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Effect of Diatomite on Yield and Nutrient Uptake of Maize Grown in Warin Soil Series
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Abstract

Coarse-textured soils used for maize cultivation in northeast Thailand have some limitations such as soil
compaction, insufficient moisture, and low fertility. Diatomite (DE) can be used as soil amendment to mitigate
these problems. A field experiment was therefore conducted in a farmer field, Nakhon Ratchasima province to
investigate the effect of DE on yield and nutrient uptake of maize in Warin soil series, and the change of some soil
properties in postharvest soil. Experimental design was arranged in Randomized Complete Block (RCB) with four
replications. Treatments comprised four rates of DE: 0, 1.25, 2.5 and 5 t/ha. Result showed that the application
of DE at the rate of 5 t/ha significantly promoted the highest maize seed (7.47 t/ha), stover (5.39 t/ha) and 100-
seed dry weight (31.08 g) The addition of DE significantly increased the uptake of N in seed, N and K in stover but
had no clear impact in P uptake of maize. Soil bulk density significantly reduced with increasing rate of DE.
Furthermore, DE application, particularly the rate of 5 t/ha, also significantly resulted in the increase of total N,
available P and K over the control in postharvest soil. This demonstrated that DE can be used to amend coarse-
texture soils in order to augment maize yield and also improve some soil properties.
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Table 1 Property of soil prior to conducting the experiment

Property Warin soil series
pH' (1:1 H,0) 6.60
Organic matter” (g/kg) 6.86
Total N’ (g/kg) 0.16
Available P* (mg/kg) 28.60
Available K* (mg/kg) 51.00
Extractable Ca® (cmol/kg) 4.18
Extractable Mg® (cmolc/kg) 0.42
Extractable Na® (cmolc/kg) 0.01
Cation exchange capacity’ (cmol/kg) 2.00
Soil texture® Loamy sand

IpH = 1:1 H,0 analyzed by pH meter (National Soil Survey Center, 1996), “Organic matter = Walkley and Black titration (Walkley and
Black., 1934), *Total N = Kjeldahl method (Jackson, 1965), *Available P = Bray Il extraction (Bray and Kurtz, 1945), *Available K = 1 M
NH4OAC at pH 7.0 extraction and analyzed by atomic absorption spectrometry (AAS) (Thomas, 1992; Westerman, 1990), ®Extractable
Ca, Mg, Na = extracted with 1 M NHsOAc at pH 7.0 and analyzed by atomic absorption spectrometry (Thomas, 1982), 'CEC = saturating
the exchange site and displacing by 1M NH4OAc at pH 7.0 and analyzed by AAS (Chapman, 1965; Westerman, 1990), 8Soil texture =
pipette method (Kilmer and Alexander, 1949).
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Table 2 Property of diatomite used in the experiment

Property Diatomite
pH' (1:5 H,0) 4.66
Cation exchange capacity” (cmol/kg) 7.75
Organic carbon’ (g/kg) 3.09
Total N (g/kg) 0.07
Total P° (g/kg) 0.76
Total K (g/kg 1.53
Total Ca® (g/ke) 1.82
Total Mg® (g/kg) 1.04
Total S° (g/kg) 0.04
Total Fe' (mg/kg 77,272.00
Total Mn' (mg/kg) 211.30
Total Zn" (mg/kg) 26.80
Total Cu’ (mg/kg) 29.20

IpH = 1:5 H,0 analyzed by pH meter (National Soil Survey Center, 1996), CEC = saturating the exchange site and displacing by 1 M
NHzOAc at pH 7.0 (Chapman, 1965), Organic carbon = Walkley and Black titration (Walkley and Black., 1934), “Total N = Kjeldahl
method (Jackson, 1965), *Total P = Vanado-molybyellow method (Westerman et al., 1990), *Total K, Ca, Mg, Na, S = Digestion in acid
mixture (HNOs-Se-HClO4) and analyzed by AAS (Bardsley and Lancaster, 1965; Westerman, 1990), ‘Total Fe, Mn, Zn, Cu = Digestion in
acid mixture (HNOs-HClOq) and analyzed by AAS (Johnson and Ulrich, 1959; Westerman, 1990)
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Figure 1 Effect of diatomite on maize: grain weight at 14% moisture content (a), stover dry
weight (b), 100-grain dry weight (c) and ear without husk fresh weight (d). Different
lowercase letters on bars are significantly different (p < 0.05). DTM= Diatomite;
DTMO=no diatomite application; DTM1.25=1.25 t/ha; DTM2.5=2.5 t/ha; DTM5=5 t/ha.
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Table 3 Effect of diatomite on the uptake of primary plant nutrient in grain and stover

Nitrogen (kg/ha)

Phosphorus (kg/ha)

Potassium (kg/ha)

" grain stover grain stover grain stover
DTMO 24.69+5.63° 6.53+1.90° 12.99+2.94 1.72+0.70 29.55+6.00 33.3249.19"
DTM1.25 27.30+7.43° 6.75+2.12° 11.53+£2.98 1.40+0.48 34.04+9.88 36.81+9.39"
DTM2.5 44.28+4.00° 581+1.44° 12.47+0.99 1.11+0.47 40.57+3.95 35.74+10.63°
DTM5 34.13+3.12° 11.22+1.70° 14.54+1.32 1.85+0.13 38.05+3.48 68.10+6.24°
F-test xx * ns ns ns xx

SD 10.03 2.70 2.30 0.51 7.80 16.58
C.V. (%) 12.9 24.3 14.4 26.5 14.0 184

DTM= diatomite rate; DTMO= no diatomite application; DTM1.25=1.25 t/ha; DTM2.5=2.5 t/ha; DTM5=5 t/ha, SD = standard deviation,
C.V. = Coefficient of variance.
ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different superscript

lowercase letters within a column indicate a significant difference according to Duncan's multiple range test at p < 0.05.
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Uszlewoglusziusmnn mﬂa'ﬂEﬂuimwul,t,aziwLmaL%&Jﬂué’mwﬁLﬂ'&Jﬂwa@iamméfa&mﬁﬁum%'wﬂwmL?ﬁumﬁ’m’hﬂu
drsnduiiodnunszdunandnresirinadodnd insladuuludaniivnzadlnoameiisns 5 fusoisnansiney
frednasuauUan1fandliatu wu n1sszuree1nIAvesiu (soil aeration) wazanUyniN1T9nAILLUYBIAY (soil
compaction) snninisduunadvismemavdnuitrilnadesde den1sfnuives Sandhya uazane (2018) #iviinis
naaeunsdRuunduudwedidneudmiunssydulauwarlinandnvestnlufuiiwanaatummeulfveduieds
wuin yennwandatniifinfidunamanAulusnsfiuandeiuuds Auudsdearinlidniinsgeldsinems
Autude

3. HAYNAUIUINDENUAAUUINYSENIT

3.1 AMUUUILUUTINVDIAY

A ) =

ATILILUTINYasAuTsEAUALEN 10-15 wuRwnsudafufsdrlnadedn nud nsldauunie
Usuugsiwiliimnaumvuuusiuvesduiiniudndanaianasedeiifoddyysedia (Figure 2) Tnas$umunudlsidng
TdAuuniiranumnuusinvesiugegavindu 1.64 wnzniusiegnuiaiiums Taslusiunmsmaassduilmanumuiuy
umeshuanawmUiiuesRuiiuty lnensldiudng 5 fudeenmsviliiulienmmudusssgamini
1.54 wingniudegnuianilung

3.2 audAimaniiuiasenns
nsldfuuludnsiundsiulidmadaauionsdouasiioniu wariinaduvdsTaglufuuy Tnglunndiunis
naapslinfilovegluiidy 6.22-6.48 uazUTuuBunivingeyluiidy 3.95-5.06 niusenlandu (Table 4) dwduusunm
lulpsiausau oaesafiduuselon warlmumadoufidulsslonilufundafufodinnbodnd nuh Sanuunnss
fusgnineifumsmeaes Taemsldauulunndns (1.25-5 dusewsnmd) vilvilusalulasusilufvuiegviniu
0.14 nfuseRlaniudegenivhiumuauilifnsldfuudsduimnamindu 0.06 niuselaniusgsidoddnBonada
yaurfimsldiudng 2.5 uag 5 dusislnmidaadulvifuivinameanesandulsslomioguinty 12.35 way 12.86
fiadnsusiedlansudeganinUBinaiinulushiumuauidawindu 9.75 fadnsusedlaniueneitoddyymeada dwmsy
Usinailnuradeufidulsslond wuh msldduundnn 5 fusoienmivlifuiismioggeaneseiioddnyBmnadn
winfu 61.14 fadnsusienlaniu vaitlusiumuauiviinalnunadeuduusslomiogdios 37.97 fadn3usioilansu
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°

a'JUﬂ’]{LﬁIu@WT] 1.25 WUW@L@ﬂWW Vlﬂwmuuﬂimmmmmmﬁu (49.11 llaﬁﬂﬁll@mﬂiaﬂﬁll ﬁﬁﬂ?’mqﬁUﬂUUﬂﬁJWUﬂu
(Table 4)

180
1.75

1.70

1.62+0.01a

1.65

—— 1.64%0.03a

1.60

1.54+0.02c

= 1.574£0.02b

1.55

Bulk density (Mg/m?)

150

145 r

1.40 1

e e e e w v

1.35

DTM5

DTMO DTML.25 DTM2.5
Figure 2 Effect of diatomite on bulk density of topsoil after harvesting maize. Different lowercase letters on

bars are significantly different (p < 0.05). DTM= no diatomite application; DTM0=0 t/ha; DTM1.25=1.25 t/ha;
DTM2.5=2.5 t/ha; DTM5=5 t/ha.

Table 4 Chemical properties of postharvest soil as affected by diatomite.

pH Organic matter Total N Avail. P Avail. K

Treatment

(H20 1:1) (g/kg) (g/kg) (g/kg) (g/kg)
DTMO 6.19+0.10 3.95+0.56 0.06+0.03" 9.75+0.98° 37.97+10.71°
DTM1.25 6.03+0.04 5.06+0.58 0.14+0.00° 10.24+1.58" 49.11+4.07°
DTM2.5 6.19+0.11 4.03+£0.42 0.14+0.00° 12.35+0.60°° 41.74+7.00°
DTM5 6.25+0.20 4.38+0.49 0.14+0.00° 12.86+1.35° 61.14+3.13°
F-test ns ns x* * xx
SD 0.14 0.56 0.04 1.70 11.00
CV. (%) 2.2 24.6 0.1 11.1 9.5

DTM= diatomite rate; DTMO= no diatomite application; DTM1.25=1.25 t/ha; DTM2.5=2.5 t/ha; DTM5=5 t/ha, SD = standard deviation,
CV = Coefficient of variance.
ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different superscript

lowercase letters within a column indicate a significant difference according to Duncan's multiple range test at p < 0.05.

nsldfuunieuussiuinlimnumnuiusisvesiuananas wafildaonndosiunansinyives Aksakal wag
Ay (2013) ‘17'1%’1mmdwmﬂdﬁutuﬂuﬁmwﬁaﬁuavmEJaﬂmmmmﬂiusamaa@u wazFagevildduaiunsanniu
AFul Ty LuaafmﬂﬂuqummﬂmamauwiwmmwmLLuusaumLLauIﬂiaaiNmWiumm (Aksakal et al., 2012)

Aunidefievintu 4.66 (Table 2) FadArsnamervesdunewinimaassdsianriiu 6.60 (Table 1) 3¢
lidawaviliRuifondniu vonandAuudaiutaneiuniefinifueudunideyiiosunifies 3.09 nfusoAlaniu
(Table 2) 3slaitnazdmasionisiasuautidiuiiusognile seilunsAnundidudivinsldfiosndasien wazUgninilne
Fosdasliies 1 qfﬂﬂaﬂ&Jqluuamwamaqmﬂmaumawmmmmsuaq miﬂmsnnmﬂawuﬂaqaummmvﬂmuwamn
fﬂumﬂlfﬂ&JLawwvmummmmﬂﬁuauaumwaaaamsmnLﬂmwaamamlumuuaw%%UumqmLuumiﬁumma 97 gauan
ImaLawwamwﬂuamwLéumawuumaqLas;ﬂmnmmﬁaaaamwmaumsmmqimw Fedanalivsinadunieinglufun
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£ous (Sanchez, 2019) Ifﬂ&lLa‘wwa&J"mE“J'ﬂuﬁut,ﬁamnm’mmxi’uaaﬂLaaqmﬁaﬁﬁﬂ’liwmaaumﬂdi’aqaﬁuﬁéuaz5141/1%'&?
U%Juﬂqqﬁwﬂuiz&lzlf;amaw 99 U%mm@uw%‘ai’mqﬁé’qma&ﬂuixﬁuﬁﬂ (Senachai et al., 2020; Prombut et al., 2022)

wan1sAnwdanandliiiui fafAuuneslidsadensdsundasiitoviu uagnmsiiuduniedaglufu udd
nasonTiuturesUsinasnomndnlufudaenndestussauues Escobar wazany (2014) fnuinmsldauuly
nsgUgniivgnamnssudmalirundaimsladuuniiviinusigemmdngainitlufuteuinislddun vadidosnn
fulufidesinauinniniesay 70 Ineusuns (Zahajska et al., 2020) ﬁﬁmwmimu%uﬁﬂqﬂ (Murer et al., 2000) Hvu1n
ouMAENLATATIMULAILGN (Hassan et al,, 1999) uasdiuiiiaunn (Gao et al., 2005) sauflfimAnuquaniUdeuuan
losausyiunils (Table 2) frfuFaasiidtslumagednsinemsiiibuuanlesoy uazueuloseulsluuldlusyey
wila dawaliisunismaassiiinislafuuilasanziisns 5 fudeienmsiiviuasinemmdnluguidudselovd
wnndhiueuauilifinslafuuiieusulsaiu egilsinm msfnviravesiiuiuidensiasunlaseaudinaaiives
fudfogtiosnnlnsanizegtsdluiuressunalne fufu uenanmisliusugsiuieifiunandniivlgnudadems
nsnuvuiafuisavesiuulusserdu uasnaazauvosdiuuniiumfuioliAnUsslonigeandenshAuuiluly
MNITINYAT

aqu

nsUsuURIRugAR LT URemsldRuUISnT 5 dureianmstiifiunandndninadesdaiiautudosay 14
nanAnmads waztnuis 100 winldgean wasdeilidnlnadsdniinisgaldlulnaelusde uarlulasauiy
Tnuvadeslumundensdsgean Auunduaiulinnumnuusuveshiuvdaiuifeianaegadaaunusngvosfiuuid
Taiindy vafinisldduuilasansludng 5 dusoenmidailfmmsaiuionivimalulnsaus eaesa uay
Tnunadenfidulssloviifnduganimsldldfuunegisdideddy uandvidiuh fuuddnenmlumsldiduagetun
IUsUUsPudiofunandniiniignlufuioneuiifianugauauysaish uaeditgmmssafuduresiu egdlsiniu aosd

a A
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