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TOM TAT:

Anh huodng cua gia thé va dung dich dinh dudng 1én sy sinh trudng va phat trién cta ciy rau xa
lach tim (Lollo Rossa) thity canh" nham xac dinh loai gi thé va méi truong dinh dudng t6i uu cho
gidng cay nay. Thi nghiém dugc b tri theo thé thirc khdi hoan toan ngau nhién 2 nhan t6: 3 loai gia
thé (tro triu, xo dira, hdn hop xo dira + tro trau) va 3 loai dung dich (Knops, Hoagland, Johnson) véi
9 nghiém thirc. Két qua cho thiy, dung dich Johnson gitip ciy dat cac chi tiéu sinh truong tot nhat vé
s6 14, chiéu cao va chiéu dai ré. Pic biét, su twong tac gitta dung dich Johnson va gia thé xo dira +
tro trau (ty 1€ 1:1) mang lai nang sut thuc té, trong lugng tuoi va kho cao nhét. Nguoc lai, cac yéu td
nay khong gay anh huong déng ké dén d6 Brix cua cay.

Tir khéa: dinh dudng, gia thé,, thiy canh, xa lach tim Lollo Rossa.

1. Dit van dé

Hién nay, nhu cau vé thuc phém sach va an toan
ngdy cang ting cao, thuc day sy phét trién cia cac
phuong thirc canh tac hién dai, trong d6 thily canh
dong vai tro then chét. Rau xa lach tim Lollo Rossa
la ddi tugng cdy trong c6 gia tri kinh té va dinh
dudng cao, tuy nhién, sy sinh truéng phu thude rat
16n vao diéu kién moi truong nudi cdy. 2 yéu td
quyét dinh dén ning suat va chit luong trong hé
théng thuy canh 1a loai gia thé va thanh phan dung
dich dinh dudng. Gia thé khong chi déng vai trd
1a diém tua cho bo r& ma con anh huong dén kha
nang gilt nudc va thong thoang khi. Song song do,

cac cong thuc dinh dudng khac nhau nhu Knops
(1954), Hoagland (1972) hay Johnson (1980) cung
cip cac ty 1&é khoang da luong va vi lugng khac
biét, tac dong truc tiép dén qué trinh trao ddi chat
ctia cay. Mic du di c6 nhidu nghién ctru vé xa lach,
nhung viéc tim ra su twong tac tbi vu giita cac loai
gia thé phd bién nhu tro trdu, xo dira voi cac moi
truong dinh dudng tiéu chuan cho gidng xa lach tim
van cén duoc lam 15. Do do, nghién ciru nay duogc
thuc hién nhim danh gid anh hudng cua cac loai
gia thé va dung dich dinh dudng khac nhau lén sy
sinh truéng va ning suit clia cay rau xa lach trong
thuy canh.
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2. Phwong phap nghién ciru

2.1. Vit liéu nghién ciru

Gibng xa lach tim (Cong ty Rang Dong).

Céc khoang da lugng (Merck) pha moi truong
Knops (1954), Johnson (1980), Hoagland (1972);
cac khoang vi lugng (Merck); FeNaEDTA.

2.2. Phwong phdp bé tri thi nghi¢m

Thi nghiém dugc bd tri theo thé thie khdi hoan
toan ngau nhién, 2 nhan té: 3 loai gia thé (tro trau,
x0 dira, tro trdu + xo dira), 3 dung dich dinh dudng
(Knops, Hoagland, Johnson), 9 nghiém thuc, 3 lan
1ap lai, mdi lap lai 1a 3 thung xdp, twong tmg vdi 6
cdy trén thing xdp.

2.3. Phwong phap thyc hién

- Gia thé sau khi xir 1y va phdi tron theo dung ty
1€ twong Gng vai ting nghiém thue thi cho vao ro
nhya. Cay con tréng trong ro nhya dugc 2-3 14 that
thi dat vao thung xp da thiét ké trong cay c6 chira
san cac loai dinh dudng. Chiéu cao gia thé trong ro
nhu nhau va thé tich nudc duoc pha trong mdi thung
x6p bang nhau. Mirc nude trong thing ngap khoang
1/3 ro nhya. Dung dich dinh dudng duoc chuén pH
6,5 trudc khi bd tri thi nghiém. Thuong xuyén kiém
tra gia tri EC dung dich.

- Dung dich sir dung trong nghién ctru gém 3 loai
Knops (1954), Hoagland (1972), Johnson (1980).
Céac thanh phan khoang da lugng, vi luong va
FeNaEDTA ctia mo6i truong dugc pha voi dung dich
gbc (stock solution). Tién hanh thay méi dung dich
khi gia tri EC cta dung dich thdp hon 0,6 mS/cm
(Keith Roberto, 2003).

2.4. Chi tiéu theo doi

- Chi tiéu sinh truong: S6 14 (1a), chidu dai ré
(cm), dudng kinh tan cdy (cm), chidu cao cay (cm).

- Chi tiéu vé ning suét: Trong luong twoi than 14
(g/cay), trong lwong kho than 14 (g/cdy), ning suat
thuc té/thung (g).

- Chi tiéu chét luong: Do Brix.

2.5. Phwong phdp xi¢ Iy 56 liéu

Céc s6 liéu dugc tinh trung binh. Cac s6 liéu trung
binh dugc phén tich phuong sai ANOVA, phép thu
F, kiém dinh DUNCAN ¢ mtc ¥ nghia 1% va 5%.
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3. Két qua va thao luin

3.1. Anh hwéng ciia gid thé va dung dich dinh
dwéng dén chi tiéu sinh trwéng cia cdy xa lich
thity canh thoi diém 28 ngay sau khi trong

S6 1a: Khi trong cdy xa lach trong dung dich dinh
dudng Johnson s& cho sé 14 trén ciy cao hon trong
trong dinh dudng Hogland va Knops. Khi trong trén
gid thé tro trdu hodc tro tru phdi tron xo dira cho s6
14 twong dwong nhau, cao hon trong trén gia thé xo
dira. P61 voi anh hudng tuong tac, cay xa lach thiy
canh trong dung dich dinh dudng Johnson két hop
v6i gia thé tro triu, xo dira hodc xo dira phdi tron
tro trau cho s 14 cao hon cac nghiém thirc trong tac
con lai. Sy tuong tac gitra dung dich Johnson va cac
loai gia thé (dac biét 1a A1B3) tao nén hi¢u ung cong
huéng. Khi bo ré phat trién tot trong méi trudong gia
thé t6i wu, cdy sé khai thac t6i da ngudn dinh dudng
doi dao tir dung dich Johnson, dan dén viéc gia ting
$6 lugng 14 va kich thudc tan cdy mot cach ro rét
nhét so véi cac nghiém thic con lai.

Chiéu cao cdy va duong kinh tan: Két qua Bang 1
cho thdy, cay xa lach thuy canh trong dung dich dinh
dudng Johnson c6 chiéu cao ciy va duong kinh tan
cao hon cac loai dinh dudng Hoagland va Knops,
khac biét thong ké & mirc ¥ nghia 1%. Trong ciy
trong dinh dudng Johnson két hop véi 3 loai gia thé
cho chiéu cao cdy va dudng kinh tan cao hon cac
nghiém thire con lai. Dung dich Johnson c6 sy can
bang t6i uu giita cac nguyén t6 da luong (N, P, K)
va vi luong, giap thic ddy qua trinh kéo dai té bao
va phat trién cac mo phan sinh ngon. Trong khi do,
nghiém thirc str dung dung dich Knops cho két qua
thip nhat, diéu nay co6 thé do cong thirc Knops c6
ndng d6 khoang thip hoic chua thuc sy phu hop
v6i nhu cau sinh truong manh mé cua giéng xa
lach Lollo Rossa trong diéu kién thity canh. Cé su
tuong quan thuan giira chiéu dai r& va kich thudc
tan cay. Cac nghiém thirc c6 bo ré dai va khoe (nhu
A1BI1, A1B3) dong thoi ciing 1a nhitng nghiém thirc
¢6 chidu cao cay va duong kinh tan 16n nhét. Bo ré
phat trién manh gitip ting dién tich tiép xtic v6i dung
dich dinh dudng, tir 46 cung cip du nudc va khoang
chat dé duy tri 4p suét truong va thuc diy su mo
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Bang 1. Anh hudng clia gia thé va dung dich dinh dudng dén chi tiéu sinh trudng cla cdy

xa lach tim Lollo Rossa thiy canh thdi diém 28 ngay sau khi trong

Dinh du®ng sé1a(1g) | Chieucaocay | Duongkinhtan | o a2 (cm)
(cm) (cm)
A1 (Johnson) 10,2a 18,1a 221a 22.9a
A2 (Hoagland) 9,91b 11,6b 16,5b 8,37c
A3 (Knops) 5,13c 6,36¢ 6,73c 9,89b
Gia thé
B1 (Xo dira) 8,28b 11,4 14,9 12,4b
B2 (Tro tréu) 850a 12,2 15,3 15,3a
B3 (Xo dwa + Tro trdu) 847a 12,3 15,2 13,4b
Twong tac
A1B1 10,1ab 17,6a 22,3a 23,8a
A1B2 10,2ab 17,5a 21,0a 22,9a
A1B3 10,4a 19,2a 23,1a 21,9a
A2B1 9,80b 9,97c 16,5bc 4,70d
A2B2 9,88b 13,1b 17,70 12,6b
A2B3 9,91b 11,6bc 15,3¢c 7,61cd
A3B1 4,92d 6,75d 5,91d 8,61c
A3B2 5,46¢ 6,07d 7,04d 10,4bc
A3B3 5,00d 6,27d 7,24d 10,6bc
F dinh dwéng * * ** *
F gia thé * ns ns *x
F twong tac * * * >
CV% 2,38 7,70 8,05 9,35

Chii thich: Trong mét cot cdc s6 c6 cing chir theo sau giong nhau thi khéng khdc biéta y nghia thong ké, (*) khdc biét
¥ nghia thong ké 5%, (¥*) khdc biét y nghia thong ké 1%, (ns) khong khdc biét y nghia thong ké.

rong phién 1, giup duong kinh tan dat t6i da. Trong
canh tac thiy canh, sé luong 1a nhiéu di kém véi
ham lwong diép luc cao gitip ting cuong qua trinh
tich liy sinh khéi va khéi lugng cho cay (Ivan et al.,
2024; Erecson and Junamae, 2023).

Chiéu dai r&: Chiéu dai r& ciia ciy thé hién kha
nang hap thu chat dinh dudng cta cy. Chiéu dai ré
16n thi cdy s€ co6 kha nang dugc cung cap dinh dudng
t6t hon va nguoc lai cay dwoc hip thu dinh dudng it.
Trong 3 loai dinh dudng su dung trong thi nghié¢m,
cay xa lach thay canh trong dung dich dinh dudng
Johnson c6 chiéu dai r& dai nhat, khac biét c6 y nghia

thong ké 1% so voi dinh dudng Hoagland va dinh
dudng Knops. Khi trong trén gia thé tro trau cdy xa
lach c6 chiéu dai ré dai nhét (15,31 cm) khac biét c6
¥ nghia théng ké 5% so véi gia thé xo dira + tro trau
(13,4 cm) va gia thé xo dira (12,4 cm). Khi trong trén
dung dich dinh dudng Johnson két hop véi cac gia
thé cho chiéu dai ré twong dwong véi nhau, tuy nhién
1é dai hon cac nghiém thirc con lai. Chiéu dai ré phat
trién vuot troi gitp mo rong dién tich tiép xuc, tir do
t6i uu hoa viée hap thy hiéu qua cac dudng chat thiét
yéu tir dung dich dinh dudng (Erecson and Cherlyn,
2024). (Hinh 1)
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Hinh 1: Chiéu cao cdy xa Iach thiy canh & cac nghiém thic thi nghiém

3.2. Anh hwéng ciia gid thé va dung dich dinh
dwéng dén nang sudt va chit lwong ciia cdy xa lich
thity canh thoi diém 28 ngay sau khi trong

Két qua Bang 2 cho thay, cy xa lach dugc trong
trong dung dich dinh dudng Johnson két hop véi gia
thé xo dira + tro tréu ty 1& 1:1 cho trong lugng tuoi,
trong lwong kho va ning suit cao hon cac nghiém
thirc con lai. Cé thé cong thirc dinh dudng Johnson
cung cap ty 1é khoang can dbi, gitip cay tich lity chat
kho va sinh khéi tuoi hiéu qua nhat cho giéng xa
lach tim. Gia thé xo dira + tro trdu cho ning suét
cao nhét (6,81 g/thing) so véi viée dung don 1é xo
dira hodc tro trdu. Su két hop nay tan dung duoc

kha ning gitr 4m, gilt phan cia xo dira va do théng
thoang, thoat nudc cuia tro trau, tao diéu kién toi vu
cho bo ré hap thu dinh dudng. Két qua nghién ctru
ciia Nur Syafigah et al (2025) ciing cho thdy viéc
chon lya loai dinh dudng va gia thé thich hop s& lam
tang ning suat cy rau thiy canh.

Téng chét rdn hoa tan (0Brix): Két qua Bang 2
cho thdy dinh dudng va loai gi4 thé khong lam anh
huéng dén OBrix cua cdy xa lach thiy canh. Dbi véi
nghiém thuc tuwong tac, khi thiy canh trong dung
dich dinh dudng Hoagland két hop véi gia thé xo
dira ciy xa lach co tong chét rang hoa tan cao hon
cac nghiém thirc con lai.

Bang 2. Anh hudng clia gia thé va dung dich dinh dudng dén trong lugng tuoi
(don vi gram), ham luong chdt ran héa tan (0Brix), trong lugng khé/cday (don vi: gram),
ndng sudt (gram/thiing) cta giéng xa lach tim Lollo Rossa

Dinh dwdng TL twoi (g) TL khé (g) OBrrix Ning suéat (g/thung)
A1 (Johnson) 9,87a 0,52a 3,86 10,4a
A2 (Hoagland) 7,51b 0,38b 3,90 6,38b
A3 (Knops) 0,94c 0,04c 3,76 0,45¢
Gia thé
B1 (Xo dwa) 4,06¢c 0,20c 417 4,51c
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B2 (Tro trAu) 6,34b 0,31b 3,74 5,92b
B3 (Xo dira + Tro trdu) 7.91a 0,43a 3,60 6,81a
Twong tac
A1B1 6,26¢ 0,35¢c 4,33b 8,57c
A1B2 9,94b 0,54b 3,73bc 9,90b
A1B3 13,4a 0,67a 3,50bc 12,8a
A2B1 5,48c 0,23d 5,00a 4,76e
A2B2 8,33b 0,37c 3,07c 7,46¢cd
A2B3 8,71b 0,55b 3,63bc 6,93d
A3B1 0,45d 0,01e 3,17¢c 0,21f
A3B2 0,76d 0,02e 4,43b 0,41f
A3B3 1,60d 0,08e 3,67bc 0,73f
F dinh dwéng ** > ns **
F gia thé w w* ns **
F twong tac > * * *
CV% 12,9 20,1 14,1 13,2

Chii thich: Trong mét cét cdc sé ¢é cing chit theo sau giong nhau thi khéng khéc biét ¥ nghia thong ké, (*) khdc biét y
nghia thong ké 5%, (**) khdc biét y nghia thong ké 1%, (ns) khong khdc biét y nghia thong ké.

O cac loai dinh dudng va cac loai gia thé khong 4. Két luan

anh huong fién ham luong chat ran bc‘)a tan (d9 Brix) Dung dich Johnson gitp cdy xa lach thuy canh
dao dong lan luot tir 3,86 0Brix dén 3,90 OBrix va  dat c4c chi tiéu sinh trudng tot nhit vé s6 14, chidu
3,§0 0Brix dén 4,17 OBrix. Theo cac nghién ctrtucho  ¢a0 va chidu dai 3. Dic biét, sy twong tac giita
thay, do ]?rix khéng nhiing phu thu('j,c vadinh dudng  dung dich Johnson va gia thé xo dira + tro trdu
va gia thé ma con phu thudc vao giong. Nghién ciru  (ty 18 1:1) mang lai ning suét thuc té, trong lugng
ctia Tran Thi Ba et al., (2010) cho théy, d¢ Brix chiu tuoi va kho cao nhét. Cac yéu té nay khong gay
sw chi phdi chu yéu béi cic yéu t6 di truyén cia  gpp huéng dang ké dén do Brix cua cdy xa lach
gidng va dinh dudng. thuy canh m
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EFFECTS OF SUBSTRATES
AND NUTRIENT SOLUTIONS ON THE GROWTH
AND DEVELOPMENT OF HYDROPONIC
PURPLE LETTUCE (LOLLO ROSSA)
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ABSTRACT:

This study evaluates the effects of substrates and nutrient solutions on the growth and development of
hydroponic purple lettuce (Lollo Rossa) to determine optimal cultivation conditions. The experiment
was designed as a two-factor randomized complete block design, including three substrates (rice
husk ash, coconut fiber, and a mixture of both) and three nutrient solutions (Knops, Hoagland, and
Johnson), resulting in nine treatments. The results show that the Johnson solution produces the best
growth performance in terms of leaf number, plant height, and root length. Notably, the combination
of the Johnson solution and the mixed substrate (coconut fiber + rice husk ash at a 1:1 ratio) yields the
highest fresh weight, dry weight, and actual yield. No significant effect was observed on Brix values.

Keywords: nutrient solution, substrate, hydroponics, purple lettuce Lollo Rossa.
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