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Research Title: Application of Soil Test Kit for Evaluating Nitrogen Fertilizer

Requirement of Napier Pakchong 1 Grass

Researcher: Nittaya Phakamas and Sukunya Yampracha
Faculty: Agricultural Technology Department: Plant Production Technology
ABSTRACT

Nitrogen fertilizer is one of the important factors for growth and yield of pasture crops.
Therefore, the objectives of this study were to apply the soil test kit for evaluating
nitrogen fertilizer requirement and compare the effects of nitrogen fertilizer application
on yield, quality and nitrogen use efficiency of Napier Pakchong 1 grass. The experiment
was conducted during November, 2017 to September, 2018, in the experimental field
of the Faculty of Agricultural Technology, King Mongkut’s Institute of Technology
Ladkrabang. The experiment was arranged in a randomized complete block design
(RCBD) with 4 replications. Seven treatments were tested, including 1) non-fertilizer
(control), treatments 2-4) applied urea (46-0-0), ammonium sulphate (21-0-0) and
cattle manure at a rate of 10 kg N/rai, respectively and treatments 5-7) applied urea,
ammonium sulphate and cattle manure followed soil test kit analysis, respectively.
The amount of nutrients in the soil before each fertilizer application was obtained.
Growth, yield, quality and nitrogen use efficiency of Napier Pakchong 1 grass were
recorded for every 60 days-interval for 4 times. All data was taken to do analysis of
variance and the comparison between treatment means was done by DMRT. The result
found that the soil test kit can be used to evaluate the nitrogen fertilizer requirement
of Napier Pakchong 1 grass. Application of urea, ammonium sulphate and cattle
manure followed soil test kit resulted higher fresh yield, dry matter yield and nitrogen
use efficiency than applied at a recommendation rate that suggested by the

Department of Livestock Development.

Keywords: Napier Pakchong 1, Nitrogen use efficiency, Soil test kit
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wAnf1TanmlFUszan 80-100 gnuaadiums/mdian 1 du sadtuagiuanudures
fngiv Selvivsiesganiudefeutunsdnfediamannsiringndeilifedinm
Usvanm 20-30 gnuiafiuns/dnde 1 A1 uenaniiienuimdiudefaunsowsgudu
widldnaneyin lngldins@nwiuSeuiisufnenimnisuusgunguudes luidundanu 3
sUluu e ufia@flady ufadrnm uazluloteniuoa nuiwAadinduidunseuiunsi
annsauUssunduesiudundsnuldinniian @Sos uavan i, 2558) uenanddd
NSANEIUDY 919RE WazANY (2557) Anwidanandndandssuu g udesuinaes 1

aaa v v 6

wazunelian ngudikaziinisdnnisin wudniugasenduiussendnsiunininisdanis



[y

dhfungulesuintes 1 uazunh deifiuiAeiiognsdann 4 45 Ty Tnensiaadausn
AAIAIUTDUIINAINUGAWINAY 3535 Uag 35.27 Wnz3adanlaniy auasy

AU Tdnd nslduszlevivasrguidssluwdvesonm e udniu
dnl amwalﬂwﬂmﬂmammaﬂLLamwwm (silage) muLuawmmﬂsmu'nmwmm
Qzummﬂmumaumm Tnefiusnalusiudssnadosay 11.9 uaz 10.6 vosimdnuis
yndindleny 45 wag 60 Tumudiu (neserusdnd, 2550) FedmiiRadosiosnslusiu
Uszues 8-10 % tiemasnsadn uslulaunenadiosntsia 15 % dielannsardatiualaly
USunaugs (Walton, 1984 8adisluandaum, 2547) mndailasulusauldiiesneagyilvinis
Laiml,muimmamamm asmlﬁﬂm:uﬂi:um‘lﬂwuiuwsummiammumﬂmsauaSVTQJﬂTuaa
fuiladevianeUsens wu viauazvsisesity enguaznsiadyivln anudinsvesnsdn
gana uaznslddelulngiau (udu (@dwv, 2507) uenand gaunsn (2537) e
sedulusiufinuludiuvedusazdrdufasunndneiu TnednsfnviuSeuiieulundonms
d0 4 wile laun v wdessssunn wileiuase wagiuddiig nulmnedadusuiu
Tusaudimululugsnindrdu uaznuluvaeifivdsgougeninfivfifionguin lasmnfivdieny
dutudsinalusiululuasdduazanasmuoigvesity dusunmsliusslevivguides
Frufiemsdnidndunis fensvhmdniin (silage) afidlesniduiiviivsinaiang
Tulusagddugs wmniwvidunamdnlsglisndudesdvasasule 9 (nsae uazmoe,
2556) VoAU 19iin ﬁ’e)’&qfﬁﬂﬂaﬂﬂ‘wﬂiuﬂ'ﬂ/lWﬂaﬂﬂﬂiﬂaﬂﬁ%lﬁUWUIGmlﬁﬁﬂﬁL‘lJalEJ'LlLL‘LJaﬂ
(&, 2547) uazanansafiuluadedilidnifuluringguds :mnmsfinwes gaudni
(2550) ‘vﬂ,mmmsmaawmwmLumsmamumﬂaimu 9 91U 4 wia loun 1) wiln
saufun1niang 5 % 2) mihsausulutudiends 15 % 3) ninufudenadadindes
20 % way 4) wilnsaudvlunsziu 20 % wan1sAnwanuInnIsudaneg e ssiuny
nntaa 5 % gyl viindaaniianuarldanisdengedian Yokota et al. (1998)
Uiuussnunmvesmgudedsssunvindmiuung Tnsmamaassnisutimeiude i
Tidounn 3 wuhiums wazthumdnduniniina ¢ % saufunslduaslidldsidnadie 15 %
thinussgasgeanaainaa 15 Alanfudiulfiduszezinat 9 Weu wutmsiaiumsthema
azsilsmgvsnilen pH Usnamenlufouaslulnsiauanas uilusinansauaniauiuiy
iz liiinnsaadelayusUszann 6 % Tuvaigfinislasiufusidnatmagylfifnnis
goyderdosndn 1 % waznuimsusinvgulesiasudienninaaasl@sdnatiasiude
vl mindaunmatunnnhinmsGudesninimaniesdnataioegaien

MnranFAdefinaninteduandlfiiuinnguvgudesiduiiviianse

antduselevilanasnu Inaamglulagdungudesiinges 1 iaslasuauaula
Mnnwnsnaifuegrann iesmniduiviannsavgnuazguasnwite Lifllsauazuuas
FUNIU é’qgumimLmeﬂumiLﬂ'umamﬁmiﬁqaﬁﬁu unaziludselevisainuyasnsg Uan
nendesuintes 1



2.1.3 Uasdeiitinaremslinananuazqunimvsmegiuies
mavgnuaiudesaglfnandnivielitueg funrugauanysaivosiu
ATty gamgdl uazmsians TuanmmnisugnlnevilulianBauieussanm 10-30 fu/l/
T wivniinslithuasoegadivme nandnuianistudu 85 du/ls/Ad uwimnlsifinld
Joaglanandnuiaiios 2-10 du/ls/0 (Tropical Forages, 2016) Feadaui (2547) na129
aunmlagianizdinalsiulufivormsdaiasdunuiedessiiuegfuilatonaty
Usens \Wu viauaznssfuvesity enguaznmsiaiyiduln mnudvinsesnsda ggna uas
nslddelulasiau Dusu
srgzUgnilnasianisiasqiaulanasnistirandnvemeuies \flosann
wfiaufendestuiunesemheiiuil mnlgnvinaduluagiliiAndesinsnnuagasd
HomiFesivfinintu nandnoraazanas uimnugniiuluasyliiAnnisuiaugsanuiy

4

wasEing uarsIge s Mlisnsninasaivlauasnandnanadldiduiy fofuieansly
szopUgnlimnyay Tnodulafeiinumsnsansofivualdiosiausnouugn Tasandam
(2547) wugtrilunguvguudesfisnuagnads SrduruialvgasUgnlaelisrezdgn
Faust 60x90 75x75 WA 100x100 \BURINT LA¥AINNISANI283 Wilitphan et al. (2009)
WisuifleunavesszeyUgniiunnsnafuldua 50x40 50x60 50x80 uaz 50x100 WWUAKAT fg
nsANananUe g L Llesdny ‘wmfﬁwzﬂqﬂﬁwam'aﬂ'iwuwamamﬁmﬁﬂuﬁwaamﬁwLu
W Tasmsugnilszey 50x40 wuRiums valinandngsgainiu 70.84 fuisnms egndls
Annumuinszezdgnliifinasiousunalusiunetu (Crude Protein; CP) Usinandelefiardngng
arsavanefidunse (Acid Detergent Fiber; ADF) LLazﬂﬁEJ'aEJamEJGUEJ\‘ﬁWQLLﬁ\‘i (Dry Matter
Digestibility; DMD) wailnasausutandalefiazareldluaisazarefdunans (Neutral
Detergent Fiber; NDF)

TE3ITEAUANGY Wazaudlunsin Ansha et al. (2010) Useiiiy
nanAnddusauLarvessUsznaumaaivemaiudes 4 wus Idunwusuides (LR) Wug
16798 s 16786 wazstug 16840 luvszimannn Tnsidieuifiouiissoznsdaiuandnariu
wudfiengniadia 120 Yundagn fugitudles uaziug 16798 alsinanangsiian usivnga
ey 60 Tundalgnuanaziiviinadniuuazivaglaagefian egndlsinunuitauannad
sewisinamandnuazauamluiusiudes uae 16798 WeilUiinauwaglaauinusiaxd
NAWARA g 16786 Wag 16840 azmnuaunaduInsEninUTIANaNAALa AN
snniiusiuios way 16798 dau Zewdu et al. (2003) AnwidvEwavesaugdlunisia
Swfunsidlerenisasaivlavemgiules WudmzﬁﬁLuL‘stJ%f%Iﬁmawémqqﬁqm‘viﬁ‘u
12.34 fu/ienang Annsengs 1.0 wassrufunislade 92 Alansu Nasnansluvned
Lounglawan et al. (2014) AnwdvnSnavesszaliaiwarANgIlunsinne o sgnnay
fignluanmiunsielulssmalne nanisinundliifuogisdniaui madadinn « 45 uag
60 Fuagvhlsivdnandnimdnuiuasannnlnsusdiininsdann 30 Tu widusunis
finfiaaugs 5 10 waw 15 wufiuns Mnfiuiulifinanssnudenandntmiinuiuazaunm
lnyugvemgiulesanuan aonaneiiun1sAnyIves Tessema et al. (2010) WUIINISAA
neuuTesfissdiuaugs 5 10 15 20 way 25 wuRwmsiniudulifnasossdusznaums



iniuazAnistenls ufinTmasduarlusivazanasmaiinszdunugslunisdainig
winuimandnvemguulefazanammniinsiadtunaznisugnuaglufiuiisugees
Uszineiedlode arsdinilony 90 Yundmedeialdagilildnandniidamunin 131
(2554) Anwrdnsnavetnugilun1sin 4 sedu loua 0 5 10 uaz 15 WwuRWnT sienisii
nandnuazamAmslasuzemg e iSndneldnsliiausenu nuihmsdedisesu
Args 15 iwufiing dguudedindalinandmimdnuisgerianvintu 11.4 fu/ls/d B
ganinsiadiszdu 0 wuAlumsegnsiidedifynieada wilinuiissduanugsiinade
Usunalusiunazan1sgesls ualinavinln ADF wag NDF unnenenueg1eiitudAneans
nsliiuarnislalde Tnaamgtslulasauiuifieruddyedrabse
nmaasgAvlnvemg o sdn ITatuasang (2557) Anwinisiaseyduln wandndauie
wazUsuusInemsveang Lulesuinges 1 nnegldseaululasiau 4 sedu A 0 45 90
way 150 Alansusols unzszesdaiiunnsnafu 4 szesfa 30 40 60 uay 120 Jundwinads
wsn wudnstadelulasaulugng 90 Alansuuesluliouleow/ls nalinandauiadinm
aefign waznsladelulasauiisng o Alanduuenluifenleswu/ls vahlvinananuadinm
#iian Ullah et al. (2010) Anwdvsnavesnslalelulasiau (gi3e) lusnsfunnseiu fe
0 40 80 war 120 Alan3u/Asnans saufun1santuszesial 30 45 uag 60 U HaNISANY
wudmsladelulnsiauszwing 80-120 Alansuienm$ sawdunsdiniiony 60 fu naju
Weslynanangaian luvagimndndieny 30 u nghaglinandnsdian uaznisdnfiegiv
dutuasilviunalusiuanas Vilela et al. (2004) $rsdidludisng (2554) wudrnslii
g binandnveag ules (Wug Pioneer) Mg n@nuua (Wug Marandu) wagng vl
(g Tanzania) intuidlewfisufunislaliidh uadhlfduniiullagilfvandnanas
&1y (2554) Anwidvsnavesdelulnsiau uazniesziuteneniiiinadonandnuaznanin
vowguudeidndneldmsiihsaussniu Tnefinwiusudieunislate 5 38 1hud 1) Ta
Yo 15-15-15 051 100 Alandu/ls + Yegide 20 Alanfu/ls vimsdaynads 2) lasaen
2,000 Alan3w/ls 3) lademen 4,000 Alansu/ls 4) lademen 2,000 Alansu/ls + Yegise 20
Alansuw/ls udsnsdannass uaz 5) laysnen 4,000 Alandu/ls + YogiFe 20 Alandu/ls
ndsmafanneds nansnasomunislalennisiuavilumandnimdnuiisunmuainis
Inwuziazanstesldfinnuuanastumeadd Taenslddeisa 5 Tuwlunfiazlnnande
ﬁmﬁfﬂLLﬁﬁamaqmg']Lumsﬁé’ﬂwqqﬁzjm Wi 10.1 diw/ls/d
Mnteyainaruinsdunandiiiiuiinislinananuagauniwvemeiu

¥
=

Jestusgivdadenalsegie wazdeduinduladenianidianudfyediabesonis
a a 14 a v v ¢ + 3 dy I
Wsyaulauasinandnvewa1amnsdnd lnsanzdalulasau (N) valnszlulasudy
peAUIENUVDIAaBlINad NllaNdrAgluruIunIsdunTigiuas asduniniglasu
lulasiaunindu gnsinisduasieiuasnazastuie venantsinlulasiauday
peRUsENOUvRINIAailuwarlusiu Fadulnvusidfyrenisiasaiulnvesdniineiides
i davile Tau nsze une wng Wudu a1nnismsladelulasiuadufuiivazaiusage
Luldusunsdiuuseunn 30-60 % druiimdeazgadsluainduenavzlaenissemeluly

anavsegnuzdvallufiu Aefuwi, 2542) nsnevausmesisnazunnaiueenluny



yiafivuaznsdnnisaneg Wy viauasUinaleild mslviuazmannssy Wudu (gls
25500 wazAmy, 2555) Matudnsinsldteastuegfuanugauanysaivesiu udiudes
fnsaznevauswiolelulasiauiuogied Tnsasiumandniileiunislats mslddunanay
Tnaludnvasieiudslulnao widsnenagyinlfinmausimanmenmussiuitu @y
WATNITE, 2553) ﬁaﬁ?umﬁmmsﬂaluimwuiﬁgﬂﬁamawmzamgmméf@amisumﬁsu o
Pwanenugdesinensfiivmsaglafularinesdulssloviseinumsnslunivesnisan
AUNUNITHER
2.1.4 YAN3RFIUAUNIAFUIN (KU Soil Test Kit)

Tutlagluumineduinunsmansladnisimuiyansiaaaudiu (KU soil
test kit) TunumsnsanunsatlUliussiduszduanugeuauysaivesiunislunlasgnny
an1nAuTUAS waraINNTaUBNTNEN1IZYeIT NN INENEE 1 lulasiau (N) weanesd
(P) wa Tnunaideu (K) IenAseglunvasugninndeeualy s3ufsaansaiinsizsian pH
voaulddhe ddumaiusglinsmuaudesnisuesiiveiuindefandunuimeniiiy
mstsandunuAiliiiedesondvennuasnsfivinsiortldguiuaudesnsvesiio 3
unufiagiduusslovdudonanelfiiansidufivled Tngyansaaaoufu KU soil test kit
\nwnsnIanansaieudisnisldanudienueddie dunuaiiinsesidl wazniunasgia
FI57 MIIATIRlEaNTE 30 WIT wazamITa ATl 50 FIBE18 YARTIvEDURY
apaaiunadn nnwldazen Giadd uay Useiiv, 2550) wiogslsAnmduugihitssy
Hlugilevosynnsrvaeviu drulngazifumuuzihdmiuiiviasugiafidfey 1w Sy
duzvds 910 dov umszgai fivdn waznalsl AnSde uazans (2556) Wisuifisunsldle
puAmadeudy wazoiBaangns 20-8-20 lugnsmsinewdanda ludmianszd wuiy
grensfilddemuiuugiivosanmseviuiannuniwenduseuas vivdnliuay
Uinasinersluluganinnislidedanangns 20-8-20 dadutemuduuziiogianiig
Y93 1TUITYLN 910INT wazAe (2559) AnwinsuszendldynnsiaauauyssiuaIy
sosn1slelulasiauvewmeiulinenuin Inedsuuuunsdanisdelulasiau 7 loun 1) laild
Jo 2-4) ladegSedowenludondamn uazdonanyadl dns1 20 48 uay 826 Alansu/ls
MINAIFU 5-7) IiAT189IAUAN soil test kit warlddegsedenanlullvndamauazlonanya
Tinuadu wan1sfnwinuinisnistadenenludendains (21-0-0) MUANTATIEAAUIN
ﬁqmmaﬁ]aauﬁumﬂaumﬁﬂﬁmﬁwﬁuﬁmammsmﬁm’m%z‘gLauimwamamﬁmﬁﬂamLLazfmﬁﬂ
LLﬁngﬁqmmﬁu 5,422 way 1,076 Alansy/ls anuaau LLazmamsﬁﬂmé’aﬂdn?ﬁ%ﬁu’jmﬂ
ATIvdRUAUNIAaUINAIsa I lTUssuAuaeInsdelulnslauve g Auduouuign
1§ aehslsfmuuuzitodmiviivemsdniddldd siidesnnuguudesuintes 1
nazdoaidufinlunsegaidvaiu fnnsaigidula waznisdanisnisgniindnendatu uaydl
nsmouaussfindrefu SamnaiunsatuUsegndldleaiefezifulssloviodnsdade
nensnsEUgnuetulesuintes 1



2.1.5 msUgnuaznisauadnuufiuidesuintes 1
wewuesuintes 1 1 luiiviaunsavanldnaenrdiasaivlalanty

<
'

=

anmundenvesUszimalnedsdnineglulvaouvedlan (Tropical region) Samunzdniy
naaiaiiule Aufivgnansidiuuszana 1,300-1,500 fadumsreduazinisnszanes
vosruagasnanadufiviivouuasunndn guugigindt 20 esmisaidoa Julddluiu
Aounnedaiidnsdnnisiuasnsszuieti fudesliviueiniaauisamiemldazaan
wazdlAn pH lzjgjw%asi"'uﬁulﬂ Tagan pH vespufivivay feussaia 6.0-7.5

nswsENAY neulgnAIsiinisyi land clearing lnenisiiunsan u saldl
vidoingeins q senanuUasugnlvivun ietesiuliliiAndunseiunuuazanuidemese
wFesdnsfazidnluiulunlasgn mnftuiifinnsugniisviindufindefudussey
na wariinsiniesesdnsnadhunldeutes 4w liidusauiu aasiinislosede
Supunu Tnglalidnlding 40 wuiwas wildosannguudesuindes 1 dszuusn
Funvunndes fadumssadefunudsesaaslimnmgmddnasiulufuuazanansaldi
TidulFednediusyandnmanniu nenswdsuAuuonanazdesiimslonsulimnyauuas
dnsusunthauliissuwds e1adinsiiudunsedngasiuau wu Jeasn Jowidin Jedivan
Hudu ietielviRudausiugeanniy

o

[% '
[ Y =

nswwsenvieuiug duindudunsuninudidgiuneunis msldvieuiug

v q

[

NWnaTLITeNe NN1TTAN1TRLARYAIRENINABIAUNANTIYINTT DILVBIVIBUNUTT

3
Y

wngandmiuinsugnoglutaaussann 90-110 Yu euiusiesdinilanysal Tnetnanda
TiideRnvieuas 2 fo ilethluugnsely

n3Ugn ansnsavildieussnuauiasldiaiosgn dwiunisugnluiiud
guadnuazldussnuaunisliszesugnignitmnd 120 wufwns seninasu 80 wuRwnaS
Ugnuquay 2 vieu UnlviiulivioutugiBes 30 sam Tagli 1 foameglufutssana 1-2 i
agalsinudsnisugn seezugn wazdnsinisugnenauananaiuly ﬁzﬁ%’(uag}ﬁuﬂﬁwma
0814 LU anTmianden Aufiugn anuazaanlunisliiaiesiiogn sawdanumionvos
AunInT dmsutiausnveanmstgnievieuiiug assedinsy Tndesnslii neasinisse
ihlsiunniu awvilisnsnissonidy uwikesss Tldlvhfaudasgninsgasyinliouiug
wihuazmeld wazdodailiiuuiaduly szasiliduouiugiieauasmeldiguiy

nsindn ity enstinisidntefivsaudfefiefvuandn maemnnudesly
Fuialnagvinlinsidngsnuarvaziinarlimguudesuindosisindi uannetos wae
nanAnanas arsrndnteiivafiusnndsanugnlivssanm 2-3 dUai tneldussauau 14
\3eadng vieasiadl uidmiumsldasiafienvagilidimansenudonaugnaziinnis
anfauazidudunnesefltuasdundouls

a +

n15ldde Wuindudsinduedneds lnevlinlewazdnsinisld o19ae
b A & 4

uwanensiulunsiiuegivaninaiugauauysaivesiuluudaziiug lnggilon1sugnugiu
s lnsand uazany (2556) wuzthnislddesesiunieutgn dsgnuasndanisurme
feil Tuanmdusaudunsne mslddegns 16-16-8 wiouugn 8ns1 20 Alansusiols warlu
nenondausane 2 dUani ldsnsn 20 Alansusiols adafiaes ooy 2 Wou Swsn 20
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Alansusiels uaglungmevdswinusdme 1 e Mildleans 46-0-0 §ns1 10 Alansusials
4 1Y) a I ] v v o ] S o 1 A 4o A a
w38 21-0-0 dws1 20 Alansusels vefmendsinusimennasildlananusededinmiugs
MnNnagneuiilanUeingdinmvedlssnundnfingdinmens 100 Alansusels dunis
Ugnluanmdusiuvienuriunilen Wilddegns 20-20-0 wieuugn vendausme 1 1oy
9n31 35 Alansusiels Asenaeilonny 2 weulild dns1 40 Alansurels uaslunanends
Anusiane 1 wiaw Maldleans 46-0-0 w31 10 AlanTusials wse 21-0-0 8n31 20 Alansusie
13 nejwmendainussnennasildlonanusededinmiingnainninaznaunlaainueiie

= a o o @ = o ] A & a1 A Y |+
Finmvedssnundninedinmdns 100 Alansusels uwavillodulusazUnisadulddegns
15-15-15 unugns 46-0-0 w38 21-0-0 U3 MiatliitesnwiAmnuaunavessnemvianiuila
we asrudinsuladaduuziinislddelulasiauuuundng 9 wazdilififeyanisideids
Wisuiieuusgansninvesnisledelulasimuluguuuuiiuandeiu netillesainnislddews
avvliauazdniildonvasuandaiuluduegiuanuenuauysalve siu danisladeiuaiiy
Jnduorvezduaningiinensnadoalddnegs dumninuasnsansalddelulasiaunsy
mumNRBINTsasiivliegauwiass Nazdeliinuasnsausaanaildineluiossiunuean
Joiadasla
v 3 o ° = i a a o

st mndgnlugeeuilunnasiiaseuasiisanesianisiasyivlen
Lidndudeddiiun uimnaufisdnastinslidmn 9 5-6 u Tudasiuszana 300 Ardawns
sols agalsinudasinshineanaunnssiulunsiiiuedfuanuaiusalunssuiivesiu
luwsagiun Bnslviiaunsavilenaeds Nessuuimen idnuses lismeausunaes
Matiguegiugluuunsugnuennunins Yendssedsee limslimaiuiauiiy 20 Tu wsie
919N TENUADNSLSQYLAULATDINEN

MUY N1SARASILINAIIARTINY 75 Tu ndsanluaunsadaleyn ¢
45-60 Ju MilduegivingUszasinisinluld dezilundaduie@nmilendaiiony 45
Ju wivnniluidesdndazdniiony 60 1w lnemsiiuiieavilalaenisly da e wnIeadn

o oA 2 al & v Y o a6 | Y o g va a =
neaznglva wsesiuiied Wudu lunisdangiudesuintes 1 sewalidnfuuiniign
delimg unnvieludainlafu szgreliddduiudawseanysal wimndamdetalias
Al azvilisuén
v N A % a Y @ & I a =

nsugnusudesinelilananingeiasinisauasnuasudizudgnauda

mMaLiuNemandn dosguasnwinendinisiaiionisuaniielnl nailsveanuasnsgugn

'
a

vm:haQﬁﬂﬁiﬁmamﬂﬂﬁwmaﬂ%& Inewananlianas ilosanlddondodviouiugua
gapsulan AnmnssufAulazA1319Ugn Aastonlalduingedneine uavazlinaning
athaneseiiles elilduamlsuazdudnunniian dviunsianisudameh anudvesns
daviteengmsdniinarenandniazamnmyesivemsdaifiiuifedld Taealy nsudiu
prgmdnvhlinandmimtnuiadindu wlunwsdunduriliguamdarugvemdii

naslaanas (Crowder and Chedda, 1982)
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A5 HUN1SIVY

3.1 AFINUHUNITNARDY

AsAnwilldununisnaasuuy Randomized Complete Block Design (RCBD)
$1u1u 4 9 Tnsfimsdaguuuunslatelulasauiotgmennadmdsia 7 nsuds Tun

n333359 1 = lafldte (control)

n353357 2 = ldtegi3e (46-0-0) §051 10 nn.N /13

n353357 3 = Youenlaflondan (21-0-0) w1 10 na.N /13

n354357 4 = Jomenyat (Cattle manure) $ws71 10 AAN /13

n353357 5 = ldtlegi3e (46-0-0) mudAATEsiAY

n35u3s7 6 = Youenluidondamin (21-0-0) awA3iATIEsiAY

n354357 7 = Jomenyat (Cattle manure) muAn3iAs1zsiny

Taemslademumuuziilunssudsin 2-6 Sanuduuriveansuuadnd (2549)
AuugiJelulpsiauiiotisaneisns 10 nn. N/l3/ass na9ud3d 57 Aiaseviusuna
lulasiauanyevageuAuniaaus (KU soil test kit) fnanlagaumving1doineasaansuda
TatogSe Jouenlufondamin wazdonsnyai TiUTnalulasiaunauiinaifiviomnis
aufuuziivesgieluganaaeuiuninauiy wansA1n19197 3.1 uiluganeaoudiy
mpawlsifduugihdellasaudmiungnidssdafiddmuusihdelulasaudmiums
Ugndesmovaunu \ilesanndeaiduivfitidnvamassinelndidsstufunghudesuin
T899 1

M19197 3.1 uansUSinanstadelunsasasimdana uudesuinges 1

Yunaunsladeluusazass (nn. N/L3)

N33438 pdefl 1 aSefi 2 ASei 3 i
1ailddy (Control) 000 000 000 000
ldleeise 9ns1 10 AN/ 13 10.0 10.0 100 100
ladawanlaudlondamn 8031 10 nn.N/ 13 10.0 10.0 100 100
lddananyadd 8ns1 10 nn. N/ 13 10.0 10.0 100 10.0
lalegise muAliaTIzvay 4.4 5.2 5.2 6.1
ladouwauludoudamsn audnsziau 4.4 5.2 6.0 5.3
ldlgpanyaty MuAIATIZYiAY 3.6 5.2 3.6 3.7

TATILVAUIINYANADUAUNIAAWIN (KU Soil Test kit)
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3.2 MIamIguAuLazuaUgn

mswBuAuneulgnlignieuazvnzanfudaisniunazdrdgunn neunisla
W3EUALA2591 land clearing Taen1siiunsan #u aeoldl uasiawian senainulasugnli
A LﬁaammmLﬁamaﬁmﬁ]Lﬁmﬁuﬁum%ﬁﬂiﬂaﬂ’ﬁmwmuazﬁa;jﬂﬁﬁ’amuiwumm%’w
yhauluudas antuduanmslonzuarlous 2 ads YunthduliZeuuaradnaue i
iy Tviinieglundaseenlsivan Aousnulasgnynsdusetnafuneulgnifiolinsizsim
AnanTAMaaTvesiu (UiinauduFetng Tulasiouiiduusglend mnudunsaig a1
il ludy Usunausne1mssetuazass) wazlin1sinsienuiunasinemsvantude
aenyata iletanldlumsdnadiunusinlulaseunouldlidungiudesuinges 1
Mnwhnsenudasgnlfioun 2 x 2 wns S1uaueun 28 uwlas Tnsusazuiasgnls
WA 1103

3.3 nsnspaviaunug nsugn uazn1sguasnen

THviouiugaisionguszana 90-110 u viouwusdesiinfauysal Inetisndelid
defnviouay 2 U0 Wrnvanlundasvuin 2 x 2 wns lagldszezdgnsenitaiag 120
UALIRT TE1I19 80 wuRwns IneUgnuauay 2 vieu Unluifulvivieuniugides 30 asm
Tnelsk 1 doaueglufudszanas 1-2 2 Aeudgnarsfinislatesosiiugns 15-15-15 81 50
Alandusiols TunnnssuAtuagayladomuudaznsnisudsiandnn q 45 fu Lilevhsne
Tnomsldtonssudsi 24 daunssudsd 57 deudn 1 Juasiinisguaniiietilyinses
USinasnormslufiusisyanaaeuiuniaaui (KU Soil Test Kit) uagAudruniledsly
Anseiluiosujiininiotnanisinsziuiiouieuiy daudesnisliindimiu
Prausnesszdnseds Tnsarsfimssadiligumntu aevlidamnissenitu urdosse Yelall
ihdauasugninszassiliviouitugiiuasmeld waededlallifuuiaduly msgazsls
Fuviouiudifeuazaelfituiu anduinaunsliileessuvalanasiyniu Juay 1
Falus mnduliimnuazszinsy ehinslingnuntihdnsefuuwiu 3 fu

3.4 nsnutuiindoya

ﬁﬁﬂﬁé’mmﬁm%@LLsﬂué’amﬂUQﬂﬁmq 75 Ju uaafaseluvinisdaiianiuiien
wandmnn q 60 Yu fuszezim 1 laemsdannadsdosialidaiu (0 lwufiuns) deuns
AnviiNsinANaIRukartiuIIuIue mﬂﬁ?uﬁwmgﬁﬁy’aLLUmmmqﬂﬁuLLé’aduéhasmm
1w 1 Alandu insduanglusiuau 200 aveviadaniiowlusiuamm fuily (Leaf
area : LA) filfiuiily (Leaf area index : LA uwagtauSunmnaelsfladniadousioinios
SPAD 8% Minolta §u 502 9 ntuleuutisiiguvgdl 80 ssanwaidea ilusvezinan 48
Falas wiorunidhminuiasadifiolnssidnsnisaSaiuln (Crop growth rate; CGR)
LazHananUITALR (Dry matter) dndnegsiisunazidontiiovnluiiasiziusuna
Tulasauludufin fewn3ss CNS analyzer (LECO Corperation, 2016) iiethinduisim %
AMILTNTUYRIlUTAUNEIU (Crude Protein; CP) wagvinn1sdusiedrsauluiiasignin
Ansgiviinusinemslufiufeyamageuiuninauns (KU Soil Test Kit) wagAudumil
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daluiimsziluiesuiinas Welinsziuinnadunseing lulasauindudselovd any
Dunsasne arnsihlaiilufy Usinasine1msseuazqasis

3.5 MIAATzvidaya
thdoyaiAutufinuniinsizianuuususiumsadia (Analysis of variance) f1a
wuNsVaaasiinelikazUTeufisuanaiesewinanssyuis 1ne3s Duncan’s New Multiple
Range Test (DMRT) aaelusiknan M-STATC 983 Michigan State University



uni 4
NaN1598

4.1 amwgieima

A 4.1 meamwmmﬂmaamwzL’va‘mmmaaq&u’uwﬁ’uﬂqﬂﬁai’uﬁ 6
NEAINIYU 2560 qulicTuiandedl 4 Aetuil 22 fugneu 2561 wuilugaateusaiiioyuuss
pofflunnviinnaesiiadeu Tagludeuunsian 2561 TUsinarusunaenieuvinfiy 316.4
fiodiuns deduwhdauarnnfutufindoyanuitludisnsdnadsil 1 Sumndeudrsies
Sefluiutsdaiieusuusime Tasuiinasusaludousiunag 2561 ifles 74.6 fadiuns
wazndensdansad 2 Waudstousnadad 4 wuiiidunnvesTunazanminifintuiesy
Tnsamilunsdandsi 4 dunndesdranidn wiazadsiiuiiardussluiioung uaiau
NINIAYN waziugngy 2561 iU 121.8 189.2 uay 358.6 UaGAT AIUARU

dwsueamailutissroznanihnuneasmuiniitisguugiinnduuiagie Tnewuin
roudailoysuusine flrsgumgiianasneviuviu Tuideusuinay 2560 Tneflonmgiigean
33.9 psmwailioa uazguugidian 16.1 esawailioa 1ntugaumniazdfuiuinegly
annund dauludaenisdnadsdu q wudtgunnianuuwlsusiursudieley lagnasn
szognanhaunnassdlonmyiiaeanidoussann 35.8 ssmwallea uazanmgiisigaiads
Usganas 24.1 aseiaided (il 4.1)

2000 ~UaN fiaiausuuss  famssn 1 dinn W3 ARSI 4 400

e
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= 250.0 _ae_ e 250 o2
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=1 N %‘——" ] =
~ L d @
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= x =
aog 150.0 - = F 15.0 g;
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& 1000 L 100
jps)
50.0 - % - 5.0
OO T @ T T T T T T T T T 00
N.¢ 09.A 4.A AN i.ﬂ [SRJ] N.A i.EJ n.A GR3 nN.g

2560 2561

Sy —8—gumgiliasgn = A= gaumgiishan  * - e gangiiade

A
R 4

YA 3 2 oh

AN 4.1 uansUSINEY eumnnilgedn aumnginnan uazgumniiiade fusdulgn (Tui 6

o)
4 (3UN 22 NUBIBU W.A. 2561

= o v

Y
NOATNIEU WA, 2560) IUTLIUFAATIN



15

4.2 wamsaesziauluudasdan
4.2.1 aranudunsadusng (pH)
NN 4.1 wansransiaseeanudunsadusig (pH) Tufuneuld
Juits 4 ads nuhAdluulasgniifinisldadeusaznssisdaanmdunsadusis (oH)

wansneiumneata Inefuneulddens 4 a3y ZAannudunsadusns (pH) egluszaunans d
ALRRERETENIN 6.85-6.92

M19197 4.1 nan1TiATIene pH TuAuneuldlausazass

pH

n33175 pdii1 a2 a3 efiiia e
Lyildde (Control) 705 660 700 695 690
lddegise 6nsn 10 AN/ 1S 699 662 701 689 690
lalowouluflondamln 8ms1 10 naN/ 15 701 660  7.04 681  6.85
lddgnanyadl 8051 10 nn. N/ 13 669 665 710 701 692
ladegise mulaszviau 694 662 715 694 692
ladowonludondamn auendesievidy  7.02  6.57 694 688 685
lddgnanyadl muAinsenau 700 665 699 693 687
F-test ns ns ns ns ns
C.V.(%) 1.85 165 170 167 123

ns = lTANuLANAAUNIEDR

4.2.2 nmswasuudasardanimnisinlninvesiu (Electrical Conductivity; EC)
PNAS1N 4.2 uansmansiasginsildsundasamaninnisinlndilufu

Aeulddena 4 At wudAan st niivesdulunlasdgnnnnssuisnisladeluisianiy
waneeiun19ada winudrduneuldlens 4 a3t dAmaninnsiilniuadeegsyning 0.34-

0.41 mS/cm Beeeflusziuiiliidusunsosofia (0-2 mS/cm)

4.2.3 dunseing (Organic matter; OM)
wamnsIziviinadunieTag (OM) luduneuldds wuidudeuldlsnss
7l 13 waw 4 fen OM lalflenauaneatuneadd uwilufudeuldiondsd 2 wunssisnms
ladeiinavinlinuiusunn OM wansnsiuegelitudfeyneada (P <0.05) Inenssuisnisld

Nad’

I a fa a1 =i | w = ' acd -
gABNAINATILATIENAUIIAT OM aaNaAmnfiy 4.72 % Fauanenga1nNnIsuIsay 9 uazille
Baseraaiy OM Tufuneulddens 4 ase nulnssudsnislddeviinsing q ladnavinlvau
wiazuUasgoeduiunns OM unneeiun1eada lnedAegsening 3.64 - 3.90 % Pdninfu

fiUsunas OM lusedufigs (5efu OM g4 = 3.6 - 4.5 %) (157971 4.3)
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M19197 4.2 nansiaszinsiUasukUasmanimnisiibiiivesdy (EC) Tuduneulddeaus

azﬂ%’jq
EC (mS/cm)

n333175 pii 1 pSifi2 aSeii 3 efiiia e
Lyilde (Control) 029 037 044 034 036
Tadagise 6ns1 10 AN/ 1S 040 036 045 037 039
lalouenlanflondamn gns1 10 0N/ 1S 032 038 038 041 037
lalapanyaty 8951 10 nn. N/ 13 0.35 035 039 028 034
ldlegisy muAliaTIzviau 049 036 040 037 040
Talowanlanflondamn muAdasievdy  0.29 041 048 032 037
ladgnanyadl muAinT1eiau 0.40 039 049 035 041
F-test ns ns ns ns ns
C.V.(%) 39.49  27.89 19.68 24.83 21.67

ns = Miflmuwaneai U@t

M19197 4.3 Nan1TATIERABunseTng (OM) ludunsuldadousazass

OM (%)

N33UID ﬂ%’jﬂ‘ﬁ 1 ﬂ%’jﬂ‘ﬁ 2 ﬂ%’j\‘i‘ﬁl 3 ﬂ%’jﬂ‘ﬁl a4 LQ%EJ
Lyildde (Control) 330 4.12° 352 362 364
lddegise 6nsn 10 AN/ 1S 388  421° 355 365 382
lalouanlnflondamindns 10 naN/ 1S 395 4.24° 366 377 3.90
lddananyadl 8051 10 nn. N/ 13 376 4.08° 360 364 377
ladegise muAaszviay 389  4.02° 349 393 383
lalouanlunflondamnaiueiiaseian  3.69  3.94° 340 357 365
ldlgnanyadd muAinTeiay 373 472° 344 360 387
F-test ns * ns ns ns
C.V.(%) 1789 743 551 762 656

ns waz * = lifiauuanaesiune@da waruanaeiuegeiitdAgneadanseAuauou 95 % auaiau
fsnwinedingeiiusidanlusaaffiuanaeiuiiauunnaeiuegsilidud Ay vnsadanssruanudortu 95 %

4.2.4 leawasa (Phosphorus; P)

NnHamTIeTEiUnameanada (P) Mwanideuld ludunouldds uans
Tduinssudsnnslddesiinsne vinlilufuiivsuna P lfiaauunnanaiunieedia uinudn
nssuAEladogi3s (46-0-0) muATiAsgviau Suulduilidudeuldtens 4 afs fusum P
fuanasuld Tuiugedian Tnefiidewitiy 438.7 ppm sesasnde nssuAslaldde dan P
Fwanudsuld TuRuwinfu 402.2 ppm (5797t 4.4)
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M19197 4.4 namlasiziinameanaiaiuaniUdeula (P) Tufuneuldluusasass

P (ppm)

n33375 a1 ediii2 ediils ediila e
Lyilde (Control) 621.2  406.6 3040 2771 4022
ladeeise 9ns1 10 AN/ 13 6231 4115 2914 2719 3995
ladououluflondamn 8n51 10 AN/ 15 5841 3869 2987 2680 384.5
lalapanyaty 8951 10 nn. N/ 13 555.6  379.3 2948 2650 3737
lalegisy muAiATIzvny 644.4 4541 3357 3204 4387
ladowonludoudamn muendwsieviay 5159 3637 2709 2415 348.0
lddgnanyadl muAinsenau 6060 3966 3106 2918 4012
F-test ns ns ns ns ns
C.V.(%) 2045 2025 2103 2120 19.77

ns = iflAuuanEiuneEdf

4.2.5 Tnungideu (Potassium; K)
A a ¢ 1a = a a v a R o
WediasenuSnalnunaden (K Auaniudeula Tuduneulddens 4 asa
nufussaswUasdesiusua K lufuliuananeiunieds waduwildunuitduneulddey
a3 1 lunssudsnislddeuenlutondamn (21-0-0) dns1 10 nn.N/ 15 HUSuna K gefian
Wiy 432.0 ppm Tuvagnfuneuldleasan 2-4 wuiauilasunisladeveslulondaine
(21-0-0) muAIATIEVAUIUTIM K gafign danegsening 297.4-355.4 ppm (113197 4.5)

M19197 4.5 namasizidinalnwadeuiwaniudeuls (K) Tuduneulddausiazas

K (ppm)

n33175 pfifl 1 pSefi2 ez eSafia iafe
1yfldds (Control) 413.0 3261 2910 2817 3279
ladegise §nsn 10 AN/ 1S 385.2 3367 3243 2910 3343
lalouanlanflondamn 8051 10 ninN/ 15 4320 3120 329.0  279.1 3380
lddananyadl 8051 10 nn. N/ 13 4159 3240 3157 2757 3328
ldlegisy muAliasIzviauy 3927 2918 3047 2704 3149
lalouanlanflondamn muAiasievidy 4052 3554 3349 2974 3482
ldlgponyaty MR IZYiAY 406.6 3322  330.1 2784 336.8
F-test ns ns ns ns ns
C.V.(%) 565 1131 1198 794 552

ns = iflmuuaneaiuneads
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4.2.6 wAaLEN (Calcium; Ca)
INATNN 4.6 EAAINANITIASIEAUSUULART e (Ca) Nwaniudsuls Tu

Auneuldly wuinssudsnisladeludinavilifuliusunn Ca Muanwdsuls wansneiung

atd watlwwaldunuitnssuisladeese (46-0-0) muAiaTgiau Mlrauneulddens 4
ATY TUSH Ca aanign lneildn Ca 08581119 2,023 - 2,378 ppm UazlilellAT1esiaA1Laie
Ca Tudunaulddens 4 ase wudnssudslddeeise (46-0-0) amuA1iATIEnaU JUSuM Ca

49n71N55UTDU Anadewindu 2,133 ppm

M15197 4.6 nanTasizilSnaneadeuiuaniieuld (Ca) lufunaulddousazasy

Ca (ppm)

n33175 a1 pdiii2 p%afiz efiia e
laild{e (Control) 2,298 1967 1,809 2,059 2,033
lddegise §nsn 10 AN/ 1S 2,347 2,008 2,016 1,962 2,083
ladouanlanflondamn 8ns1 10 nn.N/ 15 2,300 1,971 2051 1,998 2,080
ldlananyadd 8ns1 10 nn. N/ 13 2319 1,956 2,012 1951 2,060
ladagise muelaszviau 2,378 2,023 2,104 2025 2,133
lalouanlanflondamn surdasievidy 2,278 1,924 2050 1,929 2,045
lalepanyaty MuAIATIZYAY 2,369 2,002 2,002 1953 2,081
F-test ns ns ns ns ns
C.V.(%) 485 542 1057 393 460

ns = iflAuuaneaiune@df

4.2.7 wunii@eu (Magnesium; Mg)
PMNAIS1N 4.7 wansdanan1IATERUsuaunti@en (Mg) Muanildsula

v
v

wugluuunsladeviinne q dnaviliusuna Mg luduneuldleasen 12 3 uay 4 14

[ (%
1 Y

LANA1STUN19Ena wazilialinsienaefevesUsun Mg nuinluduneulddesis 4 ase &
U3unal Mg adeeagsening 1,289-1,341 ppm

4.2.8 599wan (Ferrous; Fe)

91NANTNN 4.8 UANINANITIATIZREIMAN (Fe) wuaitudunaulddevia 4
S A e [ 1 1 [y aa 1l 2/ 1 a J 1+ S A aal
ATY TUSunasmdnlauananeiunieada wilwuldudluduneuldleassi 1-4 Tlunssuds
ladouwanluideudaa (21-0-0) auA1IATIERAY I TRUTUSUIN Fe ganian dAed
5811114 51.3-101.0 ppm waziiladinsieianade Fe ludunouldde wuiinssuisldade
woulateudawn (21-0-0) muA1AATIEAY TAUSHIM Fe un#ign dAwviafu 77.2 ppm

(1131991 4.8)
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Mg (ppm)
N3343s pdafl 1 aSafi2 efeiiz aSeiia Lefe
Lyilde (Control) 1,408 1,301 1,174 1273 1,289
ladeeise 9ns1 10 AN/ 13 1,425 1,326 1,326 1257 1334
ladowouluflondamn 8n1 10 AN/ 1S 1,425 1,319 1,345 1,277 1,341
lalapanyaty 8951 10 nn. N/ 13 1,401 1,294 1316 1292 = 1,326
lalegisy muAiATIzvny 1,416 1,305 1,295 1241 1314
ladowonludondamn muendwsieviany 1,384 1,313 1,339 1,250 1,322
lddgnanyadl muAinsenau 1414 1313 1,339 1,231 1324
F-test ns ns ns ns ns
C.V.(%) 2.43 2.76 9.65 3.56 2.66
ns = ldfianuunneaiunieada
A9t 4.8 nansiaTeitiinasnmin (Fe) lufurouldoudazads
Fe (ppm)
N3sUTs pfii 1 eSafi 2 e%eii3 efefia ade

Tafldde (Control) 497 900 768 712 719
lddegise 6nsn 10 AN/ 1S 465 915 729 693 701
ladouanlandondamn dns1 10 nnN/ 15 517 91.9 75.1 732 729
ldlepanyaty 8951 10 nn. N/ 13 51.2 855 783 765 729
lddegise murlaszviauy 41.7 723 571 56.5 569
lalouanlanfondamn suAdnsieiday - 513 1010 792 775 77.2
lalupanyaty auAIATIZYAY 477 933 673 653 684
F-test ns ns ns ns ns
C.V.(%) 16.29 23.28 18.00 14.76 15.81

ns = Mflmuwaneaiunsadf

4.2.9 §4nzd (Zinc; Zn)

WodisenUsunadinsd (zn) ludunsuldleusavase nuinduluudasy

wUasgosdiuTunn Zn ldunndeiunieada witiwwildunuinfuneulddena 4 ass IU3unau
Zn fiA10g 381314 3.08-4.89 ppm wazloTnsizniaaie Zn lufunsuldly wuinssuis
laJaviinnngg lfinavilvfuudazilasgosnnna1anun1eads widiwualidunudinisldde

woulufoudauln (21-0-0) 80151 10 nn.N/ 15 TiUTunas zn wniige dAwvinfu 4.05 ppm

(mﬁfmﬁ 4.9)
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Zn (ppm)

nIsUTD pdafi 1 edeii2 edeiiz edeia iade
Lyilde (Control) 454 347 422 395 402
ladeeise 9ns1 10 AN/ 13 462 354 392 381 3.97
ladeuanlundondawn 801 10 nn.N/ 15 4.57 354 4.02 395 4.05
lalapanyaty 8951 10 nn. N/ 13 402 308 407 38 375
ladegise murnszviau 4.15 340 460 370 395
Tadowonludoudamn mueninsigviny  4.98 3.45 382 377 377
lddgnanyadl muAinsenau 427 355 382 384 387
F-test ns ns ns ns ns
C.V.(%) 1226 1120 1665  9.14 6.06

ns = iflAuuanEiuneEdf

4.2.10 wusn1ia (Manganese; Mn)
1NM157197 4.10 WAAINANITIATIEIUSUIwNanITa (Mn) wunUsuia

Mn Tuduneulddens 4 ase lddauunnteiunieada widuulldudinssuisldde

woulufleudamn (21-0-0) dns1 10 nn.N/ 15 vilviduwsiazudasges USunas Mn geiian

Useanay 47.8-52.4 ppm adasieranadeduin Mn wuinaulunssudsladeweuluiey

Fandnsn (21-0-0) 10 na.N/ 15 USuna Mn 1adsgafigaindu 50.5 ppm Fageninauly

NITUTBDUY (M15299 4.10)

M19197 4.10 HaN15IATIERUTINAMINTTa (Mn) TuRuneulddausasase

Mn (ppm)

N3333% pdafi 1 edefi2 edefiz edeiia iade
Laildde (Control) 49.3 423 50.1 458  46.9
ladegise §nsn 10 AN/ 1S 514 492 475 444 480
Tadowonludoudams dns1 10 nA.N/ 15 524 49.5 51.4 478 505
ldlpanyaty 8951 10 nn. N/ 13 480 422 486 460 462
ldlegisy muAliasIzvau 453 467 430 427 445
ladouanlanflondamn muAasizvidy  50.7 48.6 47.5 46.5 48.3
lalapanyaty auATIATIZYAY 457 475 442 420 449
F-test ns ns ns ns ns
CV.(%) 7.39 16.58 10.31 7.14 7.56

ns = hiflmuuaneaiuneada
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4.2.11 na3un4 (Copper; Cu)

HAN1TIATIERUTIMBILA (Cu) TudAunauldles wuirlunssudsldden
wananaiuldfinavinliauksaskUasgneiusuin Cu wanAea UNI9EnR wadwudlUunuINAY
AouldJumuAuuziiuasa A Insienay ased 1-4 da1 Cu 98581319 2.12-2.90 ppm

d‘ a 6 1 t:{l a 1 1+ 1 ) 1+ a 1 1 o Ya 1
wazdiadimssrianade Cu Tufuneuldde wuiinssudsladesdasng 4 lulnavilifuusiag
wUasgogunndnaiuneadia lnedlal Cu agussana 2.25-2.51 ppm (M15741 4.11)

M1319% 4.11 #an15ATIEUSIAmewad (Cu) TuAunoulddoudazas

Cu (ppm)

N3N0 ﬂ%’jﬂ‘ﬁl 1 ﬂ%’jﬂ‘ﬁl 2 ﬂ%’jﬂ‘ﬁ 3 ﬂ%’jﬂ‘ﬁl 4 Lagﬁ
Lyildde (Control) 270 221 242 264 250
Tadagise §ns1 10 AN/ 13 2.50 2.29 2.35 2.47 2.40
lalouenlaunflondamln dns1 10 0N/ 15 270 228 245 257 250
lddenanyadl 8051 10 nn. N/ 13 257 213 255 280 251
lalegisy muAliaTIzvau 247 216 212 226 225
ladouanlandondamn murdasizidy  2.90 248 245 272 2.63
lddananyadl muAiins1enisu 265 248 235 252 250
F-test ns ns ns ns ns
C.V.(%) 1464 1896 931 935 951

ns = Mflmuwaneaiunsadf

4.2.12 Ysanaluimslesau (NO5 ) annviasujjinns
dusunan1siasgrvsunalumsnlassy (NOs ) wuiwﬁudauiéﬂaﬂ%’jaﬁ 2-
4 Usunae NO5 Tudulifiainuuanananunieana LLﬁiﬁLLu’JIﬁN’jﬂauﬁauHﬂﬁﬁgﬂ a0y 4l
U3uad NO5™ flAeg5ening 0.51 - 0.99 ppm waziilodimsnziaads NO; ludunouldde

nuInssuistadevindie q lulinainlifuusaswlasdos TUsunn NOs uaNe UNads

lpgdAn NOs  aguseanas 0.54 - 0.61 ppm FedoauiiUsuna NOs Tuszdufidnann (sedu
NOs #1310 = <1 ppm) (1597 4.12)

4.2.13 Ysanadlumsmlaasu (NO5') 3nYARRaaURUAIATUIN
IR 4.13 wansnani1siasizndsunalumsnlossay (NOs ) %

a (3

WATIENINYARTIVERUAUNIAaUIY TuRAuneuldlens 4 aTs nudrdulundasdgniinigld
Jousarnssuiziusunm NOs MIAT1eRnynnsiadeuaunInauiy nogluseaum-auin

naloradunsig NOs daulugjgnizazanevsessmeluivivilivinnalulasaulufue
TusgAuNaBeaenndesiuran1TiasIziluiesuuinig (115199 4.13)
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M157199 4.12 wan1FeseiuTinalumsnlessu (NOs ) luAunsuldlausiazass a1nvies

U U7
NOs™ (ppm)

N3N0 ﬂ%’jﬂ‘ﬁl 1 ﬂ%\‘l‘ﬁl 2 ﬂ%’jﬂ‘ﬁl 3 ﬂ%’jﬂ‘ﬁ a4 Laﬁ'a
lailde (Control) - 057 086 090 058
lalagise §ns1 10 AN/ 1S - 0.75 077 086 0.0
ladowanlaunflondamndnsi 10 na.N/ 1s - 066 089 078 058
lalapanyaty 8951 10 nn. N/ 13 - 069 099 079 061
ldlegisy muAliaTIzviau - 051 082 097 058
lalouanlanflondamln ouAnsieviay - 054 085 087 057
lddananyadl muAiinsIenisu - 063 083 070 0.54
F-test - ns ns ns ns
C.V.(%) - 2357 1716 19.29  11.25

ns = Miflmuwaneaiunsadf

M19197 4.13 nan1sieseiUsinalunsnlessu (NOs ) anyansvaeufuniauy Tusu

rewlddousiazads
NOs™ 21NYARTIAABUAUNIAAUIY

n35u35 pdsfi1 efsiiz ez efeiia
Laildde (Control) AN dann dunn Anan
ladegise 6nsn 10 AN/ 1S AN A dan dan
Tadawanlanflondama 8031 10 nn.N/ 13 AN Aann A ean
ldlapanyaty 8951 10 nn. N/ 13 Aann fann A dun
ladagisy muelaszviay AN A dan dan
ladawanludondams muAdasiziny AN AN i fain
lddananyadd muAinsIesiiu fnann fann Awn eann

AATRRUIINYANAFOURUNAAUIN (KU Soil Test kit)

4.2.14 Ysanauuanluieylaaau (NH,* ) anviesufjuidnis

dmSunamsinsgvivinaueuludeulessy (NHe' ) wudnu3unas NH*
Tuduroulddended 13 uar 4 Auudavuvasdeslifinruuansreiunisadd uddusuiu
nouldtendsdl 2 nuiinssuisnislddeiinavilifuiviunuenludeulossu (NH," )
wansinsiuegaiideddgnieads (P <0.05) Inenssuisnmistddenanniuinsienauilen
NH," geftaaiiiiu 9.33 ppm waiiledinsesianads NH, Tufureulddesi 4 ah nud
nssuisnistadeviinsing q LifinavinliduusasuUasgesuwnnanaiunieada lnedian NHe' o
521319 4.55 - 5.20 ppm FedaTAufiuTua NHe Tuseduiisn (5edu NHe' 61 = <1-10
ppm) (57971 4.14)
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M15199 4.14 wan1siegvisinasenluieulesau (NH,) TuAuneulddewsazass 91

WosU U
NHg4" (ppm)

QEEHEE! pdafl 1 efafi2 efeiiz aSaiia Lefe
Lyilde (Control) - 272 865" 423 520
Talagise §ns1 10 AN/ 13 - 270 733 418 474
lalouanlanflondamln 8951 10 nnN/ 1S - 258 711 437 468
lalapanyaty 8951 10 nn. N/ 13 - 280  T7.69° 418 498
ldlegise muAiiasiziau - 255 798 343 465
ladouanlaunflondamn onuansigviay - 233 685 448 455
lddgnanyadl muAinTIeiau - 236 933 365 511
F-test - ns x ns
C.V.(%) - 14.14 11.96 14.24 8.87

ns waz * = lifiauuananesiuneada waruanaeiuegedidedfemeadanseiuanudoiu 95 % auaau

fdnwinedingeiiuridnlusaaffiuanansiuiiamuunnaeiuedsilidud Ay vnsadanissruanudortu 95 %

4.2.15 Ysunuwanluieuleasy (NHs*) 3n¥ansladauun1aausl

AT 4.15 wansnan1sias1enusunautenludedlenou (NHg")

NYARIvERUAUNIAaLIN TuAunauldle wuirfuneulddena 4 ase TUTutas NH, 910

gansavdouiunaauy Megluseiuga-m anadumszdnvasfudufumiles wazann

Augnuwhudailiianisesaedludeulauinnitan miuune danalvluduiuTuiasig

lulpsiaunge-maaennneiunan1Tinsziuiesuinnig

M15199 4.15 wan1siiasenUsinaseslullenloasu (NH,") ngansisgeusiuninauiy

lununeuldlausavass

NH, " 91nAnTI9d0UAUNIAZUIL

QERHE ATl a2 AsW3 afad
1ailddy (Control) dwnae Umunand AN Uunan
laleeise 9ns1 10 AN/ 13 Uunan #in Uinans  Urunans
Talowanlanflondamn 8051 10 nn.N/ 15 Ymnans  drunans AN Urunana
lddananyadd 8ns1 10 nn. N/ 13 Junae  dunand #in Urunang
lalegiy muAiATIzvnauy Urunana #in Urunans AN
lalauanlanflondamsn muAdiasizvny 6N AN AN AN
lddoronya’s muAImszinu Jwnanw 6 i i

WATMRUINYANAGR URUAIAAUIY (KU Soil Test kit)
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4.3 Yayan1ssgiivlauazananvawmigiuidesuindes 1
4.3.1 UIUNUD

1NM15197 4.16 uansdeyasiuruvesensvemguidesiinges 1 7
1#suiglulnauluguuuuiiunndrsfunudn lunisinaded 1-3 nguudeddlasule
Tulmsiaunuusing 9 Ssaumiesensliunnseiumsada iftesnsinndedt 4 finuin ms
Tagelulnsiaumuainsginuagrilivdudefimunnned Tnewuimslddegiodild
puduugiuarldgnuaiinmeinuasyilivghinnsuanneffigawindu 11.88 uay 9.88
wila/ne Auanu sesaunfe nsldlenenluioudann waznislddenanyaiiniuen
AT TAITU 8.63 Uag 9.83 ve/nNd AUEINU

M99 4.16 HanTIATIEAILILMlTewg L UssUINGes 1

FNUIUNUD/NE

N3517% ﬂ%’jﬂ‘ﬁ 1 ﬂ%’jﬂ‘ﬁ 2 ﬂ%’j\‘i‘ﬁl 3 ﬂ%’jﬂ‘ﬁl 4 LQSEJ
Lyildde (Control) 1045 1045 683  7.25° 878
ladegise §ns1 10 AN/ 13 1210 1098 1213  9.88®  11.25
lalouanlanflondamn dns1 10 nn.N/ 15 1255 1270 888  6.60°  10.18
lddgnanyadl 8051 10 nn. N/ 1 1013 958 745 655" 843
lalegiy muAliaTIzviau 13.18 1115  10.83  11.88° 1175
lalouanlanflondamn surdasievidy 1263 1220 1018 863  10.93
lddgnanyadl muAinTeiau 973 985 1048 9.83"  10.18
F-test ns ns ns * ns
C.V.(%) 17.65 1551  27.88  27.33 1822

ns wag * = ldfimnuuanansiuneeda tasuanansiuedudidddgadanseauaudedu 95 % aua1u
fshwinedingeiiuridnlusaaffiuananeiuiiauunnaeiuedsilidud Ay vnsadanssfuanudortu 95 %

4.3.2 SPAD Chlorophyll Meter Reading (SCMR)
A5197 4.17 wansnavosnisladelulasiausienl SCMR vesmgiudesuan
Y01 1 nuttlunisdandsdl 1 uay 2 msladelulanaunnnssuisinavilindiumde e
SCMR uaneeiumeada tnenudinssudsnislddeaumuusinuagaiuannsisnaulid
AuAnAsiY wiazuanesfufunssdslaldde daulunsdaaiedt 3 uay 4 wudinsld
Jelulnsiaunngvuuulainavilvivig/ e SCMR uaneineiun1eeaiia

4.3.3 Gullwuilyu (Leaf area index, LAI)
= a N % N € 1 =
M15°99 4.18 wanINanITIAIIeAIRNunlureag i lesuinges 1 9
Sullulasiaulugduuusng 9 wudlddnavilimg e sdadsdnunluwnnaieiunig
adAlunNATINAR watuwdltunudinisanasei 1 way 2 5n1slddesanlutlvndaims (21-0-
0) 8931 10 NN/ 15 vinlvimgfiudesuinges 1 dadviliinuiiluanngn wiiiu 6.42 wag 6.71
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puaIau danlumsdnasan 3 war 4 Juwildunuinisnisladesise amudnsienau il

¥ '
v A A

e nulesuintes 1 dedsdnuilunnngs wiriu 5.96 way 7.19 auasu

A19799 4.17 Han15IATIZYA SCMR v Lulesuinges 1

SCMR

N3N0 ﬂ%’jﬂ‘ﬁl 1 ﬂ%’jﬂ‘ﬁl 2 ﬂ%’jﬂ‘ﬁ 3 ﬂ%’jﬂ‘ﬁl 4 LQﬁIEJ

lafldde (Control) 34.8°  281° 302 473 351
laleeise 9ns1 10 AN/ 13 41.0°  486° 315 422 409
lalouenlanflondamn 8ns1 10 nnN/ 15 49.9° 379 283 370 383
lddananyadd 8ns1 10 nn. N/ 13 49.1° 403 339 36.2 39.9
ladagise muelaszviay 44.9° 413 316 497 419
lalouenlaunfondamln suAdasievidy - 40.3°  385%° 295 396 370
lalepanyaty auAIATIZYiAY 48.7° 376 332 517 428
F-test * * ns ns ns
C.V.(%) 1333 1862 1173 2301  9.34

ns waz * = lifiauuananesiuneada waruanaeiuegedidedfnmeadanseiuanudonu 95 % auaau
fdnwinwdingeiusitanlusnansfiuanaeiuiiauuanseduegided Ay mnsatanssfuanudortu 95 %

A19199 4.18 HanTIATIEARUENWAly (LA w9mgiudesuindes 1

LA
n351738 ﬂ%’jﬂ‘ﬁl 1 ﬂ%’jﬂ‘ﬁl 2 ﬂ%’j\‘i‘ﬁl 3 ﬂ%ﬂ‘ﬁl a4 LQSEJ
Laildde (Control) 6.14 5.77 5.51 550  5.73
ldleeise 9ns1 10 AN/ 13 573 561 535 706 594
ladouanlandondamn 901 10 nn.N/ 15 6.42 6.71 452 447 553
ldlapanyaty 8951 10 nn. N/ 13 584 624 539 511 565
lalegiy muAliaTIzvnau 5.61 643 596 719 630
ladouanlandondamn auAnsievidu 634 6.47 5.15 489 571
lalepanyaty auATIATIZYAY 489 660 494 645 572
F-test ns ns ns ns ns
C.V.(%) 2222 2361 2569 2913  14.48

ns = lflAuwaneai U@t

4.3.4 NaNaANUIRUNER

M1397 4.19 wansan1Tiasizvinandnumtnaavemgulesuinyes 1
nlasulelulasiauluguuuuiuandeiu wudlunsinasei 1 uag 4 nghilnandnivdngn
wAnsingiunnaada tnelunisdnasei 1 wudnnistadelulasumuaninsisiauiinarinli
narinandnumtdnangeniinistddeauduuzin Inenslddowesludendamnaiuen
a ca 14 a H o A - ! & ] 1 ! 1+
Aanenaulvnandnumdnasiiaamindu 4,133 nn./ls/ade winliuand19ainaisldde
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woulufeudanniudiuugdt nslddegeniuaitasiziauy waznislddegeniy
AUzt AANAAU 3,980 2,807 way 2,787 an./l3/a%s muddu dmsunissanded a
wuin msldtenonyatinuAdinseiaulinandnininangefign sesasndonislade
gamuAndiesgiay Saiiu 1,512 uay 1,483 nn/li/ads augidu dalumsdnadsd
2 uay 3 wuiwgudesnandmimidnanliusndetunsadflunnnseis

A1919% 4.19 wanTiATziNananuminanergLulesuintes 1

nandnuvinan (nn./ls/as)

n33175 pdil 1 a2 ediilz efiiia s
Lyildde (Control) 2,227 1973 1,573 1,026® 6,799
lddegise 6nsn 10 AN/ 1S 2,787°°° 3314 2,057 1,049® 9,206
lalowouluflondamln gn1 10 N/ 1S 3980 2,041 1469  696° 8,186
lddgmnanyadl 8051 10 nn. N/ 1 2,393 2053 1,547  744° 6,738
ladagise mulaszviauy 2,807° 2460 2,308  1,483° 9,058
ladowonludoudamn muendwsneviay 4,133 2,687 1,890 995 9,705
lddgnanyadl muAinseiau 2,160 2,723 1931  1512° 9,327
F-test x* ns ns o ns
C.V.(%) 2600 2887 2993  27.04 2178

ns waz ** = luflaulanansiunsadan LazuanansiueslidudAynsadanszauaudeiu 99 % amaeu
fsnwinedingeiiuridnlusaaffiuanaeiuiiauunnaeiuegsilidud Ay vnsadanssAuanudoru 99 %

4.3.5 NAKBAUIMUNLIAS
‘NI a 6 a g o L4 L4 | 3 1

M5 4.20 UanNan1TInTgiNandnumtnuieme udesuinges 1
Alasulelulasiauluguuuunuansdieiu nudnlunisdiaasedl 1 uag 3 vgdnandndinin
wiauane1afun1eads lnglunisdnasan 1 nudnistddelulasiaunuainsisnauiinayii
Ivgilnandnininuisganiimsldadesumuugi lnenslddoneuluflaudamnniue
a §a 14 a 5 (Y = [ ! & | & 1 ! 1+
Anszviaulinandnumdngangamindu 718.6 nn./l3/Ase wdnldunnsisainnisldde
wonluilleudaaniudiwugin n1slddegieniuardmseiau waznistddegiseniy
AUz NllAiy 683.3, 505.1 wag 545.5 nn./ls/aTe aud1du dmSunsdnasei 3
wud1 Mslddemenyatinualiasgvauliiandniininuisgeiian sesasunaenslddey
gIERINATILATIEVAY HAinfu 386.3 war 346.6 nn./ls/ase muddu dwlunisdnasan
2 wag 4 wulmgudeslinandainninanliunndnsiunisadaluynnssuis
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nananutnwAs (nn./15/a59)

AS5470 AN 1

ASIN 2

ASIN 3

ASIN 4

334
Lyilde (Control) 372.9° 3757 263.0° 3152 132638
ladeeise 9ns1 10 AN/ 13 5455 397.8 3430 3840 1,670.3
lalowouluflondamln 8n1 10 N/ 1S 683.3° 3701 2526° 2685 15744
lalapanyaty 8951 10 nn. N/ 13 395.5°  327.8  221.9° 2508 1,196.0
lalegisy muAiATIzvny 505.1%°  407.9  346.6 3194  1,578.9
ladowonludondamn mueninsieviay  718.6°  467.3  2225° 3073 1,7158
ldlgnanyadd muAinIesiiu 368.0° 4328 3863 2744 14615
F-test *x ns * ns ns
C.V.(%) 2254 2483 2615 2797 1876

ns, * way ** = L uuanaeiunieadin wazuanaenuegdidedfgnisedanseauanuidoniu 95 wag 99 %
AINEIRY FdnwsAesinguiiniianlulafsiiuenasiuiinusand1siuegedidedAynisadfnssduay
o 95 uaz 99 %

4.4 paun v suinges 1
4.4.1 Usanalulasiauluduie (Nitrogen in plant)

A15199 4.21 wansran1siasziusunalulasuluduiiondudesuin
¥09 1 AldFudelulpaauluguiuuiiunndetu wudilunsdaedadl 1 3 uay 4 Banslader
g ivsinalulasnuluduivunndeiuegnlifedAyneada (P < 0.01) Inenisldde
Aenyaty auAiiasziau e lulasaulufufivgafign du 0.63 0.62 uag 0.74 %
puddy lurmeiinisdnadadt 2 ldfianuuendrstunieadd wisiuualdudn mslddegde
(46-0-0) m1uANALATIEYAY il ulesuindes 1 TuTunalulasiauludunegendi
N39135Buq fAuvindu 0.55 %

4.4.2 ANUIUTUVUSAUNEIU (Crude protein; CP)

M599 4.22 wanawanisingianuduturestusiunevlusuiives
weudosunngdes 1 wuiilunisdandadt 13 wae 4 Fnslaterilimgiinnududues
lsAuveruuansiuegeildediAgynieada (P < 0.01) lagnislddemenyads auen
iy TienlUsfugafianUszana 3.95 3.89 ua 4.62 % muddu luvagiimasaaded
2 Wifimnuunndeiunieada waduualdudr mslddegise (46-0-0) muAInTIennu uaz
nslddenenyads §ns1 10 na. N/ 15 vilvimgremsdmidaanududuredlusiuveuas
NNsTUATEUY
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A15199 4.21 wansieszvivsunalulasaulunuieseesmg uudesuinees 1

Usunadlulmsiauluduine (%)

n33375 pdii 1 eSai2  efiiiz eSvia wde
Lyilde (Control) 0.60° 049 051" 058" 059
ladeeise 9ns1 10 AN/ 13 054 015  052°  050° 0.52%°
ladauanlandondamn 8051 10 nn.N/ 15 0.45° 048 0.46° 059  0.49"
lalapanyaty 9m51 10 nn. N/ 13 058 053 051" 061" 056%
lalegisy muAiATIzvny 051 055 056 049" 053
ladowonludoudamn muendeseviay 043 0.46 0.44° 058" 048
lddgnanyadl muAinsenau 063" 047 0.62° 074  0.61°
Ftest o s o . o
C.V.(%) 1130 1356 761 1174  6.78

ns waz ** = luflaulanansiunsads LasuanansiuedwlidedAyeadanszauaudoniu 99 % amaneu
fsnwinedingeiiuridnlusaaffiuanasiuiiauunnaeiuedsidud AynsadafiszAuanuiioiu 99 %

A9199 4.22 wamsieszlusauluguivemgulesuindes 1

TUsAuluduie (%)

N3N ﬂ%ﬂ‘ﬁl 1 ﬂ%’jﬂ‘ﬁ 2 ﬂ%’j\i‘ﬁl 3 ﬂ%’j\i‘ﬁl a4 LQ%EJ
Tafldde (Control) 3.80°  3.08 323  364° 343
ldleeise 9ns1 10 AN/ 13 338 323 330" 3.12° 326"
ladouenlandondamln dnsn 10 nnN/ 15 2.81°  3.02 389 369" 3.10™
ldlpanyaty 8951 10 nn. N/ 13 3.65° 336 322 385" 3527
lalegise muAliasIzvnu 3.18%° 345 354"  306° 3317
ladouanlanfondamn enueasieviay  272° 287 379 3.63°  3.00°
lalepanyaty auATIATIZYiAY 395 295 389" 4.62° 385
Ftest o s - - o
C.V.(%) 1125 1351 749 119  6.88

ns wag ** = Liflauuendaiunada wazuanaeiusgsfidedfgyneadainszauanudoiu 99 % auainu

fdnwsmMwdingeinidnluuaifsfiuansrsiudinuunnsnsiueg1sfidedAynsadanss duanudodu 99 %
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4.5 Yszansamnsiglulasiauvawmgjiutesuinyas 1
4.5.1 m3galdlulasiay (N-uptake)

31971 4.23 uanawansieTzinsgeldlulpsauvemgudesundes 1
wudrlunisinedsd 1 2 way 4 nduudesuindes 1 insgaldlulasauldbiuandeiung
adif uslunisiaadedl 2 nudnsladeronyaimuAieseiauinisgaldlulasaugeiian
Wity 2.37 nn. NS Welinsizsianadenisgaldlulasion annnsdaia 4 ads wudnlad
ANUWANAiUEEs uiilunlduinnislddesise (46-0-0) amuAimeiau inlvivg iy
Wesuntes 1 geltlulmsiouadeunniian wiidu 2.09 nn. NS gandnssadsnslale vie
ouq

M19199 4.23 nan1sneinisanlilulasiuvemgiudesuintes 1

N uptake (nn. N/l3/aSa)

N3517% ﬂ%’jﬂ‘ﬁ 1 ﬂ%’jﬂ‘ﬁ 2 ﬂ%’j\i‘ﬁl 3 ﬂ%’j\i‘ﬁl a4 LQ%EJ
Lyildde (Control) 2.26 184 136 234 195
ladegise §ns1 10 AN/ 13 258 203 181 191 208
ladouanlanflondamln 8n51 10 nn.N/ 1S 3.05 178 115 155 188
lddgnanyadl 8051 10 nn. N/ 1 2.31 175 112 151 168
lalegiy muAliaTIzviau 2.51 225  195° 165 209
lalouenlunfondamln muAdasievidy - 316 208  0.94°  1.78 1.9
lddananyadd muAinsesiiu 203 207 237" 148  1.99
F-test ns ns xx ns ns
C.V.(%) 24.99 2253 2656  27.72  17.09

ns wag ** = Liflauuendaiun@dd wazuanaeiusgsiidedfgneadainszauanudoiu 99 % auainu
fsnwinedingeiiuridnlusaaffiuensnsiufiauunnaiuegwlded Ayvnsadanissfuaudodu 99 %

4.5.2 Yszansnmnsialulnsiau (Nitrogen use efficiency; NUE)
NaN1TALATIERUsEANS A NS g lulnsiau vewgiudesuindes 1 Tunis

o ]
Y v a

fnATen 1-4 wuamguudesuintes 1 dussdnsannisldlulasiaulaunnaieiusgiel

v o w a

WodAyneads Inedsnslddeneuludoudamn (21-0-0) mueiinsiznau vivlvne i

o

Jesundes 1 dusgansammsidlulasiauuiniign wiriu 141.4 89.8 74.2 uag 58.9 nn.

Handn/nn.N Mld/ase mud1du Wedns1enAnedsann1sdiang 4 ase wuinnistadelu
! = o 4 4 IS s 1 IS a a ! [ %

sUsuung 9 dnavilvivgluudesuindes 1 ussansamnislelulasiauainuunneneiu

o w

pg19lited1Ay8mneads (P < 0.01) wazdsnisladenanluilondame (21-0-0) n1udl

a o

Baszviay yilveduseansamnisldlulasiauasian (n15199 4.24)
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A919% 4.24 wanTieszideUsEansnmnsiglulasiau (NUE) vesmgiudesuinges 1

NUE (nn. nawas/nn. N #ild/ass)

N3343s plafl 1 aSsii2 ez efsfia  Lafe
Laildde (Control) - - - - -
ladeeise 9ns1 10 AN/ 13 41.2  39.7°  34.3°  363%  41.2°
lalowouluflondamn gn1 10 AN/ 1S 6839 37.0°  252° 286  39.8°
lalapanyaty 8951 10 nn. N/ 13 39.59  327°  221° 308 31.3°
lalegisy muAiATIzvny 1147 784° 666 523" 78.0°
ladowonludondamn muendeseviay  141.4° 89.8°  742°  58.9°  83.0°
lddgnanyadl muAinTIeiau 102.2°¢  832°  427° 583 79.5°
Ftest o o o x xx
C.V.(%) 28.82 29.89 22.75 30.00  20.39

ns, * wag ** = ldfimuuanateiunieada wasuanateiueg1adidedrfyniseianseauanuidoniu 95 uag 99 %

AEIRY fdnwsaesinguiiniianluwadnsfiunnasiuiinnuuenssiuegedide drdgymisedfvissauang

\Foshu 95 uaz 99 %
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4.2 33130

nsAnwmavren1sinnslelulasiausedssdnsamnisldd glulnsiauvemgfiudes
Uindes 1 wudndlewSeuiiisusgninenisladelulasioumuduusiesnsudadnd (2549)
10 nn.N/L3 fumslddemuaniinseinulasyansisaeuAuniaaus (Soil Test Kit) §9n13
Tatemuainnginuiuiviinadetosniinsldtomuduuzinesnsudadaiifou 1
W@ (3.6-6.0 n.N/LS) Taenuiug wudesuindes 1 Auszansnmnislalulasiauainnis
TadpmuAdnsizitu unnhmslddelulanaumusuuzimensauadn fliduiinsg
Tatemnldunlufieflianusogaluldlivmn dudumsldlinssmuaiudosnsvesiio uag
Tdlvigndes gninan gniiileliAnuszanBaimunniign (Roberts, 2008) aoandosiuna
NsfnwIves J¥swa wazany (2562) wuinistddenueninsgviaurinlimg e suin
799 1 nandnimiinuisganivisnsladenusnuusnimesnsnadend lnsmensldte
wonlndosdamnnuadinseiiu feteradunnedowonludondamn 21-0-0) Huted
Uanudessinlulasiauseninlasindy wazdiisigimedu (5) iWudiuiszneu Teeglugy
yosdamnlonsu (S04 fivaninsagalulivsylovdlunmsiosadulald uazdsaenndasiu
N13ANIVRIDININT WazAME (2559) NUIIYANTIVABUAUNIAAUIY (soil test kit) @11150
wanlduseifiumnudenissiglulasiuvesna Autuenuimle waznisldaleeslulloy
Fawle (21-0-0) aueAIATIERUlag YRR TIvERURUNIAaWIN LWLty i Auditouun
gifimaaiydvln wandatuiings LLazmamamﬁwﬂmLﬁaqqﬁqm Wy Waiiad wazauy
(2560) s191uInsladeuenluiendamn (21-0-0) auA1IATIERRULAgYANTITEDUAY
meaunfwldiilindhAudvenuiendinisunnned uaglinandngefian Seusdldieg
nIRdRUAUNAaUINaNnTathusEgnAlslatung e sdn

ogslsmulunisinud wudaandmiminusislifiaruuansieiu fadoraiaan
Tugrszezmaasyivimvemgudesiinges 1 luseunsdinaded 2 waz 3 iaduanmin
LazUensq ﬂ'auv‘hmié’f@%dﬁﬂiﬁﬁ@ﬁ@%ﬂﬁﬂﬁﬁﬁﬂhLL‘U@&UQﬂ Snveusnauamaassd
SnvngAunien udufuiidnnsszuisdldlid Fsenvdmadennuduusslonives
ulasiuluivlneUsinaniduinrausdeniswSyiulnvemauudestndes 1 A50E7
1,300-1,500 fiadumseiad (lnsane uazane, 2556) edidledaiwhadadunanuni 5-7
Yu Fandriudesaunsonudviaddldliiu 2-3 fu (@lemstiemderusraufofvhdu
s, 2556) Tumsinwiinuimaenidiouinwieu 2561 feuflasshnsdaiietuiinnanssd
2 fiUinarunnazauluyuiinaigeds 320 uu. waznuitnaoaszeziavinaunnassi
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Abstract A soil test lat may be applicable for mitrogen management in pasture grass
production. The nitrogen fertilizer requirement of Napier Pakchong 1 grass (Pennisetum
purpurem * Pennisetum amenicanum cv. Pakchong 1) was evaluated by using a soil test kit
(STK). Result showed that the application of nitrogen fertilizer in the forms of urea and
ammonium sulphate increased in dry mater yield of Napier Pakchong 1 grass. whereas
application of cattle manure at both recommended rates and the recommended rate by STK
gave the dry matter yield similar to the unfertilized control. Application of ammonium
sulphate gave better than application of urea. The clay soil with moderate so1l fertility and
high soil moisture content, the soil test kit provided the acceptable guideline for nitrogen
management in Napier Pakchong 1 grass. The application of the soil test kit for nitrogen
fertilizer management of Napier Pakchong 1 grass in other soil types are noted.

Kevwords: Ammonium sulphate, Urea, Penisetum purpureum, Forage crop
Introduction

Napier Pakchong 1 (Pennisetum purpurem x Pennisetum amenicanum
cv. Pakchong 1) is a forage grass with high potential for use as an energy
crop and a pasture crop. It is currently becoming an important economic
crop in Thailand because of its fast growth. having high tillers. and
tolerance to drought. The crop has high protein for ruminant animals and
good responses to water and fertilizer and can be produced throughout the
year. It is also suitable for making silage for feeding the animals in the dry
season.

Napier grass persists for 8-9 years after planting and can be cut at 45-
60 day intervals. Cutting at 45-60 day intervals resulted in the optimum
yield but too frequent cutting at 30 day mtervals could reduce yield
(Lounglawan et al., 2014). Cuttings the crop at 5. 10, 15, 20 and 25 ecm from
soil surface were not significantly different for the chemical compositions
and digestibility. but cuttings at high levels did reduce ash content and
protein content (Tessema ef al., 2010).

* Corresponding Author: Nittaya Phakamas; Email: nittaya ph@kmitl ac th
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In the pasture crop production system. nitrogen is the most important
plant nutrient and Napier grass has high nitrogen requirement. Nitrogen is a
component of chlorophyll, which is important in the photosynthetic process.
Therefore, if Napier grass receives high nitrogen, nitrogen can contribute to
higher photosynthetic rate. Moreover, nitrogen is also a component of
amino acids and proteins, which are important for growth of ruminant
animals such as cattle. cow, buffalo, goat and sheep.

Department of Livestock Development of Thailand has recommended
the general rate of nitrogen fertilizer for Napier Pakchong 1 grass
production and the comparative data on the efficiency of nitrogen fertilizer
in the different forms and types are not available. General rate of fertilizer is
not suitable for all growing areas as soils are different in soil fertility,
According to Ullah er al. (2010), applications of nitrogen fertilizer at the
rates of 80 and 120 kg/ha together with cutting at 60 day intervals could
provide acceptable yield in Napier grass.

However. application of nitrogen at the excessive doses would result
in un-necessary payment on high fertilizer cost. The application of nitrogen
fertilizer at the correct rate will help reduce the production cost. A soil test
kit 1s currently developed by Kasetsart University and the test kit can help
the farmers to evaluate soil fertility in the field as it can tell the residues of
elements such as nitrogen, phosphorus and potassium in the field. The soil
test kit is user-friendly. rapid and not expensive.

However. the instructions in the manual of the soil test kit are
available only for important economic crops such as cassava. rice,
sugarcane, legumes, vegetables and fruits. but the instructions are not
available for tropical pasture crops. To provide the instructions for Napier
grass. the soil test kit should be evaluated for nitrogen requirement in
Napier Pakchong 1 grass by applying a guide of sugarcane because they
have similar morphology and might have a similar response. The objective
of this study was to evaluate the nitrogen fertilizer requirement of Napier
Pakchong 1 grass by using a soil test kit. The information obtained in this
study 1s useful for giving the suggestions for Napier Pakchong 1 grass.

Materials and methods

Location and experimental design

This experiment was conducted in the field at the Department of Plant
Production Technology, Faculty of Agricultural Technology., King
Mongkut’s Institute of Technology Ladkrabang. during November, 2017 to
August, 2018. Seven treatments consisting of unfertilized control, urea at
the rate of 62.5 kg N/ha, ammonium sulphate at the rate of 62.5 kg N'ha,
cattle manure at a rate of 62.5 kg N/ha, urea at the rate recommended by soil
test kit, ammonium sulphate at the rate recommended by soil test kit and
cattle manure at the rate recommended by soil test kit were assigned in a
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randomized complete block design with four replications. The detailed
applications of fertilizers for the treatments recommended by soil test kit are
available in Table 1. The weather data during the growing season were
obtamned from the Bangna agrometeorogical station, which 1s the nearest
station to our field and the data are available on the website
(http://www.aws-observation.tmd.go.th/web/climate/climate_past.asp)  of
the Meteorological Department of Thailand.

Table 1. Rates of fertilizers applied to the grass at three cutting times

Fertilizer Application time (kg N/ha)
lsr lnd. 311
cutting cutting cutting

Unfertilized control 00.0 00.0 00.0
46-0-0 at arate 62.5 kg N/ha 62.5 62.5 62.5
21-0-0 at arate 62.5 kg N/'ha 62.5 62.5 62.5
Cattle manure at a rate 62.5 k% N/ha 625 62.5 625
46-0-0 recommended by STK"™ 275 325 325
21-0-0 recommended by STK" _ 275 325 375
Cattle manure recommended by STK" 225 32.5 225

V= 5ol test kit
Seoil preparation and cultural practices

The soil in this study 1s Bangkok soil series. which is characterized by
clay soil with high organic matter and medium soil fertility. Soil samples
were taken at initial condition for chemical analysis. The soil was ploughed
two times and the soil surface was levelled. Cattle manure was also sampled
for analysis of the nitrogen content prior to application to the experiment.

The experimental site was further divided into 28 plots or raised beds
with a size of 2%3 m. leaving the alley of 1 meter between each plot for
good drainage. Napier Pakchong 1 grass was planted on November 6. 2017
with a spacing of 1.2 m between rows and 0.8 m between plants. Clones
with healthy buds at the age of 90 days were used as planting materials.
Irrigation was supplied to the crops twice a day to avoid drought stress
during the dry spell and there was also rainfall during growing period. For
the treatments recommended by the Department of Livestock Development
(2006) the fertilisers in the forms of urea. ammonium sulphate and cattle
manure were applied at the rate of 62.5 Kg N'ha at all three cutting times.
For treatments recommended by soil test kit. the fertilizers in the forms of
urea, ammonium sulphate and cattle manure were applied at the rates
calculated for nitrogen requirements at three cutting times (Table 1).

Plant data and data analysis

The grass was cut for first time at the soil surface at 75 days after
planting for uniformity of the regrowth. The cut grass was removed from
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the plots and it was not used for data collection. Data collection was carried
out for the next three cutting times at 60 day intervals on 24 March 2018, 23
May 2018 and 22 July 2018. The plants were cut at the soil surface and the
data were recorded for plant height. tiller number per plant and fresh weight
in the field.

The cut grass was removed from the plots, then the sample i each
plot was chopped into small pieces and then the chopped sample of each
plot was oven-dried at the 80 °C for 48 hrs or until dry weight was
consistent. The dry matter yield was then recorded. All data were then
analyzed for analysis of variance and the difference between treatment
means were compared by Duncan’s New Multiple Range Test (DMRT) at
0.05 and 0.01 probability levels using M-STATC program from Michigan
State University.

Results
Soil initial condition

Soil samples were collected for chemical analysis before planting. The
soil chemical properties among the soil samples of the plots were rather
uniform (Table 2). Soil pH values were in the narrow range between 6.9 and
7.1, whereas the values of electrical conductivity (EC) were between 291
and 492 (us/em). The values of organic matter (OM) were rather high.
ranging from 3.55 to 3.95 %). Macro and micro elements such as
phosphorus (P) and potassium (K) and caleium (Ca) nutrients were
sufficient for the plant. ranging from 533 to 693, 330 to 432 and 2,278 to
2.378 ppm, respectively. However. nitrogen (N) was deficient in the soil
before planting.

Table 2. Chemical properties of soil analysis before planting

pH EC OM P K Ca

Fertilizers (us/cm) (%) (ppm) (ppm) (ppm)
Unfertilized control 7.1 291 3.55 631 413 2,298
46-0-0 at a rate 62.5 kg N/ha 6.9 405 388 632 385 2.347
21-0-0 at a rate 62 5 kg N/ha 7.0 327 395 693 432 2.300
Cattle manure at a rate 62.5 kg N'ha 6.9 355 3.76 600 416 2.319
46-0-0 recommmended by STKY 6.9 492 389 533 330 2,378
21-0-0 recommended by STKY 7.0 292 3.69 597 405 2,278
Cattle manure recommended by 7.0 401 373 537 407 2.369
STK"
F-test ns ns ns ns ns ns
CV.% 1.85 3949 1414 11384 5.65 485

ns = non significant
VSTK = Soil test kit
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ammonium sulphate at the rate 62.5 kg N/ha and ammonium sulphate
recommended by STK, which were significantly higher than unfertilized
control.

The treatments combined from the three cutting times were also not
significantly different for plant height. ranging from 144 cm in unfertilized
control and 173 ecm in ammonium sulphate recommended by STK.
However, other fertilizer treatments were higher than unfertilized control.

Table 3. Plant height of Napier Pakchong 1 grass receiving different forms
and rates of nitrogen fertilizer evaluated at three cutting times at 60 days
ntervals

Fertilizer Plant height (cm)
lst Z.d Srd

cutting cutting cutting Mean
Unfertilized control 156° 158 117 144
46-0-0 at a rate 62.5 kg N'ha 170%™ 180 149 167
21-0-0 at a rate 62.5 kg N'ha 190%° 169 137 165
Cattle manure at a rate 62.5 kg N/ha 163%™ 161 128 152
46-0-0 recommended by STK" 169 168 166 168
21-0-0 recommended by STKY 1947 179 146 173
Cattle manure recommended by STE" 161° 179 156 165
F-test b ns ns s
CWV. % 6.70 10.85 21.61 10.36

ns and ** = non significant and significantly different at P< 0.01
Means in the same colummn followed by the same letter(s) are not significantly different by DMRT
VSTK = Soil test kit

Table 4. Tiller number of Napier Pakchong 1 grass receiving different
forms and rates of nitrogen fertilizer evaluated at three cutting times at 60
days intervals

Fertilizer Tiller number per plant
lsr d 3rd

cutting cutting cutting DMean

Unfertilized control 104 104 6.8 92
46-0-0 at a rate 62.5 kg N'ha 12.1 109 12.1 117
21-0-0 at a rate 62.5 kg N/ha 12.5 12.7 8.8 11.3
Cattle manure at a rate 625 kg N/ha 101 95 74 9.0
46-0-0 recommended by STK" 137 111 10.8 11.7
21-0-0 recommended by STKY 126 122 101 116
Cattle manure recommended by STE" 9.7 9.8 10.4 10.0
F-test ns ns ns ns
CV. % 17.65 15.51 27.88 17.32

ns = non significant
VSTK =Soil test kit
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Tiller number

The fertilizer treatments were not significantly different for tiller
number at all cutting times and the treatments from combined data of the
three cutting times were also not significantly different (Table 4). As the
treatments were not significantly different at all cutting times and the values
of all treatments were not consistent across cutting times. the means from
three cutting times were used to explain the performance of the crop for this
parameter. Although they were not significantly different. however, urea
and ammonium sulphate fertilizer both at the rate recommended by the
Department of Livestock and the rate recommended by the soil test kit had
higher number of tillers than did unfertilized control and cattle manure.
whereas applications of cattle manure at both rates were similar to
unfertilized control for this parameter.

SPAD chlorophyll reading meter (SCMR)

The fertilizer treatments were significantly different (P<0.05) for
SPAD chlorophyll meter reading (SCMR)) at the first cutting time and the
second cutting time. and they were also significantly different (P<0.05) for
the combined data of three cutting times (Table 5). Most fertilizer
treatments were significantly higher than unfertilized control for SCMR. at
least at one cufting time except for ammonium sulphate at the rate
recommended by STK. The combined data also indicated that most fertilizer
treatments were significantly different from unfertilized control except for
ammonium sulphate at the rate recommended by STE.

Table 5. SPAD chlorophyll meter reading (SCMR) of Napier Pakchong 1
grass receiving different forms and rates of nitrogen fertilizer evaluated at
three cutting times at 60 days intervals

Fertilizer SCMR
lst lnd 3rd

cutting cutting cutting AMean
Unfertilized control 34.8° 281" 30.2 310"
46-0-0 at a rate 62.5 kg N/'ha 41.0% 48.6° 3ls 40.4°
21-0-0 at a rate 62.5 kg N/ha 49 9° 37.9%® 283 8.7
Cattle manure at a rate 62.5 kg N/ha 49 1° 403" 339 41.1°
46-0-0 recommended by STK" 44 9° 41.3° 3.6 39.2°
21-0-0 recommended by STK" 403®  385™ 29.5 36.1%
Cattle manure recommended by STK" 48.7° 37.6% 332 39.8°
F-test ® * ns *
CV.% 1333 18.62 11.73 10.69

ns and *= non significant and significantly different at P< 0.05
Means in the same column followed by the same letter(s) are not significantly different by DMET
YSTK = Soil test kit
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Fresh yield

Significant differences (P< 0.01) among the fertilizer treatments were
of served for fresh yield of the grass at the first cutting time and the third
cutting time, and they were also significantly different (P< 0.05) when the
data of three cutting times were combined (Table 6). At the first cutting,
most fertilizer treatments were not significantly different from unfertilized
control (13.7 t'ha) except for ammonium sulphate recommended by STK
(25.8 t/ha). At the third cutting. most fertilizer treatments were significantly
different from unfertilized control (11.1 t'ha) except for urea at the rate of at
the rate 62.5 kg N/'ha (recommended rate) (14.9 t'ha). For the combined data
of three cutting times, most fertilizer treatments were not significantly
different from unfertilized control (39.2 t'ha) except for ammonium sulphate
at the rate of 62.5 kg N/ha (58.6 t/ha) and ammonium sulphate at the rate
recommended by STK (57.9 t/ha).

Table 6. Fresh yield of Napier Pakchong 1 grass receiving different forms
and rates of nitrogen fertilizer evaluated at three cutting times at 60 days
intervals

Fertilizer Fresh vield (t/ha)
lst 2nﬂ 3nl

cutting  cutting cutting Total
Unfertilized control 13.7° 144 11.1° 392°
46-0-0 at a rate 62.5 kg N/ha 17.4% 20.2 149%™ 52.5%¢
21-0-0 at a rate 62.5 kg N/ha 24 8® 16.0 17.8* 58.6°
Cattle manure at a rate 62.5 kg N/ha 14.9% 15.3 129° 431"
46-0-0 recommended by STKY 17.5% 153 140"  46.8™
21-0-0 recommended by STKY 25.8° 16.7 14.4®  579%
Cattle manure recommended by STKY 13.5° 17.0 146" 451%™
F-test ok ns ok *
CV.% 26.03 2549 13.25 17.49

ns and *,** = non significant and significantly different at P< 0.05 and P<0.01, respectively
Means in the same column followed by the same letter(s) are not significantly different by DMET
VSTK = Soil fest kit

Dry matter yield

The fertilizer treatments were significantly different for dry matter
yield at the first cutting time (P< 0.01) and the second cutting time (P<
0.05). and they were also significantly different (P< 0.01) when the data of
three cutting times were combined (Table 7). At the first cutting time. most
fertilizer treatments were not significantly different from unfertilized control
(2.3 t/ha) except for ammonium sulphate at the rate 62.5 kg N/ha (4.2 t/ha)
and ammonium sulphate at the rate recommended by STK (4.4 t'ha). At the
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second cutting time. most fertilizer treatments were significantly different
from unfertilized control (1.6 t'ha) except for ammonium sulphate at the rate of
62.5 kg N/ha (2.4 tha) and Cattle manure at the rate of 62.5 kg N/ha (2.0 t/ha).

The combined data of three cutting times indicated that applications of
nitrogen fertilizer of urea and ammonium sulphate and at the rate of 62.5 kg
N/ha and the rate recommended by STK were significantly higher than
unfertilized control (4.9 t/ha). whereas applications of cattle manure at the
rate of 62.5 kg N/ha (6.2 t'ha) and the rate recommended by STK (6.6 t/ha)
were not significantly different from unfertilized control (4.9 t/ha).

Table 7. Dry matter yield of Napier Pakchong 1 grass receiving different
forms and rates of nitrogen fertilizer evaluated at three cutting times at 60
days intervals

Fertilizer Dry matter vield (t/ha)
1t 2 3

cutting cutting  cutting Total
Unfertilized control 2.3° 1.6° 1.0 49°
46-0-0 at a rate 62.5 kg N/ha 3.0™ 32° 2.0 82
21-0-0 at a rate 625 kg N'ha 428 2 47 19 8.5°
Cattle manure at a rate 62.5 kg N/ha 2.4° 2.0™ 1.8 6.2%
46-0-0 recommended by STKY 31® 2. 7™ 21 7.9°
21-0-0 recommended by STK" 4.4° 2.9% 22 9.5°
Cattle manure recommended by STKY 2.0° 27" 19 6.6%
F-test i * ns *E
CV. % 2499 24 88 30.04 18.59

ns and * ** = non significant and significantly different at P< 0.05 and P=0.01, respectively
Means in the same colunm followed by the same letter(s) are not significantly different by DMET
YSTK = Soil test kit

Discussion

The questions underlying the research project was one of the best
among urea, ammonium sulphate and cattle manure for Napier Pakchong 1
grass and soil test kit is useable for guiding nitrogen application in Napier
Pakchong | grass. In this study. the grass responded poorly to cattle manure,
but it responded very well to urea and ammonium sulphate. Application of
ammonium  sulphate both at the recommended rate and the rate
recommended by the soil test kit tended to better growth and dry matter
yield than application of urea at the recommended rate and the rate
recommended by the soil test kit. The results were in agreement with those
reported previously. According to Martha ef al. (2004), urea and ammonium
sulphate were equally effective in sustaining herbage dry matter of Napier
grass if they are used in short term. Application of cattle manure is
reasonable if cattle manure is the on farm waste. It is not recommended to
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buy cattle manure to replenish soil fertility in pasture grass production
because it has very low plant nutrients and not economical.

In this study, application of ammonium sulphate at a rate of 62.5 kg
N/ha (recommendation rate) in Napier Pakchong 1 grass had dry matter
yield ranging from 1.9 to 4.2 tha'time, and application of ammonium
sulphate at the rate recommended by STK could increase yield up to 2.2-4.4
t’ha/time and the amounts of nitrogen were only about 27.5-37.5 kg N/ha.
The results of this study indicated that using of nitrogen fertilizer
recommended by the soil test kit could reduce the amount of nitrogen
fertilizer almost one time compared to the rate recommended by the
Livestock Department.

The results implied that the growers could reduce the cost of chemieal
fertilizer in Napier grass production system if they use nitrogen fertilizer
according to the recommendation by the soil test kit. The study pointed out
that applications of nitrogen fertilizer at the rates of 27.5 to 37.5 kg N/ha in
forms of urea and ammeonium sulphate had dry matter yield similar to those
of nitrogen at the rate of 62.5 kg N/ha (recommendation rate). According to
Ullah et al. (2010), the highest vield of Napier grass (Pennisetum
purpureum) was obtained by application of urea at a high rate of 80-120 kg
N/ha together with cutting at 60 day intervals. Although application of high
rates might provide the highest yield, the crop responds better to the low
rates and. therefore. application at the low rates is more economical than
application of the high rates.

However, Peterson e al. (1998) pointed out that the levels of pasture
crop productivity varied greatly depending upon many factors such as
climate, soil type and management practices. In this study. the soil was
rather fertile and suitable for growing pasture grasses as indicated by high
organic matter and other chemical properties. However, the clay soil had
poor drainage and heavy rainfall in some growing periods would affect the
variation in crop growth because of water logging problem.

Annual rainfalls suitable for growing Napier grass range between 600
and 1.000 mm (Sandhu et al.. 2015). and the crop does not tolerate to the
excessive soil water content (Figueira et al.. 2015). Manning and Kesby
(2008) indicated that seasonal rainfall could affect the application of
ammonium sulphate and dry matter vield of tropical grasses. Pholsen er al.
(2005) revealed that total dry matter of signal grass (Brachiaria decumbens
Stapf. ev. Basilisk) in the rainy season was significantly higher for urea
treatment than manure treatment, but they were not significantly different
when the crop was grown in the dry season. Nitrogen form, soil type. soil
fertility, and weather condition are important factors affecting production
systems of Napeir Pakchong 1 grass. The results in this study would be
applicable to the soil types and growing conditions that are similar to that in
this study. Care must be taken when the results are applied to different
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growing conditions and soil types. and more studies in different soil types
are still required to verify the results.

This study can be concluded that the recommendation for using a soil
test kit in sugarcane can be applied to use for Napier Pakchong 1 grass. It
was also found that the use of ammonium sulphate both at the recommended
rate and followed soil test kits were more likely resulted in better growth
and dry matter vield. However, it was not a significant difference from urea
fertilizer.
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Table 1 Amount of nitrogen fertilizer applied after each cutting time

Treatments Amount of nitrogen fertilizer (kg Nfrai)
1" cutting 2™ cutting 3 cutting
Unfertilized (control) 0.0 0.0 0.0
46-0-0 at a rate 10 kg N/rai 10.0 10.0 10.0
21-0-0 at a rate 10 kg M/rai 100 10.0 10.0
Cattle manure at a rate 10 kg M/rai 10.0 10.0 10.0
46-0-0 recommended by STK" 4.4 52 52
21-0-0 recommended by STK" 4.4 52 6.0
Cattle manure recommended by STK" 36 52 36

STK = Soil Test Kit
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WHLAAT 47 B 1 (2562).

uﬁuammwnummnmmmwmﬂmﬁﬂﬂ Wil
WaulFau mﬂmwmmﬁmﬂaﬂﬂiuﬂmﬂuuwm
ﬂumﬂﬁﬂﬂmummmwvumu 'lum:rmﬂmw 1
wm"mﬂﬁﬂﬂmﬂﬂmﬁﬂﬂﬂmmﬂmhwﬁnam
tinin wwﬂwmmﬂnmqﬂuﬂwﬁmm wrduiy
nnsdmATIR 2 uas 3 ':ﬁmﬂﬁﬂﬂmumqmﬂvu
Auinliudiuudafinda 1 fiuanAATiIIn
LL‘MEIEI?JH")N 467.3-473.2 UAz 162.7-381.8 N/
lﬁﬁﬁ AHATFL mmnaﬂﬁmﬂﬁﬂﬂiuﬂﬁﬂ
uu:uwﬁanmﬂaﬁ‘mﬂumawﬁmuwuﬂwqﬂg
7EUIN 374.1-541.3 uaz 145.8-345.1nn./19/p%
AR (Table 2)

Table 2 Effect of nitrogen fertilizer managements on dry matte yield of Napier Pakchong 1 grass in

all cutting
Treatments Diry matter Drthogonsal comparison
(kgrai) 1" Cutting
L L L, L, L, L
Unfertilized (control) 274.1 ]
48-0-0 at a rate 10 kghfrai 4863 — |
21-0-0 at a rate 10 kgM/rai BB3.3 ] 1
Cattle manure at 8 rate 10 kgM/rai 4259 = 1 ] !
46-0-0 recommended by STK' 505.1 J 1 !
24-0-0 recommendad by STK' T186 - -
Zattle manure recommended by STH' 4168
F-test = = ns ® * h i
C (%) 2013 %
Treatments Dry matter 2™ Cutting
(kogirai) L L L L, L, L
Unferilzed (control) 2428 |
45-0-0 ata rate 10 kgMirai 5443 — -] I ]
21-0-0 at a rate 10 kgM/rai 471.0 1
Cattle manure at 8 rate 10 kgM/rai T4 - 1 ] |
46-0-0 recommended by STK' 4732 } 1 1
24-0-0 recommended by STK' 4873
Cattle manure recommended by STK' 45T 4
F-test = = * ns ns = =
C.V. (%) 26.32 %
Treatments Dy matter 3™ Cutting
(kgirai) L L L L L L
- S a &
Unfertilized {control) 571 ]
48-0-0 at a rate 10 kghirai 3451 1
21-0-0 at a rate 10 kgM/rai 1458 } ] |
Cattle manure at 8 rate 10 kgMrai 1868 - ! !
46-0-0 recommended by STK' 3557 ] '
21-0-0 recommended by sTK! 1627 = ~ !
Cattle manure recommended by STK' 3818
F—t‘ESt T T % T* £ 23 % £ 2]
T [%) 1785 %

ns = non significantty different
®** = gignificantly different st P = 0.05 and P = 0.01, respectively

Treatment means among groups and within group compared by orthogonal comparison

“STK = Soil Test Kit
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