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Magnesium Fertilizer Response of Maize Grown in Growing Media
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Magnesium (Mg) is a macronutrient element that is not generally added in plant growing media
and results in the concentration of Mg is inadequate for plant growth. This research was conducted to
study the Mg fertilizer effect on maize growth grown in the coconut coir dust (low Extr. Mg) used for
growing media. Completely Randomized Block Design (CRD) with 4 replicates was used. Four dosages
of Mg in the form of kieserite (MgSQO,-7H,0) at the rate of 0 (control), 20, 40 and 60 mg Mg kg'* were
applied. The results showed that Mg application promoted plant height, stem diameter, leaf number,
and chlorophyll content. Magnesium uptake by maize increased with the rates of Mg application and
showed K:Mg ratios range between 4.80-7.65. Moreover, the coefficient of determination between Mg
application rates and fresh weight, dry weight, and Mg uptake were detected (r*=0.90-0.99). Agronomic
efficiency (3.14 ¢/mg), physiological efficiency (0.83 ¢/mg) and apparent recovery efficiency (45.80%)
values were high in Mg application at the rate of 40 mg/ksg. Therefore, growing media low in extractable

Mg must be applied Mg fertilizer for promoting of plant gsrowth and high productivity.
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Table 1 Composition of fertilizer solution A and B
Fertilizer solution Substance Substance content (g L)
A Calcium nitrate 1.797
Fe-EDTA (13% Fe**) 0.04
Fe-EDDHA (6% Fe?*) 0.04
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Table 1 (Continued)

Fertilizer solution Substance Substance content (g L)

B Potassium nitrate 1.012
Monopotassium phosphate 0.105
Monoammonium phosphate 0.190
Manganese sulfate 0.0075
Copper sulfate 0.00051
Ammonium molybdate 0.00017
Zinc sulphate 0.00238
Boric acid 0.00623
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Figure 1 Effect of magnesium application on the maize growth at 50 days after planting
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Table 2 Effect of Mg fertilizer application on maize growth at 50 days after planting

Treatment Parameter
Height Stem diameter Number of leaf
(cm) (mm) (leaf/plant)

Control 34.90 c 16.25 b 10.50

Mg 20 mg kg™ 44.05 b 17.64 b 10.50

Mg 40 mg kg 56.00 a 20.89 a 11.75

Mg 60 mg kg™ 58.88 a 21.77 a 11.75
F-test * * NS

C.V. (%) 10.03 7.97 8.79

* = significantly different at P<0.05; NS = not significantly different at P>0.05

Different letters in the same column indicate significant differences by DMRT at P<0.05.

Table 3 Effect of Mg fertilizer application on fresh and dry weight of maize grown in growing media

Treatment Fresh weight (g) Dry weight (g)
Stalk Leaf Root Whole Stalk Leaf Root Whole
plant plant
Control 47.66¢ 53.63c 21.15b 122.43b 3.09b 6.88b 2.20b 12.16b
Mg 20 mg kg 72.11b  74.25bc  26.49b 172.86b 7.27a 12.81a 4.68ab 24.75a
Mg 40 mgkg"  10497a  98.28a 58.35a 261.60a 9.55a 13.20a 4.57ab 27.31a
Mg 60 mg kg'1 96.09ab  91.49ab  48.75a 236.33a 7.65a 12.64a 5.13a 25.41a
F-test * * * * * * * *
C.V. (%) 19.49 18.13 25.30 18.83 24.04 19.60 39.94 19.67

* = significantly different at P<0.05; Different letters in the same column indicate significant differences by DMRT.
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Table 4 Magnesium uptake (mg tree™) and K:Mg uptake ration in maize grown in growing media

Treatment Mg uptake (mg tree™) K:Mg ratio
Root Stem Leaf Whole plant in plant

Control 1.18b 4.87c 8.02b 14.07b 7.21
20 mg Mg kg™ 2.19ab 9.07bc 14.48a 25.74ab 7.65
40 mg Mg kg™ 2.68ab 13.45ab 16.24a 32.36a 7.15
60 mg Mg kg™ 3.31a 14.31a 18.76a 36.38a 4.80

F-test * * * * -

C.V. (%) 53.90 30.38 25.14 66.86 -

* = significantly different at P<0.05; Different letters in the same column indicate significant differences by DMRT.

Table 5 Effect of Mg fertilizer application on chlorophyll content

Treatment Chlorophyll content (g/m?)
Chlorophyll A Chlorophyll B Total chlorophyll

Control 0.13b 0.03b 0.16b
Mg 20 mg kg™ 0.21a 0.06a 0.27a
Mg 40 mg kg™ 0.22a 0.06a 0.28a
Mg 60 mg kg™ 0.23a 0.06a 0.29a

F-test * * *

C.V. (%) 14.88 15.62 16.64

* = significantly different at P<0.05; Different letters in the same column indicate significant differences by DMRT.
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Figure 2 The coefficient of determination (r?) between maize dry weight (a), maize fresh weight (b)

and Mg uptake (c) with Mg fertilizer rate
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Table 6 The assessment of agronomic efficiency, physiological efficiency, and apparent recovery

efficiency in maize grown in applied Mg fertilizer

Treatment Agronomic efficiency Physiological efficiency Apparent recovery
(g/mg) (g¢/mg) efficiency (%)
20 mg Mg kg™ 2.52 1.08 58.50
40 mg Mg kg™ 3.48 0.83 45.80
60 mg Mg kg™ 1.90 0.59 37.18
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Table 7 Ratio of height, stem diameter, leaf number, and whole fresh weight of maize grown in various

of Mg application rate/without Mg application

Treatment Height Stem diameter Leaf No. Whole fresh weight
Control - - - -
20 mg Mg kg™ 1.26 1.09 1.00 1.41
40 mg Mg kg™ 1.60 1.29 1.12 2.14
60 mg Mg kg™ 1.69 1.34 1.12 1.93
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2) Metioradululduunddeulusas 60 un/nn.
o1t usmsd gadimsudalne wand ol 3y
wunfileuaaiuluenadmaausionisasayiuls uay
AunnasHananld uenaniu ddwalifivgald
Tnunadesanas (Tandon, 1992) Fafinulufievianee
wiln 19U du (Xiao et al., 2014; Zheng et al., 2015)
917 (Ding et al., 2006) Lazasineod (Praprutdee
et al., 2007) [ udu Behdndrulnunafouse
wundidenimuneadlufiveiaciieg Sszduunneg
fu 1 Tulugnensivgnluiiquuasiineuiidndru
K:Mg B8l 3.87:1 uag 3.25:1 Amdiu (Kongmak
et al., 2017) 5¥AU K:Mg 7inunzaululudafen
22-25 (Ding et al., 2006) uar&a8aE 7l 5.38-6.13
(Bennett, 1993) fatu §efoerilafasydudndu
Fumnzay wzmnuuniideuasinwnadouluiu
Luaunanu vilin1sgAs1m 0115003 Y510 10
ﬁmwﬁqamm (Tandon, 1992)
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UszAnsnmnislddesunii@euvasdnlneg
msldunniidosluianuaniduuniiden
fatalamdwalddlnaas i ving nasld
winf@eusnsy 40 un./nn. deUseanSaInn1sHan
fivgadign lneden 3.8 nfu/un. dude ed1alna
Isutadedug Auwmnzan nslduundiden 1 un.
damalidinafinadanmibvinandiudu 3.08
n$u udeidlodinagelduundidoudindu 1 un,
danalviuiadanimimdnudai udu 0.83 n¥u
(Table 6) ufin1siAnuunii@enlugng 20 waz 60
un./nn. deralndnlnalasgiiulalasnandngandi
n1shiiAnwunidi@ou og19lsinin wuinisiy
wunfi@on 1 un. dwmalidrilnadiadinmiwina
Winduidies 2,52 uay 1.90 n¥u sudidy vieidle
Tnlnagelduunididondiaduy 1 un. dwalina
Fanmaminud i udu 1.08 uay 0.59 n¥u
mua1au Usgdniamnisudaividunisauau
nanAn it wilofininfiusinemns 1 e Fady
BN WAVBAMHAHGS UasUsvdvEnmidieesse
wilergadleldeludnmumngan dufu fufian
LAAUsIRE AT UYeIs IS
uilinad n1ses i vlnd owaz 90 VINISLATEY
Aulngefigals TumnanssdutassdvsamiBeaise
szfianamnldlodnigeauiivazansinemis
luiideifizane vslaanuiiles nSeurnawduiie
drulszdnsnmnisgalduunii@eunindeidunis
Usziliudosavvessminiingnemsdifiugaldain
o (Osotsapar et al., 2008) NaMINAaBHTDFINA
91 UsgdnSamnisgalduunilifenaindeasiaigs
dlolddeuunii@ensnai widofiusnaiegetu
UsgdAnsnmnisgalduunii@enaindeiirianas
(Table 6) aoandaarumiugingl o lildle
TuUsinafesq uinvsldnatsq ads S518a1unns
UszillunanouunumuAsegAanstunisiddudu

15i8udu (Boonmanee et al., 2013) WiuLAgInunIg

Usziludsedanfannisldsineimisludialnag
(Samrit et al., 2016) §17@1d (Pervaiz et al., 2004;
Xin et al., 2017) F12818 wavdn (Sandafia and
Pinochet, 2014) 7 WU31@18150U UL EANE AN
aananutinsunulunsdanisnandalaiduegied
fadu nsUszgndldmsUssdiudssansamnislide
Fadusviivienisdndulanusulunisdanisie
TnslawizluianUgnil funndioudiadalden e
Janssmormsnasianmsliteluannefidedsian
unaiil elldnandngs anduvunisudn wazlesu

NAADULNUEER
A3UNANI3IY

msdunundifouasluianugni 1
yougninifuundiousd nudrdminadinimugs
usugugnansddu S1uulu dwidnanuasuiia
swisUsinueaelsfladluly wasUuuuniidon
figaldifingetu nududseavinisdndulasening
Sruunii@eniifuadlutanugndunandauwiinas
dmdnuds warusinanundifonsid1alnageld
flAAaud19ge (P=0.90-0.99) nsiAnuunifey
Tudnst 40 un. wundieou/nn. wuirdalnad
UsednSamnisniniiy (3.48 n./un.) Usednsaw
\WBeaisy (0.83 n/un.) uwazuszdnininnisgald
smoIIaINte (45.80%) g9 AetiuluTanugnild
wuniideudmsinsiduwuni@euitodaasaliiy

o e e ¥
3L AUlRATY

AnAnssuUTENA
HIT8UBYBUAMANENINYINTTITUYA
UNIINUIFEAIVAIUATUNS T IR aduayuanIUN

winsile wargunsalinemansawiiiauideduil
dsalasef
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