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Plant Nutrients Management for Sugarcane Grown on Clay Soils:
Wang Hai soil series
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Abstract : The response of sugarcane to nutrient management in Wang Hai soil
series, clayey soil had been investigated. This study aimed to get the
recommendation of fertilizer application for sugarcane grown on clay soils. The
experiment was conducted on Wang Hai soil series in farmer field at Tatako district,
Nakhon sawan Province. An experiment on Wang Hai soil was statistical designed in
split-split plot with 3 replications which main plot comprised 1) without soil
amendment and 2) amendment with 800 kg/rai of chicken manure. Sub plots were
sugarcane varieties i.e. Khon Kaen 3 and LK92-11. Sub sub plots were fertilizer
application rates i.e. 0-9-18, 3-9-18, 6-9-18 and 9-9-18 kg N-P,05-K,O/rai. The results
showed that the use of soil amendment and sugarcane variety significantly affected
sugarcane yield. The sugarcane grown on Wang Hai clay soil without using soil
amendment showed lower yield at 12.90 and 14.66 t/rai in plant cane and ratoon

cane, respectively. Using chicken manure as a soil amendment was able to raise



sugarcane vyields to 15.40 t/rai and 20.19 t/rai in plant cane and ratoon cane ,
respectively. A comparison between two varieties showed that Khon Kaen 3 variety
had higher production potential than LK92-11 variety. Averange vyield of Khon Kaen 3
variety were 15.25 t/rai in plant cane and 17.70 t/rai in ratoon cane while averange
yield of LK92-11 variety were 13.10 t/rai in plant cane and 17.15 t/rai in ratoon cane.
If was found that using chicken manure as soil amendment can reduce the use of
nitrogen fertilizer. Considering the optimum fertilizer application according to the
economic returns canbe concluded that without using soil amendment fertilizer
application for Khon Kaen 3 plant cane should be at 6-9-18 kg N-P,0s-K,O/rai. If 800
ke/rai chicken manure is applied, the fertilizer application should be reduced to 3-9-
18 kg N-P,05-K,O/rai. The optimum fertilizer application for LK92-11 plant cane grown
on Wang Hai clay soils without using chicken manure manure should be at 3-9-18 kg.
ke N-P,Os-K,O/rai. If 800 keg/rai chicken manure is applied, the fertilizer application
should be reduced to 9-9-18 kg. kg N-P,0s-K,O/rai. The optimum fertilizer application
for ratoon cane grown on Wang Hai clay soils without using chicken manure should
be at 6-9-18 kg N-P,0s-K,O/rai for Khon Kaen 3 variety and 9-9-18 kg N-P,0O5-K,O/rai
for LK92-11 variety. If using 800 kg/rai of chicken manure for soil amendment, the
optimum fertilizer application should be at 3-9-18 kg N-P,0s-K,O/rai for Khon Kaen 3
variety and 9-9-18 kg N-P,Os-K,O/rai for LK92-11 variety. which was most maximize

beneficial investment.

Keywords: nitrogen phosphorus potassium fertilizer, chicken manure, Lob Buri soil

= o w

o o v &, ] a da A ::4'
AU E)@EJLﬂuwﬁﬁlﬁLﬁiwiﬂ%VlNﬁ’nuaqﬂm uaﬂmﬂ%L“LJ‘LJ‘WSUEJWiﬁﬁiLLasqmaWﬂiiuauﬂ e

o

LY o

a & o a a A v ) °
Wdnenmgaluingavlunmsndnemusaiiieldidundsnunawny  lagaunsadiuntdly
a 9—15 20, ¥ Sg a a |
nswdntenuealanigUingesan nnea wazanadinm Gnluwaglas) 1wl 2552/53
AnunUgnitanun 6,516,378 13 uaznszangegniunimiieg lunianaisussana 2,042,227
15 v158 31.3 % waznawidauszanas 1,252,193 15 %38 19.2 % wandnoesweds 10.0 fu/ls

(Finnuasegianisinuns,2553) Mnuuuleuiensiawdeelisnwiunuan 7.0 a1



15 wasifinmendnsiolsann 9.7 du Tl 2550 Wu 15 du Wl 2555 defuuidofionia
UsyAvsnmniswandeliiidnenmasduieinusiiuegubs fautramadesudls
Fufunmantaudy  wikanAfemaillansafivsh g dsunnundsugnitssne
T,@EJLawwslulfumﬁﬁmwwmﬂwmaﬁ”’ﬂamwgﬁmmﬁ (Uaananiny gauundl) wazyinvesau

(ilofiu anudunsa-aavediu wastBuasigensiuiu)  Auwuzdinislile daadaay

[ ' [% '
=] ] LYY A

duauliiudld Fadumuuzdiuuuning o ldamzgasdmsuiun dswuieuidymins
nandogluwsiazn1nsnaniunsidenudluiuaddemenuiug - NMsmeuaueIraIiug
waztadunmandanmnzadluwiazunasgnliuwanianans  Auivinisudndesdiulngdu
Auwmileanfianugauanysaiiognatsyanu yanuidladuiumilerdunamseina Tutuiu
' 1o a @ v 1Y L4 A v ao
d0nInuNTAviuuinaniey syduaLganaLyIaluIuna1s IeY 6.0-6.5 (@n10uidY

fiwls, 2548) AdlarliunsITeiieliladeyanisnavauessienislilevesdesiugd dwsu

1%
(%)

i lldlunislvduusihnslddenvuanmenuniudesegaiiussdnsnmasan

ASandunns :
I3
aunse

v Y

- Wugoey lawn Mugveuwiu3 waswug LK92-11
- Jewadl lown Jewenludeudaumn Jolawenlundounaains uaz
Jelnuvagounaslsa
- Jayalawnay
- aseitesiusasidndaiy taun ms 1@y 91dvisy WisiAen
- gunsalsng q dusuiiuiiegnaiiv Wy ganszaudmsuiuionsiy 3ol
dwitin
- iserinmusinaninng
- 1A399BAN q dusUlleTIEAULaZiY lAln Spectrophotometer pH meter
ag Flam Photometer
= a ca -~
- anseinlglunsieseviauLas iy
ad
/N3
adummeasdluyaiuisls (W) Auinuasnsdivauemals  gunevimgln

JMTAUATAITIA MUNUAITNAABILUY Split-split -plot & 3 @1 Uadendn (Main-plot) § 2



seau lawn 1) lusuugsau 2) YSuugsdumeyalivnaudng 800 nn./ls Jadeses (Subplot)
Duiugdoes 2 ug Town 1) Wugueuwnu 3 uaz 2) Wug LK 92-11 Uadeees (Sub-subplot)
Dudwsdelulasiau 4 szau Toun 1) lallddelulasiau (0-9-18 Alansu N-P,0sK,0 sials) 2)
Usuandelulpsiawdu 0.5 whwesiwuzdinuaidiasziau (3-9-18 Alaniu N-P,0sK,0
sols) 3) ladelulpsiaumuaniiasesiiu (6-9-18 Alansu N-P,05-K,0 sials) uaz 4) Lﬁmﬂa
Tulesiaudu 1.5 wihvssiwugihuansieaiu (9-9-18 Alany N-P,0s-K,0 #ials) neou

[y

FUNINARDUAURIBE1IAUTIN (Composite Sample) AoulgniisedumIuan 0-20 WwuRUAT
wag 20-50 wuhlung InseinuaudinaeivasUsinasmemisiuiy lawseuauwasdn
JoaUan  wwauUameaedgay 9 x 9 was WneniuyaliunavadlusesUgnagnlidiiuiile
a aad o 1 A A v °
A aunssUIsNivue  Ugndseuuussuulanituien Tdssezuaivan 1.50 wes 21987
wiaenadulaulazlate lneUgnuasinuifesmuganiavenunsnsUud lddewduuulsely
soeneulgn 1/2 N-P-K wazdelulasiauiiwde (1/2 N) TaduwandhesesUgnineannuaide
Uszanad 10-15 wufues Wedeseny 3-4 Weu uwavinuifeadlodeseiy 12 o Wuaisied
Jestumidniyiivmuauuginvensiizinisnens Juiindeyanmsasyivlavesdsy laun
ANYEN YWInEURIUALENaIwesd) Tutukazdmtnluan Tuauiasivdnluuie i
arone SuIuaweNuiuie) Nakandwinan AU (Brix)
=3 Y 1 1 Q{' < a & A a ¢ 1A
NuegdeesyeiNuiel (818 12 Wiew) waday 1 N WeAsIERUSIUNT
Anlds51mems lown lulasiau Wearlesa nunaon \iiudaegehiu iszau 0-20 wag 20-50
a a a v @ = a ¢ wa a v 1A [ o
WURLIATIINEIAY UduNUREIATIEauTRnIaall Taun Aoy (pH) dalay pH meter 14
gnsndmAu Wiy 11 Buvseingiwnsnerinegisnisves Walkley and Black (1934)
Weanasanidulselovineiulneainiumetieiain Bray/l wagInn1sAnERNIs
v a a d' v o a
molybdenum blue lngl4 spectrophotometer Tnuvalfanniuaniuasule lnvainause 1N
Ammonium Acetate, pH 7 Wagineie Atomic absorption Spectrophotometer
ALady 1ne3% Duncan’ s Multiple Range Test (DMRT)  wagiUSauLiisunanauLnu
maAsegna aelddnsmanauwnudiuiiy (marginal rate of return, MRR) A1135v838"
Suduarsusng (2534) YellgnsnsAmuiaeail
MRR (%) = (Mlsiiiaduiioaninmsldde + duyuninduiioninnisleds) x 100

LAgInanNMeIdN NIAUIANNANYY e MRR wiiiur3euinnil 100 %



LIAAZENIUN

(%

- S3UELAALIUNTT : SUAURAIAN 2556 wavdugn fugIey 2558
- anuNAEuNTg : lSnunIng Uuneu fuavtemas enevitagln Yamia

UATAITIA

NANISNAABILAZINT

o [

1. sudAvasiu wazdaguiulinu
dudfvasnu
AnanRveIRuI M MAaesafuiile Huumdnduamiednia Tuduiuans
gnanUIeviiuuidntes seRuaNaNayIaiuILNaN JfikeY 6.0-6.5 wazaNNIAY
fhetnaRuneulgniesesisigemsludunuin ity 6.42 Suvdetng 2.12 % Weawesad
Huusslevisiediv 2.2 fadn3u/Alansy Inuna@en Auandeulsd 40 fadnsu/Alaniu
(91971 1)
YenuIuUgeu
AuautAvesyaliunauiildlunisufudgsin - anmsiengismemswuin &
USinadurdetng 2688 % lulnsiuionun 1.90 % woave¥arommn 1.61 % Inuvadex

(%
Y

y9uUn 2.50 % (miwﬁ 2)

2. HAKNANLAZDIUIENOUNANANVDID Y
doguan gavant 2556
U U LT
dosUgnlufumilerynnuisleniianueauauysaitiunars desugn luanwitly

USuugsiulvinandnade 1290 dw/ls wadleuSudsafumeyaliunaudast 800 nn./ls

Y

(wdnuvia) vilvinandndesUgniiadu 15.40 du/ls lanuuandrsegredidedAgnieaia

(113797 5) Ingdeeiiugnluanimiiiinisusuussiusmeyalawnaviimsuanneuwaglidnuiua

o w

Aols  wazANgeasmasnItuanmiliuTuliu  Ianuuansinsegnslifeddgmneaiia

o



(M58 3,4) wagmsUsuUTsRweyaliwnaudeslimumy (Brix) g1 21.90 Woslius
ueiliifinuuanaafuneeda (msedl 6)

SowSeuifisuszrieiugnuin Sesiusvouunu 3 Winandnguads 1525 dfu/ls
a1 9,724 §1/13 warANgIeNEn 272 gy, dwmdeeniug LK 92-11 Tinananiaas
13.10 fw/ls i 10,346 a1/l uazAnugevesdl 240 @y, IANUANGIeENE
uddyeediA (M5e7 3,4,5) uazdesiuguounnu 3 Tianumu (Brix) 21.65 Wedldus
wadpeug LK 92-11 Tinanuminu (Brix) 21.70 wWesdud wldfinnuunnsdeiunisadn
(91971 6)

Tuvaugiiszivelulasiuiinadensiiunananvesdosiivgnlugaiuisle  Tnenuin
doelvinanangaildtelulasiouszdu 3, 6 uaz 9 an/ls dmnuunnssednadidedifama
adn (5199 3, 5) LLazmsLLmﬂﬂ@iﬁaﬁ’wmua"wiaiéqaﬁi%ﬂleuIMiLauizﬁu 6 nn./ls fany

wanAegslidudAynieada (e 4) nshildlelulasiaulvenumanu Brix) dee

21.70 Wosidud walifnnutanaeiun19ada (1157199 6)

douna gauanl 2557
go8ne luanmnliusuusiulvnandnede 14.66 au/ls uallauuusaaumieyaln

wWNAUBMI1 800 nn./ls (Undnuwets) YinliNananepeinTULRae 20.19 fu/ls Jaukaneg

o w a

| A a ‘:4' v Aa [y a v i a
atailliedAgyneadia (m157991 9) nedeene luanmfiinsusulsshusmeyaliunauiinig

o

Y

wannasazlidwiuaselsganinluanmiliusuusdiy  Ianuunnnsegrelidedidgmig
aa PN R a v 4 . § I3 M o1
ani (319 8) waznsliufulseiudeslimiuminu (Brix) g9 21.40 wWesidud usilidl
ANUUANFINAUNIETA (AN5799 10)

daeuifiguseninaiiugnudn deeiugueuniu 3 lrinandnguads 17.70 du/ls
AINNENYRNEN 287 i diudeeiiug LK 92-11 Tinandawndy 17.15 du/ls anugevesd
273 . uiliiflauunneeiunneadia (msuh 7, 9) lagdeeiuguauuiu 3 dmsuanne

waglvidnuaudn 10,777 a1/l deeiiug LK 92-11 fdimsuwannasaglidiuiua 12,619 a1/13

o o a

fanuuandtegrelidedAyneada (113199 8) seeiudveuuny 3 uazdesiug LK 92-11

o

1A um1u (Brix) 21.20 WwWoesidus waliinnuuansa1aiun1sana (»ns199 10)

LY

TuvaziszaudelulpsauluilnananisiiuNaNanve99e8md WWENUI1 De8TINITLAN

9

nawagliduiuawols waskandngenldlelulasiausedu 9 nn/ls waldfianuuansieiy



[y

meadatunsldlidelulasnu wagldlolulasiaulusedu 3 uwaz 6 nn/ls (5991 7, 8, 9)
msldlelulasiausedv 3 nn./ls TiRnamau Brix) 21.40 Wesidusd wilifinauuansdieiu

1119807 (H15199 10)

3. NINDUAUDIADTINBNTVRISDY

14 =
aaUgn gQuand 2556

deUgndesriuguouuny 3 luumileiyanuislenliviulsdumeyalivnau Al
nandngennislddelulasiausedu 6 n.N/As  udllednisusuussumeyaliunay wuindes
Ugniugveuunnu 3 inandngeninislddelulasausedu 3 nn.N/Ls dufie Wevitnisusudy
Ausneyaliunay  awnsaannisidleiniilulasiauasld aeyaliunavazludligdsuaninves
au - aansaymeveslelulasuwagyilviivivssdvannnsgaldlulasauatu wiluiug

Lk92-11 Mugnluyaiuialalagliviulsaiuuasuuusaumeyaliunay ndunuinlinanin

genmslddelulasiauszdu 12 nn.N/AS Faglvinandngsan (n15191 5)

douna gauanl 2557

dovne Wudvouuiu 3 ludumiyeduislenlivulgsiuneyaliunay  agle
wanangeinislatelulasiausedu 6 nnNl3  wiilefimsusuugsduseyaliunay Trinasdn
gefinmslatelulasiauszdu 3 anN/ls usluiug Lk92-11 TaelsiufuanmiunazuSuan iy
seyaliunay nduwuin Wnawdngeiinmsladelulasiaussiu 12 anNA3S Fsaglvinanan
GG (A5 9)

Ingindunismeuauesiesigemsuesdesgn  wazdosnonuin  ludesmelaglsl
USuuseiiu wasuSulssiiumeyaliunau nshinandnvesdesiuguounnu 3 asilamnuduiug
Aunsladelulasiausziu 6 way 3 nnN/ls azlinandngs ussgnslsimudesmnanisldde
lulnsiouiisedu 3 nn.N/1s selvinandn 22.06 fu/ls liuansnafudellasiaudissdu 12 nn,
N/15 @lvinandn 20.81 fu/ls Tuvausdiiug LK 92-11 aslvinanangaiinisladelulnsiausesu

12 nAN/1S sudreu (95199 9)
4. HANBULIUNIAUATEGAENS

daauan nauanl 2554



NANDUWILYNALATYEMANSS AT INanUWNUA NN THARS peUgnifusveuuAy 3 Tu
Aumilenyafuisldluanmitlivfugdiunui TWshsmanouunudufiu (Marginal rate of
return : MRR) gefilelafiszsiu 6-9-18 nn.N-P,0s-K,0/13 Fsazilnnudualunsasyu usith
Ufulgsiuseyaliunausa 800 nn/li (hwiinuke) Wnaneuwruduifiugalowniisy s
3-9-18 NNN-P,OsK,0/l3 snifissdleluannnrintaglaidudanisamu msuiulssdudeya
lrnavannsaandelulasiauadld daniug LK 92-11 Tuanmithivuusshuuasyuusediu
Feyaliunaudng 800 nn/l3 (hwiinuie) Winaneuuwnudufiugessduloind 0-9-18 n.
N-P,05-K,0/13 (M37971 11) Soeiusveuniu 3 Tuanminlivuussavliilsans 6,756 v/
15 wazusuussiusoyaliunaulvidlsans 7,000 vw/ls Sewug Lko2-11 Tuanwiil
YSuugsiulimlsanslamlsans 5211 v/l wasuSuussumeyalnwnaulvmlsans

5,249 U /4 (M50t 13)

douna gauanl 2557

HANDUWIUVNUATEIAENTENTINaNB UL WAL DEME  daefuguauwnY 3 uae
v v Al 1 (% a U a v ! Y |
dogiiug Lk92-11  TuanmilivSuussiuwasUSuussiudeyaliunaudns 800 nn./ls
(wtdnuia) nuilidnswaneuunudIiiy (Marginal rate of retum : MRR) gafideindl
SEU 3-9-18 NAN-P,0sK0/LS (15991 12) FelvinameuuwnuuAiunisasyu dupens
Usulgsiumeyaliunavfanunsoandelulasiauasld deeuguouniu 3 Tuanmiiliusuuss

a

Aulvidalsgns 9,305 v/ls suFulsediume yalnwnaulviilsans 11,915 vin/ls uazdee

g LK92-11 TuanmiliduFuugeduliilsans 9,061 vw/ls suuugsduseyaliunauld

fnlsa 10,771 vw/ls (15197 13)

AyUHaNIINARaILAT TaLAUBLUS |
msdanmssigemsfivangausonsUgndesluiiufifumiendifudaugeuauysal
Uunans geausls Tuiufishuanueavas sunevingln Sminuasanssd elfiduuuima
Tunstvruugiinunslddelaegnaivssdnsnnee
soaUan miﬂ%’w@aﬁué”;ayjalfiLmamzﬁﬂﬁmamammﬁawgﬂLﬁmqﬁu IGE b

Ly

anUSunaumslddelulasiauadadoSeuiisuiumshivivusaumeyalivnay deeiiu

2N

aa v o

vouwny 3 alvinandnas 16.6 Au/ls wazunnsdremeadiatuiug LK92-11 nisldlelulasiau

WU ewvrilnandn wazanugwesdaaannisldadelulasiauseau 12 an.N/ls wazmsld



Jelulasauliiiinasieninuviuvesdes deeiuguouniu 3 agiiusz@viamnisldlulasiau
= 1% a ! v ¢ A a =% = Yo a v ! !
\eas1aNanGngandIiug LK92-11 wasillofiarsantananauununvzlasu wazlianuduaise
NsamUNUIN MsliUSuUTRudesiugvauwiu 3 alvinanouwnuniAuaAsanIsamunsld
Jelulasauseiu 6 nn.N/L3 wasdsuussiumeimeyaliunaulddelulasausedu 3 nn.N/Ls
Tuvaiginug LK92-11 nslivsulgsiuaglinanouunuiiduananisamuinislddelulasiau
seau 3 nn.N/1S wagnsuuugsAuassedddlelulasiauiisedu 9 naN /s easlinanauunu
G RER VAT
dogma  nsUTuURRumeyaliunaulzyivinandnvesdosnaiiugy  doeug
vouuiu 3 aglvinandngs 20.44 du/ls ravu 21.2% mslddelulasiaunud deeasd
a ° ° ° Qq' |+ ) ] Y] 1+
HARER 1WA wazanuaesdganisladelulasiausedu 12 nn.N/LS uayseiunislade
Tulpsiaulufinasionnumuvesdes desugueuwny 3 swliuszansnmmsldlulasiauiie
% a AN A v v A a = = Yo
asNNaNARNEINIINLG  LK92-11 Wwifgniudesan uwasillefarsaniananauwnuinazlasu
LardAuANAIRENITAMUNUIY degiudueuuny 3 mshiuSuusaiumeyaliunay gl
HanauwnunAuArensamunnMslddelulasiauszdu 6 nnN/ls  wasUSuuRRumeyaln

v

wnau elvnaneuwnundgursienisauinslddelulasausedu 3 anNAs Tuvasiiiug

Lk92-11 mskivsulgafunaznisusulpauazdeddlelulasiaunsesu 9 nn.N /i3 Fa9eTv

HARDULNUTIALAFBNTAIYY

a1 lUlduse v

§a o (% o

lodayanismevauswonslilevesdaeiusadmivihluldlunisviduwueiinau
msliedudesiivgnludumiiyaiuitle waglilunmsussiiutsnalefiazldlsifudonile
unmanansolunslinandn uazlinaneuuwuduamaasvgia  Wuwumisunshly
venenavievszgndlfifielilddeyamelulainisnandesfivmnzamamsfud waztdu
Usgleviiuinivnisineasdmsuinluldlimuusdinisianissinemsvesdesluiv - uas

nslilelaegegnannasiivsednsand msuinunsns

LANEN591989 :
N3AAYINTNYAS. 2548, AkuNsddeiuiuasugia. Nsa3YINISNYAs. NTENTN

WNEHTHALEVNTO



Y

AUNNULATEFNINITNYAT. 2553. %’agaﬁugmlmwgﬁaﬂmﬂwm Y 2553, §11INULATYEAI
NISLAYAT NIENTRNUATUAZENNTOL NIANNUNIUAS.

anduddenivls. 2544, mslddenasmsdnnisivluls. enansivnisiugoey uasnisgua
$nw. aotuidedials nsudrinisnyng. Wil 29-50.

an1Uuddeiivls. 2548, wwnaTivIn1TeARU. @otuidenals nsuArInsnERT NTENTN
WNYRTLATENNTO NIUNWUNTUAT.

915ud Walwiy wag suSNY Wavey. 2534, INVBYANANITVNARBIFAILULENNYATAT
ANDNTOUTUMAATEFANENT HNeLATugeans audidonsusuusstnlng uazd
FAUIUIYIF. NTUNNUVIUAT. 88 .

Bray, R.H. and L.T. Kurtz. 1945. Determination of total organic and available forms of
phosphorus in soils. Soil Sci. 59: 39-45.

CIMMYT. 1988. From Agronomic Data to Farmer Recommendations : An Economics
Training Manual.Completely revised edition. Mexico, DF. 88 p.

Page, A.L., R.H. Miller and D.R. Keey. 1982. Methods of soil analysis part 2 : chemical
and microbiological propertics second edition Agronomy No. 9 ASA, SSSA.
Madison,Wisconsin, USA. 1159 p.

Peech,M. 1965. Soil pH by glass electrode pH meter, pp. 914-925. In C.A. Black,
D.D.Evans, R.L. White, L.E.Ensminger, F.E. Clark and R.C. Dinsuer (eds).
Method of Soil Analysis Part 2 : Physical and microbiological Propertics,
Including Statistics of Measurement and Sampling American Society of
Agronomy Inc., Pubisher Madison,USA.

Schollenberger, C.L. and R.H. Simon. 1945. Determination of exchange capacity and
exchangeable bases in soil-ammonium acetate method. Soil Sci. 59:13-24.

Skoog, A.D. and D.M. West. 1982. Fundamentals of analytical chemistry. New York,
Holt, Rinehart and Winston, Imc. 859 p.

Walkley, A. and C.A. Black. 1934. An examination of Degtjareff method for
determining soil organic matter and a proposed modification of the chromic

acid titration method. Soil Sci. 37: 29-37.



Table 1 Characteristics of Wang Hai Soil Series at Nakhon Sawan Province

before planting cane in 2013/2014.

Depth (cm) pH,., water OM (%) Avai. P Exch. K
(mg/kg) (mg/kg)
0-20 6.42 2.12 2.2 40
0-50 5.29 1.58 0.6 30
Table 2 Properties of chicken manure
Organic pH.; water Organic Total N Total P Total K
material matter (%) (%) (%) (%)
Chicken 8.1 26.88 1.90 1.61 2.50
manure
Table 3 Average plant height (cm.) planting cane of Wang Hai Soil Series
Nakhon Sawan Province in 2013/2014.
Nitrogen (c) Without soil amendment (al) With soil amendment (a2)
kg N/rai Khon Kaen 3 LK 92-11 Average | Khon Kaen 3 LK 92-11 Average | Average
(b1) (b2) (c, al) (b1) (b2) (c, a2) (ak
0 254 206 230d 272 225 249b 240




3 264 237 250b 282 254 268ab 259
6 271 223 247c 268 261 265ab 256
9 273 246 260a 286 268 277a 269
Average (b) 266a 228b 277a 252b
Average (a) 247b 265a
CV@=71% CV(b)=43% CV()=72%
Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,
** . Significant at 1% level of probability, ns: Not significant
Table 4 Average millable cane (stalk/rai.) planting cane of Wang Hai Soil Series at
Nakhon Sawan Province in 2013/2014.
Without soil amendment (al) With soil amendment (a2)
Nitrogen (c) | Khon Kaen 3 LK 92-11 Average | Khon Kaen 3 LK 92-11  Average | Average
kg N/rai (b1) (b2) (c, al) (b1) (b2) (c, a2) (o)?
0 8,508 8,698 8,603 c 9,884 9,926 9,905 ¢ 9,254
3 8,899 10,243 9571 b 10,519 11,270 10,894 a | 10,233
6 9,947 10,021 9,984 a 10,487 11,228 10,857 a | 10,421
9 9,460 10,243 9,852 a 10,085 11,132 10,609 b | 10,231




Average (b)

9,204 b

9,802 a

10,243 b

10,889 a

Average (a)

9,503 b

10,566 a

CV(@)=78%

CV(b) =123 %

CV(c) = 7.7 %

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), * :

** . Significant at 1% level of probability, ns: Not significant

Significantly at 5% level of probability,

Table 5 Average cane yield (ton/rai) planting cane of Wang Hai Soil Series at

Nakhon Sawan Province in 2013/2014.

Without soil amendment (al) With soil amendment (a2)
Nitrogen (c) | Khon Kaen 3 LK 92-11 Average | Khon Kaen 3 LK 92-11 Average | Average
kg N/rai (b1) (b2) (c, al) (b1) (b2) (c, a2) (o)?
0 11.2 9.3 103 b 15.2 11.9 135b 11.9
3 13.6 12.9 133 a 18.0 14.3 16.2 a 14.8
6 15.9 12.2 14.1a 16.3 14.9 156 a 14.9
12 15.0 134 14.2 a 16.8 15.6 16.2 a 15.2
Average (b) 139 a 120b 16.6 a 142b
Average (a) 129 b 154 a
CV(@)=207% CV(b)=104% CV(c)=10.4%
Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,
** . Significant at 1% level of probability, ns: Not significant
Table 6 Average brix (%) planting cane of Wang Hai Soil Series at Nakhon Sawan
Province in 2013/2014
Without soil amendment (al) With soil amendment (a2)
Nitrogen (c) | Khon Kaen 3 LK 92-11  Average | Khon Kaen3 LK 92-11 Average | Average




kg N/rai (b1) (b2) (c, al) (b1) (b2) (c, a2) (!
0 21.2 21.2 21.2 22.2 222 222 21.7
3 21.3 21.7 215 21.7 215 21.6 21.6
6 21.5 21.7 21.6 22.0 21.6 218 21.7
12 21.0 21.7 21.4 22.1 21.7 21.9 21.7
Average (b) 21.3 21.6 22.0 218
Average (a) 214 21.9

CV@=32% CV(b)=16% CV(c)=24%

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,

** . Significant at 1% level of probability, ns: Not significant

Table 7 Average plant height (cm.) ratoon cane of Wang Hai Soil Series at

Nakhon Sawan Province in 2014/2015.

Without soil amendment (al) With soil amendment (a2)
Nitrogen (c) | Khon Kaen 3 LK 92-11 Average | Khon Kaen 3 LK 92-11 Average | Average
ke N/rai (b1) (b2) (c, al) (b1) (b2) (c, a2) (!

0 251 240 246 272 280 276 276

3 286 247 260 311 296 304 304

6 280 241 266 305 303 304 304

12 279 267 273 312 303 308 308
Average (b) 274 249 300 296
Average (a) 261 298

CV@=93% CV(b)=88% CV(c)=79%

Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,

** . Significant at 1% level of probability, ns: Not significant



Table 8 Average millable cane (stalk/rai.) ratoon cane of Wang Hai Soil Series at

Nakhon Sawan Province in 2014/2015.

Without soil amendment (al) With soil amendment (a2)
Nitrogen (c) | Khon Kaen 3 LK 92-11  Average | Khon Kaen3 LK 92-11 Average | Average
kg N/rai (b1) (b2) (c,al) (b1) (b2) (¢, a2) (o)?
0 9,651 10,720 10,185b 10,508 12,127 11,317b | 10,751
3 9,820 11,926  10,873ab 12,635 14,233 13,4343 | 12,154
6 10,815 11,725 11,270a 10,106 13,661  11,884b | 11,577
12 10,906 12,476 11,691a 11,778 14,084  12,931a | 12,311
Average (b) 10,298b 11,712a 11,256b 13,526a
Average (a) 11,005b 12,391a
V(@) =57% CV(b)=103% CV()=72%
Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,
** . Significant at 1% level of probability, ns: Not significant
Table 9 Average cane yield (ton/rai) ratoon cane of of Wang Hai Soil Series at
Nakhon Sawan Province in 2014/2015.
Nitrogen (c) Without soil amendment (al) With soil amendment (a2)
kg N/rai Khon Kaen 3 LK92-11  Average | Khon Kaen 3  LK92-11 Average | Average
(b1) (b2) (c, a1) (b1) (b2) (a2 | ©
0 13.08 12.71 12.89b 20.07 17.96 19.02 15.96
3 14.84 14.92 14.57ab 22.06 20.41 21.24 17.91
6 16.23 14.36 15.30ab 18.81 20.47 19.64 17.47
12 15.66 16.10 15.88a 20.81 20.90 20.86 18.37
Average (b) 14.95 14.36 20.44 19.94
Average (a) 14.66b 20.19a

CV(a) =10.2 %

CV(b) = 11.2 %

V() =111%




Means followed by the same letter within a column are not significantly different at 5% level of
probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,

** . Significant at 1% level of probability, ns: Not significant

Table 10 Average brix (%) ratoon cane of Wang Hai Soil Series at Nakhon Sawan

Province in 2014/2015.

Without soil amendment (a1) With soil amendment (a2)
Nitrogen (c) | Khon Kaen 3 LK92-11  Average | Khon Kaen 3 LK92-11 Average | Average
ke N/rai (b1) (b2) (c, al) (b1) (b2) (c, a2) (!
0 20.5 219 21.2 21.3 21.5 214 22.37
3 22.3 21.8 22.0 21.8 20.2 21.0 22.37
6 21.3 22.1 21.7 21.3 20.2 20.8 22.20
12 20.6 21.2 20.9 20.5 20.8 20.7 22.11
Average (b) 21.2 21.7 21.2 20.7
Average (a) 214 21.0

V(@ =57% CV(b)=103% CV()=72%

Means followed by the same letter within a column are not significantly different at 5% level of

probability using Duncan Multiple Range Test (DMRT), * : Significantly at 5% level of probability,

** . Significant at 1% level of probability, ns: Not significant



Table 11 Analysis of marginal rate of return of sugarcane production under different

nutrient managements planting cane of Wang Hai Soil Series.

Treatments

Yield

(ton/rai.)

Cost

(Baht/rai.) (Baht/rai.)

Income

Benefit MRR

(Baht/rai) (%)

Without soil amendment, Khon Kaen 3

0-9-18 Kg.N-P,05-K,O/rai. 11.2 5,672 10,080 4,408 125
3-9-18 Kg.N-P,0O5-K,O/rai. 13.6 6,630 12,240 5,610 124
6-9-18 Kg.N-P,0O5-K,O/rai. 15.9 7,554 14,310 6,756 D
9-9-18 Kg.N-P,05-K,O/rai. 15.0 7,423 13,500 6,077

Without soil amendment, LK92-11

0-9-18 Kg.N-P,0O5-K,O/rai. 9.3 5,045 8,370 3,325 139
3-9-18 Kg.N-P,05-K,O/rai. 12.9 6,399 11,610 5,211 D
6-9-18 Kg.N-P,0O5-K,O/rai. 12.2 6,333 10,980 4,647

9-9-18 Kg.N-P,0O5-K,O/rai. 13.4 6,395 12,060 5,165

With soil amendment, Khon Kaen 3

0-9-18 Kg.N-P,0s-K,O/rai. 15.2 8,178 13,680 5,502 158
3-9-18 Kg.N-P,05-K,O/rai. 18.0 9,156 16,200 7,044 D
6-9-18 Kg.N-P,0O5-K,O/rai. 16.3 8,828 14,670 5,842




9-9-18 Kg.N-P,O5-K,O/rai. 16.8 9,139 15,120 5,981
With soil amendment, LK92-11
0-9-18 Kg.N-P,O5-K,O/rai. 11.9 7,221 10,710 3,489 151
3-9-18 Kg.N-P,05-K,0/rai. 14.3 8,083 12,870 4,787 D
6-9-18 Kg.N-P,O5-K,O/rai. 14.9 8,422 13,410 4,988
9-9-18 Kg.N-P,0O5-K,O/rai. 15.6 8,719 14,040 5,249
D = Dominated treatment
Table 12 Analysis of marginal rate of return of sugarcane production under different
nutrient managements ratoon cane of Wang Hai Soil Series.
Treatment Yield Cost Income Benefit MRR
(ton/rai.)  (Baht/rai.) (Baht/rai.) (Baht/rai) (%)
Without soil amendment, Khon Kaen 3
0-9-18 Kg.N-P,0O5-K,O/rai. 13.08 6,562 13,865 7,303 -
3-9-18 Kg.N-P,O5-K,O/rai. 14.84 7,292 15,730 8,438 156
6-9-18 Kg.N-P,0O5-K,O/rai. 16.23 7,899 17,204 9,305 143
9-9-18 AN.N-P,05-K,0/15 15.66 7,860 16,600 8,740 D

Without soil amendment, LK92-11



0-9-18 Kg.N-P,O5-K,O/rai. 12.71 6,440 13,474 7,033 -
3-9-18 Kg.N-P,05-K,O/rai. 14.92 7,319 15,815 8,497 167
6-9-18 Kg.N-P,O5-K,O/rai. 14.36 7,282 15,222 7,940 D
9-9-18 Kg.N-P,05-K,0/rai. 16.10 8,005 17,066 9,061
With soil amendment, Khon Kaen 3
0-9-18 Kg.N-P,05-K,O/rai. 20.07 10,663 21,274 10,611 -
3-9-18 Kg.N-P,05-K,0O/rai. 22.06 11,469 23,384 11,915 162
6-9-18 Kg.N-P,05-K,0O/rai. 18.81 10,544 19,939 9,394 D
9-9-18 Kg.N-P,05-K,0O/rai. 20.81 11,353 22,059 10,705
With soil amendment, LK92-11
0-9-18 Kg.N-P,05-K,O/rai. 17.96 9,967 19,038 9071 -
3-9-18 Kg.N-P,05-K,0O/rai. 20.41 10,924 21,635 10,710 171
6-9-18 Kg.N-P,05-K,0/rai. 20.47 11,092 21.698 10,606 D
9 Kg.N-P,05-K,O/rai. 20.90 11,383 22,154 10,771
D = Dominated treatment
Table 13 Level nutrient of marginal rate of return of sugarcane production planting cane
and ratoon cane of Wang Hai Soil Series.
Plant cane Ratoon cane
Treatment Nitrogen Yield Benefit Nitrogen Yield Benefit
(Kg. N/rai.)  (ton/rai.) (Baht/rai)  (Kg. N/rai)  (ton/rai)  (Baht/rai)

Without soil amendment



Khon Kaen 3 variety 15.9 6,756 16.23 9,305

LK92-11 variety 12.9 5211 16.10 9,061
With soil amendment

Khon Kaen 3 variety 18.0 7,044 22.06 11,915

LK92-11 variety 15.6 5,249 20.90 10,771




