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ABSTRACT: A field trial to study effects of controlled release — nano material coated chemical
fertilizers on growth, yield and economic worthiness of sugar cane variety Khon Kaen 3 was
carried out during wet season 2016 in farmer’s field in Khon Kaen province. The experimental
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design was a Randomized Complete Block Design (RCBD) with 4 replications, each of which
were consisted of 6 treatments, namely, no fertilizer, the uses of granulated chemical fertilizer
(CF) and controlled release - nano chemical fertilizers (CR-NF) at different rates and sugarcane’s
growth stages. The parameters measured were stem heights, stem diameters, stem number per rai,
stem weight, cane and sugar yields and cane yields’ components at harvest that were comprising
in percent of CCS, Brix, Pol, Fiber and purity. Direct sugarcane showed marked responses to all
CF and CR-NF application whereas CR-NF treated plants outgrowth and gave much higher cane
and sugar yields as compared to the CF applied ones. The CR-NF application that produced the
highest cane and sugar yields of 9.64 ton/rai and 1.53 ton/rai respectively were obtained from
the use of 66 kg/rai CR-NF grade 12-12-12 of at 1 and 3 months after planting and 23 kg/rai of
CR-NF grade 41-0-0 at 1 month after planting. Nevertheless, the application of 33 kg/rai of CR-
NF grade 12-12-12 at 1 month after planting earned the highest net revenue of 4,744 baht/rai.
Keywords: agronomic effectiveness, economical worthiness, controlled release — nano chemical

UNU

ﬂi”mﬁimLﬂuﬂivmﬂmwmnﬁwﬁﬂlu
NPT T AT 149 auls
(AInN9aULAIEFNANTTINERT, 2558) mluﬁmuu
Lm:rmmmﬂ@nwmmemmui‘wmmmﬂavmﬂ
ﬂiva‘uﬂmmmuwumm@mwwm‘lummmm
Lmem@mﬂmwimmnmimwmmmm
L9 LN IR AN AN TR LN A AR
aﬁmmuwmwmmmiﬂuﬂuﬂgum An N3l
ﬂmmmwmwmm@m‘lmwu LLmLummnﬂmﬂm
mnwmmuﬂﬂm memumﬂaﬂmiﬂhmmm
mu‘lmmmmimﬂmwm@ﬂﬂnu Lﬂuﬂﬂmwmuum
@vmwmLmvmﬂgmmﬂumuim@mmmm
nmevasanldasiu (Jez, 2538) Minltianamis
Mﬂﬁmumv@wafafaﬂmmqmuwwﬂgmmﬂumu
LLavmmmmiq@ﬁiumuiuiﬂwwmlmﬂivimuﬂluim
wmuzgcymﬂiﬂimﬂm:mumamqﬂumu “i1d
NN9tzazane (leaching) N173¢Liia (volatilization)
anludlawmdu (immobilization) WA lsIALATY
(denitrification) (Mullen, 2011) sinl#isg@mns
ﬁﬂu'ﬂﬂLﬂﬁLﬁmmqzﬁ'qw,vhﬁuﬁﬁmmmmm
”Lsﬂmm NNﬂﬂ/]"ll‘ﬂﬂ’)ﬂ‘ﬁﬂf;lLﬂ&l‘ﬂ?"m‘ﬂ@vf\ﬁﬂL?'J
filsvAnBnnsenisHARTTAN Lazenanalinns
”LmjﬂLﬂuﬂiwmmmnmﬂm@mmmu”l,mum

ﬂﬂLmJmmummmmiuwmmumi
ﬂ@mﬂ@@mwamimﬂuﬂm‘lﬁumﬂiu‘ﬂammqmm

(Auduntumaluladuesns, 2557) A 1joad
‘H‘amLf]m‘?llﬁ’]E]ﬂ’ﬁﬂ’]ﬁ‘ﬂﬂﬂ"J‘UﬂNm?ﬂ@ﬂﬂ@'@ﬂ@ﬂﬂNW
dansazansini ‘Emﬂmmummmimﬂmﬂwmmm—
wnlpadrannedn (Nano- -clay composite) "IN
umﬂ_lmiummquﬂmmiﬂ@mﬂ@@ﬂmmmmiw
u‘luﬂmﬂw,mlmmmu Inaiantaageanunaging
fm | uasiszeiznansLanlaetsnpsNauL
L‘W@ﬂ@mﬂmﬂmmmmﬁéwﬂmmﬂmmmlu
fam'mzmmm@famum@ﬂuﬂ?mmmmmlmm
Wﬂﬁﬂ@ﬂmLLmﬂm\mu”LﬂluLmemumw‘n TneidjeeiEe
wmumim@faummmwamum m‘lﬁum@ﬂ
ARNNAAY mmﬂm‘wuﬂﬁﬂvmwmmvl,mmumﬂmq
98 du LL@”ﬂ'ﬂﬂjﬂ@ﬂﬂ@ﬂﬂﬁﬂmVLuIﬁlﬁ‘L@u'a’amJ’]
pegsinies aulBesas 90 Iummvmﬂﬂmmm”l,ﬂ
u@mwmiﬂ@mﬂ@faﬂmmiuimmu@@nm DAY
100 Ml 1 9w mmmnm 40 aAIATE (Ream
WAZATWY, 2557) wﬂumﬂmﬂmmum@aummm
uﬂuwm‘uﬂumiﬂ@mﬂ@@ﬂmmwuﬂimwﬁmw
m@awmﬂ@ﬂmmmmimmmmmswwﬂuﬂﬁ
me”l,mmﬂ‘uu ”meﬂummm'lwmmm LAY
Im‘l,u@mwmmqﬂﬂmuﬂivmmvmmm Wﬂ‘w
analfiduilaaiinisidendviuineming yiag

vmu%mnm@nm@wwmﬁmﬂfﬁﬂmm
tszinnAtuAnnislantaes Tﬂ?;IL’ﬂW’h,‘]J?;ILﬂNVI
Iuﬁwmmmimniu‘llmmu Foenfials=AnBAm
ﬂwmmlmiuimmwmmmmwuﬂfmmu
(Verburg et al., 2017) mmmmmﬂuimmu%



KHON KAEN AGR. J. 47 (2) : 259-270 (2019). /doi: 10.14456/kaj.2019.22 261

NARINNIZLIUNNTILA (volatilization process)
Lﬂuﬁ"ﬁmmm‘ﬂmﬁg (NH3) nazinlfianAuEese
Agnanstuieusegnmuindan  (Koshino,
1993) memﬂ%ﬂﬂmﬁﬂazmwmuqmgﬂjmmﬂdﬂﬂ
Tufies aNI0INNNANARERAAUAZTINANAZINTN
mﬂmﬂmﬂmumm (Garrett et al., 2017)

Qﬁuﬁ’ﬂﬂuwﬁﬁmﬂ?ymﬂLW@ﬂﬂ‘]:f’]ﬂ?v@‘VIﬁﬂ’]‘W
NWNTNEHAT LAY mrmmumwmmﬂwm
ﬂﬁmeLm@ummmmm‘l?ummwmmiﬂmﬂ@@ﬂ
Lmhﬂufafaﬂwuﬁmmmu 3 1uLLﬂmLmzfmm e
Hunnaidendmsuinensnslunisfinnanan
#agl LL@:Lﬁummm@mmuwNmegﬁ@ IneN19an
Funuanilaad  Ausssuuaziinalignslu
NNIuaREa

aa =
AENIFANTAN

fmmLL@V@ﬂmmm‘lﬂumiwmmﬂﬂmeu
faelgn Tnelddonriugaenuniv 3 maLﬂuwuﬁm
L‘MN’]“’ZQNLL@“’Nﬂﬂﬂﬂ’]Wﬂ’]‘ﬂMN@N@mm UIRALNINE
mmwﬂmmummmﬂuwmmﬂm Juaan
GG (@ﬂmzmu WATATLE, 2555), ﬂmmu
TialnaIINAT gRs 16-16-16 UATgnNT 46-0-0,
ﬂﬂLm'jmﬁfauﬁfmﬁmuﬂuﬁmumumaﬂm
Usaagns 12-12-12 uazgas 41-0-0 uazdanuaz
faﬂﬂimw“lﬂummmmLLﬂmmmmm@“uwm@m

1mmdm‘1mim@@\mmﬁuLﬁ'm LAsTRAALITEN
IAun mmmmqmmumammu midnszay wan
AN ARS fmmmy@ﬂﬂmﬂmmmmuim m@m@m
uazasdtlszneunanaa 1w Sa Hiumns Wiesin
Soil Plant Analysis Development (SPAD)
chlorophy/l PRER uazaLnsnlinesd
1sznaUNANARIRIE e

AfiunIases utaRau gLy 2559
DaAeUNENYY 2560 ”Lu”limwmmmimmﬂum
mmuum@ﬂixmu Lﬂumiﬂ@ﬂimﬁwqwmm
vinely ‘LI’]LLWJEIEI’N muam\ﬁm mm@@ummu
SSATaULY 59 Lﬂuwummmmum 40 m@mmmu
NN 1°nfaﬁmmmmmmumwammﬂgum
A13AINZARULAZ T (‘wﬂuﬁ LL@“’@\‘iiﬂ‘]:r 2542)
TnendenuilamaaesfinanminuiisuGauud
ermamqmmmmgmﬁ:muummwxlmmﬂm:
Lﬂﬁmmﬁuﬁ@uﬂ@n T9RNIIBTURANNTIATNZN
A eangdn mumﬂ@ﬂwm@m duAusaulune
muq‘mmﬂummﬂmﬂmq TadidumuAn Junn
faummmmmﬁmmmmawmeﬂ@mﬂ,mmmn
ABunuuAad@an wuniliden wasniNzdun
uanitfaen s LLMNLE‘N’]EHW@EQW@?@WLﬂuﬂﬁ‘ﬂﬂﬁu
Tuseaiige (Table 1) MAsANI WiRtAWTaLLgN
Tnennslany Toudls uiaensesgnliidiannuning
1.5 w./499 dautaulasliitudacees 24 wilaq
gingl uazulastineiANNNNA1e 7.5 4. 8713 7.0 ).

meter

Table 1 Physical and chemical properties of soils in the experimental plot

Soil properties

Analytical results Soil properties status

Soil texture
Sand (%)
Silt (%)
Clay (%)
pH (1:1; HZO)

Ce (dS/m)
Organic matter (%)
Available phosphorus (mg kg™
Exchangeable potassium (mg kg™)
Exchangeable calcium (mg kg™)
Exchangeable magnesium (mg kg™
Exchangeable sulfur (mg kg™)

- Sandy loam
60.9
32.1
7.00
5.87 Moderately acid
0.36 Non-saline
0.30 Very low
27.6 High
26.5 Very low
72.0 Low
14.02 Low
8.22 Low
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