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Effect of Major Elements Fertilizer Management in Combination with
Zinc on Growth and Yield Components of Sugarcane
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Nattaporn Klinhom', Chaisit Thongjoo', Tosapon Pornprom

and Tawatchai Inboonchuay1

unAnga: AnNaTeINIaANIsiusaeImIuansNiudingdenismsyiRulnuaresdUssneunanas
wodasRlfAN1e TneaguauNIIAReILLL Randomized Complete Block (RCB) 411431 3 1 LIANNINARDY
wudh nslatoinRifadu 10% andnmauAdinmeiRusaniudangg 0.21% finalitrnugareciiu
Auauanlu 1 unans Aeaadissedlugen (SPAD reading) NANAREBLAA AINNEIAN shwiinsedn
Sruauléiessedn i1 CCS anARAA prsdiadiugessnlulnsiau Weaveda uagTnunaideufiazas
luriaudasdenniign 1 memﬂumﬂmgmmmmu 10% ANERTIAHNARAETRUTINALAINA
0.14% uenannil msladleipifaidu 10% andameuAniieesifusaaiudanzg 0.21% deduali
pudiduressndenzanazanlwiensredesuniian liwnnsreiunislatainfiniuedinsz i
ganfudINzg 0.21%

Adnany : {o, 4anvd, don

ABSTRACT: Field experiment was carried out to investigate the effects of major elements
fertilizer management in combination with Zinc on growth and yield components of sugarcane
var. Lampang. Experimental design was arranged in Randomized Complete Block (RCB) with
three replications and consisting of nine treatments. The study revealed that the application of
110% of chemical fertilizer rate based on soil analytical data in combination with 0.21% of
Zn gave the highest plant height, number of stalks for one-meter row, leaf greenness (SPAD
reading), fresh yields, stalk heights, weight/stalk, number of internode/stalk, CCS, sugar yields
and concentrations of N, P, K in stalk. However, these were not statistically different that
obtained from the application of 110% of chemical fertilizer rate based on soil analytical data
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in combination with 0.14% of Zn. Furthermore, the application of 110% of chemical fertilizer rate
based on soil analytical data in combination with 0.21% of Zn highly significantly gave the highest
concentration of Zn in stalk but with no difference to that from the application of chemical
fertilizer rate based on soil analytical data in combination with the same amount of Zn.

Keywords: fertilizer, Zinc, sugarcane
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NEAIANART B.ANUAY 2. UATLTN ﬁﬁlqﬂuﬂ;m
AUNLNILAL (Kamphaeng Saen soil series, Ks;
Typic Haplustalfs; fine-silty, mixed, semiactive,
isohyperthermic, Soil Survey Staff, 2003) Tudiog
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nanARTesdanfiany 12 Weundelgn Hun
uanAAsials Auauasials Avuenaan W
AUEINANNAN fuiinsesn S1usuilfesradn
F1 CCS uaznanAMNANG ananil Aunsz
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sglulnsian Woaeda waztunadenmuily
anune3lneniAlld uazasined (2542) uazifiunn
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Fane@fiarnlEmuilaesunalslng Lindsay and
Norvell (1978) Tnediayanisiaseyiiuin nanan
LazasflsznaUNARARTILEAINNNIMARSILINLN
ArsziA NIl sls9un1eana (analysis of
variance) Lamen F-test wWhant R ie
ANLANFNNTRIANAEAE 1 DMRT (Duncan’s

multiple range test)

Table 1 Chemical and physical properties of initial soil.

Properties Results
pH (1:1) 6.99
EC_(dS/m) 2.66
Organic matter (g/kg)” 1.24
Available P (mg/kg)? 130.05
Exchangeable K (mg/kg)” 98.48
Exchangeable Ca (mg/kg)” 1,328
Exchangeable Mg (mg/kg)” 168.44
Exchangeable Na (mg/kg) 36.42
Extractable Zn (mg/kg) 0.87

Texture?

sandy clay loam

" = Walkley and Black method (Walkley and Black, 1934) ? = Bray Il method (Bray and Kurtz, 1945)
¥ = Extracted with NH,OAc pH 7.0 (Pratt, 1965) “ = Pipette method (mmsﬁmﬂ%mﬂgﬁ%m 2558)

NANISANHILAZARTDS

nsdapnIsijasnaemanansaNiudaingdsie
nssnyliulnuazasAlsenaunanannsdas
Augae danguadan
1. mawasgyshulpuasaas

nsladjandiesnamon viseldsuniudanga
o J = v b4 ¥ dl
BM3FN7 Analiinanugeresfiugesnens 3, 6, 8
uaz 9 haunAsilgn uansineiuesnedltiadAtye
VN9aT5 (Table 2) NanaAE N1912) 3 UAT 9 1ADUNAY
dgn wudn n1sldileafiindu 10% 29961
AALFRUTINTLAINZR 0.21% (IF +Zn )

,  DOA_110% 0.21%
IS 3 [ Y% Al ' 1 o
fualiinugaessiudenninign uansinaiy
nsldilenailiviea 10% 199A B zTRusNL
&ane@ 0.14% (IF +Zn ) 91818 6 1AaY
DOA_110% 0.14%’, a

wastgn wudn nsldilemiliianau 10% vee

AAeFRUIINTLAINZE 0.21% (IF +Zn )
DOA _110% 0.21%

Analitrnngaasfiudeunnign (177.30 94.)
Tadwansineiunisldflenlinau 10% 1897
AANLTRUIINALAINZR 0.14% (IF +Zn )
' 9 DOA_110% 0.14%
1+ a a K 1 a a
uaznldilelinay 10% 199A31AIEIAY
FANAL&IN=A 0.07% (IF +Zn ) dounens
- . | DOAJLO%V 0.07% dlz:l T
8 IhaunasLlgn wudn NnAfunaaesinisld
flenpfiaeinanen vivelddaniudanzadnasine
= U b % ¥ a o 1
Hualiimangeresiudeninfinaeiulugog
224.10-256.90 dd.
nmsldijaiaiietnauman winlasuiudingd
gn91pinee Aualianuauanlu 1 wnawmsvesdies
1818 3, 6, 8 UA 9 LhiaUNAILIgN uANFNTLEENS
HilkdnAtyEannsalis (Table 3) naafa N1ane 3
= o | |+ N a <
waz 6 Waundslgn wudn nsldilandiivadu
10% UBIANILATITHAUSINALEINLE 0.21%
(IF +Zn ) Aualfiauouanlu 1 wanwms

DOA_110% L, 0.21% L
v = 1 1 o + aa K
wesaaNnnagn unnseiunislailon i
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10% UBIANAAIIEHAUTINAURINZE 0.14%

(IF +Zn ) waznnsldilaaiieay 10%
DOA_110% 0.14% a

1a9AAtATIziAusanudInzd 0.07%
(IF +Zn ) duiens 8 uaY 9 heunadLlan
DOIA_11O% I+D.O7%d 2o 9 - r:
wud nsldilenaliadu 10% seandinsgiau
sanfudan=d 0.21% (IF +7Zn ) Huali
. R D?}A71WO% X 021%. .
Auaualy 1 unamnsesdasnnfiga liuansng
Aunsldijenfiiadu 10% 199ALAT RN
Audans@ 0.14% (IF +Zn ) atnelsinnu
. D 20A7110% 0.14% . A
Radunadnaruiuanlu 1 unawastesieaiant
2 o =~ @ o
8 uay 9 aunadlgn Huualiinanas vistiena
[asHnaniledeaiinisasndula lusnnnugs

Table 2 Height of sugarcane at different stages.
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i Aaua AN sTuasin s suaaiides
rnudin 1 lunedes i Bunnaaas Aehuiienie
SosfAsalv i lE et amanyay fgaa
Wlsr@nsnnnnsduneiugaanas visaanadlu
HAAINNITLNNLENEIABIUNT NNFazanaasisn
uazunasan lvda ludldarunsasgius
salillE TanannIMAReIRINaIdenAREITLINL
PRGN ﬁﬂaw%r wazinadel (2552) PNINVA LA
ADUY (2553) 1535m11 LazAnLy (2553) WNnan®ad
UAZANY (2554) T uazAny (2555) A0 kA
ADLY (2556) TIengsnd LasATLY (2557) WITNT LAY
ALY (2558) LALTRIAYE WAz (2560)

Treatments Height (cm)

3 MAP" 6 MAP" 8 MAP" 9 MAP"
T, = control 38.93" 120.63" 166.97°” 180.97°
T=1F oo 43.67° 139.93° 224.10° 233.57°
T, =IF oo 2N o 45.63% 151.63° 224.47° 257.30°
L, I 46.93% 159.57% 234.53" 257.87°
T = IF o 2N 47.50% 164.17 239.93° 259.97°
T = IFon on 46.90% 158.20% 226.83° 257.50°
T = IF 0 200 o 48.53" 170.63% 239.97° 261.30°
T = IF o o0 N0 e 50.53% 171.47% 254.13° 266.97%°
T = IF 0o 2N 52.00° 177.30° 256.90° 278.90°
Fotest o wx o wx
C.V. (%) 14.1 13.8 13.4 12.9

"MAP = months after planting

2/ xx,

difference according to Duncan’s multiple range test at P<0.01.

significantly different at 0.01 probability level; means with different lowercase superscript letters within a column indicate a significant

Table 3 Number of stalk within one-meter row of sugarcane at different stages.

Treatments Number of stalk within one-meter row

3 MAP" 6 MAP" 8 MAP" 9 MAP"
T, = control 9.85'% 10.23"% 9.85%% 9.54"
T,=0F o 10.65° 11.34° 11.11° 11.00°
T, = IF o0 2N o 11.23% 11.76™ 11.52° 11.42°
T = TP o o0 2N s 11.89% 12.36% 12.21° 12.02%
T = IF o o 2N o 12.12% 12.65% 12.51° 12.11%
T =1F e ‘ 11.56" 11.89% 11.67° 11.53%
T = IF o 0 2N o 12.42% 13.21% 12.89° 12.42"
T = IF o om0 e 12.82° 13.41° 13.16° 12.74*°
Ty = IF o 00 2N 12.89° 13.52° 13.24° 13.12°
F_test *k *% *k *%
CV. (%) 13.1 13.0 12.9 12.4

" MAP = months after planting

? =significantly different at 0.01 probability level; means with different lowercase superscript letters within a column indicate a significant

difference according to Duncan’s multiple range test at P<0.01.
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Tulnsiau MaTlesaINgARUN ILNLAWHL BN 0L
Euw’?mmmmviuimmumwmluivﬁué’iﬁq
1UNa"s ANNANRY davBunaumleanaadiily
Uszland uazlnuna@eniiuandasouiFerlu
FEALIG ﬁqfuﬁ‘mmﬂﬂuﬁmmﬁ@mmmmw:
1987 agdanaliA1ANdetresludesanas
waiiesainlulnsiaufluesdlsznauaes
aaalsTladiiuies (e9gMs, 2552) atiglafiniu
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AU 1 UAT wazANANNLTaauely
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Table 4 Leaf greenness (SPAD reading) of sugarcane at different stages.

Treatments SPAD reading

3 MAP" 6 MAP" 8 MAP" 9 MAP"
T, = control 30.14°% 29.65°% 28.36% 27.56°%
T, =1 o 34.11° 37.47° 37.28° 37.22°
T = 1P on oo Mo 34.58% 38.22% 38.14° 38.11%
T = F on oo™ ”0}40/ 35.04% 39.21% 39.12° 39.00°
T = o0t 2 o 35.67™ 39.45™ 39.21° 39.14"
T = IF o i ' 35.01% 38.48% 38.26° 38.13%
=1 o2, o 35.75™ 40.56° 40.23° 40.11°
T, = |FDOA’W+ZnO'W 36.89%° 43.29° 42.85° 42.75°
L nO:m 37.40° 43.32° 43.11° 42.89°
F_test *% *% *% *%
C.V. (%) 12.0 13.2 12.6 13.5

" MAP = months after planting

2/ %%

significantly different at 0.01 probability level; means with different lowercase superscript letters within

a column indicate a significant difference according to Duncan’s multiple range test at P<0.01.

2. HANAALATRIALSENBLNANANUDIDDE
2.1 HAKARKATANUIUANFD 1S
msldilaeatnanen vizaldsuiudinegd
gn91pine] Hnaliinandndesnuazinuinaise
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muﬁmﬁmmmmm (Table 5) nanaka nslat]e
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DOA_110% 0.14%

10% mmﬁﬁmi%mumunummm 0.07%

AATZUEU (IF

(IF +Zn ) mv‘wmmmmu (control) #
DOA_110% 0.07%
m@sl‘wmm@mﬂmmm@@ﬁmm@ (14.63 /15
atslafinn nsladleadiiadu 10% vaee
) Healiauauansalives
DOA_110%
[ al ° ' ' ' o
faunniga (10,382 a/19) Tumnsnaiunnsld
{lenadlnuAndnsziinu () dunsldile
WARANNANAATIZTARTINAUAINER 0.14%
(IF +Zn ) Analauiuanse lduesdas
o DOL\JOO% O.'\4°éu , . . . . -
tinegn (9,604 a/ld) laiwsnsineiunisldilend
WNTW 10% 299ANILATITHAUTINAUFINE
0.21% (IF +7n )

DOA_110% 0.21%
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2.2 ANENIAT LR WANTNANAN s
A LAZAUILLARIFRAN
1+ = 1 = =1 11 o 9/ =
misldilaeiatnanen vizaldsuiudinegd
fﬂﬁmrﬁmj Hualfinuenaan i uaudnaaa
utinsean LL@vmmuﬂ@mmmmm@@wmﬂ
12 iheunaslgn LLmrmNnufammuﬂmmym
V9407 (Table 5 uay Table 6) nanaAa N34l
WRANTE 10% 289ANIATNTRAUIINALAINE
0.21% (IF +7n ) Hualiirnusnaanued
o dIDOA_1 10% 0.21% . ) . .
faannngn (316.56 4x.) Tuansinaiunislaily
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0.14% (IF +7n ) haznngldt AN
oop 106 oz SR
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DOA_110% . QO.O7% - . . K d
10% 2BIANALATITHAUIINALAINER 0.21%
(IF +Zn ) fadnaliidurugudnaas

DOA_110% 10.21%

mméﬂﬂmﬂmm (3.28 @3.) ldumnpneiunisld
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flawliindu 10% 289A3LATITIANIINAL
#N=R 0.14% (IF +Zn )ymsldtlaniin
dg, ) QDOA_'MO% o 0;14% . qd
2 10% 2RIANIAINZFRUIINALEINLE 0.07%
(IF +zn ) mslddleeinuAdnest
- D|OAJ109%V 027% q
Ausaniudanzad 0.21% (IF +7Zn ) uay
. ~ - DO/};OO"/ 021"/
nsldi]eaianandiassiausaniuden:d
0.14% (IF +7n ) dounnsldilaaiivnan
songion e 7S
10% 2RIANILATIEHAUTINALEINLE 0.21%
(IF +7n ﬁm‘l,ﬁﬁwﬁﬂﬁiazhl,@”ﬁmqu
DOA_110% 021“/
ﬂammmmm@mmnmm (2.42 ANJAT LAY
32.11 URey/an muansy) 1mmnmqﬂumﬂm¢ﬁ
WATANTYE 10% 189ANRLATITHAUTINALAINYE
0.14% (IF +Zn ) UUENANFUAILAN
- DOA;IJ 0% 0.14“@ . . - qo
(control) HuaIANEN9RT LEURNWAUEINANAN
TUINARAN Lazatuiulfesreantesdesiios
40 (275.29131., 2.62 1., 1.44 NN./A UAZ 25.51
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Table 5 Yields, number of stalk/rai, stalk height and stalk diameter of sugarcane at 12 MAP.

Treatments Yield Number of stalk Stalk height Stalk diameter
(ton/rai) (stalk/rai) (cm) (cm)
T_ = control 14.63°" 10,163°" 275.29°" 2.62"
T =IF 18.65° 10,307 300.57¢ 3.10°
2 DOA_100% od be od .
T =1 +Zn 19.22 10,224 303.62 3.12
3 DOA_100% 0.07% c f bed ab
T =1 +Zn 20.45 9,604 306.53 3.21
4 DOA_100% 0.14% b o be ab
T =1 +Zn 21.84 9,839 308.35 3.22
5 DOA_100% 0.21% c a od be
T =1 20.24 10,382 305.49 3.17
6 DOA_110% ab d abc ab
T =1 +Zn 22.56 9,988 310.43 3.25
7 DOA_110% 0.07% ab e ab ab
T =1 +Zn 22.89 9,825 312.61 3.26
8 DOA_110% 0.14% a i a 2
T =1 n 23.33 9,648 316.56 3.28
9 DOA_110% 0.21%
F_test *% *% *% *%
C.V. (%) 13.7 14.8 11.9 13.6

1 %

significantly different at 0.01 probability level; means with different lowercase superscript letters within a column

indicate a significant difference according to Duncan’s multiple range test at P<0.01.

2.3 A1 commercial cane sugar (CCS) uay
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Table 6 Weight/stalk, number of internode/stalk, CCS and sugar yield of sugarcane at 12 MAP.

Treatments Weight/stalk Number of CCS Sugar yield
(kg) internode/stalk (%) (ton/rai)
T, = control 1.44°" 25.51¢" 8.76°" 1.28%"
T=1IF 1.81¢ 28.88° 10.12° 1.89'
2 DOA_100% c of
T =IF +Zn 1.88¢ 28.94 10.24° 1.97
3 DOA_100% 0.07%
T =IF +Zn 2.13° 30.12° 10.62° 2.17°
4 DOA_100% 0.14% be b o ¢
T =1 +7n 2.22 30.26 10.89 2.38
5 DOA_100% 0.21% d be q de
T =1 1.95 29.58 10.32 2.09
6 DOA_110% be b b b
T =1 n 2.26 30.56 11.42 2.58
7 DOA_110% 0.07%
T =1 +Zn 2.33% 32.00° 11.65% 2.67%
8 DOA_110% 0.14%
T =1 +Zn 2.42° 32.11° 11.89° 2.77°
9 DOA_110% 0.21%
F_test *% *k ** **
C.V. (%) 12.8 12.0 13.5 13.9

" *significantly different at 0.01 probability level; means with different lowercase superscript letters within a

column indicate a significant difference according to Duncan’s multiple range test at P<0.01.
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0.461 Wafidus muatsy) ldwmnsnaiunisld
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Table 7 Concentrations of major plant nutrients and Zn in stalk of sugarcane at 12 MAP.

Treatments Total N (%) Total P (%) Total K (%) Extractable Zn (mg/kg)
T, = control 0.0949 0.044% " 0.362°" 2.78°"
T=IF 0.215' 0.060' 0.426° 3.24%
2 DOA_100% of of od c
T=IF +7n 0.224 0.063 0.430 5.63
3 DOA_100% 0.07% de de cd b
T=IF +Zn 0.231 0.068 0.434 7.58
4 DOA_100% 0.14% cde od c a
T=IF +7n 0.234 0.072 0.437 10.12
5 DOA_100% 0.21% bed be b d
T=IF 0.241 0.077 0.446 3.55
6 DOA_110% abc ab a c
T =1 +7n 0.244 0.081 0.455 5.89
7 DOA_110% 0.07%
T =IF +7Zn 0.248% 0.083% 0.458° 7.94°
8 DOA_110% 0.14%
T=IF +Zn 0.252° 0.088° 0.461° 10.63°
9 DOA_110% 0.21%
F_test *% *% *%
V. (%) 12.7 12.6 11.4 11.9

U wx

significantly different at 0.01 probability level; means with different lowercase superscript letters within

a column indicate a significant difference according to Duncan’s multiple range test at P<0.01.
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