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Influence of foliar calcium application on hybrid maize yield and seed
quality after storage
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ABSTRACT: The objective of this experiment was to study the effect of foliar application of Calcium (Ca) on
the yield of hybrid corn variety P3582. The experimental design was a randomized complete block design
(RCBD) with 3 replications and conducted at farmer field Lampang province during December, 2018 to April,
2019. The treatments were 4 rates of calcium oxide (31%) which were 0, 1.0, 1.5 and 2.0 mU/L. The results
showed that Ca concentrations had no effect on yield components, grain yield and calcium accumulation in
the seeds. However, hybrid corn applied with 1.0 mU/L tended to express the highest seed yield (1,382.3 ke/rai).
The obtained seed yields from the treatments were continued to sampling for seed storage quality experiment.
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Split-plots in completely randomized design (CRD) were used. The main plot was storage conditions at room
temperature and 15 °C and the sub-plot were the seeds obtained from 4 rates of Ca application, keep data at
0, 2, 4 and 6 months. The results indicated that storage period and the interaction with rates of Ca affected on
seed germination. While the seed vigor got result from the interaction between storage period, condition and
rate of Ca with significantly. The seed obtained Ca at the rated of 1.0 ml/L and stored at 15 °C for 4 months
still maintained their high seed vigor by showing significantly higher germination than the others. Calcium
accumulation in the seed all treatments decreased from 0.75 to 0.13 g per 100 g-dry matter after 6 months
storage.

Keywords: seed enhancement; calcium oxide; yield components; storage condition
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Table 1 Effect of foliar application of calcium on yield components of hybrid maize

1777

Calcium Seed No./ear 100-seed wt. Yield components
(mUL) (¢) (kg/rai)
0 (Control) 255.3 26.62 913.7
1.0 272.2 27.32 999.6
1.5 238.2 26.72 856.5
2.0 269.3 26.45 954.5
Mean 258.7 26.77 931.1
LSDyg 05 ns ns ns
CV (%) 7.7 3.8 5.9

ns = not significant, means in the same column with different are significantly different at P < 0.05 by LSD

Table 2 Effect of foliar application of calcium on ear weight, yield and shelling percentage of hybrid maize

Calcium Ear weight  Seed weight Cob weight Shelling Ear yield Seed yield
percentage
(mUL) (g/ear) (g/ear) (kg/rai) (%) (kg/rai) (kg/rai)
0 (Control) 94.90 68.30 361.19 71.98 1,276.0 918.4
1.0 102.81 74.55 383.72 72.54 1,382.3 1,002.3
1.5 88.55 63.62 337.31 71.86 1,190.6 855.5
2.0 97.37 71.60 349.12 73.53 1,309.2 962.7
Mean 9591 69.52 357.84 72.48 1,289.5 934.7
LSDg 05 ns* ns ns ns ns ns
CV (%) a7 5.1 43 0.9 a.7 5.1

*ns = not significant
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1.5 way 2.0 Jaaans/ans JUsunawmawdevasauyinnu 0.73 0.85 0.72 wag 0.72 nSU/ANMINLAe 100 NSy (Table 3)
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Ausersidedidry uwalifimnuuanataiussuninsanmnisiiuinw (Table 3) InsuSunauaa@sufiazaulundands
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Table 3 Calcium accumulated in seeds after harvest and storage for 6 months at different conditions

Calcium After storage 6 months
Before storage
(mUL) Room temperature 15 °C

Calcium accumulated in seeds (g/100 g-seed dry wt.)

0 (Control) 0.73 0.06 b 0.07 b
1.0 0.85 0.13 a 0.15 a

15 0.72 0.15a 0.15a

2.0 0.72 0.13 a 0.13 a
Mean 0.75 0.12 0.13
LSDy0s ns* 0.037 0.037
CV (%) 115 17.5 14.6

*ns = not significant; Means within the same column followed by the same letter are not significantly different at the 0.05 level

by LSD test

HavaIEnMNSIAUINYIReRAAWIERTUS AT UNsTuLAa LTy
9INNANTTIATIZHAMURITUTIUNUIS3EEaINSN LTS wasUfdunusseningssazainsiusnm
sufueruduiuresansazatsunadeuiinaselefidusnnusensgaiiteddmneeda (P<0.05) newfudnuiudai
Lildsunagldsuasaraeouaadou 1.0 1.5 uag 2.0 faddns/ans dannuseniadewintu 98.3 97.7 97.3 uag 95.7
Wedidud mudidu ndsmafuinwnu 6 Weu wuiiwdadildfumsazansuaaifen 1.0 33/ans Tanuseniadegean
Wiy 98.7 Wedidud sesasnldunmdndildléduasazatouaadon Sanuseniade wirtu 98.2 Wesidud dmuwdnd

T9%uansazaonmadey 1.5 way 2.0 faaans/ans 1ANueeniaas Wity 98.0 Wasdud (Table 4)
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Table 4 Effect of storage conditions on germination of maize seed after applying different calcium levels

Storage condition Calcium Storage period (month)

(mUL) 0 2 4 6

Germination (%)

Room temperature 0 (Control) 98.3 99.3 98.3 98.7
1.0 97.7 98.7 99.0 98.0
1.5 97.3 98.3 98.7 98.0
2.0 95.7 98.3 98.7 98.3
Room 15 °C 0 (Control) 98.3 98.0 99.0 97.7
1.0 97.7 98.3 99.3 99.3
1.5 97.3 98.3 99.0 98.0
2.0 95.7 98.0 98.7 97.7
Mean 97.3c 98.4ab 98.8a 98.2b
CV (%) 0.87

*Means in each column followed by different letters indicate significant differences using least significant difference (LSD) at P<0.05

INNANITIATIZAANULUTUTILNUBSITUAAIUENTBINEATUTTINILN SIS0 e RO UTA U T I 1UDs
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Wushwwdeiilasuansazansuna@ounia 4 n3suis danusendiniunisissengliuansisiuedawiniu 91.1 wWesidus
fodndiaruudaussgs Wafouiisuiuanuenuiasgiuveaniniugdalnaniugu Tnefinausenlising 75

& @ & '3 A a v v & [ I3 & & [ 3 aa a
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< 2 av vo a A aa a a Y ¢ & & P
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1.5 wag 2.0 1a8805/395 1AW 61.3 wae 57.7 Wasidudauaisu Iusumzﬁmilﬁu%’ﬂwwmﬁmﬂqmwgﬁ 15
a | 2 al v =~ A aa a o = W ¢ & & a
sargalva nui wanildsuasazaneunailon 1.0 faddns/ans finsdianutengsgawintu 81.7 Wesidud uwayd
anenanaseaninudnilulisuasazatsunadeon danusenwindu 72.7 wWesidud fodndanuudausegs was
WA lasuasazauwAaed 1.5 way 2.0 Taaans/ans JA11ueanvinnu 69.0 wag 66.7 Wasidud faiudaiiay
I P a v v & o I a ' s & & a A
wl9u59U1UNA1e (Table 5) Maaunivies nFUAUTIWUNGAUIU 6 Wou Ny WesidudauseniiAlanategial
Tod1Agn1eadf Wwaed lasuaisazatsunaldensns 4 n5uis wui1 9ANLd sus9anasannA21uLd 1S
Uunanvganundausisn anmnisiiusnuizdmadionnnimvesudaiuinaentisssziiainaiuing wull wan
nlasuansararsuaadeon 1.5 Taddns/dns danusengeaauindu 27.3 Wesidud sewmaunfewdanlisuansazany
wAALTEY 1.0 way 2.0 1adans/ans JANueeniniy 23.0 way 23.7 Wesidua dundaflilasuansazareuradoy i
AIeNAY 20.0 Weosdud Tuvazfinsiusnuuinioamgll 15 esrwaded nud wisdannuwlasanaain
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48.0 Wasidus wasnlilssuaisazansuwaadoy Janusenvindu 45.0 dumdanlssuaisazanswaaiden 1.5 waz 2.0

Tadans/ans JAUIeNNAU 40.0 waz 30.3 WasiduRmugdisu

Table 5 Effect of storage conditions on germination by AA test of maize seed after applying different  calcium

levels
Storage condition Calcium Storage period (month)
(mUWL) 0 2 q 6
Germination (%) by AA test

Room temperature 0 (Control) 93.7a 93.3a 58.7f 20.0k
1.0 88.3ab 92.0a 65.3de 23.0jk
1.5 91.7a 85.0ab 61.3ef 27.3jj
20 90.7ab 92.0a 57.7f 23.7jk

Room 15 °C 0 (Control) 93.7a 92.0a 72.7¢ 45.0¢g
1.0 88.3ab 93.7a 81.7b 48.0gh
1.5 91.7a 89.7ab 69.0cd 40.0h
20 90.7ab 93.0a 66.7cde 30.3i

CV (%) 4.14

* Means followed by the same letter are not significantly different at the 0.05 level by LSD test

130l

NNANTVABBINUI NINuasasateuradeussausiiulifinanonandnuaresdusznounandn og1als
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transport) Wéa3egadun b evuiwadnislelnmnandu (cytoplasm) Mdeusoru wagnzqludnisadwilagtiuma
wanalanasan (plasmodesmata) lagnsiadeugnauuuldngsau (active transport) FslngUndunaideunszansey
Tunduwadlalanaiady (cytoplasm) vlesrnuiiagadivsnadimunzunnsdanivveswaadeuuinisiianis
\naoudues Ca?* muL?J'aﬁmsuaﬁLﬁﬂﬂiuLsuaé (Marschner, 2012) uazdnnuagluluwagaduvesiy 3nNN1Meaes
93 Xu et al. (2013) lsmnaamivansazarsunadonnaslsd (CaCl,) winghdtuluaninuds wuiiansazansunades
Aaslsfamududy 10 fadluans HredfinUiiunselsiladio aaelsiiadt uaraaelsiladioTlvgetu wardmwaling
Fuansneiapiulnnelfanmuiandsldd TnoiRnananuduiusseving source uay sink Ain1siadeueeims
flFnmsdaaneinasanlulaluniedaiu source lugsduladrumilsmesiudadu sink Wunszuunsiiauegiv
szgrn19aTuaziuviivedly lngruiauasUSunauaenises sink xildvsnasenisdunseiias dnuas

AMILEIVBINITAEEI M50 source LUEY sink dhanmsignduaseiiuildfinsnfoudeeenly meduasien
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wadluluduavanawiudl urdnd sink nliAndunsdunsiziuamesludufsziuduld venanidamuianismiu
asaratsunaiion 1.0 fadans/ans vilinandniindilwadelsitmiingegauintu 1,382.3 Alan3u/ls Tuvaisi
F1Tnadilalasunarlasuniswuansazats 0 1.5 uag 2.0 fadans/ans linandnindnlnaselsduminwindu
1,190.6 - 1,309.2 Alansu/ls fawsmandnudndildannisnuasazansuradonlunsazseiuayliifinnuunneieiu
eadd uiilethnandnudasenitinisnuasasansupalfon 1.0 fadans/Ans Wisusuiunandnwandildlasu
ansaransumallen Wu3n NsHuasarans uAadeansauiminve wwandnwEn 83.9 Alansu/ls wayilvle
nanUUMUTIR LT Y iy Fumunzuinstanldifiefiunandnuazseldvosnuasns (Table 2) donndosiuay

VAa4Ued Feagley and Fenn (1998) Fauaaileufiavareuilounldsuivlulasaulusduenluiouvaassiuliiu

o
Y]

fudnlunsznns nuidwidnvesudadiifiugalunussduanududuresasararsunadoniiiudy Snvads
AOAARINUNITNAADIUBY Naeem et al. (2018) fnuiransazansuaadeunaslse lalawse (CaCl, 2H,0) 40 fiadnu/
a3 dUseansamanunsarilidudnTnafiauudause venandusinaasazasuradsufitmnzayluiiviinase
peAUsENOUNANER LazansaLiunandnlituld Snitueadeniidnlunisindeutne rassaufuinmanslulewnsa
warlusiu lnoannzlusyesinamdaiaudn (PaAsEneIvIUgINen, 2544)
ag14lsAnunigndenisaanuuaaldeuunaznssuisinlinisaranuaa@euluwdad1alnaldunnsneiuy
Frlnafildsunsiuaseratounaidon 1.0 Gadans/Ans fUunsazanueadoulusdngedian 0.85 niu/dmin
W19 100 NSU (Table 3) @oAARDINUNIINAABIVBY Chishaki et al. (2007) NUIINAINEAAITAL AU LARLT B
maalse (Cacl) Wudu 0.07 fadlua/dns nssuinadeluresduiiuing nuiwpadeuinisiadouinellazaunely
Wi 8.43 Woedidud Snisdsannndestuannfigtuves Kumar et al. (2014) nanianszuiunisindeudheansazans

waaeudg nreluwdn fiadoudioruvedndoninigwadlaes widod ovesiunen wasiadouidng
WHorfudn Inefimsfsasavansunaidouuuuesinwaas (apoplast) fimuanwaduidugidneadnis uazsmma
Yosinszinmaeadlutunediing (cortex) 1niosiuindn Tnontusaddunedalsy woziwadioulninasan
(endoderma cell) axgadumsarasuaaifenly mntuaziafoudrennidorumdnlududodeuinudwng iesn
lifigadoudenniieddssiiiuldognsdnau (Wolswinkel et al,, 1992) uonanilfmuindoruiudadudorumdn
dAnSuNsazaNLAaLTINMNNTALANTDITULEALTY (aleurone layer) wazioulaaidsy (Nath et al, 2013) iile
unadouideudioiingnielundnazgnifvasasegnielusesunuuaveawad leun widloa uazieulananadaish
A& (endoplasmic reticulum) InawiAdleaanunsaavauunaidoulauinia 80 wWesidud (Pittran, 2011) duluwdn
Fnlnanud Tlwdu (phytin) luundsddyvessigueaeuuasiinsazauuiuamnlududnag Falunumunei
wénAanszuaunssenlaglifuazgndesuazUanUdosasusenaunoanledaiiedunsziasid uidadnegiv
Woanla3a lneroulaallulng (phytase) wazvlaaung (phosphatase) lsiinsiasadulnvesinaziniy (Copeland
and McDonald, 1985) uenandiganuiniinsazaunsalwin (phytic acid) USnutuneailsu Usvann 80 wWesidus
Tuwdadninefiszsranuinisaisive molusdaiiusinauaadoufiunnme wwisdnadunsenvoudeliftuls
desnuaadeudulauiamesveseulsiioan -orlunadegnduaneiduiivinaduedlsy i dlunisd g
wsflazauluduazanemmsieoulaalsuvesndslviluanavinadnaadeldroluluruiunmduaiffedes
funszuIunsIen (Bagns, 2543) FansliansazansunaidendmensriumaluannsafisUmaueadeldufioly

o

wil Vsnaweadenfiavauluudalagianizmaaniiuinuigumgll 15 esmngadod dwwildudisannisiden



unnss 50 atiufl 6: 1773-1784 (2565)./doi:10.14456/kaj.2022.xx. 1782

Aunmvoadaiusinlnald iesangamgiiutiedeiinaronunmueamdniug duiusnviudalilugumnim
wiliudniuganmsnelanazanmisazauanuieunislunoauda vzaomadennunmvessdaliliAanisgyde
0619790157 Twvazfueaidosiinuantfivis fnvanmueadeviuiead
MNRaNTIATIziaNuLUsUTuLi I endannfunwuiu 6 Weu wesifudausenvoaudaiis 4
nssuisfiAnanas uirusendansegluinnsgruvesudaiuddnlnnaiugy Jeimunliliiannusenlisingy 75

Wosidust Ineaunmvousdaiusiudutafoiiddyrenmiuinuiuiaiug Weaunmuesudaiusiusuiiags
witlilenuanansalumaifiusnungdlude (Tude, 2542) WeRnsaneusenvesudaiusiishunisisseneiileus
auudaussoaudanuin wiadldsuamsazasuaaifon 1.0 fadans/ans finnusenieuninfiuinw 88 1Wefidus
wazifisdumevdanmafuineits 2 anm desnsadiuuusuiinisiadssiuuulidussidevsandenedosnn
nsanaudueg v miaiufddsionuenazaundusiwesuie (Cordova-Tellez and Burris, 2002)
mendafuinuuig 4 1feu figumnd 15 ssmwaifoa wuiwdadldfumsazaounaidon 1.0 fadans/ans Jensd
ANsengean wazdianusenanasosninudedlilisuasazaounaiden Jsiioindamnuudausege drumdailssy
asavansunaLdEn 1.5 uay 2.0 faddns/ans finnaseniifedudesinnuudaussuiunans winasmnuudausdlile
wsnefivinaueadenazaunsludeitisnuinsdosanimvend evuead wanugiiAulilugumgiivesd
wnlifuiozananuildin wasaruuduswonudaiugliisininnsfuinuigumaii sseziainisid uinwdma
Tngnssronunwvosudaiugildnsdanuunaldounnseduuazannisiiuinsynanin denadesiun1svaaes
ve3uinydng uazany (2554) ivhnsmageudvianuenveundniugininamiu Taefusnvidunat 12 Wou
wuihdaiausenvesudaiivanidannuuduswonadatusimanasmuszsrnaniiiving uenaniiaenndas
funsviaaesues Shah et al. (2002) Fwhmsvageunrsuduswesudniusinlng lnovdafvirvidunan 12
WWou nuirdiedidudanuseniad sanawnuszezinainafivinw dsquaiwdandrninainufduiussening

o

szeznaMsiuau e sdnfugBudutazaninusssmalumsiiuinvisdaiiug
G

nsuAndIlnag aNaeiugi 3582 lnenisviuasazaneunaided nudiszauanududuvesaadenlil
wasioasiUsEnaunanAnrasilng aaenvesudaiudidelfuinuiiuna 6 Weu wud1 Ufdusiussening
szognaMsivinw wazmnuiuturesansazaeunaifoniinarenusenveandniug Tnowdeildsuasazae
weaey 1.0 daddns/ans awnsansnnusenlilddaedsgean diunnuuduswonndn nudfduiussening
szezaMsivinw anmmsivinw wazenududuresasaraeueafeniiuanssiuiinadennusonveasdn
ogafitdddty Tnowdnsuiinuudussanas Welusnwfigamgiiviosuny 4 Wou luvasfiwdeiiiusnufigamgd
15 psmuealdea fansesudausdliligandn uazndafvnvimdadunm 6 Weu wuin wassinmsenganitudned
AuliTlgamafives dafuanmniafuinviudeiinatonnuuiusmenudn mafufsusdeiusonduildsunisiu

waaBauwasinAunulifgamall 15 esmiwadua aansnvzaenisidonnnnnvedudnla
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