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Abstract

Potassium is a major nutrient element related to the growth of turmeric, particularly in terms of yield
and the quality of important active compounds, curcuminoids. However, appropriate timing for potassium
application on turmeric is still lacking. This research determined appropriate timing for potassium application
on growth and quality of turmeric (Trang 1). The experiment was conducted in May 2023. A Completely
Randomized Design (CRD) was implemented consisting of four treatment groups with twenty replicates
each. The treatment groups were defined as follows: T1: No 0-0-60 fertilizer applied, T2: To apply
3 g/plant of 0-0-60 fertilizer at 120 days after planting, T3: To apply 3 g¢/plant of 0-0-60 fertilizer at 150 days
after planting, and T4: To apply 3 ¢/plant of 0-0-60 fertilizer at 180 days after planting. The resulted growth
indicators were investigated and found that height, leaf width, leaf length, and tiller peaked 60-90 days
after planting, then started to be stable from 120-180 days after planting. Leaf greenness was tested and
showed values of 25.38-36.78 SPAD units. T2 that applied 3 ¢/plant of 0-0-60 fertilizer at 120 days after
planting showed maximum and highest growth indicators. It also provided the highest fresh and dry rhizome
weight, 588.71+79.17 ¢ and 99.67+£1.66 ¢ respectively. However, the highest intensive curcumin,
(8.90+0.96%) was found in T3 that applied 3 g/plant of 0-0-60 fertilizer at 150 days after planting. All the
treatments contained curcumin content of 5%, higher than the curcumin standard of the Thai herbal
medicine standard of Department of Medical Sciences. Findings suggest that turmeric plants could provide
the highest curcumin content per clump if it was applied 3 g/plant of 0-0-60 fertilizer at 120 days after
planting
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i ufiduiudaluvssmauauioBeld uasiodonsfusenidedddidufiei fassnaamelunisineilea
ymdudsiouthuldadsaniuayaduliiuemns vhadeudh themussnielunuusea Snieldidueadouna
waranstudsluemmns (Kim et al, 2016) lulszmelnsninnisaiimansusiasatauiuaraiiayanilusags
(Trade PoUcy and Strategy Office, 2022) ﬂaumiaaﬂqwﬁmﬂmhwuﬂa ﬂam Curcuminoids tJuansiivsuenis
ﬂmmwsuawuu vt iiduansiueyyadass a1siugadn sunssnau asdiunzisa Preduauuazinwlse
\Refuszuugesanms ﬂimmmmamsmmwmﬂmmwuﬂmmqmﬁumuﬂmLﬂumaguiwmﬂimmmimas@uuaam
laitfoun11 5% (w/w) (Medicinal Plant Research Institute [MPRI], 2021) miaaﬂqw%}ﬁﬁzyﬁé’ammmwulﬁluﬁm
yanowiin \u 39 Pudnuegn Gudu wivhinadifisaunsedueseiansiifeadostu anmuanden uas gangd
NSIANEUBILNA WAEN1IANITEIRBIUNS (Thaokaenchan et al., 2019) Tnslanizegadaiadufunmsinnis
swemsludulimnzaniududsfinunsnsanasomuquamnmuananldies ainnisdisadeyanisugnuiiauly
flufiteniagrugiond wuin inwssnstondgnuiuusluauisnariotrduhiuifivundudney uile
gremnsuazihdiniudenginniu wiliFesdreuiivgnefiuluiisy nmadrefiuiivgniinadeuinamananuay
QmﬂWWﬁuawﬁUuLﬂ?{&muﬂaﬂﬂmuamwané'awmﬁmfué'qﬁwamﬁmﬁnLLasﬁU%mmmimiaaﬂqwéﬁﬂﬁ'zglail,l,ﬂuau
lansanuAnudeinIsvenain (Department of Agricultural Extension, 2025)

Tnunaifedusinenisiviunldlunsufuussmandauazaunmaesdu (Karthikeyan et al., 2009;
Noor et al,, 2014; Datta et al., 2022; Trakoonyingcharoen, 2022) i o9 nunaidsudunuimardalunis
ﬂivmuﬂﬁmmmauaﬂ%ﬂumimLﬂswvﬂﬂimwmLtlu’[,uﬂgﬂimaqmevmmwﬂwsumawuuuuwamammv
vty Paeifinaislindusa (Oleoresin) luds iinasinesafuluviiu uazdrudnungn (Nihayati et al,
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2013) Yuumstilnunadouil 19.2-32 Alansusels dwmareninasaiivlanandnuaze L mussviu
(Verma et al., 2019; Tania et al, 2021; Datta et al, 2022) stslsfinudslifisenuoguudaiiszezinani
wiuousensléFuslnunadsufiviiuainsanevauasienisavaisoongniadey arsinedeiiulumitvi
Ao drananla Fednlnguuzilildludmsasyivlimenlu Wesmndudiiaiiuiinsadruasfvazan
w¥snlunsaiadulalneufusindsugn 30 Ju luaufls 210 Fu (Shannon et al,, 2019) deuiluvesuiiuag
Guiieuazdiuruasiu densadgivindeduiusfudnvazmanimans anmafennia saufsanesiug viilv

¥ '
N
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dndemiusaiiuiugds 1 dddinanaudidefivauniafuudsitimiinegssing 20-30 nfu Wureusitusldyu
upsmuInurasesiaiiodestudes (mcha, 2025) iuldnenimdliluidulsifuasunndesis fnsssuisennia
147 (Chuaytam & Montree, 2017) ugnadlunisugugnauin 9x18 i1 Haviniugeiuiinudnuszuia
8 WwuRng (Akamine et al., 2007) Tufiunay yad uazunauw drsndi 2:1:1 newdaniiudmeganultimsei
padUsznoumaedl nspuasnulilddeindians 15-15-15 Usum 15 niusedusionds Tagldduau 2 afy aded 1
ndsgn 30 Yu adedl 2 ndsgn 90 Fu (Huviinalulnsauiomn 225 nsudedusionss eaesafituysslo
(P,05) $1u3u 2.25 n¥usladusionss warlnunadeufiazaneth (€0) 2.25 nfusedusionss) nstiatuialasnis
¥ fonou wagdinislvitiegvadiaue daunsdestuinnisdngfivguaniuaanumaizay (Sachart, 2015)
TUHUNINIARDILUUANANYT0] (Completely Randomized Design) dangudsaasady 4 gn q aw 20 91 il
T1: ganaassitlallsils 0-0-60 S1uu 3 niuredu T2: yanaasailsils 0-0-60 $1uu 3 nFusesiu ndsugn 120
Fu T3: yannaesdilide 0-0-60 Usuna 3 niusiedu wdsan 150 Yu uaz Td: yanaaesdilside 0-0-60 $1uy 3
n3usiadu ndagn 180 Yu @Eaduliiulnumadsufiazansth (K0) S 1.8 nfudesiusionsy) shnnsmeaesi
wlaannaesvasAuddnaSuLay LI TnNTN YR ITmings 1wy ioll seninafounguniny w.a. 2566 fusiou
NUANS W.A. 2567

nstuiindaya

Wiudayanisiasyiule anuas avundiddu anuenilu $1uaune Avrudeslu (Minolta, SPAD 502)
naslgn 60, 90, 120, 150 uag 180 1u LLazLﬁULﬁeaLuﬁwﬁwé’nUQﬂ 270 Ju Lﬁusﬁaaﬂai\?ﬂwﬁ’ﬂaﬂmﬁ'wﬁyul,l,ag
ddnuianieiiy Aideluminduinlagldssuu CELab dreiadas Colorimeter Uszifiunn L* a* b* Tinsg
Usinaasineigfiussdannuiinaineigiiunuisiessivesaniduidoayulng (MPRI, 2021) saeia3os
Spectrophotometer 8¥a Thermo Scienctific U Gennesys 10S UV-VIS niaalgn 210, 240 uag 270 U
n5AATIERdaYaNIeEA

ATERANURUTUTIU (Analysis of Variance; ANOVA) uagtuI suiisuanuuang NITEII A NRE BRI ALYANIT

vmaes 1ae35 Duncan’s new multiple range test fiszsuaudosiudesas 95 lagldlusunsudnsagy spss
Statistic (Version 11.0) uananaluguAads+Andotuuinasgu

NAN15398 aznN15nUs1uNa

1. mawiyivTnvaseiiuiugnsa 1
ﬂ’mﬁm@ﬂmawﬁuﬁ’uﬁfm% 1 Aldsusminumadeniialuianaiin 9 wui maadydulamagiu
ANy ANUNdaty aAuelu waznisuannalunnyanaaes Lﬁy%Ui’gmL%mé’wqﬂ 60-90 Tu uaynasUgn
120-180 Ju nswsauiiulafiuwaldunsdl (Figure 1) ﬂﬁw?z:g@uimawﬁuﬁuﬁ:m%’q 1 wé’qmﬂﬂqﬂﬁuﬁyu 180 Ju
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ArugaRABYRudATILANASTUNNEER (p<0.05) sEvieavnaes viugAvARDailiTe 0-0-60 Uuial 3 n3u
Aafu nasan 150 Ju (T3) IANEdEgalyiniy 38.00£4.52 wudwns (Figure 1A) AMUNINSlULAEAIINET)
Tuveswiiufianuunninafunieadf (p<0.05) seninsyannans Yamnassiilide 0-0-60 UTum 3 niudedu
naeugn 120 Ju (T2) Guﬁyuﬁmmmﬂ%umzmmmﬂuqﬂqmwhﬁ“u 13.0+1.03 LwuAuns (Figure 1B) uay
42.10+3.02 wufuns (Figure 10) muaau Tuvaisd FnunswInnendsUan 120-180 Ju liunnsineiunieadia yn
Yanaaen1suanneagluy 4.20-6.40 ne (Figure 1D)

msTannudenludienias SPAD Afildfianuduiusiuusinanaslsiladuayanlulasiaululufiv (Wongsubun
et al, 2012; Khaoniam & Jierwirlyapant, 2019) nn1snaaesnyanaassdaiauleilusgluyie 25.38-36.78
SPAD unit naenszazIamasugn 180 Ju (Figure 1) uandlsiiiuinfiald$usinemsluuduiuivsizas
Tnsavesmlulnsaudsmedemasyiulndsaenedasiuaiinneiaunouduvinismeansds Table 1

Table 1 Analysis of soil quality for turmeric cultivation.

_ _ Available Water-soluble
Organic matter Electrical . _
o Total Nitrogen Phosphorus Potassium
pH content Conductivity
! (%N) (9%P,05) (%K,0)
(OM) % (EQ) ds.m
g/kg g/kg
5.68 2.75 1.304 0.1375 0.087 0.378

wzﬁmswﬁﬂmamﬂ’aﬁuadﬁuﬁiﬁz’fﬂqﬂﬂufu (Table 1) Aufimumnzausenisiadyivlnvesuiiu (Horticultural
Research Institute [HRI], 2018) WosnnamaudFruianudunsadnios fusinadunieingaoudisgs dansih
T wmnzan fusinameanesadiiudsslond (96P,05) uwazUSinalnunadeoniiazatsni (9%K.0) luusua
ﬂ'a‘u‘l’ﬁﬁm (Land Development Regional Office 11, 2024; Thonaluck, n.d.) LLa‘“miﬂLLa‘S’m:mslumiVlmaaﬂﬁmm
mummmsﬂanwuwuﬁmiq 1 lnensudvinsinens dnsldde 15-15-15 91w 2 ada §am1 15 ndusedusionds
waﬂmﬂﬂaﬂﬁumu 30 wa 90 1u (Poolsin et al., 2015) szmuﬁmmmSL%mLMUIMIuMﬂsummimmaaﬂﬂammﬂu
(Ojikpong, 2018) LW ULABINUITIBINUIT8UB Akamine et al. (2007) muwlmuamlu‘lmmu Woanoda way
T,‘wLmal,%m'mr"fuawv?ﬂﬁmsw%mLauiml,a“mawammﬁa@ e lussrinemvnaesEnweInAkUsUTIU Usene
Iwawnaﬂimgﬂ’ﬁmaauim (ELNiNo) (Thai Meteorological Department [TMD], 2023) MWIMUWW’Nam‘W@mMﬂM
Audu wazUsuaiulaang ﬁiJGlEJﬂ’l'iLﬁ]iiULGIUIG] (Figure 2) (Pawasut, 2023; TMD, n.d.) Imﬂﬂﬂmwu
Wiyulalaftungnmgll 20-30 asrwaLgyd AaTY 60-70% warldsuusinanieulitiosnit 1,500 adlns
ot (Chen et al., 2019) Iuﬂﬁmaaqﬁué’wgﬂmﬁu 180 Fu Tweiuduinnsdeuduivdowasiioaut ddu
Buruasiuiiniung Feyansaiaivialunimeassiuanideiud 180 Tundsgn) wandrsannisnaaes
994 Shannon et al. (2019) swammf']msLﬁiy@ﬂimawﬁuuﬂuﬂu 3 973 AprenistasaAulanislu (30-180 Ju
naaugn) Yan1simumin (120-210 Tunasugn) wazdiavganisiasaiaule (240-270 Jundedgn) et
anwndeuidsuluinade miLaﬁzyLaiﬂmawﬁuuazéamalﬂé’ﬂmiLﬁuazauﬂ%mmmsma%@ﬁu (Singh et al.,
2013; Sandeep et al., 2017)
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Figure 1 Growth performance of turmeric grown between May 2023 and February 2024. Data represents (A)
plant height, (B) leaf width, (C) leaf length, (D) number of tillers and (E) leaf greenness (SPAD Unit)
observed at 60, 90, 120, 150, and 180 days after planting. * indicates significant difference between

mean values (p<0.05); ns indicates non-significant difference (p>0.05).
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Figure 2 Meteorological conditions recorded from April 2023 to March 2024 at the weather station in Tha Uthae

Sub-district, Kanchanadit District, Surat Thani Province: (A) average maximum and minimum temperatures

and (B) average rainfall and evaporation
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2. AuAYBITELMAINMSRUAY

ndsgnufiu 270 Fu vhmafuRsunindunud dinmiaauasdminmiuisifianuwnnetumg
afin Sdwininanuazimtnmiuisoglutag 414.86-588.71 N3 way 73.53-99.67 ndu nudsy (Figure 3
way 4) uiduuldufiviugananosiliits 0-0-60 Usinas 3 niusiadu udsgn 120 Fu (12) fdwiinmianuas
dwiinwukanniign idesneiiluyngamaassiinasyiviamediuanugsiu mwndly mwenlu ms
uinne wazaudelulndifsiu (Figure 1) ognslsfiniu T2 duriufinnunirswazenusnlugsfignyilinig
a$uaznNIsavaNasg q Innsdaasiisastountsveeruamiuaneety wdwinlusuniaiien &
Fulddu (ni) avirermisi azauldluldlunisias i ula (Yooyingstapom & Detpiratarmongkol, 2014;
Yuhendri et al., 2025)
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Figure 3 Rhizome yield of turmeric at harvest (270 days after planting): (A) fresh weight and (B) dry weight.

ns indicates non-significant difference (p>0.05).
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Figure 4 Rhizome size of turmeric at 270 days after planting: (A) T1: Control group with no 0-0-60
fertilizer application; (B) T2: 0-0-60 fertilizer application of 3 g/plant at 120 days after planting;
(Q) T3: 0-0-60 fertilizer application of 3 g/plant at 150 days after planting; and (D) T4: 0-0-60
fertilizer application of 3 g/plant at 180 days after planting

¥
a A

ddiolumiargnivuanudnuazaieiug (Pal et al,, 2020; Thakur et al., 2022) viiuiugnsa 1 Uiy

' v
d

ffadeluminlnumdesdu (HRI, 2018) lunisnaaesd Aeminvdiuiugngs 1 nevausrionislisng
Tnunadendidelumindundagnaiufl 270 Yu yanaassiiliis 0-0-60 91w 3 nfuredu ndsgn 120
fu (T2) wdsugn 150 Ju (T3) ndaugn 180 Fu (Ta) fAdewmiAuns (%) iiutuoglurag 31.83-33.91 1l
Wisuifisuiugannasadilalide 0-0-60 (T1) flardunsifesfigaindu 28.81+3.40 drudranuaing (L) lal
waneinsiunsadiffidtegluyae 56.40-57.69 uagAdmdes (b*) luunndreiuniadndaeglugie 37.38-37.95
(Table 2, Figure 5)
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Table 2 Flesh color of turmeric rhizomes at 270 days after planting

Treatment L* a* b*
T1 57.69+0.30 28.8123.40° 37.95+0.86
T2 57.52+1.48 33.91+1.99° 37.85+2.19
T3 56.40+0.53 31.83+1.14° 37.38+1.32
T4 57.51+0.21 31.88+0.99° 37.56+0.66
F-test ns * ns

Notes: ns indicates non-significant difference (p>0.05). * indicates a significant difference (p<0.05). Means

within the same column followed by different superscript letters are significantly different (p<0.05).

] 2 3 45 w1 2 3 45 ] 2 3 45 o] 2 3 45
- -

- |
Mldnmiim'umnmum 4 idgdnmmuhmxmmu: biad

|
athtrdatbentibandsa

(D)

Figure 5 Flesh color of turmeric rhizomes measured with a colorimeter at 270 days after planting: (A) T1:
Control group (no 0-0-60 fertilizer application); (B) T2: 0-0-60 fertilizer application of 3 g/plant at
120 days after planting; (C) T3: 0-0-60 fertilizer application of 3 g/plant at 150 days after planting;
and (D) T4: 0-0-60 fertilizer application of 3 g/plant at 180 days after planting
3. myszauUIa1sIARATY
mﬁlwﬁyuLéllﬁ%ﬁu?I’]‘imEJ'i(@JﬁuL‘ﬁlm”Iﬂ‘ﬁuLﬁ@ﬂ’]’iL-’ﬁiyLaUIWVING’f’MIULLﬁBﬂ’]'ﬁLLﬁmﬂamﬁl (HRI, 2018; Sun et al,,
2019) (Figure 1) vilvdrugndulifu (i) fowaiuduuasiivsinuansinesaiugstundagn 210-270 fu
(Kumar & Gill, 2011; Hossain, 2012; Pathak et al,, 2013) fatunisainsasinesaiuveswiuiugns 1 luns
neaesiifiuanndundsugndaud 90 Yu uazaududuresmnnespiufiavanlumindufuiuauissseniv
e 270 u wuth arududurenaeigiufiavaulumieiiuldunndietunsadfssnirsannassitlildsy
wagldFusinlnunadosiislugisiaisig 4 fa1eylutig 7.85-8.90% (w/w) (Figure 6) FaiiA1gendn 5%
(w/w) anansaldidutngdvlunisndneayulnsmuiinsuinermansnsunndlddmualy (MPRI, 2021) il
g1z Usunaaisiredadugnaiuauainateiiug uaznisquadne (Sandeep et al., 2017) lunis
nasodldufiuiugnis 1 Wuiusiliarsianiniiugs (Department of Agriculture, 2009) ilaugnlufudifiaanu
auysalivazausonaasgivinveseiunagldfunisqualidemuduugiivosnsuisinisineas (HRI,
2018) vilvinsisivlanazauituduinesaiunanseenliuandeiussinaemanassilailéisuaylfsusg
TnunaBeiialurisnansng 4 winuin msifias 0-0-60 (nuvaieunaslse) Usuna 3 nfusesu vdagn 120 fu
(T2) vilsUSanaansinesaiiudenageiigaiinfu 47.81+6.66 n$u (Figure 7)
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Figure 6 Curcuminoid concentration analyzed by Spectrophotometry from turmeric samples at 210, 240
and 270 days after planting. Different letters indicate significant differences between mean values

(p<0.05); ns indicates non-significant difference (p>0.05).
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Figure 7 Curcumin content per clump at 210, 240, and 270 days after planting. Different letters indicate
significant differences between mean values (p<0.05); ns indicates non-significant difference
(p>0.05).
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