NTANTINHATNIZARNLNEN 2567 : 36 (3) : 178-188

Anmsdandaezlulnsiauiiulsslaainafiglunauninsldiadunidaingng g
Study on Plant Available Nitrogen Release in the soils Applying Different
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Abstract

The organic fertilizer is the main source of plant nutrients for organic farming under the variation of
plant nutrients content which involve to the source and raw materials, which affects to the release ability
and amount of plant available nutrients. The objective of the study was to determine the effect of soils with
organic fertilizers to the amount and release rate of plant available N. It was studied under greenhouse
experiment by Ruzi grass continuous planting, at Faculty of Agricultural Production, Maejo University. The
4x4 factorial in randomized complete block design (RCBD) and 3 replications was used. The main factors
consists of the 4 soils (Mae Tang: Mt, Hang Dong: Hd, San Sai: Sai and Mae Rim: Mr soils) and 3 organic
fertilizers (compost, manure and earthworm vermicompost) 2 ton.rai". Estimating the accumulation of plant
available N and release rate during 1 year, by determining the N uptake of Ruzi grass at 30, 60, 90, 150,

240 and 360 days after planting. The data was fitted using simple linear regression to estimate the release
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rate of plant available N. The results showed that the plant available N and release rate were
significantly highest in Mt and Hd soil with compost (769 and 768 mg kg”), and release rate of plant
available N were 2.04 and 2.10 mg kg™ day”. The amount of plant available nitrogen and release rates
showed the significant correlation with organic matter of organic fertilizers. The coefficient of determination

(Adj. R%) were 0.885 for amount of plant available N, and 0.897 for release rate at P<0.01.
Keywords: manure, compost, earthworm vermicompost, plant available nitrogen release
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Table 1 Soil properties before study.

Soils pH oM Inorganic N Avail. P Exch.K Clay Texture
(gkg") (NH_+NO,) (%)
(mg kg™)
Mt 6.3 0.593 81 16 75 26.1 Sandy clay loam
Hd 4.9 0.637 81 31 308 48.1 Clay
Sai 6.9 0.574 86 39 76 14.1 Sandy loam
Mr 59 0.577 109 19 118 10.7 Sandy loam

Aprziitedunadingdinszianaiunam-Ang (pH) ‘Emﬂ%ﬁmﬁ'quﬂm@ﬁﬁmﬁu 5:10 Tneriawiin
unnBunzadng (OM) 1inseilagis Walkley and Black method WFnadlulnsiawusiaa (Total N) 3uasnz
lagAgnnstiaadan conc. H SO, udan&usaes Kieldahl mmuﬂ?mmﬂmﬂmmmum (Total P,O))
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(Total Mg) Apseilaenstiandannsansa HNO :HCIO, dmBaannmasneiadaeddvinliang dntfFfunm
TnunaBen upaldes uuniiFes uasmiAen dqeiies atomic adsorption spectrophotometer (NFLHAILNARL,
2553) antfAijedurduanslu Table 2 Tnetjevieauaiiadipnaanuidiunsa-sndludas 7.83-9.76 Tifunns
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Table 2 Some properties of compost, manure and earthwarm vermicommpost.

Properties Compost Manure Earthwarm Vermicompost
pH (5:10 w/w) 7.83 8.27 9.76
Organic matter (g kg™) 356.7 393.2 258.5
Total N (g kg™) 18.0 20.0 11.5
Total P.O_(g kg™) 8.3 46.2 14.4
Total K O (g kg™ 6.0 30.7 17.3
Total Na (g kg™) 76 18.3 17.7
Total Ca (g kg™) 29.3 86.7 17.4
Total Mg (g kg™) 6.0 15.3 51.0

ApmziBnadulnsauiiihulslem e fiaiann (Plant available N: PAN) Tpein133tasnzifann
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m@mﬁum‘?ﬂuimimuﬁﬁmﬁﬁmﬂﬁu”lﬂﬁmﬂﬁmaémﬁmmjmnWi@mﬁ\ﬂuimmu (N Uptake) 289
(Nilawonk et al., 2008) Aruandlng

. %N x dry matter
Nitrogen uptake = 100 (Sharma et al., 2012)

nsmInziidayanatia ansziaadulslsu (ANOVA) uazi FauinauAaaaineas LSD (Least
Significant Different) Aael1ls1nga SPSS V.13 for Window 31ANZMLAZAF1NaNNTANNANAUE T UL T
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WY (Multiple linear regression) ImeRT Stepwise regression

N@ﬂqﬁﬂﬂﬂ’ﬂﬂLlﬂza‘Q'lifﬁ

1. mataniaaslulnsiauiifuilsslanisnafia (Plant available N: PAN)

anmadnemuiaiaAusaslstuidinasenslandses lulnsauiidulslaniiefiresiodi
AATYNana (P<0.07) (Table 3) Tmmﬁmﬁmm:ﬂﬂﬁum?ﬁﬁﬁﬂﬁﬁmiﬂ@mﬂ@im PAN @@nmmnﬁlzﬁm A8 Ml
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AunnnliinANTzLa1N1s Nitrtogen mineralization Las Organic matter mineralization aaa< (Chae and Taba-
tabai, 1986) ludauzesiluaannudntFunndwirednguaslulnsauismeiliuugeandidensinuasdamsin
yaldifiau (Table 2) danaliidl PAN gaigaiiialdaslilumuusdumauaznins

Table 3 Effect of soils and organic fertilizers on content of plant available N (mg kg”) and release rate

(mg kg'day”).

Treatments Soils Organic fertilizers Plant available N Release rate

(mgkg™)" (mg kg day ")*

1 Mt No fertilizer 299+12e 0.74+0.11d
2 Compost 656+21abc 1.62+0.21b
3 Manure 769+34a 2.04£0.24a
4 Earthworm - vermicompost 535+14cd 1.41+£0.13c
5 Hd  No fertilizer 201420ef 0.53+£0.10e
6 Compost 619+29bcd 1.63+0.18b
7 Manure 768+35a 2.10+0.23a
8 Earthworm - vermicompost 560+14cd 1.50+0.14bc
9 Sai No fertilizer 130+5f 0.25£0.06f
10 Compost 487+16d 1.32+0.03c
11 Manure 717+32ab 1.96+0.27b
12 Earthworm - vermicompost n.d. n.d.
13 Mr  No fertilizer 182+18ef 0.43+0.11e
14 Compost 495+31d 1.30+0.10c
15 Manure 728+37ab 1.85+0.27b
16 Earthworm - vermicompost n.d. n.d.

F-test

Soil * *

Organic fertilizer > *

CV (%) 12.86 9.15

n.d. = no data (Out of growth of Ruzi grass at initial of the experiment.)

"and? mean within the same column followed by the same letter indicated no statistical difference using LSD (P<0.01).
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Figure 1 Linear regression analysis of plant available N release rate (b) in Mt soil (a1) with control (b1),

compost (b2), manure (b3) and earthwarm vermicompost (b3).

Table 4 Linear regression parameters of three soils with and without organic fertilizer amended.

Treatments Mae Tang Hang Dong San Sai Mae Rim
fSolls a bR a b R a b R a b R
Control 68.82 0.74 0.853** 56.41 0.53 0.823* 67.05 0.25 0.824** 71.44 043 0.846*
Compost 164.64 1.62 0.804* 126.27 1.63 0.825** 74.06 1.32 0.905* 89.95 130 0.863**
Manure 67.14 2.04 0974 3917 210 0.986* 58.22 1.96 0.967** 115678 1.85 0.930**
Earthwarm 11349 141 0.826™ 10546 1.50 0.844** - - - - - -

Vermicompost

**significant at £<0.01
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dJ o o o dl @ 1 IS o o o a a o
TIANAMNANAUTAIANNITN 1 Aziliudn PAN Haouduiuslnenseiusiunndunsadnglule
durdnununaziduBunniuinsawiomn eraduldifdnlulnnawismaluladusddaulnnjesglaes
dunsdulngiau Buaguvsedng luauasainisodewenivilBunalulasauldandinfnamsiiuingau
VanuA LHe93NN197A Organic mineralization azfinauatinetnlagfianssnueq@uved deinliaunsd
Tulnsiauiinisgaydelideandiuararsnsadulselomisana luscazena lfauansmonuduiusiu PAN u
ey 11 TeaanARenUNN9ANEI199 Oudart et al. (2015) Auansliiiudnisiinaues Funmuqaunsdlu
Juranaunsnannisgoyde ulnsauldingnszuaunis Volatiization uazaasiniivluinsauiidulss Tamd
s liaseg luAnlusrazann TuaneiinisdAneiues Valenzuela-Solano et al. (2005) lauanqliiinedng
a . . . a da X 4 oo A a A o a Yo a  ae a
naifin Mineralization 2e¢lulnsiaulufuniinauieiniainduizedngluaulaenislddandunidaguan
dJ o £ % a a QI 49{ o d’l a ] 1] g Ly a o v %
FevinlignungRzesiuinauias ANl uiudiaseamnuduls lamivaslulnsaulubuuazyinli
nananvasazian lainauieisuiuafuacuan uanaintidanudnlugeg 36 Suusnudsannnislddandn
asgauazin ignsINIaia Immobilization WG 6.5-11.4% wsiiatFunnslulnauidulssTamilumn
ana NALNLSIERIINIIAA Mineralization lwAundnislddurisedng (wardaviavn) Aainavuazilan
aeglulnnauinidulsclondsons 57% sevffurnlulnsauninons luanziinnsAnunves
Dui-an et al. (2013) IFuansliiiiutianisanasaaspanudndues NH, "N iluednannludasumnaesnisden
aanuaeatjanen @vsvinedng) Iummvwmmmmumm NO N ez mfam@muwm”mwﬂmmm
ldlnenaziaunis Denitrification iflegaumndifiaifiasannnisineunesqduiddiifintu waz Waviins
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AATznANuduRusIzINanIINNIlantaaaaay PAN ﬂumuummmuu@”ﬂmuw (Table 1 Az 2)

l
Iman13lf Linear multiple regression analysis W11 mumimmmm Adj. R? mmmamqﬁumﬁqﬁ mmﬁﬁ
un aumsfiuanspanuduiugszudnednanislantaasaes PAN AufFunmuaesdunsadngluilaaan
(OM-Organic fertilizer) A941N13

Release rate of PAN = 0.481+ 0.97 (OM-Organic fertilizer) Adj R* = 0.897** (2)

ANaNN9N (1) way (2) waasliiiudnifEunn PAN sisunafigniantlasasanuuazdnsnisilan
daee inTusNTEnmedurisedng ulesuwidninntuie ldalUlumauis 4 98a luaneiauifau]

a H o oa A oA ! ¥ 3 o d‘ 1 ! aa =2 %’/ aal,d’l v @ 1

wosRuLazlaBursTRnaAeud s luszau liunnsenisadia aannisAnen luasslaliidiuin Fuuaes

Buvirednn luledunEdng 3 sdaaunsnian Midusaadatsaonudulsc lomuaznslansesaslulnsiau

deng e ldasldlupussusszazGusullauis 1T Gaduldainnispmziauiedii 360 Adawuaanu
AuiusszudnliunnuardnsnisantldssaaslulnaauiidulssTamidafaiuFundunzedag luile
Bunsd aanndasiun1sAnEaY A-Batanina et al. (2016) Auansliiudinisiinduvizadngliunaulug
1eat]amiin lusrazanadanaliidnnislanddes lulnsiauiiduilss Tanidafaduudssoust 1-3% 2a4
Tulnsauianussatl
X G = 3 o o o A a A gy, o a aa

uanantlannuanimesssaziiuiedeaninaastjaninga i ineunuie 1 dsauiuaunilEuim
aynARumteaAn aeinldnnngddaunsnmsguiuinlafeldluFunnnvindunisldioaenuazdansdn
luAudunmauazuddy arainanmAauainisnlunissuniunisdasuulasaonudunsa-aAneaesmu

. ) Ao &£ A v o co a = < ' =

(Soil buffer capacity) AANTNHdUANTUSALBNIMBYNATIWIARWITEY  Tedanasianisilaauulas pH
wazANs inaasRuaunsenusafeilgn (Jansen van Rensburg et al., 2009) uananiantif (2550)
fealiviudnanflaaioliaesaudnyaldineusuaziiFn pH uazA Nt lnfpAaudnege (Electrical
conductivity; EC) mldiAannrazanmnuiAnlupuuazdsnansznusanisiasoiiuinaasig wazdanuan
Heminygaldineununlsannisdesldineusisiandnua ldasiian EC duuilssiaus 12-38 dS/m Tednat/lu
szAUMANNN

dglnan1snaang

annsAnmanudigiafuuassduidinadediunnuazdnmnislantses lulasauiiy
UselemislefiredinaiifudAoyneadn (P<0.07) nanmaassuansliiuinpuusunuasivmenaiieldsm
futlupaniinlfinislantlden lulnsauadagegawingu 769 uaz 768 Sadniusienlanin lusnziishainis
tnpildesvini 2.40 uaz 2.10 fiadnsuseAlansuse iy iasannd Auudunsuasiumenedifiunodunie
f?mgzgmdﬁﬁuﬁumwmeﬁuuu?mzﬁ'\iwaiﬁmu‘ﬁmmuﬁmmmﬂ@mﬂzv'faﬂfafaﬂmLﬂuﬂizimﬁﬁiaﬁﬂﬁumm’q
wazlurnsdeaiumsiiauusiumauasneadiBunaeynaiuilinasdsnanniegrydelulnnalianniu
‘1'71'Lf‘im@1Wﬂﬁ@mimmﬁﬁuﬁﬂuauﬁﬁﬂﬁtﬁmm:mumi Nitrogen mineralization Way Organic matter
mineralization azanas eanansagagannsgayidavasiulnsiauannnszaunis Denitrification (Chae and
Tabatabai, 1986) lunnizfitlpenilanuamnendandes ulpaauldgegaitasanniiianaduriainguay
VL‘LAIIE]iL@u?QN%\‘im\lmll’]ﬂﬂ’j’mfj’]‘ijqilﬂﬁﬂLL@%ﬂﬂMﬁﬂNﬂ@iﬁLa@u TugnizfipuduigszninaSunnuarsne
ndandseslulanauilihuls lendeReiuauRresmuuazsaudd duinBunnmedwieinglu
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]

o

nsldaunisnanesi@anyBiauans A1 Coefficient of determination (Adj. R?) gegaLinmiu 0.885* uay 0.897**

a

PJeaunaeaifusnivuapnuitiulsslomivaglulnsauluauluszazioan 1 UilaNansaunainauniailsann
4]
ANNANAL

LANANTAN9AY

nanuduaInAuLAzy. 2561 N3 ldteduradlunisdiudgeinganiu. WA NERA NSRS NINAUETHNNIINEAT.
Lmdﬁllm: http://www.agriqua.doae.go.th/soil_fert/soil_fer.html, 5 4N1AN 2561.

gANoT gWeTn. 2553 AnNARTussznddnanislantasslulnsiauannie@unsdiunisasaqaninuasnananaes
Anazilusruuinemsduyse. anendnusuiniudn a1undtmalulagdnisudais suninedugaus. 73 wi.

89de 11an, 2550, feduvzduariadanin: wallansudnuaznisldsslond, naledgianeansinemns funuan
NANHATANAAT INEUUANUNIUAY, 298 Ui

AnMeyall Rounedl annvie fuasy N1ewn Anawuu wazqiladl ffumang. 2553. AnnisaanesauazngAnssunislan
Usessnewniaesjaduiduacilonauduwidied meldanmenuiuauna: nimmeaesties Ansnsaatiouaz

woAnssunIsUantaessseImsrestlanin. uanisufifan Uszantheudsenno 2553 a1, nqudeLgianen g1
AFRMUNTTATENITHANNNNITNEAT NTNITINITNAT,

271R sl 2550. T&1RauAY (Earthworm) Fuafa 2. AntineuimuAnananfuazmatuladuiea Unuenil. 259 wi
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