slope ol Kulon
Progo ol Yogyakartil Special ltegion can be pursued through
soil nitrogcn nlAnagcnrcnl thal i\ li,cuscd on ni(rate consctva-

tjon ctlbfis ifl the soil. (.ontr)l oi nitrogqn nutrient availability in
soil solution lnd dccrcasc ot lcii,-hing ratc of nitrate compound
through grlvitt wtller iroven)ent cil be done by adding organic
matc.ia! inl() rhc soil.

Thc stralcgv 1o improvc marginll land productivity. cspccially
coastal sanrlv soil is h-u- ndding nitrogcn sourccs. organic fcrtiliz-
ers and other inorganic lerlilizers. ()n the onc hand otgnnic matler
is cxpcclcd lo crcatc ln orgunic colloidal corrrplcx and incrcasc

the soil s ahilill' to hold rvalcr rn(l incrcnsc the solubilily of an-

organic tcrtilizcr. FAO irr 2005 stalcs that ihc addition of organic
maller inlo th. soil crin incrr'irre thc nurnber o1'lnicio pores and

macro p{)r'cs avcn sonrc typer ol ccrllin or3anic matcrials can

hold watcr twrntv linrcs its \\cighl-"
On rh. bilsis of this. th( p.o\,ision ol' organic milt0rials is

.\pected l() irlrprove lh(' \\,eitk e\\ ol rls l)lrysical properlies. The

!rivins {)l organic rnatt!.r is airrlcd ilL (lccrensing thc ratc of gmvity
lrjalcr rlrl)vcDrcnl so t\ lo dccrea\i lhc nilralc lcaching proccss
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and incrcasc thc ammonium ion fixation in thc soil organic col-
loid conrplcx which can linally dclay rhc nitriiication proccss.

2. MATERIALS AND METHODS
The nrai0 nlittcrial of grccnhousc cxpcrinlcnt is sandy soil takcn
fiom coastal :tica of Kulon Progo. orguic nratcrial lr,irh ratio
of cow dung and r-icc strarv = l:1 and N-ur.ca. SP-36 and KCI
lertilizer and com seed (Zea,rn1,s L.) Hvbrid Bisi-16 which will
be glown as indicator planl.

Crccnhousc cxpcrimcnts ivcrc arrangcd in a complctely tac,
torial randomiTed dcsign (Factoriai Collplctcly RandonliTd
Dcsign). Thc Ilrst lactor was orltanic ntillcrinl. consisting ol lhrcc
treaLnrent lcvels ol 5 t ha-r organic miillcr (rl). l0 r hi | (r2)
anci 15 t ha-r (r3). The second iacror' $ils nirrogen ltnilizer
(N). consisting of threc treatmcnr lcvcls of It5 kg N hLi I (rl).
135 kg N har(r2) and l5-5 kg N ha I (x_r). Each trcarmunt
cr\nrhinJli,'n u.r. rcplicatcr.l fcr thr(1. Iit)]c..

Thc soil samplcs werc taken conpositcly ltl 30 cm depth. liom
lhe Iocarion ol rhe alluvial plains ol the soulhern coasr of Kuk)n
Progo. Yoelakarta Special Rcgitu. Thc soil sanples fron rhc
field wcrc nrixcd 0v0n1y and dricd tbr 7- l0 days. Aftcr rho dry-ing
period was complerc, all thc soil samplc\ wcrc filtcrcd u,irh ir

2 ntnr dianrclcr striiner. thcn $cighcd l-5 ltl kg of ahsolulc dr\'
soil sample (equivalenl to 15.2M k-s ol air dried sample). This
procedures was repliciited unlil gnin 27 soil sunples. then soil
sanrplcs lcrtilizcd with organic matcrial (5; l0 and l5 rcns h! I 

)

and put into lolybxgs with 20 cm dianlclcr rnd 30 cm high. Thc
soil sxmplcs tbitt htvc bcen pul into lhc p(rvhtgs arc locatcd in
greenhouse. randonlized cotnplelel),. and incubaled for one week
under ileld ciplcirv condirions.T

Aitcr tho incuhadon pcriod of rho soil sample was completcd.
inte cach poiybag was applicatcd trc{tmcnrs of N-urca t'eniiizcr
(ll5: 135 and 155 kg ha r). phoripho|us lu ilircr (SP-36).!nd
potassiun) ierlilizer (KCl). ln each ol Lhe trerted polyhilgs. t\\o
B15I-16 com seeds were groun nnd \r.dtcring up to the neld
capncily. Aitcr thc com sccds grow and ihc age of onc \!cck.
fiofi each polihag donc thc rcmoval of corll sccds \rith u,or\c

8row1h. and lcli th. othcr planl wilh hcttcr lrowth. Thc rovokcd
plants are relumed lo the soil. At lhe lilne the plant enters the
maxi um vegelntive growlh (60 dnys atrer pltnting) rhe N-rolal
contcnt of Icaf lissucs was lrcasurcd.

Thc'avcragc rcsuh of mcasuremcnt of plant sr'owth lcslonsc
varitblc. N contcnt oflcaflissuc. was iinalircd of vruictv (Analv-
sis ol'Variance) and 1() dilkrcnliatc thc itvcrngc clltct ol'ditlcrcnr
treiimenl sisnilicantly perlormed Dirncan l\,[llrip]e Tesl wilh 5'l
signifi.aDcc. Whilc to get modcl oi rclnlior)ship betwccn dosc of
orguic nlatcrial !,,ith N lcai tissu0 contcnt nnd co ductcd rcgrcs-
sion anillysis was donc.

3. RESULTS AND DISCUSSION
Thl i,ntcnt oi nitrorcn in thc l,.lrc. li.\u!s ol (,,rn \irj
dercrmined lvhcir thc planl cntcrcd maximum vegctativc gro!\'th
(60 da) s aarcr plenLing). Thc nutricnt conccnlrrtions ol N ol cin n

rangcd lrom {t.2-2lt.l g N kg r. whcrcas lhc nilrogcn conlcnl
in nlost pllnts ranged liom 7 () -16 g kg r.x The result ol viui-
ancq antlysis shows that thcrc is 0o intcraclion hctwccn ugxnic
matcrlal and nitrogcn fcrtilizer to contcnt of N-lcaf tissucs. Thc
dosa-uc o[ organic nlaficr hns a signilicnnl cllcct on thc conlcnl
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Table L The content of N-leaf tissues (g N kg 1),

Oose oi N (kg ha 1)

115 (r1) 135 \n2) 155 (r3)
Dose of organic
matter (lon ha 1)

5 (b1)
10 lb2)
15 (b3)
Av€rage

10,65
11.40
11,01

11,024

9,47
11,57
12,33

I 1.134

9,87 9,9Sb
13,2,1 12,06a
12,11 ',11,82a

't1,73A (-)

Norei The m€an i. rows and collmns foltowGd 5y the same telter shms no significa.t
drilarence based on Ouncan Mutpe Ranqe Tesr 5%

ol N-lcni tissuc and nitrogen dosc has not signilicanl elTecl. as

prcseDtcd in Tlblc I.
Tahlc I shorvs thal Lhe application ol organic malcrials of l0

and l5 { hr I 
1/-,2 and r) j) re.ults contenl ol Nv-leaf tissues grealer

than lhe doslsc of or-qanic rnatcriirl 5 t ha-r (rl). Results ol
lahomtolv anrivsis showed thal lhe organic mtterials used in
this sludJ, contirincd nitnrgen ol l.-147. Thorcl'orc an increasc in
lhe dose ol organic nraterial up to l0 r ha I can provide nitro-
gcn nurricnrs and incrcasc th. N conlcnr in lcaf tissuc. Fcrtilizcr
al)plicr ion u\ing slow releas! N-leflilizers (organic maller) may
incrersc N Lrl)likc b! ci)r'n cri]l'. Tllis i\ thought to bc related
to thc ahilit\ ol'orgiltric mxtcriirl\ in pror.iding watcr so as to
suppon thc proccss ol-\_ uprxka bv plants.

The tiihlc rhovc als{) shou,s rhat during thc vcgctativc growth
ol the phnt. organic lnalter is more involved in the process

oi supplying nitrogcn. In this casc Hanscn et al. who stated
that lhe :rpplication ol nlanure ciin protide nitrogen for com.e
Sitnchcz ct al. rlso arsuc that rhc rillogrn-mcdiatcd mincraliza-
tion ol fijcro(x-sanisrns i thc N-ollilnic translormation process
into NHa-. is rhe largcsr conlflhutor to thc availability of nitro-
gen for Lhe uptirke process 01'N h1 crcps.r" However. lhe dosage
of organic ma{tcr of l0 and 15 I ha-L was not significantly dif-
lirent in thc contcnt ol'N-lctl'ti\suc. It is suspcctcd thal up 1() a

ccrtain dose. ulr incrcir:e in thc dosrrgc of organic mattcr doos not
ncccssil.ily guurante! un incrta:c in N uptakc. hut plants absorb

utrients according to !heir needs.

Brad! statc\ that onc aondilion nlusl hc considcrcd in nitro-gcn
lt ilizalion is 10 seek mirtching point hetween the nvailabilily
dosagc and thc ncod ol nutricnts.rr On this hasis, it is assumed
that the o[ orgrnic mitler of l0 I ha-r hts been ilble to meel lhe
nccds of plant nilrogcn. antl the c\ccss nitro-scn supply by the

Drocess ol mineralizalion oI orgilnic rnalerial oI l5 I ha-r can be

lcachcd.

Thc tahlc also showcd that thc apflication ol threc nitrogcn
doses of I i5 kg N hl-' {,r l). I 15 kg N- ha-r (,?2) and 1.35 kg N
ha-r (,r-]) ticldcd contcnl ol N-lcal tissuc $as nol sign!ficantly
dillerenl. Thc sitme ellect ol thesc three doses is thought to be

ciluscrl ht thc nitrat. lciichi r Prrrcss hccausc of thc nitrogen
nuldenrs lionl inorgnnic {trtiiizer\ \r'hose nrobilily in lhe soil is
closelv rclatcd to thc moven1. l of wlrtor. ospccially on sandy

soils. wolkwoski et iil. suggesr thrt nitrate leaching occurs more
quicklv in sandv soils thirn jn tinc tcxturcd soils.!

The resulr ol delefixinnlion of N-leal tissue conlent is the
:rccunrulatirc uptake xlolrg tlrr corn Dlxnt drrough thc vcgetativc

llrowth pr1)cc\\. and Lh! ab()\c Lletir also inlbnns that orSanic
rattcr has nrore rolc in providing nutricnt nitrogcn. this is in

accor(lance with thc sk\vcr natuni ol organic matlcr in rclcas-

ing its nutrienl lhan in-l)rganic N-l'eflilircr. While on the other

hand nitmgon iortilizcr which is an-organic lcrtilizcr that is t'asl

I
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N-leaf tissue contsnt (g k9-i)

Y = 5.610.,1.107x{,0462x'?; r = 0.988;

1 2 3 4 5 6 7 8 9 1 011 12 13 14 15

dosage ol org. matiet (t ha-1)

Fig. 1. N leai tissue content vesus dosage of org mater curv6.

in rcmoving thc nutricnt contcnl and tcnd 10 providc nutricnts

afier the hasic Iirtilizer or llrtilizer was applied. In line with
staliJmenl of Sutoro that al thc limc of thc appcarancc ol malc

llowem. com plants hava absorbcd as much as 50% ol all N

nutricnts rcquircd. and in this grcenhousc cxpcdmenl. thc apl^-ar-

ancc oi thc malc llowcr candidatc occurcd at the tinlc thc corn

plants were 60 days old.l2 ll is suspected the provision ol nulrienl

nccds nitrogcn During thc poriod of vcgclalilc growth is nlorc

delemlined by the role 01'organic matler in nlirinlaining the con-

dilion ol waler contenl and thc provision ol'nitrogcn nulrients ns

illust.atcd in Figurc 1.

Thc rclationship bclwccn the dosagc ol o,lanic nlaltcr tnd
thc N content of the leaf iissuc is rcprcscnlcd hy lhc quadratic

equarion y :5.610 + 1.107X - 0.0462Xr. The delemlination

coefficicnt (Rr) of 0.99 indicatcs lhal organic mafler cQntributcs

99 percenL to lhe content ol Nleef lissue. The role of organic

nrallcr in lhe suppiy oI nitrogen lics in thc ahilily o1'lhe orslnic
material lo reduce the gravilalional wnlcr rille which cnn rcduce

nitftic leaching ralc. increasc thc soil capacity in wat0r holding

and thc supply of nitrogcn throu-sh lhc mincralizatior process

Thc rcscarch rcsults ol Susilawati ct {1. show that orgtnic com-

pounds hrve a -sood effcct in cont.olling thc loss of N-urca so

as ro improve the einciency of its utilization.rr FeichtinSer el al.

state that thc process Qf dcconposititln oI organic nratter in thc

soil and nudeni mineralization process ol lhis malerial cirn be

Adv Sci. Lett. 2,1, 9138-9140, 2018

availablc to plants.lr Thc rcsulls showed lhat lhc utilization of
l0 tons ol orsanic w2rs1e rnd 20 kg N ha-r resulted in slow

nirro,gen decorrposing greater lhiln -3 lons of organic waste and

4() k! N ha -r. This sh,'rvs lhu r,,lc ('I (rrlirnic nratturin mainlain-

ing thc nitrogcn status in thc soil.

4. CONCLUSION
The applicatior of organic mattcr on coi$lal sandy soil havc

an eliect on nitrogen status and eliiciency of N-urea fertilizing.
I)osallcs o,'l{) and l-5 tons ol ha I applicnlion of organic mattcr

have tn cf'iect on nLrtrient lritrogcn status in coustal sandy soil,

organic nurlcr (x) hils n contrihution ol 99 percent (Rr = 0.99)

to nitrrrgcn contcnt ol corn lcal lissuc (y), with thc equation

)z = 5.610* I.l07X -0.0462X'].
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