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Response of Maize Planted after Rice Harvesting to Site-Specific Nutrient Management with

Organic Fertilizer at Kamphaeng Saen
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Abstract

At present, maize production is being affected by various aspects of worsening climate change, especially
drought. Drought in combination with improper nutrient management during maize production not only results in
increased product costs but also leads to reduced productivity. Therefore, the objective of this study was to
investigate the effects of nutrient management and organic fertilizer on the response of maize that was grown in
fields in Kamphaeng Saen from which rice had just been harvested. Randomized complete block design (RCBD)
with 4 replications and 9 treatments were used. It was found that the application of chemical fertilizer based on crop
removal tended to give the highest values for ear weight (2,134.55 kg/rai), ear without husk weight (1,736.28 kg/rai),
husk weight (398.26 kg/rai) and grain weight (1,491.22 kg/rai). Next best was the application of chemical fertilizers
based on soil analysis combined with organic fertilizer, and this system produced values of ear weight (2,070.20
kg/rai, ear without husk weight (1,723.94 kg/rai), and grain weight (1,464.72 kg/rai). In addition, site-specific nutrient
management alone, or in combination with organic fertilizer, resulted in the highest N concentration in the grains
and P concentration in the leaves. The highest K concentration was found in the stems. However, the use of chemical
fertilizers alone or in combination with organic fertilizers also increased the concentrations of OM, Available P,
Exchangeable K, Ca and Mg in soil after planting compared with levels in the soil before planting to a 20 cm depth.
Finally, the application of chemical fertilizer based on crop removal increased yield and gave the highest economic

return for maize production (10,461.24 Baht/rai).
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Table 1 Initial properties of soil and organic fertilizer used in this experiment.

Properties Values Interpretation Properties Organic fertilizer ~ Standard*
pH (1:1) 7.95 Moderately alkaline pH (1:2) 6.93 5.5-8.5
ECe (dS/m) 0.61 Non-saline EC (1:10 dS/m) 4.23 <10
Organic matter (%)" 2.10 Moderate Organic matter (%) 25.51 >20
Total N (%)” 0.05 Very low Total N (%) 0.74 >1.0
Avai. P (mg/kg)” 78.52  Very high Total PO, (%) 1.34 >0.5
Exch. K (mg/kg)” 161.88  Very high Total K,O (%) 1.00 >0.5
Exch. Ca (mg/kg)” 127411 High Total Mg (%) 1.01
Exch. Mg (mg/kg)” 197.81  High Total Ca (%) 0.85
Texture (%)” - Loamy sand

Remark: "= Walkey and Black method (Walkley and Black,1934), #= Kjeldahl method (Jackson, 1965),
¥= Bray Il method (Bray and Kurtz, 1945), ¥ = Extracted with NH,0Ac pH 7.0 (Pratt, 1965),

*'= Pipette method (AtW1A9EiNTARTNLIgAINEN, 2548).
* NINRTINNTNERAT (2557).
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Table 2 Detail of treatments.

Treatments Describes Symbols (Kg N-P,0.-K,O/rai)
T1 Control Control 0-0-0
T2 Chemical fertilizer based on soil analysis (DOA)l/ IFoon 10-5-5
T3 Tailor made fertilizer” TMF 8-1.5-2
T4 Onfarm Thai LDD* IF oo 5-0.1-0.06
T5 Chemical fertilizer based on crop removal’ IFer 15.6-2.9-3.8
T6 Chemical fertilizer based on soil analysis (DOA) + IFpon + OF 10.4-5.8-5.5

organic fertilizer of 50 kg/rai

T7 Tailor made fertilizer + organic fertilizer of 50 kg/rai TMF + OF 8.4-2.3-2.5
T8 Onfarm Thai LDD + organic fertilizer of 50 kg/rai IF op + OF 5.4-0.9-0.56
T9 Chemical fertilizer based on crop removal + organic IFg + OF 16.0-3.7-4.3

fertilizer of 50 kg/rai
Remark: ’ nsu3annnsinems (2553), 2 iriiel enmetiund (2555), ¥ naddnranunazddaninegnnsau (2553), ¢ Estimating fertilizer
rates based on crop nutrient removal (N, P and K) in maize grain after harvest (15.6-2.9-3.8 kg N-P,0.-K,0O/rai)
(e9ems TOADANT uaTAE, 2554).
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Table 3 Effects of fertilizer application on grain yield and yield components of maize.

) Ear without . . . ) .
Ear weight ) Husk weight Cob weight  Grain weight 1,000 Grain
Treatments ) husk weight ] ) ] ] ]
(kg/rai) (kgrai) (kg/rai) (kg/rai) (kg/rai) weight (kg/rai)
Control 1,749.64° 1,376.74° 372.90° 128.82° 1,247.91%° 321.73°
IFoon 1,898.02%° 1,524.96™ 373.05 166.95" 1,358.01% 295.65"
TMF 1,708.91° 1,366.15" 342.76% 245.35° 1,120.79° 278.60°
IF oo 1,744.76" 1,390.95" 353.80%° 174.69™ 1,216.26™ 280.56"
[ 2,134.55° 1,736.28" 398.26° 245.06 1,491.22° 321.20°
IFyon + OF 2,070.20% 1,723.94° 356.25™ 259.21° 1,464.72% 307.50%
TMF + OF 1,730.78° 1,347.03° 383.74° 165.22%° 1,181.80" 297.50%°
IF oo + OF 1,777.68% 1,583.26™ 191.42° 268.52° 1,314.73%° 280.70°
IFo + OF 1,946.59% 1,640.32%° 306.26™ 192.92%° 1,447.39% 309.03%
F_testw * % ** ** **% *% *%
CV (%) 11.49 13.33 26.90 15.65 13.30 7.04

"Mean within the same column followed by some letter indicated no statistical difference using DMRT.
** = Significant difference at 99% level of confidence.
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Taanann, 2543) @9 Ghosh et al. (2010) 918930 MslajaedisnivilepaninalifsuuneanaianiilulssTamd
o & A + P o v o L = a - o 4 A P
WNAY Wesanni]arenilaaaiasauasazlif organic ligand astoginaanuiulsylamiesieanaiasens luanen
msldfadesin  (TMF)  dsnalipoududunasinumadannacasluasuigengn  (2.17%) vsilitdesaindaulug
unaidsnazazanluamuuazludinlne (Vi Jadan, 2540, nauliash WANAIRIn) LazAny, 2551) 2098981
AansldtlmuAdiasipusoniutjedunad  (2.02%) wariloseudlasianiuijeduvisd  (2.02%) el
pdnduresgemandnluludninafiszaziivinaneluszAudngfanauaau (Reuter and Robinson, 1997)
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Table 4 Concentration of N, P and K in stem, leaf, husk, cob and grain of maize at maturity stage.
Treatments Total N (%) Total P (%) Total K (%)

Stem Leaf Husk Cob Grain | Stem Leaf Husk Cob Grain | Stem Leaf Husk Cob Grain

Control 0.11° 037" 012 021" 071° | 018" 0157 0.023 0018° 0.165 | 1.99° 028 043 0018" 042%
IFoon 0.16"  0.39° 0.14 0.18" 079" | 0.14® 0162 0.025 0014 0.167 | 1.76° 034 051 0014” 042"
TMF 0.13*° 037"  0.14 0.17® 079 | 0.16® 0167 0.028 0.009° 0179 | 217° 032 042 0009 042%
IF oo 0.12*  012° 013 017 072" | 020 0184 0.026 0014 0.165 | 1.84° 023 043 0014 042"
IFer 0.13*° 043"  0.14 0.18°  0.86° 0.10° 0.180 0.011 0.012° 0166 | 1.83° 039 045 0012° 039
IFoon + OF 0.11° 040" 0.4 0.18" 082 | 0.13* 0173 0014 0017° 0167 | 202 037 046 0017 040%
TMF + OF 0.12* 041 015 0.15° 076 | 021° 0171 0014 0016® 0187 | 1.86°  0.31 041 0.016®  044°
IF oo+ OF 0.11° 041 013 0.16*° 0.77* | 0.14® 0163 0.012 0.014* 0169 | 2.02®° 036 049 0.014° 040°
IFeq + OF 013 045" 014 020 076 | 012 0167 0.010 0.020° 0.168 | 1.87° 033 049  0020° 0.39"
F-test * > ns * * > ns ns * ns * ns ns * *
CV (%) 2211 2826 1890 17.35 1236 | 37.76 1372 60.38  38.58 8.04 | 1321 3543 1346 3558  6.66

" Mean within the same column followed by the same letter indicated no statistical difference using DMRT.

o —

Significant difference at 99% level of confidence.

= Significant difference at 95% level of confidence.

ns = no statistical difference.

msujﬁﬂuLLﬂmﬂmﬁmﬁ\lﬁnﬁumLﬂﬁmmﬁuuﬁaﬂgnﬁszﬁumwﬁn 20 VEURLNAT

mnﬂ?ﬁlﬂuuﬂmamﬁmqmﬁmmawﬁqﬂ@nﬁizﬁummﬁﬂ 020 wuAwAs  TNuenFNeiuNnIsanA
(Table 5) agislsfiniu nsldflaiaddngmng - %ﬂ?}lﬁlﬁmﬁ@“ﬁéquﬁuﬂm%uﬁﬁﬁLLquﬁMﬁm pH 2R9AUANNT
ANFUAILAN %@ﬁl,ﬂuiﬂiﬁ”l,ﬁmmnﬂﬂmﬁ‘?{‘lﬁﬂuﬂmﬁﬂ%qLﬁﬂl@d@qiﬂiuau 213 NARNANTAIANNLTUNTA
Arauiuauld (ANANsENATTIU §ANEN, 2548) @m\ﬂiﬂmm A1 pH ‘1/1Lﬂ@wu;ﬂm%@ﬂmvmmﬂuﬂmmuﬂu
AaLaNYae (Soil Survey Division Staff, 1993) wﬂmﬁﬂummmmiﬁﬁmmmimmkumﬂLLuumq 7 fadana i
vmm@umﬁ‘wmmuﬂ?mmmmmmmwu deuRuuflenfuAuieunimaass mmvmﬁ?émmaummmﬂumu
ldupnsreannaunaunimases  atdslafianu mi@oﬂfnmﬁ;mmﬂmmﬁwmL@m'&mmﬂumngviuﬂumi
wasuulassniinaeiiveshiu LﬁmmﬂiwiwmL?ﬂymﬁm’ﬁi”]Lﬂuﬁmﬁﬁmmmﬂmwzﬁﬁ NFAFEYA LTI AN
Tnenannelulngau (N) wazneanasa (P) Tanusinumadey (K) #insgoyidatiossnn danAdasiumeNIuIes
NHN FUADU WATAME (2527) uar WiNiaN ARNELAT (2557) Fiwudn Toyunisansininunaideslaiguss
widausnglulasiauuazneanada  widndratwaseanisinunadungetinig falnmdgedndazldinumaides
Bunnsnnlugaseenuauisyezuridaiiviny Tmm«hu‘lmy%mauﬁ'ﬁﬁ FULAZINAR

Table 5 Chemical properties of soil after planting at depth 0-20 cm.

oM TN Avai.P Exch.K Exch.Ca Exch.Mg

EC,
Treatments  pH (1:1)

(dS/m) (%) (%) (mg/kg)

Control 7.71 0.068 218 0.068 74.00 257.04 2805.55 303.87
[Foon 7.59 0.084 210 0.068 90.16 269.15 2752.82 330.89
TMF 7.59 0.084 2.21 0.064 85.00 264.84 3383.80 294.09
IF oo 7.30 0.078 213 0.065 8355 24115 2644.66 321.61
IFer 7.61 0.082 212 0.064 7246 277.89 3077.70 312.92
IFpon T OF 7.50 0.098 222 0.064 88.75 268.11 3118.82 296.12
TMF + OF 7.68 0.081 2.08 0.063 89.76 25151 2545.08 299.15
IF op + OF 7.60 0.076 219 0.061 7943 277.06 2588.75 303.04
IFeg + OF 7.55 0.080 200 0.066 63.84 250.34 3013.26 299.19
F-test" ns ns ns ns ns ns ns ns
CV (%) 2.94 18.20 776 11.03 22.28 14.46 15.32 7.06

"Mean within the same column followed by some letter indicated no statistical difference using DMRT.
ns = no statistical difference.
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Nam'm_lLmuuﬁ'\iﬁnﬁ'uvgu"lumswamﬁﬂ‘iwmLﬁyﬂaﬁmi

mi‘wmm“ﬁﬁrﬂiﬂ%@ﬁwzﬁ"ﬂﬁwhﬁuvm&’iﬁumawm@m @Wazanas 4,100 /19 IeswendluAiugg
‘Lumnm’?wLLﬂ@\mm’f\imiﬂ@ummsmi@umvﬂmﬂixmm 1,500 uw/ls Anmdniuglszanns 950 vn/ls wax
Arqunsnflussuuimentszanm 750 um/ls Anduieatszanm 900 wn/ls udauaeaileild ldun flagde
(46-0-0) szanunszaeuar 579 uw dlulawenludoneann (18-46-0) Uszunmnszasuaz 917 uwm
flelnunadounanlsd (0-0-60) dszanmnszaauas 787w {Juduvienszasuas 300 UM UazsIA
flnadeadnTaosduliiy 145% wauilaniuay 8.72 um 1898 1UNUATHIAANIaNERs 2561
dody anansnaqinlegnalaanmeresmimeaedld Ae  msldijameiliiauninEnnemevnmmanaes
%’wq‘lﬁwm‘ﬁ'ﬁmiﬂﬁ‘ur;mmammmamifmLﬁum@m‘?mLmzm@m*a‘uLmumaﬁwiwmL'gmzﬁ’m’qqﬁzgm (10,461.24 uw/l9)
TR muquiﬁmmaml,@:mmml,mwﬁ’m‘iwm‘gﬁm‘?’m’ﬁ@ﬂﬁqm (7,905.17 un/19) (Table 6) Xu et al. (2014)
Anwnisdnnistleludnowalunmawenui dseinaau wudn nsldiamuridinasimulinaneuunumidu
18,288 u/ls Fegendnnasldilamafididamuunirlunisudadialne (16,881 vn/ld) uagldijamuiznig
189N EAINT (16,037 Un/14) uaﬂmnﬁﬁmmmum@muLmuﬁifaﬁunu (BCR) m@mnﬁﬁumiwmmﬁmmnﬂdﬂ 1
wans g mNFAN N IMAaeIANAINIIANEBNT uiet e lsfiniu Mmeldilonimouwinfiunusineiuman
mﬂﬁmiwmﬁ'ﬁmiﬂﬁumamamﬁﬁmmmummuLmurfifaﬁuvlu (BCR) z};qﬁzgm (3.23) Lﬁ@qmniﬁ”mmam@ﬁzgmm
Hruunianas ldgasnniin

Table 6 Effects of fertilizer application on production cost and economic returns of maize.

Fertilizer value Labor Unhusked Yield Economic Benefit-Cost

Treatments (Baht/rai) and ear yielld value | ret.u.rn over Ratio

Chemical Organic other (kg/rai) (Baht/rai) fertilizer cost (BCR)

fertilizer  fertilizer costs (Baht/rai)
Control - - 4,100.00 1,376.74 12,005.17 7,905.17 2.92
IFooa 532.93 - 4,632.93 1,524.96 13,297.65 8,664.72 2.87
TMF 298.97 - 4,398.97 1,366.15  11,912.82 7,513.85 2.70
IF oo 130.37 - 4,230.37  1,390.95 12,129.08 7,898.71 2.86
IFcr 579.12 - 4,679.12 1,736.28 15,140.36 10,461.24 3.23
IFpoa = OF 532.93 300 4,932.93 1,723.94 15,032.75 10,099.82 3.04
TMF + OF 298.97 300 4,698.97  1,347.03  11,746.10 7,047.13 2.49
IF oo + OF 130.37 300 4,530.37 1,5683.26  13,806.02 9,275.65 3.04
IFog + OF 579.12 300 4,979.12  1,640.32  14,303.59 9,324.47 2.87

Remarks: Urea (46-0-0) 579 Baht per 50 kg bags, DAP (18-46-0) 917 Baht per 50 kg bags, KCI (0-0-60) 787 Baht per 50 kg
bags, maize grain price of 8.72 Baht/kg (A1inauiAsHgRAANI9INEAS, 2561).
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