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Abstract

The objectives of this research were to study the effects of different nitrogen fertilizer level on
growths, yields, nitrogen efficiency, urease activity and soil fertility after sugarcane harvesting under sandy soil
condition. The experiment was designed under Randomized Complete Block Design (RCBD) with three
treatments and four replications. There were three nitrogen rates i.e. 1) control group (0 kg/rai), 2) N at
recommended rate (N1) and 3) double recommended N rate (N2). The results were indicated that plant
height and stalk diameter were not significantly different between treatments. However, N2 treatment gave
significantly number of tiller and SPAD chlorophyll meter reading (SCMR) at 4 MAP (P<0.05) higher than N1
and control. Moreover, N2 treatment had the highest of cane yield (9.08 tons/rai) and stalk number (14,824
stalks/rai) (P< 0.01) compared with N1 and control group respectively. N2 treatment improved soil organic
matter and available phosphorus but not soil urease activity while urease activity per N added ratio lower
than N1 treatment. Thus, double recommended N rate not only increased cane yield but also nitrogen use

efficiency in sugarcane production under sandy soil condition of Northeastern Thailand.
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Table 1

Table 1 Fertilizer application rates of each

treatment

1 Application 2" Application

Treatments N P,O5s K,O N P,O5s K,O
(kg/rai) (kg/rai)
Control - - - - - -
N1 75 75 7.5 75 75 7.5
N2 15 75 7.5 75 75 7.5
nmsiiudaya

1. Yoyafunaun1snaaas

maiudeyaiu inisduiviegsfunaunay
wdansvaaes fszduaudn 0-15 loufiuns Lile
AnsizinuaudinanenInveiiu laun Snwaile
Au (soil texture) 1aeA5 Hydrometer (Kilmer and
Mullins, 1954) mm%ﬂuau (moisture content in

soil) (Land Development Department, 2004) Way
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et al. (1999)

2. dayanisiaseyivlnvasdos

Tneduiindnuaizsneg il s1uaudusiens
AUFIAU UATYUINVRIAIRY dUiuTIuIu 5 nese
wUad ﬁﬁaamq 4, 6, 8, 10 war 12 {oundauan
Uunamaslsiladluly guindunanaslsilad 5 luse
wdas (Faandnfiduiiuiuudusiens) Tagiaainlud
ogdusongalneldiaios SPAD chlorophyll meter

Y

duin 3 gasiolu Usnalau nane wazdanely

Uit 15 atiuil 1 unAu - fquieu 2561

3. fayadeyseziiuiien

vnnsifudeyaiiledeseny 12 ieu Tneifiu
Toyaa1n 5 kAINAN BNLIUAWTI-TNeLD? Waveniiy 2
w3y tufindeyaduauduiodmuandudwoudide
fiuf nduhnadadidudos whdniludahminan
ieduianandnduanilududels A1arumau
(03rnu3ng) dudiunsnatn 3 9a ez
NnddudesuIIIN druson nana uazlaudu Fain
910 5 fudniiivduiindeyadiuiudusens Tngld
hand refractometer udIfuamIALaABIasITud
U3ng A1 C.C.S. (commercial cane sugar)

4. fayatBnasmennsludesiisseziuinen

Uszneude lulpsiauiimun (total nitrogen)
AAT1AAET5 Micro Kjeldahl (Land Development

Department, ~ 2004)  weaawaJananua (total

phosphorus)  gousiegivaIensalunin (HNO,)
wagnsaUesAaesn (HCLO,)  walAsIziUIuiw
Woanedaranuadioindo Spectrophotometer
(Land Development Department, 2004) uaz
Tnunadeuianun (total potassium) thludiasiey
feuA3es Flame photometer ANLRABHANARSDENAS
nsfuiierunarusualulasiaulududia g
Arurunialszdnsainnisiddelulasiauuas
asRUsznourewsyansninnslddelulasiau (Good
et al., 2004) 3ngnT

Alszansnmnslglulasiau (nitrogen  use
efficiency; NUE) = NUpE x NUtE

AUseansamn1saalslulasiau (nitrogen
uptake efficiency ; NUpE) = lulasiaunavaludesi
ity (n.9) /7 Sesilelulasiauiild (nn./19)

ArUszansamnsidsululasinudunandn
(nitrogen utilization efficiency; NUtE) = NaNanvo9
Sov (/1) ity / Tulasiauiounlufieiiiaty
(hn./13)

5. foyanuiiszeziiuiien

fudunisifiudiegsfufiseduainudn 0-15
wuRwas el sgiauantAimaeiuisusnis

WulAgafuAuneun1snaaes Iiasizideyalaeis

MTENIINYATNISITU

Volume 15 Number 1 January — June 2018

7



Prawarun Agr. J. Volume 15(1) 2018, Pages 74-84

AAT1ERANULUTUTIU (analysis of variance) wag
WSsuiguauLanaesErIneAedsdamnaadlngly

Least Significant Difference (LSD) fisedurmudesiu 95%

NaWALITAINANITIY

1. ANANUANIIANLAZNIENTNVDIAUNBUNITNIAADY
funeunisvmasdiguanifvnaad Aduszdy
0-15 wuians daraadunsa-ang (pH) Wi 5.14
ANl (EQ) windu 0.02 dS/m Aaruaiuisalu
nsuaniasuyszguan (CEC) Wiy 3.56 ¢ mol/kg
dun3edng (OM)  winfiu 0.28% siun3dlulnsiay
WiNAU 9.05 mg/kg Tulmsiauiianun (Total N) iy
0.01% Weanesafiduusslov (Available P ) Wiy
10.05 mg/kg Tnunadeufivaniudsuld
(Exchangeable K) WU 26.43 me/kg upandewdi
wanUasuld (exchangeable Ca) Wiy 79.55 me/ke
ANNNUILUUTINYBIAU (bulk density) AU 1.43
g/cm3
2. 99AUTZNOUNTSIISYAUINUD 98D
maasyiulnresdesiildSudninasindns
Tulnsiaudiuanensiu nudiAugeuasvuIadurIy
Audnansadudesluvedudaznssuisliufinuunneing
msatialudeennssee 4, 6, 8, 10 way 12 Whsu (Fig. 1)
dlefiasundesiiszes 10 war 12 ieu wudnsswisd
2 uay 3 geandnsaidsi 1 uilifanuunndnansada
agndlsfmuidossvey 4 deu nssuisalasululasiau
muduuzuaznssisilddelulasaunsouugnass
WivesAuugthdmananisifinsuiududenauay
UsurunaslsiaaluludeyegreldedAynieaia
(P<0.05) LilarU3sutiisufunssudsilalesude
Tulasiau wenaninuinfidessyey 4 Wou nssadsi
ladelulasinunioulgnasinvesdnsiuugii (N2)
danalidurududenegeninlunssuisildniy
fuuzi (N1) egrsfiduddyniads egrslsinng

9085¥8Y 6, 8, 10 LAY 12 LA WUIIUIUAUADND

78 FEINYAITNISIFEU

warUTunueaslsiladluludesiuuilduanadluyn
nssuisuarlifmnuuaneestumeedn msiutuves
Snudusenevetsosnansliliuinlulnsiaudmase
N91TYLAUlAY0I008 Tastanizlutiausnvesnis
WwinAulafesnniduraefifinnsasaivinedis
520157 @onnaBIUNUITYTY Garside et al. (2000)
wuilute 100 fundsgndesiiuiisidesnauauss
solulnsiaunazidudiaiiisududenagedign Ju

ANURNTEALRDNITNIAZRUN1TRRUAUBlUlASIAUAD

o o

n1suannevesdesiiauisaiadgiivinluidudid
auysallutaswesnafiuifeides fafuieilisesi
sver 4 1feu lunssusnlddslulnsaunsouugnans
WinveaA LUz NlTIUIUAUADNDVBIBBENINATT
nsnutsldmuduuriuagnsniiildldlslulasau

1+

widledeeldlasudelulnsiauinlunisldadensiniass

q

'
a

o1vdmaliUS Mo sAslUmde iyt uiulsl
Wgawoausilimiensnanliaiuisaasgiavlaly
quiesvezifiuiieald edrelsfinuaunnassves
Khonghintaisong et al. (2017) wudwgmmuﬁmﬁnﬁu’u
\Hudnwazvesdesiugueuuiy 3 Afinisuanviogagn
7 165 Fuwazsuiundoavanauiiefeszezifiuiien
wuhnulsinueaslsiadluludeslutiwesssys 4
Wounuinssuisilatelulnsiaunieuugnasaviives
Auuzthiiiunanaslsitadaeiian (esaniinmsavay
lulssiauiluannsladelulasiau wdmnduuiu
ﬂaaiﬁ\laa‘%ﬂ'aaamaqmumqmaqé’aaﬁﬁaaizaz 6,8,
10 1Az 12 Lhou MIUA1AU @9AAABINUIIUITYUDY
Inman-Bamber et al. (2011) wuinlulasauuas
Usunueraslsilaadinnuduiusnisuan Tugisisnues
s gLiulnvessesaziinuiiuturesnaelsiiasd
WieldlunssuiunsduaneinaasUsunanaslsias
ALY NVl Bealsinw Tusnideilal
NUAPHLANAVERRL UL AU AUENa19 0961
PouluuraznIsuIt denAanIiuUIdLBs Hajari et
al. (2017) Fmudaslulasieuiifiadulylddamasonis

Wil ndurgudnanvesdee

Uil 15 atuil 1 unmau - Siquiey 2561

Volume 15 Number 1 January — June 2018



Prawarun Agr. J. Volume 15(1) 2018, Pages 74-84

200

40

175
E 1%
£ 125
=
.ac) 100 —@— Control
-
5 715 —— N
a

50 —m— Ny
o

c F 5
]

g 40

v
z

3 30
S
S

o 20

[

>

©

(]
-

Stalk diameter (mm)

Tiller per plant

35
30 ?%;i—.ﬁ

25

20

I

6 8 12

N
N

10

Month after sugarcane planting

14

2 4 6 8 10 12 14

Month after sugarcane planting

Fig. 1 Effects of different N fertilizer application rates on plant height (a), stalk diameter (b), SPAD chlorophyll

meter reading (c) and tiller number (d) of sugarcane at 4, 6, 8, 10 and 12 months after planting (MAP)
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Table 2 Cane vyield, total nitrogen, total phosphorus and total potassium content in sugarcane at final harvesting

Treatments Stalk number Cane yield C.CS Total N Total P Total K
(stalk/rai) (ton/rai) (%) (kg/rai) (kg/rai) (kg/rai)
Control 9,670 3.97° 12.43 6.11° 0.87" 7.38°
N1 11,280 717 12.31 9.62° 1.55% 15.08"
N2 14,824° 9.08° 12.15 10.06" 1.94° 21.63°
Fotest ** *x s - * *
CV (%) 7.36 36.65 3.09 25.31 50.44 41.11

Note: ™ not-significant, *,H Significant at P < 0.05 and 0.01, respectively, v Means in the same columns with different letters are
significant (P<0.05) determined by Least Significant Difference (LSD)
Table 3 N uptake efficiency (NUpE), N utilization (0.028 ds/m, 0.3¢ Wesidud uay 29.15 me/kg) lu
efficiency (NUtE) and N use efficiency N35U35 3 UANEeaALAzLANANNeETA (P<0.01) 9N
(NUE) in sugarcane at final harvesting N550750U (Table 4) Tuwmglulasiaunaualufy

(00123 wWosidud) aanegrelediAynieada

(P<0.05) TunssuAsy 2 weilduansin9annnssuisn 3

Treatments NUpE NUtE NUE
N1 0.1 979.82 106.75 (0.0120 Wasidus) Usunuaiunsdlulasiaulufuly
N2 0.09 1630.89 132.28 WUAMUUANANINSAARlULAaYNSIHIE YonaInd s
t-test ns ns * WuINsTAET 2 way 3 dwaliRudeianudunse-
C.V. (%) 24.84 4378 11.42 AsanandeiIsudisuiunssuisa 1 egediteddry

Note: ™ not-significant, * Significant at P < 0.05 determined Meana (P<0.05) UANTIWION 2 Uaw 3 [ERIGRREY

by unpaired t-test. wanA1aRuUN1eada aglsinnuadnainisalunis
wanwWasuuszauan Inunal@euiuaniudeuld uay

wa a v B A = all dl v i 1 ] o
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Table 4 Soil chemical properties at 0-15 cm depth after harvesting

Treatments pH EC CEC OM Total N Mineral N Avai.P Exch.K  Exch.Ca
(ds/m) (cmolkg) (%) (%) (mg/kg)  (megrkg)  (meg/kg)  (me/ks)
0-15 cm soil depth
Control 578"  0.013° 235 026 0.0090 6.78 11.68° 4580  93.25
N1 534" 0017 236 025 00123 1088 2238 5150  73.25
N2 504" 0.028° 206 034 001200 667 29.15° 5588 5675
F-test * ** ns ** * ns ** ns ns

CV. (%) 8.40 42.65 25.04 18.05 19.37 40.48 39.48 19.35 34.07

Note: ™ not-significant, *,H Significant at P < 0.05 and 0.01, respectively, 1/f\/\eahs in the same columns with different letters are

significant (P<0.05) determined by Least Significant Difference (LSD)
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Table 5 Soil urease enzymes activity per nitrogen Auuzi1 uenaniianssuveseuledyioaninnisld

applied at sugarcane final harvesting Jelulasiaunieuvgnludnsassvinvesiuugiilail
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Treatments g NH'N ¢ 'dwt h'/kg N Uszavsnmnsltlulasiauganindlerisuiunistade
NI 18 Tulasiaumuugd
N2 1.4
t-test * AnAnssudsEne
C.V. (%) 4.64
Note: “not-significant, Significant at P<0.05 Az IdbrevounmUNEITS LouaAiita
determined by unpaired t-test. NIUNAUTEYANIUNAADY UATVDVDUAMYUDANYY
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