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Effects of boron fertilizer applications on yield of ‘Sanpatong 1’ rice
variety grown at two locations
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ABSTRACT: Boron-deficient soil causes inefficient plant growth and productivity. Many studies have been reported
the effect of applying boron fertilizer on productivity in many crops of Thailand and other countries, but limit
information is available on rice crop. Therefore, the objective of this study was to evaluate the effects of boron
fertilizer application on yield and yield components of Sanpatong 1 rice variety. The experiment was arranged in
randomized complete block design (RCB) with four replications. The field experiment was conducted in the dry
season of 2018 comprising of three boron fertilizer applications as soil boron, foliar boron, and non-boron fertilizer
application. Rice plants were grown at two locations: the research station, Chiang Mai University and farmer’s field
at San Sai District, Chiang Mai Province. The results showed that soil and foliar applications of boron had no

* Corresponding author: chanakan15@hotmail.com, chanakan.p@cmu.ac.th
Received: date; April 19, 2021 Accepted: date; July 14, 2021 Published: date; December 29, 2021




U 50 atiuil 1: 229-239 (2565)./doi:10.14456/kaj.2022.19. 230

significant effect on grain yield of Sanpatong 1 rice variety erown at both locations compared with non- boron
fertilizer application, while it was affected on tiller number and panicle number per hill differently by the location.
Foliar boron application increased tillers and panicles number per hill of rice grown at the research station, while
soil boron application decreased tillers per hill of rice grown in San Sai location. In addition, boron application
significantly affected on number of filled grains differently at each the location. It was found that soil and foliar
boron applications increased the percentage of filled grains per panicle of rice grown at the research station, but
no response was found in rice grown in San Sai location. The results from this study indicate that boron had
affected on yield component depended on the growing location. Although, there was no significant effect on grain
yield, but it is likely that boron fertilizer could improve grain yield, which should be determined and confirmed
the efficient methodology of boron application in the future study.

Keywords: Sanpatong 1 rice variety; soil boron fertilizer application; foliar boron fertilizer application; yield
production; boron
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Table 1 Grain yield, straw dry weight and harvest index of Sanpatong 1 rice variety grown at CMU and San Sai

under different treatment of boron fertilizers

Location Treatment Grain Yield Straw dry weight Harvest
(ton ha™) (ton ha™) index
CMU Control a.5 4.2 cd 0.48
Soil B 4.8 49 a 0.46
Foliar B 4.1 4.4 bc 0.45
San Sai Control 53 4.7 ab 0.50
Soil B 5.0 39d 0.52
Foliar B 4.9 43 c 0.50
Mean CMU 4.4 B 4.5 0.46 B
San Sai 51A 4.3 0.50 A
Control 4.9 a.5 0.49
Soil B 4.9 4.4 0.49
Foliar B a.5 4.3 0.47
F-test Location (L) el ns *xx
Treatment (T) ns ns ns
LxT ns xxx ns
LSDg0s (L) 0.2 - 0.02
LSDg g5 (T) - - ,
LSDg 5 (LXT) - 0.2 -

¥, ** and *** = Significantly different at P<0.05, P<0.01 and P<0.001, respectively; ns = Non significant; 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 2 Yield components of Sanpatong 1 rice variety grown at CMU and San Sai under different treatment of

boron fertilizers

Location  Treatment Tillers  Panicles Filled 1,000 grains Panicle  Culm
plant”’ plant™ grain (%)  weight (¢) length  length
(cm) (cm)
CcMU Control 143 b 13.6 bc 783 C 30.4 257 70.7
Soil B 143b 138b 825b 30.8 26.0 70.3
Foliar B 16.2 a 15.7 a 823 b 30.7 255 72.8
San Sai Control 143b  13.1 bcd 909 a 31.3 26.3 717
Soil B 12.7 ¢ 12.5d 89.3 a 31.0 258 66.4
Foliar B 13.0c 128 d 89.0 a 31.2 26.5 71.4
Mean CMU 149A 144A 81.1B 30.6 258 71.3
San Sai 1338B 128 B 89.7 A 31.2 26.2 69.8
Control 143a 1330 84.6 30.9 26.0 71.2a
Soil B 135 b 132 b 85.9 30.9 26.0 68.3 b
Foliar B 146 a 142 a 85.6 31.0 259 72.1a
F-test Location (L) *xx *xx o ns ns ns
Treatment (T) ** * ns ns ns **
LxT *xx ** * ns ns ns
LSDy g5 (L) 0.4 0.6 1.9 - - -
LSDg g5 (T) 0.7 0.7 - - - 2.0
LSD0.05 (LxT) 1.0 1.0 3.0 - - -

¥, ** and *** = Significantly different at P<0.05, P<0.01 and P<0.001, respectively; ns = Non significant; Means in each column

followed by different letters indicate significant differences using least significant difference (LSD) at P<0.05
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funaznawulomdduilidesifuiiudefiutuluimivgnuasminedodedniuildmluuasiidunse aenndos
fununAases Cheng et al. (1993) 1evuin Tuseudianusndusedunsumsenvesazesssaiasnsiaiyveaviae
azopuspflutmanduarinuiiiad FsnsveluseusiliAnanudumarlunisufaudiiinaninassglaiiam vaonsy
wildnuaziinund luvuzieafuonsnelusevlutmandwesinuisiadesuanieenludnuurnmsisiadumiy aiunsa
Janaldlundssgnanuaninas Tasnuimsiidnuaslsda nasidile unsvdannidusssiulifinugs Wesnnli
nsuauinas dudunauianimuinisvesareonsydumad WUy a935a uagduaild, 2532; Rerkasem et al, 1997)
ilesanluseudldiutnslunsiamnvesazesasaflussoznaninaslianysal drelvivoneniimugauauysel laiidunsiu
dwavilissfindnunn (Rashid et al, 2004) Mnuansnaaasfenauantliiuil mslddeluseuetaiinavilduady

@

nsindIuIuTe IuuTNLaANNITIALarANNaLyTaivesnasiitussesduiug Tudild wisnavstueyiulady

wa1eUsen1s Wy Anuganauysalvesiulusasiuivgn Tuvasiinuideludifertudnvasanuudusuasainy
augszﬁmaqLﬂﬁié‘f’;ﬁs}iaLﬂai‘vﬁuﬁmsﬁmLué‘mmaiﬁmﬁmmsﬂEJI‘UiausjvqiajﬁmsﬁﬂmmﬂﬁmﬁaLﬁauﬁuﬁmﬁaam’nasm
P a & 16 =t a = A a v PRy Py A & ) + v PRy | a
Taduazursiad Gemsiinnsdnwuiusludruieliladeyailuusglonilunisdanisdeluseuludriiiedaaiun s
wigAulanarasnananaoly

Aanuunnaslunisnevaweweleluseuveulaslgndiisaeunas lngnuindivgnluwdasdunsedidoui
wiasoneanauiielinslddeluseuniiu luvaeilinunisanadudinignlundas uy. Medlonailiownain dnvaesiuuag

v

autfvnsafiveaduiwanssfiusenitduaesladinasennululselovivedduseulufuuazmsgailuseulUldvesdnn
Tnefisneausyyin Aundlassadivesiofunevasiluseulufunmuauazluseulugunazatslaludininiidund
lassasnesiuiiloaziden faty Aunillaswasiwesiesiuneudmulymnisvinluseusgusyasa LHo91nNn15gnaeana

Yaglusau (Wilson et al,, 1951; Ouelltte, 1958) FeaonndpafuTIBIUVeY Yermiyahu et al. (2001) wag Gupta (2016) i
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wuhuileaziBeailuseunnniiuidonsu TasanududuveddusouluiuasifsdunuinameshuioosBon wazu
deanBonvzgaduluseulddniduiensiu dulu dnnuirfiefiugnlufunsessuansoinisualuseuldine Tu
suzfefumudulslesiveduseuluiuomananiosnn nsnuesinideruiisentuilsveismlessufadulinanad
Uszqazgnomdalageymaluduriliiniluldusslowndldtesas (Mengel ua Kirkby, 2001) Auftugnitsansudadlunis
naaosideanudunsadslufuiiunndsiu fsomanduammuiiifiatonnuiulslosiveduseluiu lnewuihu
fAfAnnudusinsgs anudulsylovivesluseudenisgalulivesiivfaziosas (Tyler uag Olsson, 2001) 931047
yaaostinu waslgnuuniinedeidedml faranudunsadwwesiugainindasdunsne Jedwmalinimevausves
Tusewsionsamandnludniivgnluulasminerdadedn fuunliidimniudasdunseidaeudunsamsiiseiu
Uunans uendnidmudn mnubulsslevivessgweanetaiidanuunndatuvesiidesutasugniaedinasetmdn
wiahe S1unumledtens S1uausisdens uasiledidududed veisaeutasgndndae dalearesaidusnomandnd
Fududusvanssesanlulasiau ﬁﬁuﬁud’m%mnﬁm@u‘lmLLasmiﬁmmmaaﬁﬂU (Brady wag Weil., 2008) n15¥1191u
sfusgniluseunasreanssa dunaiuldaindadenaresznisvenisviareanssa afuayunisnaaesves
Nelyubova wag Sychev (1959) ﬁwmﬁmﬂnm/\laaWa%’amﬁ]%aami@miﬂﬁusauiuﬁuﬁ‘u FaAnannsannnudutuves
DNA uaz RNA lunsnaleanlesansdamudaauinniudenluseusasoaresanasmiu fsenaifeunanieanasa
\Wudrunilsvesiianalelng (Bould, 1983; Hundt et al,, 1970) Fsad1ansniandsn wazluseudndudmiunsduasiz
duUsEnaUUIIeENweINIATneasn wazn15uIRsldruieadostunisdesaateunnsatianasn (Kevresan et al, 1971;
Dugger., 1983) n1sanasveinsaihnddnlunisvinluseunazeanssasiuiuewiliinujisengnle (chain reaction)
LaYNI5ANALh RNA %V‘fﬂﬁtﬁmn1samawaaT,Uiausﬁmzﬁwlﬂgjﬂ’]il,ﬁzyl,auim LaENNTANAUBMT LY (Hewitt, 1983) ER
aonndasfiuTIBmuas Bonila et al. (2004) seauihdnsiifiuiuremeansdanasiusouasifotosi AINGIAY
Srunumiiedens ATIENITH wazTIUIUTIENaYedn agslafiniu nansevuveduseuiiuiniian iesedurloanie s
owfisuifussiuneanesauunatsuazgs Tuviueadeaiu Kabir et al. (2556) Tsauinmsliweanesasiuivluseutie
diuarugs uazdinsiuuduludias Inevleanlesareliarugeesfinfindu enadosnannmsduansuadifiuiu T
dasunsLasiulnvesie ( El-Habbasha et al., 2007 ) wonaniluseudssidudmiunsulsvaduaznsiniveasad
a'awaiﬁmm'%z:gLauimsuaaﬁsziLLazﬂawmqamaaﬁ%LﬁuﬁuﬁﬂﬁaEJ (Camacho-Cristobal et al,, 2015) iAdenountii wuiinns
leneanasa LLaz‘EUiauémﬁuﬂdqmﬁumsLs’?‘uimmawé‘mazqmmwmaaﬁﬂs’%ﬁmm’w q ldueeed (Huang et al,, 2012;
Kabir et al., 2013; Chowdhury et al., 2015; Muhlbachova et al., 2017 ) A9AAABINUNISNARBIVBY Muhammad et al.
(2018) wuisansliluseunazreanefasuiuiianusudndian laonslaneanedalusns 90 Alanuseisns uas 1d
Tuseuludng 1.5 Alanfuluseusioienan iusasvunzauiigadmiunsadyivlnvesis nsavauaisos waz
wandnvonudatmand uenanisarisluseuinzavenaiufisuateauiusslevivesusevlunisifiunanie
Tuin Mnaumeassmsneuausswelslusevludnsfiunnsneiuludn Taewuin $niinisnevaussiesninieluseust
561319 0.5 - 1.0 Yaussoiowaed (0.55 - 1.1 Alansulusousioianmd) vilvnandadnduualtndiudy (Dunn et al, 2005)
Mnwaradina o dullin uwasiumivendededwifidefunenunit maldadeluseudl 3 Alansusiowaams Tavinls
Anarandufivdedn iesanluseudilanshuuisdruenagnuedn dlu lusasiituluwasdunseifidefuaziBonniy
ausagaduluseuluiuldd orvdmaliuiivsnaluseunnnifuanuinduisdmaliliduuniessnsanadld dmsu
anuduuselovivaduseulufusiefivandvinavesnmaniinuuasanuduiuressinensdu q Ainandhasiu wu anu
dunsaanauazanududuvemeansda envgfosihnmsmaasdasnisuendadeiieons Snade ileButumasion1sadwanan
199417 wenand madesgiluseuludeediusig q vesiivoraduuumidlunmsusdsauannsalunmagald nns
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