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Effect of Potassium Fertilizer on Yield and Yield Components of HomWarin
Rice Variety in Low Fertility Sandy Soil
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Abstract

The objective of this research was to study the effect of potassium (K) fertilizer rate on growth,
yield and yield components of HomWarin rice variety grown in low fertile sandy soils. The experiment
was laid out in randomized complete block design (RCBD) with three replications and five rate of K
treatments comprising 0, 6, 12, 18 and 24 kg K,O per rai. Each treatment was applied with nitrogen
and phosphorus fertilizers at 12 (N) and 8 (P,0s) kg per rai, respectively. Split fertilizers were
established in three application timings. The first application was applied 15 days after transplanting
with 40 percent of total fertilizer established in treatments. The second and third applications were
applied at tillering (40%) and booting stages (20%), respectively. The results revealed that the
potassium application at the rate of 18 kg K,O per rai significantly caused the longest panicle length,
number of seeds per panicle and the 1,000 grain weight of HomWarin rice variety (p<0.05). Different
rates of the potassium application displayed no significant effects on height, number of tillers per

culm, number of panicles per culm, shoot dry weight, filled grain percentage, unfilled grain percentage
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and grain yield. Nevertheless, potassium fertilizer at 18 kg K,O per rai tended to produce the highest
grain yield of HomWarin (927.56 kg per rai).

Keyword: rice, potassium fertilizer, sandy soil, yield, yield components
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fufATeAudunsndn (pH=523) TUsinuduniednglusedudunn (038 Wesdusd) uagdsnlulnsiau
famun (0.019 1wWesidusd) woarlesaiuvsslond (9.59 fadnsudedlani) uasUsialnunadoud
wanuasulel (9.39 fadnsusenlansy) Tusgfudnann (Table 1)

Table 1 Chemical properties and nutrient content in soil before the experiment and after the

experiment.
Chemical properties and nutrient contents in soil
Treatments Available P Exchangeable
pH OM (%) N (%)
(mg/kg) K (mg/kg)
Soil before the
] 5.23 0.38 0.019 9.59 9.39
experiment
Soil after the experiment
T1 (Ky) 5.75° 0.41 0.017 8.88 8.66
T2 (Kg) 5.79° 0.52 0.019 9.94 7.84
T3 (Kyp) 5.73 0.54 0.020 9.99 8.52
T4 (Kig) 6.16° 0.45 0.018 10.15 8.28
T5 (Kypa) 5.79° 0.47 0.018 7.88 8.52
F-test " * ns ns ns ns
CV (%) 222 33.97 32.56 28.61 8.35

Note: ¥* Significant difference at the 0.05 probability level; ns: not significant difference; means with different lowercase
superscript letters within a column indicate a significant difference according to Duncan’s multiple range test at
P<0.05.
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Han1sAne wudn mslddelnunadendns 0, 6, 12, 18 uag 24 Alansu KO sials laiflnavil
YsunaBuniedng lulnsiau weaneda wavlnuvadodlufundsgnuandisiu uinislddelnuwnadeusns
18 Alan3u K,0 siols dsnaliuiien pH geflan wiidy 6.16 Faunnssiunisilillates uagldadelusng s,
12, uag 24 Alansu K,0 seals egrsdtdudrAneads (p<0.05) Tiioreezdunaunananuldaiaueves
Hrog19iu nefundsugnilan pH sewing 5.73-5.79 Failszdununsa-raiunansiansnseu fusuna
suniuingeyluszdusidssuin d5ime mislulasiau weanesa uazlnunaidouoyluszdu
Annan TnefiAnszning 0.41-0.54, Wesldud, 0.017-0.020 wWesldud, 7.88-10.15 fladnfusenlaniu uaz
7.84-8.66 findnFuraflanyu audidu §sUsddniinaedildgndndiluldlunisasguivinaulsl
widosmomnannénandeluiu feilinsgiusvamanosiiviiusnomslussiusuarliifissesdoninu
Feansvestn (Table 1) Aufifinrmmnzansonsissqpivlnvesinmsivinadunieiaguinnii 2.25
wWoesidwd Tulasiaulufuainndi 0.113 Wesidud Husunaveanesauasinuadeuninnii 45 fadniuse
Alandu waz 120 dadnTumailaniy muanau (Department of Agriculture, 2000)
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Framenn3u iludriugusuussiuglnilinandngamngduiuilugndendeinulunie
nriueanideanile (Katengam et al, 2011) nsladdelnunaldoudnsunne1aiu 0, 6, 12, 18 uay 24
Alandu K,0 sels Suavilimuensiasinuudaseswestnmeniuwanasiueg1edidedAgynis
afid (p<0.05) Inenslavelnunadoniisnm 18 Alandu K0 siols dswalitvennFuiianuenads
(29.62 LwuAlums) wazdurumanresInadugean (189.42 wanresis) unnsnsnnmsliladelnumaien
waglddelnunaoniisng 6 Alaniu K,0 sels Tauensaade 27.93 uay 28.02 iwufiuas uazdnou
WEARETINRAY 162.71 uaE 161.56 WAARBTIS AUEIU a&J'leﬁm'mmﬁa’ﬂ&ﬂmma@aﬂuﬁmw 0,6, 12,
18 way 24 Alansu KO sials Lufinaviiliaiiugs Suiudusiens wagd1uiusiamenavesd1iveniniy
wANA9N19EDRA (Table 2)

Table 2 Effect of potassium fertilizer on growth and yield components of HomWarin rice variety.

Treatments Height No. of No. of Panicle length No. of
(cm) tillers/culm panicles/cul (cm) spikelets/panicle
m

T1 (Kp) 115.27 11.55 11.50 2793 °¢ 162.71 ¢

T2 (K) 118.58 11.97 11.89 28.02 ¢ 161.56 ©

T3 (Ky) 122.52 12.24 12.21 29.20 ® 178.00 °

T4 (Kig) 122.24 11.98 11.88 29.62° 189.42 @

T5 (Kya) 121.75 12.40 12.31 29.08 ° 170.67 &
F-test” ns ns ns * *

CV (%) 5.13 7.16 7.38 0.85 3.36

Note: /* Significant difference at the 0.05 probability level, ns: not significant difference; means with different lowercase
superscript letters within a column indicate a significant difference according to Duncan’s multiple range test at
P<0.05.
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Table 3 Effect of potassium fertilizer on yield components and yield of HomWarin rice variety.

Treatments Filled Unfilled 1,000 Grain Yield Straw dry HI
grain (%) grain (%) weight (g) (kg/rai)  weight (kg/rai)

T1 (Ko) 95.38 4.29 2574 ° 849.16 1333.66 0.39
T2 (Kg) 95.49 451 25.67° 881.28 1381.95 0.39
T3 (Kyp) 94.50 5.50 27.27° 909.86 1379.73 0.40
T4 (Kyg) 94.94 5.06 27.80° 927.56 1273.63 0.42
T5 (Kyq) 96.07 3.93 27.62° 901.83 1272.71 0.41
F-test” ns ns * ns ns ns
CV (%) 1.43 29.93 1.40 10.72 11.58 4.30

Note: * Significant difference at the 0.05 probability level, ns: not significant difference; means with different
lowercase superscript letters within a column indicate a significant difference according to Duncan’s multiple range
test at P<0.05.
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vosimeinGuanastumeadn winvuultiiidetinslateinunmadnndudrivemnduiinuliuly
wandnifindu Tnglinandnuiniian vty 92756 Alansusels Wedinisldtelnunadon Snsn18 Aland
K,O sols mﬂﬁ?ut.ﬁaﬁmﬂdﬂsﬂmmaﬁaummsﬁu 9m31 24 Alansu K0 fels 11aveninsuaslinandnanas
dunvasitlillatsnunadon aglinandntesiian ity 849.16 Alandudels nsldadelnunadesiisns
18 Alanu K,0 sels dswalidnimesnisuiiiinin 1,000 win windtga wiiu 27.80 nfu vlaiuandredu
yaadftundasildsudelnunadon Sns1 12 uae 24 Alanu K0 deld Aduuin 1,000 wia Wity
27.27 uay 27.62 N3N MUAFU WATAmLANANIMI9EaR (p<0.05) Auuvasililésutsnumadeuazidas
ﬁiﬁﬂa‘lmmaw’ﬁw 951 6 Mlansu K,0 sals Aflmdn 1,000 Wan 1Wee 2574 uag 25.67 3 MU
sanlelnunadeniunnsdifinavilfiosidududafuasidnduunnsisiu (Table 3)

dnswavaslalnunadeuifdonanyiinuiendntravieuaisu

Han1snaass wudn nsladelnunadeulugnsianeiu 0, 6, 12, 18 uay 24 Alansu K,0
aols lddnavibidedinuineivesdnamennsuuand1aiuneads winuwwalduindneuniuildsule
Tnunaidey 8031 18 Alansu K0 sels Idtinuiieranitdnilasulelnuadenludnsdu 4 lnafen
sediiuiies wihiu 42 Wesidus sevan fe Jelwunaidey 8031 24 waz 12 Alandu K0 sials il
Wued WA 41 uag 40 Wosidud audau ddudnameudnsuditdsuleludns 6 uaz 0 Alansu K,0
S N = L woa ¢ 2 ¢ °o o
siols denduidiiufeviniu fe 39 wWesidud auddu (Table 3)
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ANTUNUSIZNINIHNANANLAZDIAUTZNIUNANAAVDITI1INBNINIUY

NIIATIERANTUNUSTLUININANAALATDIAUTZNOUNANANVOITIINOUINTY WUT NandAdl
AnduUNUSAIUINAUAIINGY (r=0.79) FIIUAUABND (r=0.73) FIUIUTNABND (r=0.70) waztminduan
(r=0.69) agsfltfudf B aneadn (p<0.01) wardanduiusiwintuesdududad (1=0.62) wazimiin
AULLIS (r=0.56) e9litiud1An9aa (p<0.05)

AugallanduiusiBauiniuiudusiens (r=0.63) 31uuTeNG (r=0.60) AINULIITHN (r=0.59)
Y 1,000 LWAR (r=0.55) waztmiinduan (r=0.56) pgildpd1AYNINEnA (p<0.05) IuIUAURDNDI]
avduTLSIBIUInAUS IwIUTIeRene (r=0.99) huinduan (r=0.64) sgnsiifudAaBanneada (p<0.01) uay
Wesiududnn (r=0.52) sghailteddaymeadn (p<0.05) Sunusierenailanduiudidauansuiminduan
(r=0.64) aefitfudAnyBeneadia (p<0.01)

a'aummmaiaaﬁamé’mﬁuélﬁﬁmﬂﬁ’m‘hu’sumﬁmasw (r=0. 88) i 1,000 WA (r=0.90) BEs

HudAgyd
dfayBavnsadil (p<0.01) (Table 4)

pid )}

yBan 19 (p<0.01) Srausdadesieflanduiudiuantuinin 1,000 wina (r=0.706) agnad

mﬁ

Table 4 Correlation between yield and yield components of HomWarin rice variety.

Parameters [11 [2 [3] [4] [5] [6] [7] [8] [9] [10] [11]

1. GY 1 079 073 070 047 037" 062 060 044 069  056*
2. H 1 063 060 059 044® 032° 028° 055 056 049"
3.TC 1 099" 030 002ns 052 -050° 038" 064 047"
4. PC 1 028° -001™ 048° 046 037" 064 047"
5.PL 1 087 007 012° 090  006® -009®
6. SP 1 012° 015 0707 -004® 007
7. FG 1 097" 001™ 049° 0317
8. UG 1 005® -046® 035"
9. 1,000 GW 1 011" 001™
10. FW 1 076
11. DW 1

Note: GY= Grain yield, H= Height (cm.), TC= Number of tillers per culm, PC= Number of panicles per culm, PL=

Panicle length (cm.), SP= Number of spikelet per panicles, FG= Filled grain (%), UG= Unfilled grain (%), 1,000

GW= 1,000 Grain weight, FW= Fresh weight, DW= Dry weight.

* Significant difference at the 0.05 probability level, ** significant difference at the 0.01 probability level, ns: not
significant difference.

nNansAnulunudTed wui nslddelnunai@ondns 0, 6, 12, 18 uaz 24 Alandu K0 sels
fnavilsufisefunarUsinadunis nggeiu indunaidonnannisladedunas sns 300 Alantuse
13 msrzmisladedunidestiofivanugauauysallussozenyilfauiinsmenimuosiuity ulifiuash
Trusmnalulasiau woavea warlnunaiBeslufuvdagnastu Faudinisladelulasnau oavea was
IWLLVIﬁLéEEJiJLﬁIMLL@'ﬁgﬂim'MWHWBﬁlﬁ]%LM?E]VTWiﬁﬂ’J’]&JQ@mamyjiaj‘llaﬂﬁmﬁ'wﬁ’u (Land Development
Department, 2017; Songmuang & Seetanun, 2000) sﬁ’nmmﬁuﬁiﬁé’uﬂEJT,WLmnal,%aﬂué’mwﬁqﬁuﬁma

yhlsiauenye Suuudasess wasdwiin 1,000 wie nniuazuanseiuand ey
Aalesulelnuadouetaiifoddymieada (p<0.05) aenndeafunanisAnyives Siimoon et al. (2014)
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way Sitthaphanit et al. (2018) ﬁwudwé’mwﬂEJT,‘WLmalfi’auﬁmﬂ@iwﬁuﬁmaﬁﬂﬁﬂfmﬁﬂ 1,000 wWan way
naranT1Iuanansuegnditfoddmedda (p<0.05) Teiilunaiisunanlnunaeuiviiiadayluns
waeudneutauaziiana (Promnart, 2001) deilduddalunsiiiunanandn Treiiusiuiuuda s1ua
WAARRET LIS WATAMAINNANEGR (Osotsapa, 2015; Rémheld & Kirkby, 2010) uazale
diuiediiudiudad wiudwiin 1,000 win egrlsfmumnuamsinuaded wut msladelnunaiBenlad
NAFBN1SLANNBYBIINI Fedenndaaun1551891uYB Dobermann & Fairhurst, (2000) Tnunadeandusg
osndnfiddnildunglifmadyiulauasiau Snvaunavoseuluiuazauauusiusig o Tuwad
i (Marschner, 1995) nsldtelnumadouanunsaifiunanand 12l 3-20 Wesidust WewSeuiisudunsld
Yelulnsiaunazoanesafisaogrufen (Zhang et al, 2010) $19fldsudelnunaidouazarunsagald
TnunaeulaludSunaiifiuunniy ﬁaa’qwaiﬁ%nﬁmsm‘%zylﬁ‘uimLL@zIﬁNﬂN%@Luﬁﬂqq%u (Osotsapa, 2015;
Yoshida, 1981; Mengel, 2006) waglwunaiondfldrutioifiunszuiunmsmelovesiuiiy §1135gald579
onsldifiutu (Zain & lsmail, 2016) agdlsfiay Adnunadeudusmomnsddyionsfiunanand 1y
winsladelnunadenlunndrudeduasunsadgivlaazaiimandndn desddsiavinveate
TnunaBeuilddeaus (Saeyang et al, 2021) nanisAnwndsil wuhnstalelnunadeudn 18 Alansu
K0 sials finaviilidnvenan3udaue1isng S1uuuansesie uazrandngidn denndosiun1sdny
Usgansnmnislddslnunadeniioiivnandnuazaunminlufuiidaugauauysaliives Hartati &
Purnomo (2018) finuindnselnunadeniiunnsieiu 16un 0, 8, 16 uaz 24 Alansu K,0 siols finavinly
ANEY TR URBND Yhuidn 1,000 wén waznanandy unnsafuednditudfamedn (p<0.05) lne
Jolnunaioniisns 16 Alan3u K0 sels Winandnd1ngsan 1,300 Alan3usiels Fawmans@nuaenndesiu
$1897184 Islam & Muttaleb (2016) #i@nwilut12 Boro #ug BRRI dnan29 vesUszimatsnaline uay
Kunathai et al. (1997) Anwiluihoiug nv23 Genuimslatelnumadon §7h51 16 Alandu K,0 sels dawa
vil¥i912 Wug BRRI dnan29 wag nu23 Winandngsnindnibilddelnumadon wufstuiunsfnuues
Saeyang et al. (2021) finuinsladelmunaiBoavhlitniugdoum 1 Tuandafuudewsouiisuty
nshiladelnunagey

nsfnwadstinuinisladelnunadeulusamiwanietu lifinavinlvianugs Swausisdens
hwinguuks Wesiduduiad Wesidusiudedu uasnandnuesinnmein iduuandisiu (Table 2) sy
nallosnanmugaNaNysaivesiu AuudameasadugnAuiesidadadufunseluiusudaidedinlu
nslduselond iesnfufiaruannsalunisduiuazsigermslam sinomsviedsigadeliuns
sedrauarivatwosniladine (Land Development Department, 2017) uasAundameassdeinanudunsa
Uhunansfisnsngeunans fiuunadunieingoglusefumisiunn fismemslulasiou weawosa uay
Tnunaideueglussdufidannisuiu feisdhiuiivinasgemslifismeronnudesnisvesdin fadu
nsudslaelnuadeudiovinlitnannsaoluliiennasyivlnldegeiussavsam uazansn
Wunananilie aenndesiuanuideres Mahfuza et al. (2010) Fesrssmuimsuudladelnumadonsng
10.56 Alansusals $1uau 3 At neafausnlandsting adafl 2 lussozunnne uas adadl 3 luszardnds
fos Wy Swavinlidaiug BRI1 uar Nazersail Wnandnuinninsladeafufomsing waranuide
99 Manzoor et al. (2008) nuinsuusladeTnunaidonsam 9.92 Alansusiols S1uu 2 ads (adsa 50
Wosidus) Tasldadausnidedneny 25 Yundsdnd uadldadedl 2 ednileny 45 Sundstind fuavinlvi
druanifienuemssaniign (28 wufiuns) Suuiudndessgean (103.80 wia) twin 1,000 wdn
a9qn (20.91 n3u) waglsinandndnnuiaufigean 530 Alansudeld anwanisAnwadsd wudn nsldde
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