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ABSTRACT: Venus Flytrap (Dionaea muscipula) is cultivated as an ornamental plant due to its leaf
beauty and effective of plumbagin to inhibit bacterial growth. Since natural propagation difficulty,
plant tissue culture increasing propagation rate can solve the problem. However the cost of chemicals
for plant tissue culture is quite high and not available to the farmers. The objective of this study was to
investigate the various concentrations of hydroponic nutrient solution (HNS) on the growth of Venus
Flytrap in tissue culture. Four cultivars namely Korean Melody Shark (KMS), Cuppep Trap (CT), Dark
Red (DR), Angelwings (AW) were grown on 2MS, “4MS and HNS (stock A and B at 100x) at 4 and 6
ml/L with Vitamix V 1,000 at 5 and 10 ml/L. The cultures were incubated at temperature 2542 oC with
light 16 hrs./day for 45 days. The results showed that media and cultivars had significant differences
(P<0.01) on the number of shoots and plant height. HNS at 6 ml/L with Vitamix V 1,000 at 5 ml/L
gave the highest number of shoots (10.00+2.00 shoots) in AW cultivar and also gave the highest plant
height (3.40+0.52 cm.) in DR cultivar. As for the root number, the medium and cultivar showed the
significant difference (P<0.05) on root number but not on root length (P>0.05). The 4MS media and
AW gave the highest root number (39.00+9.64 roots). In addition, media and cultivars did not show
the effect on plant color (P>0.05) [a* and b*]. Therefore, hydroponics nutrient solution at 6 ml/L with
Vitamix V 1,000 at 5 ml/L can be used as a replacement for MS media in D. muscipula tissue culture.
Keywords: Dionaea muscipula, hydroponics nutrient solution
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Table 1 Effects of media and cultivars on shoot number, plant height, root number and root length

of D. muscipula grown in tissue culture

Media Cultivar Shoot number Plant height Root number Root length
(cm#SD.) (cmSD.)
%MS cT 8.33+2.08 2.36+0.32 17.33+6.65 1.20+0.26
KMS 3.00+1.00 3.33+1.02 16.66+5.77 1.16+0.72
DR 3.33+1.52 2.76+0.60 9.00+1.00 0.66+0.11
AW 10.00+1.73 2.23+0.37 38.00+7.21 1.10+0.10
Mean" 6.16+3.53" 2.67+0.70 54.25+23.91 1.03+0.40°
%MS cT 4.00+2.64 2.46+0.05 16.3346.11 0.86+0.23
KMS 3.33+1.52 2.70+0.26 18.00+2.64 1.10+0.26
DR 5.00+1.00 1.96+0.37 12.66+2.08 0.73+0.25
AW 4.33+1.15 1.90+0.1 39.00+9.64 1.06+0.11
Mean" 4.16+1.58° 2.25+0.40 53.25+22.31 0.94+0.24°%°
HNS 4 ml/L CT 4.33+1.52 2.70+0.60 21.66+7.63 0.70+0.20
+Vitamix 5 ml/L KMS 4.00+2.00 2.10+0.36 24.33+4.04 0.50+0.17
DR 1.66+0.57 2.46+0.25 9.33+3.05 0.60+0.26
AW 3.66+1.15 2.13+0.40 23.33+3.21 0.56+0.05
Mean" 3.41+1.62° 2.35+0.44 61.25+29.31 0.59+0.17°
HNS 4 ml/L CT 2.66+0.57 2.43+0.20 23.66+6.02 0.63+0.15
+Vitamix 10 ml/L KMS 6.33+1.52 2.23+0.45 18.33+10.40 1.03+0.05
DR 2.00+1.00 2.30+0.17 10.66+3.78 0.66+0.05
AW 5.66+1.52 2.03+0.25 22.33+13.20 0.83+0.41
Mean" 4.16+2.20° 2.25+0.29 56.08+17.70 0.79+0.25™
HNS 6 ml/L CT 8.33+1.52 1.93+0.40 15.66+3.78 0.70+0.26
+Vitamix 5 ml/L KMS 9.33+0.57 1.83+0.20 17.66+2.51 0.56+0.20
DR 5.66+2.51 3.40+40.52 11.66+1.52 0.63+0.05
AW 10.00+2.00 1.83+0.28 21.00+6.55 0.73+0.25
Mean" 8.33+2.30° 2.25+0.76 56.50+19.34 0.65+0.19°
HNS 6 ml/L CT 7.33+2.30 2.00+0.1 17.33+2.08 0.83+0.20
+Vitamix 10 ml/L KMS 7.33+1.52 2.23+0.25 26.00+6.24 0.70+0.10
DR 4.33+1.52 2.33+0.05 13.33+4.93 0.76+0.15
AW 6.33+1.15 2.50+0.2 29.33+5.50 0.76+0.20
Mean" 6.33+1.92° 2.26+0.23 47.91+12.10 0.76+0.15™
Mean of cultivar? CT 5.83+2.81° 2.31+0.39°° 18.66+5.66° 0.82+0.26
KMS 5.55+2.74° 2.40+0.66° 20.16+6.39° 0.84+0.39
DR 3.66+1.97° 2.53+0.56° 11.11+3.04°¢ 0.67+0.15
AW 6.66+2.86° 2.1040.33° 28.83+10.20° 0.84+0.27
F-test (cv) * * * ns
F-test (Media) o ns ns o
F-test (cv*Media) ** * * ns
C.V. (%) 51.01 22.22 46.57 35.44

""Means with the same letter in media are not significant by the DMRT at at 5% probability (P<0.05)
? Means with the same letter in cultivar are not significant by the DMRT at 5% probability (P<0.05)

ns = no significant difference (P>0.05),* and ** = significant difference (P<0.05) and (P<0.01)

HNS= Hydroponic nutrient solution, cv = Cultivar
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Table 2 Effects of media and cultivars on leaf number, petiole length and leaf length of D. muscipula in

grown tissue culture

Media Cultivar Leaf number Petiole length leaf length
%MS CT 53.33+18.92 1.40+0.36 0.33+0.05
KMS 39.33+12.89 2.73+1.06 0.46+0.15
DR 39.66+4.72 1.45+0.18 0.45+0.08
AW 84.66+23.58 1.21+0.07 0.28+0.07
Mean" 54.25+23.91 1.70+0.79° 0.38+0.11"
iMS CT 31.66+7.63 1.62+0.21 0.31+0.07
KMS 60.00+10.00 1.21+0.43 0.28+0.10
DR 39.00+13.22 1.40+0.36 0.40+0.10
AW 82.33+8.02 1.00+0.10 0.33+0.05
Mean" 53.25+22.31 1.19+40.30° 0.33+0.08°
HNS 4 ml/L CT 51.66+22.85 1.15+0.56 0.38+0.10
+Vitamix 5 ml/L KMS 89.00+34.65 1.31+0.37 0.41+0.07
DR 35.33+13.05 1.15+0.58 0.38+0.10
AW 69.00+21.07 0.80+0.10 0.33+0.05
Mean" 61.25+29.31 1.10+0.43" 0.37+0.08"
HNS 4 ml/L CT 57.00+9.84 1.20+0.30 0.26+0.05
+Vitamix 10 ml/L KMS 63.66+22.74 1.06+0.35 0.46+0.05
DR 37.33+11.15 1.00+0.26 0.43+0.05
AW 66.33+14.57 0.86+0.50 0.46+0.11
Mean" 56.08+17.70 1.03+0.33° 0.40+0.10"
HNS 6 ml/L CT 55.33+11.37 1.10+0.40 0.36+0.15
+Vitamix 5 ml/L KMS 57.33+8.73 0.88+0.54 0.38+0.10
DR 33.66+7.09 1.93+0.45 0.66+0.05
AW 79.66+14.57 0.83+0.23 0.40+0.10
Mean" 56.50+19.34 1.1840.58" 0.45+0.15"
HNS 6 ml/L CT 51.00+3.60 0.43+0.00 1.56+0.05
+Vitamix 10 ml/L KMS 61.66+7.63 0.70+0.17 0.60+0.26
DR 32.00+6.00 1.53+0.47 0.66+0.30
AW 47.00+4.35 1.03+0.15 0.43+0.05
Mean" 47.91+12.10 0.92+0.48° 0.81+0.49°
Mean of cultivar? CT 50.00+14.63° 1.07+0.42" 0.53+0.48°
KMS 61.83+21.76° 1.31+0.83%° 0.43+0.15"°
DR 36.16+8.72° 1.41+0.45° 0.50+0.17 *
AW 71.50+18.76° 0.95+0.25° 0.37+0.09°¢
F-test (cv) o - -
F-test (Media) ns ** *
F-test (cv*Media) * o **
C.V. (%) 38.41 46.21 58.69

""Means with the same letter in media are not significant by the DMRT at at 5% probability (P<0.05)
® Means with the same letter in variety are not significant by the DMRT at 5% probability (P<0.05)
ns = no significant difference (P>0.05),* and ** = significant difference (P<0.05) and (P<0.01)

HNS= Hydroponic nutrient solution, cv = Cultivar
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Table 3 Effects of media and cultivars on color values (L* a* b*) of D. muscipula in grown tissue

culture
Media Cultivar L* a* b*
%MS cT 31.80+3.83 -13.48+1.57 25.69+2.15
KMS 29.83+1.75 -10.94+4.89 24.74+42.54
DR 32.03+1.16 -10.41+1.37 23.04+2.17
AW 32.57+5.18 -13.75+2.62 26.86+3.02
Mean" 31.56+3.08" -12.15+2.96 25.08+2.58"°
MS CT 27.17+3.40 -9.37+0.94 19.48+2.84
KMS 32.18+3.22 -9.99+4.93 26.14+4.92
DR 29.49+2.29 -12.59+3.09 25.01+3.90
AW 35.74+4.13 -15.12+1.30 30.05+3.80
Mean" 31.14+4.37° -11.77+3.51 25.17+5.18"°
HNS 4 ml/L CT 30.4042.17 -9.38+2.85 24.43+1.44
+Vitamix 5 mi/L KMS 35.91+3.47 -11.34+4.25 30.34+2.53
DR 34.65+2.05 -9.99+1.20 27.84+1.52
AW 35.10+4.55 -14.86+0.45 33.35+2.18
Mean" 34.01+3.54%° -11.39+3.16 28.99+3.81°
HNS 4 ml/L CT 33.04+1.68 -10.13+1.32 27.14+1.25
+Vitamix 10 ml/L KMS 35.04+1.65 -11.50+0.56 28.61+1.26
DR 34.23+5.10 -12.59+1.85 28.32+2.68
AW 36.39+1.43 -14.02+1.26 31.26+3.84
Mean" 34.67+2.78° -12.06+1.87 28.83+2.65°
HNS 6 ml/L cT 36.78+2.63 -10.45+4.73 28.64+45.79
+Vitamix 5 mi/L KMS 36.78+2.63 -11.50+4.91 32.59+5.93
DR 32.16+3.98 -13.41+1.19 27.24+41.42
AW 37.33+3.57 -13.62+1.10 34.02+1.88
Mean" 34.70+3.60° -12.24+3.29 30.62+4.68°
HNS 6 ml/L cT 35.49+2.93 -11.00+2.86 26.91+3.04
+Vitamix 10 ml/L KMS 35.49+2.93 -9.56+1.41 31.17+1.56
DR 32.28+2.53 -13.86+0.36 24.89+3.82
AW 36.86+3.52 -14.66+1.38 32.19+2.97
Mean" 34.6842.96° -12.27+2.63 28.79+4.02°
Mean of cultivar? cT 32.45+4.06° -10.63+2.68 25.38+4.01°
KMS 33.26+2.88" -10.80+3.39 28.93+4.13°
DR 32.47+3.15° -12.14+2.07 26.05+3.03°
AW 35.66+3.66° -14.34+1.39 31.29+3.53°
F-test (cv) ok o .
F-test (Media) * ns *
F-test (cv*Media) * ns ns
C.V. (%) 10.87 23.87 15.51

" Means with the same letter in media are not significant by the DMRT at at 5% probability (P<0.05)
? Means with the same letter in variety are not significant by the DMRT at 5% probability (P<0.05)
ns = no significant difference (P>0.05),* and ** = significant difference (P<0.05) and (P<0.01)

HNS= Hydroponic nutrient solution, cv = Cultivar



936 WNULNEAT 47 (5) : 929-938 (2562). /doi: 10.14456/kaj.2019.86.

AMNKANINARBIAINAT N3 1EaT
aranaana1nsdiuiulgnivalaelalisu
(stock A kaz B W@indin 100 i) $aNL Vitamix
V 1,000 WU A198¥AEEIR8MNIAMILILgN
faloe s AuTianudindiu 6 ua/a. four
Vitamix V 1,000 Aadindu 5 ua./a. Td1wau
eaaRAENINNIINTEaegns 1MS  (control)
waz AN INEISY AINENNIL LAZAIUIUIIN

ldunnsngatinalidadrAngynieadfannnisld
81MN3gRT 1MS TasenAFeIiLNIUNAARIIeN
17951)  WATADLY (2558) ANLIN DIV
LamLu@Lﬂ@wwLm‘ﬂmwnmm”@wmmmmi
amfulgnivalae ldldmu Fan19fn Hydro work
(HW) stock A uaz B ANdinduetinags 5 1a./a.
$ouriu Vitamix V 500 Ansdindu 5 wa/a. 1
fusaungmauninisasgfuingsign v

Media % MS %MS

HNS 4 mi/L

HNS 6 miiL HNS 4 miiL HNS 6 ml/L

+itamix 5mliiL  +Vitamix 10mllL  +Vitamix 10 mi/L

v +Vitamix 5 mi/L

Figure 1 Plant characteristic of D. muscipula in grown tissue culture.
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stock A, stock B LA Vitamix V 1,000 $1A&AT
ay 21.52 UM lugnizfiamegas MS fisen
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Table 4 Nutrient composition of 2MS and Hydroponics 6 ml/L

Nutrients % MS (mg/L) Nutrients HNS (mg/6 ml/L + Vitamix
V 1,000 5 ml/L)
NH4NO3 825 Fe-DTPA (7%) 18
KNO3 950 KNO3 (13-0-46) 360
KHZPO4 85 KH2PO4 (0-52-34) 180
MgSOA.7H20 185 I\/IgSO4 300
CaCl2. 2HZO 220 Fe-EDTA (13.2%) 18
Kl 0.415 Mn-EDTA (13%) 6
H3BO3 3.1 NiSO4 (Ni=22.3%) 0.3
MnSOA.YHZO 3.45 Ca(NOS)2 (15-0-0) 690
ZnSO4.7HZO 3.07 NaZMoO4(Mo=39.5%) 0.6
CuSOA.5H20 0.0125 Nicspray (MgO=7.29%, 30
Na2MoO.2H20 0.125 Fe=1.9%, Mn=1.94%,
CoCl,2H,0 0.0125 Cu=2.08%, Zn=1.9%
FeSO4.7HZO 13.925 ' ' T
B=2.17%, M0=0.024%)
NazEDTA.2H2O 18.625 Vitamix V1,000 Ca=0.005, Mg=0.0027,
Myo-inositol 50 [Ca=0.109%, Mg=0.054, L-Arginine=0.0025,
Nicotinic acid 0.25 . ,
Pyridoxine HCL 025 L-Arginine=0.05%, Ginseng
Thiamine HCL 0.25 Ginseng extract=0.0003%, extract=0.000015,
Glycine 1.00 Dextrose=2.72%, Sugar=8%, Dextrose=0.136,

white grape=12%, vitamin
(A, C, E, B1, B2, Niacin,

Pantothenic acid, B6, Biotin,
Folic acid, B12)=0.288%]

Sugar=0.4, white
grape=0.6, vitamin (A,
C, E, B1, B2, Niacin,
Pantothenic acid,
B6, Biotin, Folic acid,
B12)=0.014




938 WNULNEAT 47 (5) : 929-938 (2562). /doi: 10.14456/kaj.2019.86.

fa7Unan19INnang

nislansazanesiseinnsdiniulgn
wm‘lﬁmaiu%mummmmmhwmmummmm
MS dwunamnzdaiadanumesunsdld
Ineliansazanaanavnsdmivdgnivalae
EAu (stock A waz B @indu 100 win) NAN
Windu 6 ua/a. Tauiy Vitamix V 1,000 AW
Windu 5 ua./a.

ARLAUDLUE

nsldansazanaseImisdniulgn
wlaeldlEAuamnsninan limaunuamsgms
MS lumsimnziaesilaiiesiunuvesunsaly §
aylaaunsntundszgndlilunismiziass
WeitlefTaiingy INeanfuuainall wazdas
Wilszndananlunisimzaneimsiniziaes
\Halte

LANAN5A19DY

-«
avq

ARRANG MRnWTNeA. 2559, nngldansazans

a1fa v sdmiudlgnivainelaildsiu

mmLmummmmﬂuammmﬂ,ww LAE

Haidedudiia. 2. nenmans ua. 44:

109-1 10.

Aedsehing, eNnad  29ATTu,
SoUoY WBEANNTINY uaz Welt anuwn.
2558. m@fnﬂuﬂummma‘ﬂmﬂwuiﬂumu
m'uwaﬂLmiﬂu@mwﬂ@@mma‘ﬂmﬂiﬂm
T, 2. MeNAERTINERT. 46: 801-804.
WIAYNS WIAYTYEDY aATR TALT UaY yNEUN

NgINg. 2551, ANENTNIRIANTNALNY
819R1MUAANALlugRIaTINZIAEN
FadleiNg.  An9dTINENAERSINTINERI.
39: 528-531.

WWE93m1E AUNINnL. 2556. meummmwﬁmfum
ALUNAIENANENATI ANAETENNZIREN
Vletfeda. sne91UNanngIqy
NUNRNENRYNFUNNOULT. 36 U.

Winyue §90394, nyaun indesgande,
anieluy Toana uay 1Aua siaide. 2560.
mﬂmm’]im@’mﬂ@nwﬂmﬂimhmum@

ﬂ’]ﬁ‘LW’]%LﬁDﬂQLf‘:’ﬂLé‘ﬂ'ﬁ’]unimlﬂzﬁl{ﬂﬂ.
Tu nMsdssguitinieszduang AN 14
NMINYNNLINHATANGRT ANYUILUR
AUNLAL U7 7-8 FuAN 2560. 2518-
2524, L
Aonad AnFang. 2546, nanzideaiEiai.
AuzAnanAansuaznalulad  anniu
:117)gn981H, gAssil.
9335UN ATy, NARANA  TTANATIOLINA,
prgansnl wanadlan uay #ig
dnwnl Bayiun . 2558 aWnTinag
dgatiaNTfiuuaNen1s TN Wug
wegmonu. . nisdszgadannisuaytin
LAUONANIUINE TTALMIF WAZUIUTIRA
AT 6. 2. LUARANEN.1(6): 401-411.
U1 Anay uavalsss Twgsed. 2556, nnaLw
ﬁguqumuw@ﬂLLﬁNTmmmWﬂzLam
\Waltla. Thai Journal of Science and
Technology. 2(2): 134-139.
Chotikadachanarong, K. 2015. Simple Media
from Hydroponics Notrient Solution for
Tissue Cultures of Exacum affine
Balf.f.ex Regel and Stevia rebaudiana
Bertoni. Naresuan University. Journal :
Scienace and Technilogy. 23(1). 74-81.
Didry, N., Dubreuil, L., Trotin, F. and Pinkas, M.
1998. “Antimicrobial activity of aerial
parts of Drosera peltata Smith on oral
bacteria.” Journal of
Ethnopharmacology. 60(1): 91-96.
Fournet, A., Angelo Barrios, A., Munoz, V.,
Roblot, F., Hocquemiller, R., and Cave,
A. 1992. Biological
studies of Pera benensis, a Bolivian
plant used in folk medicine as a
treatment of cutaneous leishmaniasis. J.
Ethnopharmacol. 37: 159-164.
ltoigawa, M., Takeya, K. and Furukawa, H.
1991. Cardiotonic action of plumbagin

and chemical

on guinea-pig papillary muscle. Planta
Med. 57: 317-319.

Philip, H.E., William, S.B., Mare, L. and Thierry,
S. 1999. Short Note: Plumbagin from
Diospyros olen. Molecules. 4: 93.



