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The relation of appropriate water content on growth of morning glory microgreens
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Abstract

Morning glory is a popular cultivation for economic crop and the most consumed fresh vegetable in Thailand.

It is well-known as one of the fastest-growing vegetables. Currently, consumer trends are shifting towards health and

nutrition. Microgreens are one way to support healthy individuals due to their higher phytochemical content compared

to their mature plants. Furthermore, microgreens are easy to grow in small scales and indoors. However, the differences

of water content for morning glory (MG) microgreens are not well known. This study was performed to investigate the
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effect of water content on yield and quality of the MG microgreens. The MG microgreens (100 seeds/pot) were cultivated
in 10x14x6 cm per plant pot made of plastic. Microgreens were grown in the dark for 2 days and then cultivated under
light at room temperature for 8 days. This experimental was designed in a completely randomized design (CRD) with
3 treatments of administered water content and 3 replicates, consisting of 15, 25 and 35 ml/plant pot, administered twice
daily for 10 days. The results showed that water content was strongly related to germination, seedling fresh weight,
seedling height and leaf length of microgreens (R2>O.9O). The optimum water content was 25 ml/plant pot and it was
harvested at 7 days. Under this condition, the highest germination percentage and seedling weight of microgreens
were 75.33% and 477.72 mg/plant, respectively. The seedling height and leaf length of microgreens were 8.00 and
2.20 centimeters, respectively. These results demonstrate that water content has a considerable effect on yield and
quality of the microgreens. The water content is important for commercial farmers to predict growth and harvest days
and to reduce the cost of commercial microgreen production.

Keywords: morning glory microgreen, water content, cultivation, growth

Y a

Tutlaqiiufislnailaoufianiulseniu

al

unin

2

B BENTAUIANNINTY uasliaunizilgn

2

o v a . o Ay
fnTj4au (morning glory) LudniNas3au

e

v
=<

o @ o da . » L .
Andhunnimgnanioadgn uasfulsnuiunn fuseufunniululssmalne Sasminmannzlgn

Tunanadszina iesdnefinnsiasoyfivinlas
uwazaaniza Hezaznanlunslgnlinanen awnsn
Shannnzdgnldnaeariduazfiviiesldetng
390139 ‘Emm‘fﬂﬂqLﬂuﬁn‘ﬁ'mmmﬂimfﬂummi

TAnanuans wu fadnijelnues Fudseniuan

v
o v o

+ QT b = = = 1

wazriaemen usiu uananidnijaudaiin A
y y oo o .

981194 atlsznavllfaeinnfiuuazuisns
pina ] Nendustednene 1w Iendue Inndud 1
a a o a a a = (%
Arniud 2 AnAuT sanuaadan 1nWaaneia
HIWAN TWaEu 1WFn-ualaNu uasiarsdanIdu

2 o a = ] 1 |
Wusiv uazdalassnanianannunglidousing -
adiuazluesins doedilaany witlaanzmaes
whiviesyn ufidreaduyniden wideanianlua
widapanunasines wiuan winndy whlse

1911 Us9N181NNPRAN TrsanaNsulalin

uazdqeRItya1ung Liluiu (Thaifoods, 2019)

% 1 o v A i/dy dl = 3 v
Audeusnijsau Wunslinunneadnteslunis

wzilgn uarlddanainenitieslunisnag wu
-
i

P = = < v A A
ATNITNNHFTTUNELNENLANUDEL wraataazldnng

v

Tumawng iusiu i Widssudavunlunsmnzdlgn

LY
A

d’j =3 £ = dAdI o v &
NNTY Dendazifunnainfanfsnmizlgn
Fugeuintjauliiinaizaamingld (Department
of Agricultural Extension, Ministry of Agriculture and
Cooperatives, 2016) Ingluilaqiiunszuaisasg unim
PR A o Ay P
NANNTRIENIENVTRAUT AUl AR AR TN I

filsylamisasnanie uazdoatingagunaw vinli

= 1

H3189upAIN 19 TN TUINN 989N 98 NYTE
Fusanlunsuanstiie Inaenizetnstlufiueat

o Y A Ly U S 2 4 1
dnfjanudnfidszleminnndwdndesivlve Usranon

' 2 '

5-10 Wi FIWUIINTABEUTLENIIA18 11T

v
a o

TuFunnige 8M99R1iu wie16 WATAITAIU

a ey A Ao P
’ﬂiéﬁ;ljﬂ@@?t@;ﬁﬂqqmﬂﬂutﬂ LAZNITNNRE AN

Q



158

0.4M94. 12(2) : 156-168 (2567)

ludauluuazansuiianuanuisalun1snanans
BONVENWTINNAUANFNNTY (Lueangprasert,
& Saelim, 2022)
Huslnaludaqiudnusuuinaulagua
py a o Y] o &
FasgunnuariianiulssmusiuseuiuNInay
2 A a ¥ P -
AENANINaRsusauranuaneTiaial sy Taal
% 1 ] % U o Y dld
nisAnatinaunsuane Tneanizsiugaudnijang
Uselaminnnung uaziilasdnefiasanileanelads
NdwuaraninasyiAuInIesfudauiaaanisnl
sraznAumManzlgn uazmaiunaamsIzas

z:lgln/ o v A ¥ o 4
uﬂﬂmﬂummmmmmﬂgaﬂmmmmmmunu

lunisudmianisansiuyulianadluauianls

'
o

TasuilsiladandnAnylunisaruaunIsas Ao
B TadfuesfilsenaundAyaesive
wazdogluimadanalsruins 85-90 1o fidus
ATUUNAIHUNUIN A1ATYTUNITLAUNITNS
aa A e I
d799ne6i9 7 Mneadesdenisasyiiuinge
= :/I ara = 1 o O
Wranszuaunnmsianduaziadl u iludanin
d oaua mem
azaneazinliifindjasenailunszuaunns
Auanzifoauas daslunisaniaessseinis il
d’l ] ' A 1 o ' ° v
WAeedausg ] 289D daeinuananNEeialif
fnwngunesaesig uasidautoainesy iy
a 4 gy o o

gounniaesing et luseaunnunzan iusiuy
(Kaveeta, Nanakom, Suwanwong, & Tantiviwat, 2006;
Al- Hmadawi, Al-Taie, AL- Malikshah, & lbrahim, 2019)
AIHFILITUNIIANHINITATLANANIIENTINNY
luTasnsudinanad dnils uazniunzdu Ineld
ANTUANANSaE lutas 65-90 wlafifus uay
AnIUluAusE AUt unatewLd i uilada v

Wuauan3uimuinndniswizwuusialal

v v
WluAIUAINEIY ANNGY wazinuiinye s Hu
(Somwong, & Chongcheawchamnan, 2019) Las

nasliinlunisdgnlutasnsuindalsunn 25

pad)}

ARAAIARTEIIUIA 10x14x6 LTURNRAT Tudan

v

AUNANNUIN U efidumAnis9an Bandnmu

o

AIINGY WATANINNAN9TRFUEINIINT1ETaR
au’] (Lueangprasert, & Saelim, 2022)
\ & = = &

atglsfinunsdnmn luisesaesBunnm
= . a_  a PR o v =
Mnunzansenisasymuinvessiuaauinean
o 1 o o :/1 =2 u’/’ d’li =2
falidnnin AsiunisAneneistasanladnm

ANHANNLE U9 BN NN T NN AN ANA NS

£ o
a

a k4 g o v a A aa o o
Lfa'jﬁymeﬁmmmuﬂﬂumﬂqwuluwuwwmn 4l

'
a

WiatinlddssiiumniBunainnwanzanlunig

o aovy e 4 4

nan i lfszaziaa NI AULAEINIUNIZ AN
o v a cYv £

uazarnnnindeyalidiaseisiunuliianas

Wedsylamilunisaamdanndind e uanseld

38N1sANY
a @ 1 L4
nsiAsENNARNTAYRt LAz gLnsallgn
VINNNIAAANINAAANTNAWALENIINN9H Y
AU 3,000 AR uidn1Imaaeseaniiu 3
NG 7 a2 1,000 AR ANIAINELBIA 111019

a

wtrifuaan 8 dalus wazwENIanlgnAuNaN

(AU:ALNTNTIUNALLNT ERTIFuyiniY 1:1:1)

Tnenszaumznilgnuisaandy 10 49 2u7n

10x14x6 Liumlunsrades d1uiulddanign

13e310d 2 iR 3 184789

FENITNARDY
dnadndnijeduiieeninguaz 1,000

Wan ulveanidu 10 ngue) az 100 WaA 11i1A1s



RMUTSB Acad. J. 12(2) : 156-168 (2024)

159

Ugnaslumeniisienlilusanuqn Teufunas
NALLN 7 TuudasdeuaslinBunasifiuansaii
TennglaLn1ImMAaeLULgNaNYy sl (CRD) fine
3 ﬁmwmmwmﬂ?mmiﬁmfﬁLmzﬁﬂ 3 4 1A
15, 25 WA 35 Naaanssadas ludaudiuazifin
duaan 10 4u nevianisaguinanaunaduiean
2 §u AT AR LEFULAIsTNTNR Bevinnng
naaadludennaun Ay guugilulsGeu
31.15+1.60 4ANLTALTEE AINTL 76.00£4.30

e o

wWaddus MindARan1aNIBn WA 7 Yndu

a ¥ '

TasinnsquiiAsnzifiueaunignanuau 30 fiu

a

1AuA Nenvesfiueen (eafidus), iminanaea

v
a a o

GG (q'fmﬂywﬁnﬁqﬁummm) (Haanfusam),
AIINGY (TRATFUAIUDY hypocotyl) 2B9FLERY
(VIURALNAT) WATANNENT MUTRIFUEDU (LTUFLNAT)
NSIATIZNHANWEDA
NNTILATIZUNAN AT A LAeTIATIZ T AN
wis1l99u (analysis of variance, ANOVA) #asl
TUsunsu SPSS statistics 23 LﬁHULﬁﬂuﬁﬂLﬂgﬂ
(least significant difference; LSD) ‘i"’m‘]_lmwlﬂmmu
95 1 a5Lius (p<0.05) WaAAssduLlsyavia
ANANNUS (correlation coefficient; R%) 3211914019
\ATEUAUANN 7] TRfUERUENT el s oy

AN ] senaennsdgnvndu iuean 10 4

NANISANEN
L% 1 ¢ @ o
ns9an1a9nuaau (1asidun)

AINNANITNAAINLAINITNANTDIAUBD

dl Y o =Y 0” dl 1 o a e @& s
Weldfusunaunnuansrafuiidesidus

1 ¥
WNgauszndnanislgnidunsn 10 9u taenng

¥ aa K A , o
NANAAIRAURDAUNN ']ZS. V]leuﬁ]']ﬂ 7 3ULIN

Lo

I a

e lEF N iU 35 TAAGRAT 199NN

A9 25 WAy 15 HARAMNT ATNANA

=3 & o

77.33,75.33 way 71.83 vilasihus

o o

warNA LN FAN U9 NTH AN ATUNISAD A

(7

sendnagan IEFuLTn U0 25 uay 35 Hadans

£2
a

wsitladuganistlgniduiaan 10 54 wunasean

HAgagalugan 1A 5uLFunnumi 35 uaz 25 Nadans
=2 = ' ' ] o 1 A o o o aa
A lluanseiuetelded1Aynieaif

af miﬂ@n‘wimuﬂ?ﬁm e

a

WARAANANNWNAT A

aa

15 Janang (Figure 1a)

HNUNAAURIAUDAU (NAFNTNADAY)
AINNIINARBINLINBINUNAATDIFH U DL

4wy A T

WalAFuBuasinAuanseiuilAiinduluse ey

nistgniduiean 10 4u Tneiminanaesfiugon

= g

HANANgI9Ei9mAE iU 7 uasiAININNga

W lA5UUB NN uNwINAY 35 NARAMT FRIAINAN

'
o o =

A9 25 WAz 15 NAAAMNT ANANFY TINANATY

o

49848, 477.72 Uay 435.60 Naan7 SuRRFU MNAAL

wazfAanllunnaeiuat e lda a1 Ayn1ean

v '
¥ 1 A

923N tNNINaAY R ALE a1 e LU V3NN a0

v
o o

WINAY 25 WAz 35 NARARNT UAdAINTULMInan

P N oA = \ LA P
UANFAUADUASHANNNYUBRLUINABDLUBILASHAN

a o 4

Winfu 521.80,519.72 kA 460.88 NaANTHA DAY
panasy tladgniduean 10 4u denaslizy

1307010 15 Haaans azdanaliuimingnues

'
' o

AudaudArfngauardALanA1iunIvana

fugAnAaesan | (Figure 1b)



160

0.4M94. 12(2) : 156-168 (2567)

m'mgwmﬁua'au (LTUALNAS)

"V]ﬂN@ﬂqﬁ‘mﬂ@'ﬂ\iwudqﬂqqﬂg\?m@\iﬁu@‘@u
A yye & A A I ¢
LmﬂiﬂiuﬁﬂqmquLLmﬂmqﬁﬂuNﬂqLWNTum@ﬂﬁ

szaznisdgniduingn 10 4 lnanuAugaes

' '
= '

ugaulANgIat1999ATIAuieIun 7 uay

e

A

AnnngaLialiFuliunuiife 35 Hadans

it}

FR9AINIAD 25 UAY 15 HARAMNT AINAAL TIXAN

o

WINTU 8.50, 8.00 LAY 7.50 LHURLNAT AMNAAU

aa

uazdAlduana1siuadwldad1Aynieai s
! % 1 ‘ﬂl Yo 09-/ 1 o
STUINANNGITRSius auia S Bty

25 uay 35 HARANT NAIRINTUANNEITRIA e DY

v 1
=2 a 1 o

FANANAIUatNgAaLiias @alA1windy 9.10, 8.50

P

WAT 7.90 EURINAT ANNAGL wasi A lduwansfaii

'
o o =

ateldudAtyn1eana lugan lAFuTunnin
Winriu 25 uaz 35 Nadans aaaanistgnidungn

10 54 TIN1FLA5ULINIUUN 15 DARANT ARINA

'
a g 3

A ugeTesiusa Ul ANAIgALATUANFAIITY
NNATANLYANARBIEY ] (Figure 1)
AYHNEN LLUBIAUADY (LEURLNAS)
ANNIIMAAINLINANENTTITRIFuE Y
. L TV
WalFFuFunniniuandeiuliAnindunaen
szeznisdgnidunan 10 Ju Inenuannealuaes
R R P
FAugeuiiia lFFulun NI uAusdun 3 289

matlgn GermenluresdiuseiialiinFunnmn

' |
a

AN 908 WIIRTRUDNEIUN 7 uariAWnngn

2D

8 35 NAAANT 399A9NIAD 25 LAY 15 NARAMT

o))

L N, e

PNNANAL TINANANAL 240,2.20 ez 1.80 SR LIRS

° o

ANANAL LazdAnlduansteiuad e ldadn Aty

aa U 4 1 dl Y o
N RIEAT PR LRI TIR AL muaaum@im 7U

13NN 25 waY 35 NARART NAIANNTWANEND

A, a5y = =
T@QIU@zNV’WLWNTuL@ﬂu@ﬂ Iﬂﬂﬂﬁ’]@jﬂqﬂl,ﬂ@ﬂ@mﬂ

a [

Winan 10 94 waglA NGl 2.70, 2.50 waz 2.20

'
o *KX A

VIURLNAT ATNAIAL TINATWANANNAUNIGEE 5

WaldFuBunounwindy 15 Raaans (Figure 1d)

a [

ATNANNUEIZNINNNITLATYATUAIS 9

o
.

=

PasAuaauLialasulFN NN AN ANINY
RINNIINARDINLINAIHANNUETZ IS

Og/ o ¥ 1 ﬂ‘ Vo :’
AMHEN LL@%‘LM'M‘LLH‘II@Qﬁ]uﬂﬂul,llﬂiﬂﬁ'llﬂaﬁ‘il’1ZLL“LH

' o

4 . . o~
AuwanAteiuszndenislgmidunan 10 4u 86
ANANNUTGY (R>0.93) Ineiaanuduiufsendng

oy o ¥ 1 tﬂl Vo 09,
AINHEN waztivtingasfuaeuialiFuTnn nn

a

WL 25 H88aRs HA1494n (R7=0.95) $948981

An 35 Naaans (R*=0.94) uay 15 Naaams (R*=0.94)

ANNANAL (Table 1)
AMNNINARBINLINAMNANAUF TN

ANena lukaztinmingeesiueauie iU BN

[V
o a

danumanseiusendnanislgniduioan 10 9u

o«

HANANANAUEGS (R™>0.96) Tnapauduius

£UINANGILAzMinaesfiudaulie LH 5

a

Usnnaudwindy 25 Haaans JA149ga (R*=0.99)

a

909891NAR 35 NAAARNT (R*=0.97) LAy 15 Nadans

(R*=0.96) mNaAL (Table 1)



RMUTSB Acad. J. 12(2) : 156-168 (2024)

16

1

[] water 15 ml i water 25 ml water 35 ml
100
ad aa? a E
— & e o Sl e Y °
S ol Yk eg 1l (M |7 [9)
= a brf 7 z 7 7 Z =
= il E RN E =
c 60 a bgf 7 G % 7 7 7 c
S =2 &0 EEE LV g =
3 e £ o
ol (2 N EN Y E =
< 40 i 7 % Z ) % 7 7 7 o O
£ mEE Y EE LY < E
by v M2 EEEEE T
A 7 7 7 7] z »
bb@ 4 Y 7 2 7 Z % 7 Z
“ 7 7 “ v 7 M 7 Z
e B E YW
1 2 3 4 5 6 7 8 9 10
planting date (days)
[Jwater 15 ml i water 25 m| water 35 ml
1200 4 3.50
£ 10,00 . 00
G
= g 2,50
800 =
.% £ 20
6.00 D
- S 150
gJ 4.00 L
= ‘T 100
B @
o 2% R
w
0.00
T2 3 4 5 & 7 8 9 10
planting date (days)
Figure 1

glory microgreens with 15, 25 and 35 ml of water during 1-10 days after seeding.
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Germination (a), seedling fresh weight (b), seedling height (c) and leaf length (d) of morning
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Table 1 Linear equations and R’ values between seedling fresh weight (mg/plant) and seedling

height (cm), leaf length (cm) of morning glory microgreens with 15, 25 and 35 ml of water

during 1-10 days after seeding.

seedling height leaf length
treatments P 2
calibration curve R calibration curve R
15 ml of water y=0.02x-0.38 0.94 y=0.01x-0.40 0.96
25 ml of water y=0.02x+0.05 0.95 y=0.01x-0.19 0.99
35 ml of water y=0.02x-0.15 0.94 y=0.01x-0.10 0.97
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Figure 2 Correlation between seedling fresh weight and germination of morning glory microgreens

with 15 ml (a), 25 ml (b) and 35 ml (c) of water during 1-10 days after seeding.
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Figure 3 Correlation between seedling height and germination of morning glory microgreens with

15 ml (a), 25 ml (b) and 35 ml (c) of water during 1-10 days after seeding.
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