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Effect of Nutrient Solution and Milk Bio-extract on Growth
of Red Butterhead Lettuce (Lactuca sativa L.) Cultivated

under Hydroponics System

o £ =
U ATN*  LasUINANA Utydl

Thanapoom Siringam* and Narasak Boonmee
aMivnenIAans anInermansuazinalulad uminendesdgnszuas nganne 10220
Department of Agriculture, Faculty of Science and Technology, Phranakhon Rajabhat University, Bangkok, Thailand 10220

*Corresponding author: thanapoom@pnru.ac.th

Received: November 18, 2020
Revised: September 06, 2021
Accepted: November 01, 2021

Abstract

Lettuce (Lactuca sativa L.) is mostly cultivated in the hydroponic system where factors affecting
growth and vyield can be controlled. This research aimed to investigate the influence of Phranakhon
nutrient solution and different concentrations of milk bio-extract concentrations (0.40, 0.50, 0.60 or
1.00% Vv/v) on growth of red butterhead lettuce cultivated under hydroponics system. An experimental design
was completely randomized design (CRD) with five treatments, and five replications per treatment. The
results showed that red butterhead lettuce cultivated in the Phranakhon nutrient solution showed the
highest plant height, leaf number, plant canopy, shoot fresh weight, shoot dry weight and
photosynthetic pigment concentrations. While the red butterhead lettuce cultivated in the milk bio-

extract at 1.00% (v/v) gave the highest shoot dry matter.
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Wty 1.00 Wesiduslasysines fwiinandudu
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way 0.51+0.01 N§U aud1RU (Table 2) agdlsfinu
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Table 1 Height (cm), leaf number (leaves) and plant canopy (cm) of red butterhead lettuce at 28
days after transplants on hydroponics supplemented with Phranakhon nutrient solution

and various bio-extracted milk concentrations

Treatment Height Leaf number Plant canopy

(cm) (leaves) (cm)
Phranakhon nutrient solution 11.50+0.04a 26.86+0.15a 17.19+0.04a
Bio-extracted milk 0.40% (v/v) 8.17+0.02d 15.20+0.05¢e 11.15+0.02e
Bio-extracted milk 0.50% (v/v) 9.07+0.01b 21.94+0.04c 13.18+0.01b
Bio-extracted milk 0.60% (v/v) 8.81+0.02c" 23.43+0.04b 12.03+0.02d
Bio-extracted milk 1.00% (v/v) 8.78+0.01c 18.40+0.09d 12.53+0.03¢

Grand mean 9.27 21.17 13.21

C.V. (%) 0.59 0.91 0.41

F-test * * *

* Statistical significant different at p<0.05, Means+S.E. within column with the same letter are not significantly different

at p<0.05 by Duncan’s Multiple Range Test (DMRT).

Table 2 Shoot fresh weight (g), shoot dry weight (g) and shoot dry matter (%) of red butterhead
lettuce at 28 days after transplants on hydroponics supplemented with Phranakhon

nutrient solution and various bio-extracted milk concentrations

Treatment Shoot fresh weight Shoot dry weight Shoot dry matter
(9) (9) (%)
Phranakhon nutrient solution 25.95+0.07a 1.28+0.01a 4.94+0.01d
Bio-extracted milk 0.40% (v/v) 8.83+0.25d 0.52+0.02d" 6.00+0.02c"
Bio-extracted milk 0.50% (v/v) 10.24+0.06¢ 0.62+0.01c 6.00+0.01c
Bio-extracted milk 0.60% (v/v) 11.85+0.11b 0.72+0.01b 6.11+0.03b
Bio-extracted milk 1.00% (v/v) 8.21+0.06e 0.51+0.01d 6.18+0.03a
Grand mean 13.01 0.73 5.85
C.V. (%) 2.24 4.33 0.76
F-test * * *

* Statistical significant different at p<0.05, Means+S.E. within column with the same letter are not significantly different

at p<0.05 by Duncan’s Multiple Range Test (DMRT).
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fnmaveuiugisadmmesienilasuiviin
Fanwu ANy 1.00 WosiudlaeuSung i
USunaunaelsiladie USununaolsiladd uaguSuna
paalsfladsiamuanInd g ify 137.05+8.96
60.30+6.24 uay 197.39+15.11 lulasnsusansy
vhndnan audeu uelifiaanuunnsnatuegiedl
WedAgniadadudnniaveniugisndninesian
AlfFuarsazarssinermsgranszuns luvned
fnnevewiufisndamesieaiilasutiminganinu
ANAULTNTY 0.50 Wesidudlaneusuins TuUSunwn
paolsfladionazUTunanaslsfladienundesiian
WA 66.87+0.91 waz 93.35+1.37 lulAsnsuse
n$uhwingn muddu (Table 3)

g dlsAnruuSurunaelsiaately
fnnevewiufisndawmesieaiilasutminganinu
ANULTUTU 0.50 Wasidurlaeusuins ludialy
unneeiueg it Ay nsadAtulnnIaneNiug
iseUmaesiendilasutminganmuy anududy

0.40 WasualaeUsung sKuiaUsununaslsias

o
g

froueludnninvestugisatnmesieniildsutmin
Faamun Anududu 0.50 Wesidudlagusuing
ludanuuanaieiues 1wl dedrAgynisadfdnu
fnnaveuitusisatimaeSisnilduinindanmu
ANALTNTU 0.40 way 0.60 LWasidurlaausuing
(Table 3)
Tuvaefivsinaeaslsfladdludnninve
WusisaUnnesiend liTuasazaiesne1vsans
WszuAs ianuuanasiueglidedrAynieana
fudnmeveuiusisatmae fisnilduinindanm
W ety 1.00 wWesuslaeusuns Tunaesi
fnnaveuitusisatimae Sisnildsuinindanwu
AT U 0.50 Wasidudlaeusuins HUSunu
naslsiladdondian iy 26.49+0.45 lalasniu
sonfuindnan wilifimnuuansieiueged
deddgyneadanudnniaveuiugisadninesian
Algsusmtndanmun Anududy 0.40 uaz 0.60
wWosiudlaeUsung (Table 3)

Table 3 Chlorophyll a, chlorophyll b and total chlorophyll concentrations (ug g fresh weight)

in leaves of red butterhead lettuce at 28 days after transplants on hydroponics supplemented

with Phranakhon nutrient solution various bio-extracted milk concentrations

Treatment

Pigment concentrations (ug g fresh weight)

Chlorophyll a

Chlorophyll b Total chlorophyll

Phranakhon nutrient solution
Bio-extracted milk 0.40% (v/v)
Bio-extracted milk 0.50% (v/v)

135.83+9.00a"
84.13+2.80bc
66.87+0.91¢

60.80+6.46a" 196.64+15.433"
33.67+1.02b 117.80+3.81b
26.49+0.45b 93.35+1.37b
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Table 3 (Continued)

Treatment

Pigment concentrations (ug g fresh weight)

Chlorophyll a

Chlorophyll b Total chlorophyll

Bio-extracted milk 0.60% (v/v) 87.60+3.90b 35.63+1.67b 123.23+5.58b
Bio-extracted milk 1.00% (v/v) 137.05+8.96a 60.34+6.24a 197.39+15.11a
Grand mean 102.30 43.39 145.68
C.V. (%) 13.30 21.12 15.59
F-test * ¥ *

* Statistical significant different at p<0.05, Means+ S.E. within column with the same letter are not significantly different

at p<0.05 by Duncan’s Multiple Range Test (DMRT).
33INANITINY

IINHANITVAADILEAILATIUIATaTAE519)
BIMTEATNIZUATH UATUNITRT LA UlRv DY
Annavouiug st iinesiens slud1uaaiugs
Fruanly arunassiy diinandudu i
usdnsuldndniwsnua (Table 1and 2) Phasuk
et al. (2019) 189131 dnmaviesiugisadnnesian
fgnluszuulalnswedinduuu DRFT fmsiaaudula
Tawn 1urulu 24.12 Tu vuransany 27.26 .
WAEAIUYTIITIN 65.24 B3, AUANU AIUNAKEAR
Ifun drvinandu 207.21 n¥u drvinuisdu
15.52 n¥u dninansin 18.58 ndu tveinuiasin
1.16 N3u wazaa®anm 16.91 Wosldus auddu

Turnzfinanismaaesadaduansliiiudi
N194a5 LA ULARATHANG AUBIHNNIANBUWUT
isndamesiont e uasaraus e sgRINTUAS
111280719 1UNAABIYBY Phasuk et al. (2019)
Uszanal 9 wh anmuandeunelulsanigdilily
nsanduniInaasllaning uvgdAsuyaga
gaumpinelulsadoundewindu a1.5%. dugumgl

MPUBNLSUSBURALNNINY 35%. FINANINLINABY

AaNaR Ui Nan NS LA ULALAENANERUDY
AnnaveNiugisnUnmesian
uenninsaiaivlnvesiivfivgnlussuy
lelasnednddsléudvinannnisidsuulasvosd
ANt unsa-a19 (pH) Arn1sualada (EC) was
padUsznouvessIeIvisnieluaisazared i
ansaihlUlduselovdlunisisgidulanasiaun
(Jirakiattikul and Saelim, 2009; Siringam et al., 2014)
Falunsnaassiliinisamuauearamdunsa-ang
(pH) Tnidldneglugig 5.5-6.5 dauminisiiluidi (EC)
finseaualvidAtegluyie 1.00.-1.40 a15azanese)
pmswazivindanmun Tuariesdusyneuves
simeImsuaazialuasazalusige s iuTuu
unnd g ananuy Tae Trejo-Téllez and
Gomez-Merino (2012) 5183131 USu1au5169019113
ﬁ'mmzamfamiL%%@Lﬁuimawﬁﬁvﬁﬂqﬂiuszw
lalaswetindaieansazaius1ne1misgns Hoagland
and Arnon (1938); Hewitt (1966); Cooper (1988);
Steiner (1984) d@188 S¥NI19 168-236 Un./a.
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