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Effects of Nutrient Solution Concentration and Substrate
on the Growth of Common Thyme(Thymus valgaris L.)

Kim, Yei~Hee - Moon-Jung, Lee + Kuen-Woo, Park’
Dept. of Hort. Sci., Korea University, Seoul 136-701, Korea

Abstract

This study was conducted to select proper substrate and nutrient solution
concentration for favorable growth and quality in common thyme (Thymus vulgaris
L.). The growth of common thyme was better in deep flow culture (DFT) than in
other substrate cultures. As the nutrient solution concentration rose, the ratio of dry
matter increased, while the fresh weight and the number of lateral shoots decreased.
The contents of total chlorophyll and vitamin C were higher in DFT than others. Ca,
K, P were showed high contents in cocopeat, but Mg content was the highest at
half-fold concentration in DFT. Common thyme showed low content of nitrate in DFT
compared with that in other substrate culture. DFT was the most effective system for
pronoting growth and quality of common thyme. The optimal concentration of nutrient
solution in common thyme was half-fold(EC=1.2mS/cm) of herbs nutrient solution by
European Vegetable R&D Center.
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HEE FANLEN Mgaddy ot
&g W7 #& "ol AHeHY, $2i9 &
z9 gol %dEHd EFE Yo zEx
HE2RH FET AR Aot g4,
33E, 9S8 T S FAHELE A
At ol AMEEHI gtH(Curtis,
1996; Ody, 1993). ©]8& 38 F Heg
e FYdNE F2 2HLAZY o]fo)
F ¥ AQL2AY o]8E IAX YL FHol
Atk 23y 77 283t @329
7130 E 2x H2 Qo] YA E
A ol go| FrFEa ok wEtA FU A
28 HEFEIY ME9 F7H
ZERA I Ago] v il

e Ag3 FFE XY Aud
A, ¥ A7 et 2A FHelzt
7] @&l (Senatore, 1996; Jackson¥
Hay, 1994; Park, 1996; Suh, 1998) 2%
4 g $F3¥3 FIE FAAT)7I
AANE AuBFE o F7e] o Fa3)
o Rolugz FAAue] JFARE A
gl Hggst g izl THF,
wjgadel Mele] g8 ddzm ¥ 4 Qlok
(Shin# Chae, 1997). %8 dgdAdes 2
P2 g HeolErl F2 AL
I YA HIdE ZIY HAE o4
e 7= 3 A Chung, 1998). &
B EE FHEHoz AAHY FAA
£ WiAZ2H 88 JlEHE =A Hog
I gl ov{(Benoit® Ceustermans, 1990), =2
INEZ Wz £ AE&Foz
A gl v BEFES Had £ U
3 %} (Desmond, 1991; Lee %, 1993).

1

T & X3F #8749 829 wgdx
A(Kim# Park, 1993) 2 ¥ :X(Park &,
1993)% ZEeo] A{o] & 3L v
welx FEA O] FolAn e el dte
AN 7S FH3t7] H{3td WSl
A3t wFAe] Fxeo wWxE FHsz
A 2 AYE FYsigrct
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oq 677 SHE <3 A F AHEY
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E g4 IITWE gf Iy gegoE
% FITUE TLHEOS0 vV ALEY
onf 90x30%15 cre] Wl=o] 2z wixE 27
¢4 gt "ol gL nsyy 27
< A8 dgS 2yE EFEGE0S0, viv)et
o A1 g3 A BAFE viefgdog 13
HE o83ty AHBAFE o BFE
< A2 T 5FE FHoE 39 VLIS
dejstgon, 4 vixd S ZS Table 1
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L82 FAA ZEXNIE AE3l9 pHE
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Table 1. The amount of irrigation on different substrate.

Substrate First 5 weeks after planting” After 5 week
(mL/plant/day) (mL/plant/day)
Perlite 120 200
Perlite:Cocopeat = 1 : 1 90 150
Cocopeat 90 150

? 5 Weeks after planting.
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HngulxlFdegx TGAFZH(deep flow
technique; DFT)S A& 1 ¥4 &
ge 158 Aoz AANSFH FAY
2AE ASxIldqE 3F, FdeE 2F
Aoz &Y

2. IWmBEARE X2

2 Ao ol8g die wriole] Furopean
Vegetable R&D Centerol#  Benoit®}
Ceustermans(1994)8] J7d = 93 7
Wy FEE FAE AL FHEL ]
o kool A& Table 29 23, 3%
g B4 F4& IF 1/2, UEC=24
mS/cm), 2, 3ee] 4 M= gl

Table 2. The composition of nutrient solution for herb plants developed by

European Vegetable R&D Center in Belgium.
(Benoit and Ceustermans, 1994)

Macro NOs-N S04+-S PO,-P K Ca Mg
elements

(ramol) 180 10 20 110 45 10
Micro Fe Mn Cu Zn B Mo
elements

( st mol) 1000 50 04 37 265 05

3. ZAES iAo Qoid FAuAE 4B F4E

DAl ALEE 389 WAE A A
o zzk AAsA WA FTHESYD pH,
EC, #718%% aeln ol Ansn
@4 Polel FFL TABAT

ee FoA 297 2, 23, 95,
N aeln AR AAFD s 4NF
zAsE0H, 4R A5Re dBEF
23] ABEL PASYTE FF S8
A9 A22YHWiliamst Paul, 1985)
3 EEl Co] SEAOAC, 19%)8 =43t
gom, A NO3-N¢| #3HCataldo, 1975)
2P, Ca K Mg9 g 2Ajsidn,

X
U

2> o no

Al

o] Fgol 4F}E vixmz FE AujA
iR & AMEEl7] A 1 Xy B9, 3y
E4S ole Aol F23vHLemaire, 1995).
wia B Ao ALS3 m¥ujx] 3Fe X
48523 pH, EC, #71& &% %ol A
g8 agn @Y Fol2e FHE FA}
3 A, pHE Al9stan BE ZANEA
HelolEr) 71 Be £XE Byt EFE
2 EC, 1718 &% dole X&A&3 A
] Folee FIIAE wiAqN F wdth
(Table 3). pHe %%, YelolEx 7158 F
Aolgloyt FAMEE 52882 pHt Yol ¢
7le] EgolA F A HBeas A
Q8 2EMIE AHEE pHE 13%E F7HA

Za 9 pE #A BAste] FATHPark, 199; Reed, 1996).
Table 3. Physical and chemical properties of substrate.
Field Organic Exchangeable cation
i EC CEC?
Substrate moisture matter (me/100g)
capacity S
M e TR ey R
Perlite 185 715 56.7 =y 0.829 0.137 0060 0.042
Perlite:cocopeat = 1:1 392 5.93* 270.3 16.38 10.549 0401 2427 1711
Cocopeat 645 5.28" 855.0 70.34 20.908 0565 3.791 3.352

* CEC : cation exchange capacity
Y not detected
* pH before adjustment
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Table 4. Effects of nutrient solution concentration and substrate on growth of

common thyme.

Conc. Top Root Leaf Leaf Number Fresh weight Dry rqatter
Sub? of NS' length length length width of lateral  (g/plant) o
(fold)  (cm) (cm) (cm) (cm) shoot
Top Root Top Root
0.5 57.0a" 17.2bc 09abc 0.5abc 212ab  53.14c 269d 136fg 11.5cd
PL 1 52.7ab 162bcd 1.0a 05abc 187bc  27.62d 290d 166de 11.2cd
2 39.0de 15.1bcd 0.8abc 0.6a 13lcd  1852def 296d 17.2cde  9.2ef
05 522ab 156bcd 0.9ab 0.5bc 169bc 1961def 1.55d 12.7g 9.3ef
PL:CP I 49.1bc  15.1bcd 0.8abc  0.5bc 121cde 12.74ef 1.35d 14.9efg 10.2de
=Ll 9 402de 166bcd 10a  06ab  122cde 2056de  1.06d 152ef  12.0bc
3 35.3ef 1l.3de 0.8c 0.5bcd 48f 9.96gh 050d 19.0bcd 14.0b
05 465cd  7.9e 0.9abc  0.6ab 26f 4.63h 0724 132fg 10.7de
CP 1 449cd 12lcde 09abc O5abc  85def 10.71fg  090d 138fg 1l.ded
2 378ef 12.3cde 0.8bc 0.5cd 53ef 6.22fgh 1.00d 23.4a 16.3a
05 43.1cd 389a 0.8bc 0.4de 274a 87.12a 3864a 20.Cb 8.4fg
DFT 1 40.0de 39.1a 09abc 0.5bed 278a 71.86b 28.48b 19.5bc 8.2fg
2 3B.8de 36.7a 0.8¢c 0.4ef 155bed  42.61c 17.85c 22.6a 17g
3 304f 19.7b 0.6d 0.3f 48f 12.93ef 401d 23.6a 10.1de
* Sub. : substrate, PL : perlite, CP : cocopeat, DFT : deep flow technique

Y NS : nutrient solution

* Means separation within columns by DMRT at 5% level.
¥ 05 fold = 1.2mS/cm, 1.0 = 24mS/cm, 2.0 = 3.6mS/cm, 3.0 = 4.8mS/cm
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om, EC7t 7.2 mS/emgl 349 %= ATl
M A 3F 5 aAs] AlFsie A
AHA ABSE A Rk ol Wi
ujide] wig wr) "gEoz Alggc No
5(19%)& EnEE HelolEdA Auld H
S Wy FEIF Eol AR HAEELS
2E WA MM gAY wxt 58
TE FolAe ZAFge)qlon, AR AEE
& HigdrEd B dFF Aol AUk
(Table 4). Udagawa (1995)= FBAulA]

£ 12, 24, 36 mS/cmo.2 o] Mege
watd oz At Axt, BAF, Tl Wi
Fd9) EC7F &5 SVt st

B Aoy BEFS vldde ECH &
&2 Z7IEIYY. 28y AAFE T4
28] A4 EC7} 48 mS/cmg] 2w XA,
FAAENME EC7F 24 mS/emg] 1] 5%
ANA 71 B AAFS BHYn, HelolEg
gAE=F e EC7t RETE AHFol Uk
ol AuiAl2=F WA og Aol FZ
oAt} Udagawa(1995)2] Agele uhat
FRE AR o] Byl A&Ho7 F2
ECS] wigfolrt wix]e]l FAR A ¥7]
g ZFEo] 83 oo g 8T=r)
AANBZ 2FEY FYoA FFAANZ A

g ASAEt g Aoz sz
T3 B AYoA HejolEy gdle] =
FAMEL} TR dls] SFo] Fx, ¢
o] Aol Houg o] Bo| FAY &)
Ze} FFFENME BE FE AT ZH
A Ago] v Az = Azl A
9 Aot A AT AFE UAA R2
2 Algd "HeEolE a7}, ZAVE A
gTE 34 F 3IFRYH 25 aAEle dF
T2 Ak

W e} JEAFFS Aoz Ko
A gleAolA - w3t) wgdeR
of wg wade] JEAFTF Wzl Y|
A 2 FEAA] FLH FFE B |
ol FxolX 1 ggo] wdth ey 3w
A7t e E8uA9 gdAg v
B o, E8uAE uloflA] oA Frtel ey
FAFRAAE 1919 28] HB]F AlojolA
Aol wslyt gla 3ujellA Fade HRS
BckFig. 1). Letchamo$} Gosselin(1995b)2
FHEZ AHEHI e AYUEHE #7)8A
J FES FRHoE AT FH, FHE A
uisk NEFHdN FEaTFO] o BUU:
Basigith & AYdie dege] A§ 1
HupAne) gAgFHAoA Auig Aol HEL
ko] ®ol Letchamo®} Gosselin(1995b) &)
AYF 4% 2HE B2k

350
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§ 50 z z
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Conc. of nutrient solution (fold)

Fig. 1. Effects of nutrient solution concentration and substrate on
chlorophyll content in common thyme.
Vertical bars represent + standard deviation(n=4).
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A 100 g¥ 305 mge® JHE =& HE
9 Cco FFE Bod. LAY 23
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23, 2 ¥ HYFAM AR =&
=g By ud, HalolEx 1d]4
A dlElRCY gFol 7+ Boh(Fig.
2). Premuzic $(1998)2 Ajule} wjetwl
C &% Alo]lg FHAHA oA ¥
A ABAAE Bus v JedH, F
A ABAALE N Alvlao] gow
S8l 8 8 o] &3l ofm| ity HlEMR

Co gF& F7HAZva dEstAo

we, 2R gRBAE Avgol
£4% 99 4% FAND Yol A
Joz A AREHE SHAS F9 &
Aola A%HE FBANE o] 2

A Bl =2PORA FAHE
dEge $Re FAAAGD g
B A9oA wgel Hew C 3ol
Jr AR FEAA Frss FHe
Hole A& WIFAFErt EFohASE
Ne| Aulgol Eoldmz wERw Co
gaol 27haE, 39 ¥E AT
= o8l Ao dE FA2 g0l ¥
Ba7] WEo HED Co gFo] Rk
9 ez 4zg

35 ‘—{:Gperlitc fAperlitecocopeat WBcocopeat -DFTF
g 30
o0
=3 25
B
E 15
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e}
g > z
g 0
> 0.5 1 2 3

Conc. of nutrient solution (fold)

Fig. 2. Effects of nutrient solution concentration and substrate on
vitamin C content in common thyme.
Vertical bars represent + standard deviation(n=4).

Are AANA flo] F71EY FELE
-G P> FFAAT o] JFda A
olg] #¥ =F FAdTHVaris®t George,
1985). wElA wix]e] FH wlgAEd
o W) FAE §HE AR 2R,
Hixle] FRFol wE Wedke FUIEdEe
NO;-N3t Mgg A8t 5% ZATEA
7 & g3 JEd ol AES
gukE o 2 N& NOy9 et NHy ol e
2 Fshed Wy 2e EE NO-N
& o Misl:s FEZ B dgde Ne
FY9o2 NO-NH& stz itk A4 W
o] #r}gt NOs-No| FFHelsi 12¢

ALE Qzte) HYL FH, thEFY NOs-N
o] QA Wol 5o FNYFE [t
welA fEodME AL AIAA EiridE
2500ppm, F%7]¢¥ 3000ppmeZ i
el NO;-N &3& A@stn JrHWang
7} Ito, 1997; Benoit$} Ceustermans, 1995).
2 Ay NO-N 32 ZEujxdA
7% ko]l Eoked, ol HHolE &&
B} &80 mE N9 FZHo] o]FoH7]

Foz Eo 3y wgdr= HFd
A= 8263 ppmoeE Uig L FHFE
B2go9, 1uig} 2w = AHFAAME
4000 ppm ooz F THE HAT.
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ddstanz & 4¥E YA on, 34

252 W23 (Thymus vulgaris L) 2

&) gl 5+ Furopean Vegetable
R&D CenterolA 7423 herb ul%
(EC=24)% 05, 1, 2, 312 ZA 3o A}
434 A E 2 E HIPoE &
4, ZIJE <4 121 YeolEe =
IHNE EL(B050 v/v)E& AHE3gY, H
YA 2 DFTE AH838t9 3 4435
Z A B5e g2 dx AygFaRyg
gAEHAA tg FUh ol G
dFAHgH e WIFdsEr E&5E A
o] Aoy IAYEE 1], E&
WA s 2w MEFels A 2L AAF
< BYh §F29 vEY CY §F &
s o8 HA MHIFRG FAdFH A
=S EFE 299 wlxe F76d o
F718 §FS NO;-NI MgE A 93
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ko

Table 5. Effects of nutrient solution concentration and subsrate on mineral

content in common thyme.

Conc. of

Sub” o trif:n ¢ (Iz\:)(r)lz;lli Mineral content (mg/gFW)
solution (2g/gFW)

(fold) p K Ca Mg

0.5 2767d" 0.365k 13.7ef 0.663f 0.3521
PL 1 2863d 0.569h 15.2cde 0.855¢e 0.428h
2 4256¢ 0.532i 16.8c 1.123¢ 0.427h
05 2116e 0.474) 11.9fg 0.920de 0.415h
PL:CP 1 4236c 0.655¢f 15.2cde 1.124c 0.480¢g
=11 2 4361c 0.607¢g 16.2cd 1.045cd 0.445h
3 8263a 0.481j 21.0b 1.495b 0.519f
05 1093f 0.716d 7.2h 0.862¢ 0.549
CP 1 4360c 0.622fg 14.2de 0.793ef 0.447h
2 5767b 0.911a 23.8a 2.327a 0.747b
05 769fg 0.799¢ 10.5g 0.308¢g 0.810a
DET 1 641g 0.846b 11.4g 0.253g 0.674c
2 767fg 0.670e 14.6de 0.279¢ 0.760b
3 1111f 0.651ef 15.0cde 0.307g 0.600d

? Sub. : substrate, PL : perlite, CP : cocopeat, DFT : deep flow technique
¥ Means separation within columns by DMRT at 5% level.
* 05 fold = 1.2mS/cm, 10 = 24mS/cm, 20 = 36mS/cm, 3.0 = 48mS/cm
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