Thai Science and Technology Journal Vol. 34 No. 3 May-June 2026

ISSN 3027-6365 (Online)

Thai Science and Technology Journal

215E15INIAIERsHazALulag
Journal Homepage : http://li01.tci-thaijo.org/index.php/tstj

NAYBIAULASEAUNRBNTRSRUTN HakBALAzAMATWINAARY

Effect of Drought Stress on Growth, Yield, and Seed Quality in Chia
(Salvia hispanica L.)

fi3an gosIued’, g wnaey’, Sud wiumed’, Wiuneys RUHuns’

'mn3vitvls pausinwmsmans un)Ineaeguasiverd guasivsrd 34190

‘mviivmans aimeuazni1seanuuy Aazinwasmansuazmalulad uninerdemalulagsivuenadai menvngsuni
qauns 32000

Patlada Suthamwong"’, Phetchada Putsadat’, Aunchalee Namthong', Paongpetch Phimchan®

Department of Agronomy, Faculty of Agriculture, Ubon Ratchathani University, Ubon Ratchathani 34190

Department of Plant Science, Textile, and Design, Faculty of Agriculture and Technology, Rajamangala University of

Technology Surin Campus, Surin 32000

Received 22 August 2024; Received in revised 27 January 2026; Accepted 10 February 2026

GRAPHICAL ABSTRACT

ABSTRACT

Soil Moisture Levels

100% FC.

70% FC.

Finding:

* The 40% FC treatment showed significantly lower plant height and canopy size.

* The highest leaf temperature.

* The 70% FC treatment also exhibited the highest leaf temperature, which corresponds to a

decrease in chlorophyll fluorescence compared to the control.
* Net Assimilation rate has increased.

* Seed quality and yield are not affected.

Conclusion: This suggests that the 40% FC was sufficient for optimal chia growth and yield under

soil moisture conditions.

Chia (Salvia hispanica L.), a
member of the Lamiaceae family, is native
to Mexico and Guatemala. Chia seeds
possess high nutritional value, containing
antioxidants and high levels of omega-3
and omega-6 fatty acids. Consequently,
they are widely utilized, particularly in
the cosmetic industry and as a major
alternative source of omega-3. This significant
economic potential encourages farmers
to cultivate chia as a source of income.
However, successful chia production
requires meticulous management of
various production factors, with water

management being paramount. Inadequate

soil moisture can lead to a significant reduction in yield. Therefore, this study aimed to investigate the impact of soil moisture levels on

chia growth and yield. The experiment was conducted using a randomized complete block design with three soil moisture levels: 100%,

70%, and 40% of field capacity (FC). The results indicated that the 40% FC treatment resulted in significantly lower plant height and

canopy size after 7 weeks of controlled soil moisture. Furthermore, the 70% FC treatment exhibited the highest leaf temperature, which

corresponded to a decrease in chlorophyll fluorescence compared to the control. Growth analysis revealed that the net assimilation

rate (NAR) during weeks 7 to 10 was highest under controlled soil moisture conditions; however, there was no significant effect on the

relative growth rate (RGR) or yield. Regarding seed quality, parameters such as germination percentage and germination index showed

no significant influence from soil moisture levels. These findings suggest that the 40% FC is sufficient for optimal chia growth and yield under

the tested soil moisture conditions.
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< o . . - Y v m o a4 C
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38 (Salvia hispanica L.) {uiteluied
Lamiaceae fanwauziiulfeInyu nzing Inszw
fuf wazuuedn faudiialudssmadndlnuay
fumnan winiFegeuilufonsalutuleiin-3
siogunw nanlvsiulaidusidedeu loormns Tusiu
i wasussmusin e duumaddnETiues
LLaxmiﬁmawaaaﬁz; nInANBn (Caffeic acid)
nsAlsan3in (Rosmarinic acid) Tu3&@U (Myricetin)
uazLAIediu (Quercetin) \ufy wonaniiudy
wiadediaunsoadaduihduiiidae (1]
Tnaanznsaluiulaw 3 Wungunsaladiug iy
ftunumddaludufunissniauvensad e
anszaunawelin uazlAadmesea Uosiuaiu
dovenefu Aoftulunry wasleadunziSe
Tsagfiduiuwinanedies luvafinsaluilewd 6
Afalunissiednunsdniau anusilaings Jeaiu
Aanssudnag flazviliAnaudengasiu wazaziss
[2] semmuamslaswinisluwands Jsgnuunld
Uselowdoghaunsviane Toun e1mnsiasy ennsii
Trinaurmalavunmsgs waziaiesdions daguuide
Judidesnisegrannlusan Tl aa. 2012 §
nstdnedlantanun 11,473 du wazlud
A.A. 2014 Simsthdnde 25,472 §u Feusunaiisl
mstFe eun ansgeiwini wesuil guu 9
feuszmalne [3]

Hadudrdniifinansenudonisaiaivle
wagnandnveade loun W [4] Aanuuaneneves
fluiign (5] BnsUgnuazanumiiuresiude
[6,7] sepeUanuasde [8,9,10,11,12,13] ¥3a3awise
ganavan [14] aamgiiuazuas [15] duavauty
Ay [16,17,18,19,20] laeiiva1a91uidesieenuin
dudutladedfyiifinaesenisiasyivln nandn
vty wavansddnluide Fenisviminsnuse
NITUIUNIMETTINET Wi nszrulineUauinly

41

idnsnsdaaTzvimeuaanawilviivayde
Aaplsilad wavnszuluNsasuLavasanasluie
Wasuuwdasly nisiUasundasveanssuiunisi
ﬂfcmmﬁz%qwam'amil.ﬁﬁfgLauimmﬁﬂ’wuwamaﬂ
ARDAIUUTUIULAL AN TNHANANVDINY [21]
Tnenslviinanasiisedu 75, 50 uag 25 Wesius
YDIAIN1ITENBVOIU (Cumulative pan
evaporation; CPE) fnaviliidelvinandnuan uay
drulewin-3 anasegnedmau Tnstawzidieli
7 25 Wodwudthuinavlsisnananudauaziniy
TowAn-3 anaswnnii 50 wWeddud [20] wenani
wEmsAnuAUsEans sl e ity (Water
use efficiency; WUE) ileielasuniilasuthanas
Wu 70 war 40 WasdudvesArfndnisanesyive
a9 (Evaporative demand; ET0) wu31dinasia
AnswaniUasufiglunssuiunsdunszinas
nstnuvesnlu waznisenetvesiiy wazd
NV HANEANIATINN NaKEAWER waviingy
Town-3 anasegnsdatau [19] Tuusewnelne wui
anunsaUgnilewaylvinandalalutiaiounanauts
WoununmusvsensaiutigavuvesUsemelney
Lﬁaqmnﬁmmmﬁuéy’uuaxaqmmﬁﬁw anunse
Ugnisuazndnudnideldiiissdozadasiidu
[22,23] adiuldirlurarsnaidenantuivsunn
artulufutos Sedumafitedalddnudnine
madaﬂ’nzmmfwiaﬂ’mﬁﬁiglﬁuim NANENUDILTE
etfuuselovdrenissnnisunlunisuanied
wanzaule

2.780 aunsaluazisn1sive

2.1 M3UgNUAZNIIRUAIANTS
wnzndndgluniavquuuna 200 wau lngly

fnueaduianme Weeny 14 Ju Fsdheugnastu

nszansvun 10 47 TasldAunan Gusu @ qe

wen¥1n - Tuiuyy  nunendndu : Juaen)
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Ugndnnu 1 dusenszans Tnednidonsduiiiuua
Indlfigaiu (Auas 5-6 Wwudwes Jluase 2 6)
nszaRdnEeslilisser seninmn 35 WuRwns
sEinediu 35 wudles ooty 14 YundsdeUgn
Tileiaflans 15-15-15 das1 10 Alanusials g
25 uay 45 Tunaagn lddeiaiigns 15-15-15 §n
15 Alandusiols Gunsvagevdsinanislidile
07y 14 undsgn muauuiinanitlutanugnvils
Tnedahminfiwuaznszans (Potted plant weighing
method) #"335v84 Pereira and Kozlowski [24]
Fadwinfiunddilasseauimealvaoenandu
nszans Fuduseduautiugeaniifagugnanunsn
é:mfﬂ”ﬂﬁ (Container capacity) Fobominuarasie
auanutulutanUgndnadmdann 24 dalus 1
KaghaEw Ui Al wadeld do
magaydeieenaniunionufesnislitwosi
Fehtn 1 n¥u Sewhduih 1 Tad80s Auanmn
nslddaus 1 duavindadend udrTedan
Funsliivesisluusassedu fo Auq
aduaus (FO) 40, 70 wag 100 Wasdud mu
aeu
2.2 Anwnssyiulanazassameiunslsznis
narpsUgnide s wlastineu drdnaulsin
ANZINEATANERS I INeaEaUaTI¥sTH Ingd iy
N3NAad TuYeTEnIAAaUE AN - WauWYIEY
MAURUNIIRaRUUdLaNysalluvden $1uiu 4
41 Tnefinsniinimaaesiimuauaruiulufu 3
seiufe seuil 1 Whilsesiu 100 Wedidusves
mwm;mm%umﬂammaaau (Field capacity; FO)
suuil 2 uay 3 Whilszeu 70 uay 40% FC Suiin
Joya 3 seprn1swsyulaveade laun N1y
Wulalussernsas1eaduwazly; 4 dUavinasene
Ugn mssaydulalussezdunen; 7 dUamivasdne
Ugn uaznssuyiulslussegesnaen; 8 dUav
nasdevgn laglunnszeznissgavladuiin

42

Toyausznauluiigaugeiu anunimsany
WuRgudnanediu nsau gaumgiilu dadn
Usgdnsnmuesnsiduas 2 voslulde (Maximum
quantum efficiency of PSII photochemistry,
Fv/Fm, paslsilagvigeaisawus) ju Handy-PEA
(Hansatech Instruments, UK) ‘ﬁumuwméaﬁﬂ
Ny (Area meter) 3U LI-3100C (Li-COR, inc.
Lincoln, Nebraska, USA) A1u7a4ianan il
(Leaf Area Index, LAl) §nsnn1savassminuiase
M‘quaﬁuﬁ% (Net assimilation rate, NAR) ﬁ"uﬁiu
Wz (Specific leaf area, SLA) Fadnuituily
ﬁamauﬁﬁwﬁwm (Leaf area ratio, LAR) lag
gnsINsIaTeAUIRdUNUS (Relative growth rate,
RGR) 37ngns [25]

LAl = L
e
NAR = InL2 — InL1 y W2 — W1
T OT2-T1 L2 —L1
LAR = 2V
T w
SLA =
RGR = InW2 — InW1
T OT2-T1
Tundl: L fAe fudlu (Ms19euiiunsg)

G #o wuniufiruiiviuey
(MINUFUALUAT)

Lw A9 twtinustsesly (n$)

W e dwinudamienu (nf)

T fe uwiundedeugn

L1 uag 12 e Huiluvosiudinan T1
Uz T2 auansu

W1 wag W2 Ao thvtinussvesiiadingn
T1 uaz T2 Aua1RAU
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2.3 AnwmandnuazAunnanve Y

%’aaﬂaﬁ'ﬁwmﬁﬂmﬂiznauﬁwﬁé’mﬁﬂLLﬁﬁ
59 nanAnwdn dadnnsiiuien (Harvest index:
H1) 91nges [25] Aevhudnuiasdasiosiu (n$u)/
thviinuesn (n31) uazasivdeuAmnNARTLS
Fiedfusanusen dviinisien mu3Enisves
ISTA (2014) [26] WazAIANENLRAY [27]

2.4 M3Ansevidoya
Aaszinuwlsusnlunmeaesuugs
auyizﬂuuﬁaﬂ (Randomized completely block
design; RCBD) 31U 4 31 WleUSsuie ALY
Tufuiifarenswiydvlnveiowasilioudiiou
ANULANGIYBIALAAE VR INAN1SVARDIlAETE
Least significant difference (LSD) wazilAsizi
andunuslaeds Pearson’s correlation ¥899N

q

dnuauzielusunsudsagy (Statistix 8)

3.4AN15IYWALI5A]

3.1 mswsyiulalusseznisadresaduuazly
(Vegetative stage)
nnsiansasyivinveaded 4 dUani
waz 6 AU Fudurrnmssyivlaneddulas
Adlu (Vegetative stage) 1uéfmmmqqéfuwuduﬁa
BelFsutinmhiiunidlddmadeaugeoude
Tnefuulthiideldsutsmanifisssu 40% FC 1o
AN 39.94 WwuRituas Sunsauwuilends
Ut fiuandslidamaronsmuvoniod
91y 4 dUni wsildleengueads 6 dUavindsdng
Ugndenalvinsenuveniounnd1amieada loe
USinaihiisedu 100% FC dwalinssvudegegn
7l 362.73 m3awuRlues sesasAvTIIunslA

o a

YIN5EAU 70% FC (298.73 ANSIUGURLUAS) Ay

3

261U 40% FC (283.00 71519UAILNT) Augumail
TunwuidiodelasuuSunaNuanfA19d9nane

43

gamailuduegnaditevneadn [eey 4 dUnmiviaa
freugnildsuuTinmunslimig sedu 100% FC
dsnalvigaumniluifegeandl 20.19°C 593317
USinaunislinfisedtu 409% FC (19.45°0) wagszdy
70% FC (19.04°C) ustifloengueside 6 dUnminds
frovgndanasogunniiluide Befldsuuium
nslvini seefu 400 FC denalsiprmgiluiegsan
7l 29.49°C spsp9NTUTINUNTIRITiszdu 70%
FC (28.76°C) wagseau FC (27.51°C) (Table 1)
Frunugevosmudodeldsuuiinaniiiuan
inslaldanarannugavesiudefiony 4 dUan
uAdlooeide 6 dUnindsdineugndsaaliinanmgs
vosuisuanasiunisadinlasnisliinahi
s 100% FC dwwalvirugewemiuiogegad
31.72 wuRiuns sesaaniivsinunislihiissd
70% FC (29.46 wumluns) kagseeu 40% FC (28.36
wuAlwng) fuanuniddunuiniedelisy
Usinaihilunnsdlsldssasiarunirswesdduie
flony 4 waz 6 dUavindadheugnineduudliiud
USmnumslvithissdu 70% FC TWaruniises
afudegs Aulseansamvesnslduas wieen
Fv/Fm (paolsladvigesisaisud) Fauenisni
a1an30lun153U Photon vessyuuuas 2 Tuftuiiie
lUldlunsnszduliminnisvudsdidnnsousen
91 Reaction center ¥9433UULAN 2 Litadsa LU
f3udinaseu (QB) (28] nuinileidsldFuuima
ihiumnsslsidsmaronaelsfiadigooisamudives
Ruflony 4 uay 6 AUnindsireugnlnediriade
0Ejil 0.62-0.73 (Table 2) Wofimnsannisiadayiule
vosdeluszeraieaiuuaglulnenmsinaiugaiu
ANUNIEAY Uazaaelsiiadngee-ialwudlill
Snsnadenavennioaiuandsfu usiile
PITUVWIANTIN AN wazramgilundy

dnSwasramnuAsynt1vewiy Walasuusuiu

v

A

2y =)

' '
= o

Mansas dwaludigumniiluvesdegeia 29°C
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H1 Hammett et al [29] Me9uinsfumeduiidi
AEnIsaluNIIUNUREANUURILEleR wiile
Igsuihlulsinaiidesdmaliumeainnisunn
18 Tnestumadildsumanahasdigumgiivedudi
1nTU [29,30] usRdstiivunsrindioldsuanutou
srsususensdalinluiiessuienudeu [31]
ﬂ'auﬁ%ﬂwﬁdmﬂlé’ﬁuﬁmm’lm’hri"lé’wzmmf']
ﬁgmfﬁﬁuaguiﬁu%y’umaumsmauauaasuaqﬁﬁjqLflul,%"aq
Wz [32] egslsAmunznisuativeadell
danarauseansnnnistiuas Jsianudululai

L ARNITIUNIUNTEUIUANTEWATIZILLES

3.2 mMInsyiulalussezdunan (Vegetative
stage and flowering bud stage)
mimmi’ﬂmsLﬁig@uim‘[mzaxﬁﬁﬂms
mmi’mﬁaSuﬂsmgsjmaﬂiﬁﬁuﬂizmm 50%
yosufieandunonimun ddlunsvaassiidony
Uszana 7 dUanviviasgneugn ann1sinnisiatey
diulavesdedi 7 dUani Fadureniswiaduisly
ﬁzﬁlemaﬂ (Vegetative stage and flowering bud
stage) Tusnuaugadunuiniodeldsuusinani
Aumnsnsdsrasionugeveadelnedelduiinm
hilsedu 100% FC THannugedugeanil 29.89
WwuRiung sesasnUTinaniifisiu 70% FC (28.22
BURAWAT) waz 40% FC (26.64 WURAWAT) AUNTS
wunuindledeldulsinashiluandstudssase
ysamuvonde TnsUsainashilsesu 100% FC dara
Tunanssfuidogeand 282.11 maeudiuns
ssaanfiUiunslifissdu 70% FC (235.50
PTIUTURLUAT) UagTEAU 40% FC (203.99 A519
wudluns) sugamgiilunuiniledelssuliinm
ihiluansdlidmaroguugiludelasigamgily
WABTl 28-29°C (Table 1) FuANagwasrimuiy
dodglduinanhiunndisdamaronugives
wudelpsnslsiuzinahilsesu 1009% FC dawals
ANENURIITYEIEnTl 28.26 IWURIINT T8RN

44

fiusanainnslshinfisssiu 70% FC (26.41 wufins)
WAEIEAU 40% FC (25.12 URUnS) AMUAINAING
Sunuindlodlesutsinanfunnsndaidaasie
ANNNT1DIAIAULIIELABAINNN IS Ia1AULRY
WALl 9-10 WwuRlAT sunaslsTladvigeaisa
wusmuhdlodelasusinanhiuandneiulddena
sonaslsiladvigeaisasudveadediony 7 dUami
wé’aﬁwﬂqﬂimaﬁm,a?{aaeﬁ 0.67-0.74 \Jlafansan
ﬁ]’mﬁwzﬁ%adﬁm%qummﬁlﬁﬁﬁgLaulmmaé”]éfu
wagAsluifloiriegszozoannen wiuldinan
gedu My AnwgeuENvinnsaiyAvla

o

' v
a =

wiUseanSA1nveananlsiaadeilnulluauiuyu

P

(Table 2) 91nN15ANYIVBY Wason et al. [33] 1l

fnan1zvntinansenuiensE Ui LA
wanseanuansrafuneldnisvinulusesudisn
nudAraelsiladieeisawgudliunnsnaduiu
nauenuanlimathuandiiifuinalnaduitang
YaensrUIUNTHUATIEikaslignnsenulaenis

- o Ao
YIAUNIUTEAUNEN

3.3 nMssgyiulalussezaanaan (Reproductive
phase)
ﬂﬁmmi’mmm%agtﬁﬂmimz&Jzﬁﬁwmi
pnindledunonuliiiuyszina 50% veady
floonnenitaun SslumavaaesiifiengUszan 8
duamivaadheugn annisianiseiyiulnvedy
7i 8 dUawi Fadutnsadydvlalussevesnnen
(Reproductive phase) Tushupugsdumuingle
Aeldsusinahilunnssdsnarenugawesde
Tnedelasuusunmuiissdu 1000% FC Tmnug
Fugeanl 29.18 wuRlAS sosasnUinaniisyd
70% FC (27.37 wuluns) wag 40% FC (26.32
wuRiuns) FunssiamuiuileFeldsuuiinani
uansslaldanarensenveadeiiony 8 dUnvinds
thevgnlasuuliinsliusinanifisssiu 409% FC
danalimsavjadegeil 311.11 asseufiuns
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Fugamgilunuiidledeldsusinarhiluansig
dsnaegavniludelnefonmgiluvesdedels
Fuvimnauiil 40% FC Sgamgilugeand 32.05°C
Se9aWNTUTisEEU 70% FC (31.49°C) ua
FC (27.98°C) (Table 1) shupnnsgeveaunuingle
Aoldsutsmnanidunnsadssaronnugemesy
Felnonsliusinaniisesu 100% FC danals
mmqwawﬂmﬁsqaqmﬁ 31.72 WURWAT 098910
fiusinannstshinfisssiu 70% FC (29.46 wufuns)
WALIEAU 40% FC (28.36 WURLUAT) ATUAIINATIS
Sdunuidlodelssulsinan fusnsndhideasie
ANNATNUDIEIAUIEIAYAINNAI N UDIE1AULIY
Laﬁaagjﬁ 9-10 wuRwAs Aumaelsiiadngosisa
wusnuidlodeldsulsunahiuandnsdnase
naelsTladvigoaisauiuesdeiiony 8 dUaninds
freUgnlasnisliisinadisedu 70% FC uay

o

AU 40% FC Useidlupaelsiladngoaisausle

gegai 0.63 uay 0.62 MUEIRY waziReflasy

q

Usananirfisedu 100% FC Ieanelsiiadvigeaisa
wudshanfo 0.53 (Table 2) Wofiansanszesiing
Waiulndnsmevaueslddaauiiomediuning
gy gaunilu mnugaiuuazarelsiladngestsa
1Us Herman et al. [16] iwmumm%ﬂuauﬁum
ffudinanan1sRsyAulnveauly Tnsusziiu
SrnuluBuanasia 30-809% dosineuduluiu

Teglusyausn nsfiivuansuiliiudunszn

¥ '
a

Wienauausanan1sanAI uIuiandsluann

ity
nsaetiuaznistudiniswsaiulniiierdes
FedanaluFinsildeunlasruinvevaduas
nswlaaddamalinandsluanas uasauansany
anaunu

3.4 3p5INT5RIYLAULN

'
a

PMNATINEATINISISYLAUTRYRUT N

v '

dUmnst 7 dUmvikar 8 dUmnu TuauNud
Tuwazavdiuntunuiniedglasuusuniauig

45

uwansnslddawadefiuiilunas sediuiluvenied
918 4 7 uaz 8 dUnmivdsdhedan (Table 3) lag
Feiusinasiuilueded 808-916 cm? (4 §Uam),
1,209-1,518 cm? (7 &Un%) uay 1,180-1,516 cm?
(8 dUnn%) druswiiiuiiluieded 0.66-0.75
(@ dUn9), 0.99-1.27 (7 dUa %) uay 0.96-1.27
(8 §Ua¥) auddu Fruuilusmnzuansds
ANUNUIUNIBslunilA e uansIlun LA
fuinneaslsfiadgs wuidedeldsuuimanh
Funnsnslsldmaseuilusnylneanadsiui
Tudumzweadedieny 4 uag 7 dnsivdedneuan
TnoAnadsvosiuilusinzroaioeyd 385-417
cm”g! (4 dUnni) way 208-232 cm’.g ™ (7 dUni)
dlodeny 8 AUnvindsineUgnnuinyiainahil
unnsnsdsnanofiuRlus g TneUsinasihiisssu
70% FC Wiuiludunizvoniogagail 220.91
cm’gt 509a9US MG 40% FC (211.74
cm’g?h) wavUSnaini FC (150.27 cm’g!) (Table
3) frudnduiuiludemauisiommn uanss
n13nszanedvesluluduiivnuiniledelasu
USunanhiiumnsrslidsnasenisnsgaesives
Iuiwav’hLQ?%EJmiﬂs:maéﬁﬂuaﬂwaaﬁaﬁmq
4 uay 7 AUnmivdaineugnegil 268-293 cmig’
(@ dUn%) way 72-82 cmig! (7 dUansh) iile
Foo1y 8 dUuavindeinetgnnuinyTunanii
uansnsdsasonsnszaneiveslulaeUsinasig
8 70% FC Winansnsznesvaduvesiuaen
7 66.028 cm?.g’ soeaaU3nasing 40% FC
(65.483 cm’.g™) wazU3uasihdl 100% FC (26.672
cm’g?)

Snsnsazauivtinuistefuily (NAR)
wuh e deldsulsinanhuanssliidsase NAR
voadeiivaeeny 4-7 dani (Table 5) IngAnads
299 NAR aaﬂiﬁ 36-62 mg/cm?/ day HuinluuuTua
Tiisedu FC lnadnsnsazauimiinusiasofiui
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Tugafl 62. 71 mg/cm?/ day wiilileiFetis0ei 7-8
FUarvnuinnastiusunainfiuendsfudana
#0 NAR wand1aneadd Inonisldusunaidg
586U 100% FC dwmasia NAR gaanil 158 .43 mg/
cm?/ day sesasundedilduusunaitsysu
40% FC (91.92 mg/cm?/day) LazUSInashissy
70% FC (47.61 mg/cm?/day) 13672907871 8-10
FUarnuinnastiusunainfiuendnefudana
#0 NAR wand1ameadd Inonisldusunaidg
586U 40% FC dariallsd NAR gegnl 477.18 mg/cm?/
day setRReRlETuUSINanTisEsu 1009% FC
(166.83 me/cm¥/day) uazUSunanidisysu 70%
FC (122.12 mg/cm?/day)
gns1nsasgLAvladuins (RGR) wuin
dedelasuusunaniiunnsnslyidenade RGR
yoaiFenntateny Tnsradsves RGR Aoy 4-7
é’ﬂmﬁagﬂjﬁ 3 g/g/ day L%ﬁszmmq 7-8 dUauslA
1288 RGR 1 24-30 o/g/ day LLasL%sJﬁszmmq
8-10 &Uni Aade RGR 11 2 ¢/¢/ day AudIsy
(Table 5) MnnseassiinuinisliUsnahd
sysfusdssalituily Muilusume sasnsavay
dninuisvesfiuiilunasnisnsyaredveslud
waltuiigsduenafionnanaruduluduly
seduivililupuidaih o med msunisasey
wWuls wagdsmsionniadinsunismelavessinide
dlefiuazennafifiomedmsusin Sedanale
nssyivlnvesdefiniinistiilusedusug
#DAARDINUTIBUVBY Kantana and Budsaba [34]
Igmaaeuthuniiseiuauduludu 100% 70%
waz 50% wuinilethundilésuainudy 50%
dawaseiuilutardnsinisazausminudaves
fuiluthunldgean uag Khalil et al. [35] 918974
41 Ocimum basilicum A& K Rszay 30, 50
war 70% veusunanhmiuussleeyd finns
WSeivlniiuandneiu Tnen1sliing 50% ves
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Usinanhidudselend vl Ocimum basiticum
finugs $1uauis Sruaulu Auflumuiead
AENALNUSYDITNTINTRSEYLAUTANUTN
Turseny 4-7 &k Aandusiussswinedaiitug
Tufu msnsvanesluluie sasnsifisthinuge
waysnsinisazauuudnuiesonuiluladl
avdusiu ssinuRlus et duUssavisan
FuiusiBeuanuansefumseRafudnuassuinui
Tu (0.57) wagdnsin1snszaremveslulununs
(0.94) dyur301g 7-8 FUAM NuanALRUSTIUIN
aEiwaﬁﬁaﬁflﬁzg?quqaaaiwdwé’ﬂwm‘ﬁuﬁivﬁu
fudlusnng (0.84) Sasinsnszaneiavesiuly

¥ A

Fuila (0.89) wazdnsINsiintminuie (0.59)
uildwuanduiugsnsnisazauiminuisdeiud
Tufudnwazdenan (Table 5) vnisiivassiituily
SumnediaduuseansanduiusiFauanunnseiu
maadRfudn sy 0.86) duluriseny
8-10 dUninundnuadvtiiuiludavduiusiu
fuilusumneuarsasnmsnsyanesvediuluguily
oehaludfymeadi widnuarsasnsavaui
wifnusaefuilulanduiusidsauiuyndnume
(Table 4) Parinya et al. [36] nagUdRIIYEse
nssRulanazaan ImudniugaItanydd
avduSTN e s Iee s Ul adusTLS
Tudsanfumsnszanesavedlu Tnesvdituiludiu
unFuildiinisnseaesivedluinniy wazdea
lugsdnsnissgivlnduivsvesdunale waly
msneaesszsunsihveadenudriiuludiy
wnduiliiinsnszanedvesluninduuslas
avduiusUSITMsRsyRUlnduSTe v
faudululgdinisunaquuedlulufiuiiiong
nsvanesludufivanniy uenand Herman et al.
[16] enuanduiusvauduniaudnalvesadiu
Snsnugeuesdiu Suaululudauidiethluiu

anaa 20-40% vesity Famiulainnssuiunsasy
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Table 5 Relative growth rate (RGR) and net assimilation rate (NAR) of chai by different field capacities

Field RGR NAR
capacity of (g/¢/ day) (mg/cm?/day)
irrigation 4-7- 7-8 8-10 4-7 7-8 8-10
100% FC 3.16 24.66 2.24 62.71 158.43a 166.83b
70% FC 3.04 26.37 2.30 39.73 47.61b 122.12b
40% FC 3.02 30.19 2.76 36.48 91.92b 477.18a
F-test ns ns ns ns * *
CV. (%) 18.69 32.49 27.5 2.32 2.21 1.74

ns,: non-significant, *: Significant at the 0.05 probability levels, FC: Field capacity

Table 6 Effect of different field capacities on 1000 seed weight, seed weed, harvest index,

germination percentage, germination index (Gl), and Mean germination time (MGT)

Field 1000 seed Seed yield Harvest  Germination Germination Mean
capacity weight index percentage Index germination
of (@ time (MGT)
irrigation g g.plant? % days
100% FC 0.50 297 0.53" 96 7.87 3.07
70% FC 0.65 3.47 0.61% 96 7.64 3.14
40% FC 1.22 4.87 0.85° 97 7.71 3.15
F-test ns ns * ns ns ns
CV. (%) 1.86 1.64 1.77 3.80 4.66 5.94

ns: non-significant, *: Significant at the 0.05 probability levels, FC: Field capacity
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5a15Imermansiasimalulad

WULR YRR NEITRINUNISVENEEIRUY NISERG
waznsisusuly duiianuhdeusunaurlufui
ANAIVDINY

3.5 NaNANKAZANNTNINAATY
MsTanandnvesudniisusenaunie
dhwein 1,000 wWin nandawde/du uazdaiing
dFuReamuidionisliluusinafunnseiulsl
danaratniin 1,000 WanLATNANEALLER/FY
90038 TnenuaadsimdnuEn 1,000 wand
0.50-1.22 n%a msliifisesu 40% FC uwnldy
Iﬁﬁmﬂmué‘mqaﬁa 1.22 n$U LazNaKAnIEARD
fufl 4.87 ndu widleUszfiuAdaiinisiiuiien
wuimslisesu 409% FC esuinsiiuien
aeanil 0.85 sesasmnislinflsedu 70% FC
(H.1.=0.61) uarmslvfthiiszeiu 1009% FC (H.1.=0.53)
MmNy (Table 6) Felaldanndasarnssauy
Muriithi et al. [37] wandlfuinnislmiludu
wnWganas 20-40% n1sasgiAvlaanas Lag
dwmaiBsausionananudnvesduide Taonisli
Wuiidesvezeennendwmalinisasuyivlauas
Namﬁmﬁwﬁu Tansinee et al. [38] $19971UN1T
Famsthdegunmsdeunuinslsiiianudy
WisFuds 120% daalviminuatiuunlthndiuiu
Feoradumsensishifiutuilifivaetuas
nsdunszieuasgety Juilvdunaiians
Waunegratioazazanun3ludedelfu
USinasnnustminuassunanamaeundusinia
NATINATFIY ysnntmndansindesnsins
Aszmeveni (CPE) dlonslihanasiiszsu 75%
CPE dwalinisaigivlavzintazdinaluds
Usunashsulowi-3 Tuwdaideanas [20] 910
nsAnwitedanaldimannszernisugniudag
Ugniingamainelulsadeugauiuningumgiiv
wmunzausenisUgniiy Tnsgungfifiiunzay
sonsUgnideilognanmuvadutiaiiousannu
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faflounun1ius [22] wSensaiugiegguu?
Y9Usenalng 1Hesa1ndainue1iTudy way
gauniian uinsAnwasitinaasunislulsauseu
N5UAUNITIANSUNTNUNLAUTIAINALHANAS
wanleiivuildufiguiiedinissidanisliun
wasantdulszifiuguainudaiedsznausig
Waswuinisien fvn1599n warALIaINIsIen
Wiy WUk lulSInunLensnaiulldanane
Woswunn1sIan AYlN1599n LATANLIAINITIBN
Wwasvaudndy TneAedsvasuasdusinisan
vouNdmIEegf 96-97% dvilnisienadeeyil 7
a & a 1Al 1Y

warlaIN1sIeNeReveuNdndeegi 3 Tu (Table
6) wannusiyndnAudsndussosiuani
Umitinuisgean diediufensidmaluginusen

< ° [ = & v
WATANUUTILTIAEAN [39] welunSANEITLanly
& 1 9 o & A Al v 3 o 1)
WiwIndmtn 1000 wasdAgadenislidiniseau
40% FC warilnantunisieniadetas o1aidumnsiy
TMudaiinisazaualseImsniaaINnNIsENAIIER
WAIDENAUAUTN

4. unasy
diulgdrszdunistidfuansnefudana
Tinswiyiule nandnuaznun ndads wui
deinanuaienduiriinnudululdinssmy
Aon1ssgAulangasu Tu wagnen winu
Uszansnmnslduasvesdulidmansznunanis
WwIgLAvlan1EaIRULAYSZEE NSRS YLAULANI
duiud Felanandululdlidsmaronisnseanes
vas0wnsneludy Jailvnandniluuilidigand
n53u3Taue uenanidildiinadoninuienves
wdaiug Fadansiannusenganin 90% egnslsh
aunsAnwriiduiisinissenudesduses
aranedeminsonguiinlewd-3 Tnenuaudives
fiwnguifaunsaimuenaduslfuazanided
Faldseauiiuanseongniniadinineesie
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senulunsinwisisluaisystiuinuansesngnsnia
Finwieimutuduivyagsiely

5. AinAnssuUsENA

nsfnuIdeidnsagaldfed angide
yovounnuvam Ul saiuaudmiunsiuiu
NTITLANYUANYUNTITEINAULINEATANEANT
UININY1F8eUaT19 T Usednteulseann 2566
(quaele) veveunmumMAiniivls AuzinunsAEns
uvingrduguanesnil Mdosursauazean
dmiunsaniiuanuide
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