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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 ¢ 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

NaVITTAUNITHULAALTBUABNTazaNLAaL TN TULAR

INNANITIATIENTeYR NuTUTaAuLtuveuaalidaniuudaznssuisliinarenisasauyiunu

wealduludntlnanauvinnisiusnewan nswdanlllasuansazatonraen wazlasuaisazatowaaldey 1.0

1.5 uay 2.0 ua./a. JUSuauwAalenayauwinnu 0.73 0.85 0.72 way 0.72 n./dmunwie 100 n. (Table 3) ngnas

ASAUTNINIY 6 FoU NUIMUSIaLAadsuRasanluuda RleTUNISNULAALTULLARZNTTUITTAMULANAI T UL

Hod Ay wildfimnuuanansiuseninsanmnsiiusnen (Table 3) lneuSinauaa@enfiavanlusdandaiusnuwd

ArfanasRInneunsifiusne wiefildsuasazareuweadeon 1.5 ua/a. fusnanisavauuaadeluwinaannds

windu 0.15 n/dminusis 100 n. wiienlaldsumsnuueaideuiivsinanisazanueadonlundaigaiadomiiu

0.07 A./AudnNwAe 100 n. druudeailasuaisazatoneaay 1.0 wag 2.0 ua/a. duSuiunisazawaaidouluwdn

WagWINAU 0.14 wag 0.13 A./AN%UNWAY 100 . AUEIRU
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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
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o v ¢ '
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JafuANUTLTUYRtAITaranswAaLTaLiinasala i udANINenagalTudfun9ada (P<0.05) neuiusnuLuann

o

o

Lildsuuaglasuansazansunailion 1.0 1.5 uar 2.0 wa./a. Trnusenafiowiniu 98.3 97.7 97.3 uay 95.7 Wesidud

aud1iu ndsnsAuinyuIg 6 Weu wulwdadildsuasazateuaaidey 1.0 33/a. danusenadegeanviiiu 98.7
s & & Yy 1 & av vy ~ = d' v ¢ & & 2 av v

Wodidud sesnunlaunudanlildsuaisazaeunadon dausenade Wi 98.2 Wesigud diuudaiilasu

asaransAaLiel 1.5 way 2.0 1a./a. dAusenedy Wiy 98.0 1Wesidud (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
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(Table 5) flgaumgiivios ndafusnvisdnuu 6 Weu nui Wesdudrusenimanasesnsiodfamaadia wén
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wAALTEY TANUIRNWINAU 45.0 dudnfldsuansazatowaalfey 1.5 way 2.0 1a./a. Januenvindu 40.0 way 30.3

& & 6 o £
Waslgunnuainu

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

321500
INNANTITNAABINUI NISNUAITazaIERAaTsNsEsuANnuliinadenandnLazasrUsenauNanan aeg13lsh
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TugUresupaidendosu (Ca™) iumsinlumenszuiunisuns (diffusion) lngenfuanuuaniisvesndnududindng
Forisznhawadonwaduiludnisaduis uazidunisiedeuthoansuuulilindaanu (passive transport) uédsga
Furinuld ovfuwadvalelnwandu (cytoplasm) M ousiaiu wazngaludnwadnilslagiiunis waralunaung
(plasrodesmata) Tnensipdeudauuuldndsau (active transport) ?fﬂmaﬂﬂaLmaL%mizmaagTuwﬂ’aLszjaaﬂlszﬂmw
aa%y (cytoplasm) iflesanuiiagadivdnaiivanzuinmsianzvemeadeunnisiinnsndeuineves Ca? Wu
L?‘J‘aﬁ:mwnaa‘vﬁwiﬂ'lumaa‘ (Marschner, 2012) wazdnnuaglulunagaduvesiiey 3Mnn1meaedves Xu et al. (2013) 14
npaesuasazarsunaleunaslsd (Cacl,) unneduuluaninuds nuirarsazarsueadouaaslsdananduty
10 fiadluans Pefinusinunaslsiiadio aaelsiadd wazaaolsfladieTlvaedu uavdwalduggyuaisn

wigAulaneldan muiuaslad Inetinainanuduiussening source way sink 1insindeudee1msilaainnis

Yo

dumsziwarnlulaluniedadu source ldsdmladiumiavewindadu sink WJunszuiunisniuedivsveznis
Winuaziurivedlu lnevuauasUsniunuiedn1sves sink iidninaden1sduasieinas dnTuazaInsIves

o a o v q' o eX aq va .:4' v o I3 g
N138LAUIBINTAN source lﬂﬁlﬂ sink ﬂqaqwqimgﬂaﬂLﬂ373V6Uu3~|‘1913~|ﬂ73Lﬂa@u&qﬂaaﬂlﬂ ﬂqiﬁﬂLﬂiqﬁﬂLLaﬂ%ﬂ,Uuuf\]g
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anaviudt uidnil sink Tt unsdunseiuameduiufsdiviuld venanidmuinmsruaisazansuaades
1.0 wa/a. vlinandnindiinadelsindngsaaintu 1,382.3 nn/ls Tuvefidrilnaitlilduuasldsunismia
ansazane 0 1.5 uas 2.0 va/a. Wnandnilndlnaselsitminuingu 1,190.6 - 1,309.2 nn./ls fasiinandnudad
Tgannisnuasazatswaadsulunsazseauazlufimnuuanaietunisad i widevinandnudasend an1snu
ansaransunaey 1.0 ua/a. Wisuilsutunandnudedillldsuasazarsuaaden nuin nMswuasazansweaden
anunsaufiuminveswananuda 83.9 nn./ls wasvilildnanouumuiiiiadu daiu Samnzudnsiunldidiewdiu
nananuarselareLnensns (Table 2) @enAdasiuauNAaDIwes Feagley and Fenn (1998) %ﬁﬁ’lLLﬂﬁL%Mﬁ@sa’lﬂ
ilgnldusululanauluguueslundoimaaesiliiufudnlunszans suimbadhvessdadrifiugdumusedy
auuduresansavansunadouTiiudu Snadidenadasiunisnnasiues Nacem et al. (2018) inuinansavane
wraideunaslse lalawnse (CaCl, 2H,0) 40 un/a. fiuszansamannsarilidudninadnnuuduse venani
USinaiansazansuaaduilmnsayluiiviinadoosduseneunanan wazanunsoifiunandslamiuld snvauaaidoud
dnlunsipdeutne aasnauiuinwnslulamsauaslusiu lnsmmglussesidsidadauda (Aaunasdnieiv
Ugitinen, 2544)
ag14lsAnunigndenisaanuuaaldeuunaznssuisinlinisaranuaa@euluwdad1alnaldunnsneiuy
Frlwaildsunsuamsaraeunadon 1.0 ua/a. SUfinanisavauueadoulusdngaiian 0.85 n/Alwiinuis 100 n.
(Table 3) @anAa ©INUNISNAABIUDY Chishaki et al. (2007) WU 1Ma INIA@ITALAI8ULAALT B Ul

v v

Aaplsn (CaCly) Wudy 0.07 fadlua/a. assusiiudsluvesruiiuinel nuluaaldeuiinisindeudelUasauniglu

< 3

wén 8.43 Wesidud Snvisdiaenadosivauyfigiuues Kumar et al. (2014) nanfsnszuiunisindoudeaisazane

waaoutg nreluwdn fiadougioruvedndouinirgiwadlasinuieif svestunen uasiadouidig
WHorfudn Inefimsfsasavansunaidouuuuesinwaas (apoplast) fimuanwaduidugidneadnis uazsmma
Yosinszinmdaeadlutunediing (cortex) 1nioriuindn lnontagadduuediley waziwadioulamnesun
(endoderma cell) axgadumsarasuaaifenly mntuaziafoudrennidorumdnlududodeuinudwng iesn
lifignidoudenniieddssdiiuldediedniau (Wolswinkel et al, 1992) uoninidmuindoruudaduberuman
dAnSuNsazaNLAaLTINMNNTALANTDITULEALTY (aleurone layer) wazioulaaidsy (Nath et al, 2013) iile
unadouideudioiingnielundnazgnifvasasegnielusesunuuaveawad leun widloa uazieulananadaish
A& (endoplasmic reticulum) InauwiAdleaanunsaavanunaideulaninia 80 wWesidud (Pittman, 2011) duluwdn
Fnlnanud Tlwdu (phytin) luundsddyvessigueaeuuasiinsazauuiuamnlududnag Falunumunei
wénfanszuaunssenlaglifuazgndesuazuantdesansuszneuleanesaiil eduasziasiduiidnfnogiu
Woanla3a lneroulaallulng (phytase) wazvlaaung (phosphatase) lsiinsiasadulnvesinaziniy (Copeland
and McDonald, 1985) uenandiganuiniinsazaunsalwin (phytic acid) Usnutuneailsu Usvanm 80 wWesidus
Tuwdadninefiszsranuinisaisive molusdaiiusinauaadoufiunnme wwisdnadunsenvoudeliftuls
desnuaadeudulauiamesveseulsiioan oy luaadegnduaneituiivinadunedilsy vimihdlunisdes
wsflazauluduaranemmsieoulaalsuvewndslriluanavinadnaadeldroluluruiunsmsduaiffedes
funszuIunsIen (Bagns, 2543) FansliansazansunaidendmensriumaluannsafisUmaueadeldufioly
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Aunmvoadaiusinlnald iesangamgiiutiedeiinaronunmueamdniug duiusnviudalilugumnim

wiliudniuganmsnelanazanmsazauanuieunieluneaudn vzaemsidennuninvessdnliliiAanisgyde

0619790157 Twvazfueaidosiinuantfivis fnvanmueadeviuiead
MNRaNTIATIziaNuLUsUTuLi I endannfunwuiu 6 Weu wesifudausenvoaudaiis 4

nssuisdAnanas wianusendimsegluninsgiuvesudaiuidalnanivan Jeimualilidanusenlisinia 75

]

3 [ 4

Wasidus Inenaunnvesudaiuguuluifeiidfysenisiuinwiadniug Wonunmvesudaiugsuduiaign

9 Y
' v
' '

svilndanuanunsalunisiusnwaddime (Tude, 2542) WeRiansaunanusenteuudaiuginiun1sis o ousd
<@ @ 1 & av vo a a 1 @ o & @ I3
AMUBTILTIVBUUAANUIN LAATLASUANTAYANLAaLTaY 1.0 ¥a./a. 1ANUIeNnaunIsNUSNE 88 LUasIIumLay
WMLTUNEUSINITAUSNETE 2 @0 tHsnwadiuiiusuiinsdasesswuuliidusydoukazidemeiingainnisan
ANUTUDYITIALSIAAAULNYITIAIRBANLBNLALAINULTILTIVDAUAR (Cordova-Tellez and Burris, 2002) Agnds
WUSNwIUIU 4 Lhou gaumgdl 15 semLyaldya wuInLdanlasuansaranswaalfuy 1.0 4a./a. gamslininuaengagn
wazdiauenanasteeninudndlildsvarsazatsuwnaldon dedednfinnnuudusegs dnuudadldsuaisazane
a = aa 1 @ A <@ <@ <@ v a a
LAALTE 1.5 kA 2.0 ¥a./a. 1AU99N7ND DI LUAATAIULTILTIUIUNANT LUAAAIAULTILTILIbans el USun
waadearaunelundnidiesnyinsidenanimvesdeiuwad wintusiinulilugaumaiiviesdiuvuslduiiasanniny
1730 uazAnuudusvsuuiniuglasininsinusnuniionmglm ssegainsiuinyidmalaenswonm e
winugilanisdanutea@eunnseiuuazainnisiiusnyvnanin deandesiunisnaasweswining uavauy
(2554) Mvhnsmegeunvdianusenvesudaiugdnalinaninu laauinvidunat 12 Weu wuindvianusenues

'
' =

waiuanatsnuudusivaudaiuglaanasmuszezanfiiuine uenanildsdenndesiunisveaswes Shah
et al. (2002) FavhmsvageunuLdusvaaudaiudnlng lnendaiuinvidune 12 weu wuhdwesidudaiy
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JzEEIaININUINY wasaududuvesasavatsuaadeuiinadoniuenvenuiniug nawdnilasuaisavate
a Yl N | < < Ay o ¢ ]
whaden 1.0 wa/a. anunsarsnusentilainAiadvasn dunnuulusweuudn nuufduiusseninssesiiainis

a o o
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