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Development of Highly Functional®
Herbs Production System

Chapter 1. Introduction

Research objective and contents

Chapter 2. Selection of High Functional Herb

1. Herb selection of hit Korean’s taste

Thyme(40%), lavender(20%), mint, sage, basil
(15.6%), rosemary, balm, marjoram(13.3%) and
parsley(11.1%) were selected as the preference

herbs for Korean.

2. Investigation of herb wintering

Hyssop, lovage, thyme, balm, sage, mint and chive
can be overwintered in Seoul area in field condition
with our overwintering system. And mint, oregano,
sorrel, hyssop and rosemary are possible to
overwintering in plastic double greenhouse

(minimum temp. 0~-1T) in Seoul.



Chapter 3. Development of High Functional

Herb Planting and Production System

1. Investigation of a distinctive quality of herb
seeds and improvement of germination of herb

seeds.

This experiment was carried out to increase the
germination ability of herbal seeds in Libiatae and
Umbelliferae plants. 0.1M, 0.5M Ca(NOs): and PEG
-0.5MPa hasten the growth of a plant germination
ability of seeds.

2. Study of optimum herb rooting condition

Good rooting(1l00%) were shown in most plants
with the substrate in turn of perlite, cocobita,
TKS-2/vermiculite, TKS-2/perlite, TKS-2/vermiculite

/perlite, cocobita/vermiculite, cocobita/perlite
treatments. Cuttings of herb had grown in lower
light intensity(max. 700 umol - sec’ -m™?) showed
lower rooting ratio than the one grown in higher

light intensity(max. 1,400 umol - sec” - m?)



3. Selection seeding substrate and sowing plug

size

Most herbs showed better germination in
compound substrates included TKS, sand, perlite,

and field soil.

4. Selection of herb planting substrate and

investigation of substrate quality

Most herbs showed better growth in cocopeat
substrate because of their physical and chemical
properties. And nutrient concentration 1-fold

(EC=1.2mS/cm) was good.

Chapter 4. Study of high functional herb

storage
1. Selection of herb MA storage condition

This study was conducted to find out ideal
storage conditions. The best storable condition
during storage was about 10C degree and 40um

ceramic film treatment in most herb plants.



2. Improvement of self life by control of

cultivation condition

‘.In preharvest treatment, higher nitrogen
fertilization treatment(0, 30, 60, 90kg/10a) for
growth phase, better firmness, chlorophyll content
except vitamin C content at harvest and this
effect was continued to final day. And we had

same result with 0.5% CaCl: treatment.

3. Change of herb qualities during storage and

dry processing

The vitamin C and essential o0il content were
increased with increasing treatment of selenium.

Chlorophyll content did not show significant
difference following selenium treatment. The
content of essential oil was higher in fresh plants

than dried plants.



Chapter 5. Establishment of herb hydroponic

culture system

1. Study of optimum nutrient solution

concentration

Optimum EC for the best growth was different for
each plant. In most cases, as the concentration of
nutrient solution increased, the growth of herbs
showed the increasing tendency. Cocopeat(50:50

v/v) and 1-fold (EC=1.2mS/cm) treatment were good.

2. Change of herb quality by control of ion

composition in nutrient solution

The increase of sulfur in nutrient solution brought
to increase the content of essential oil in herb.
Phosphate concentration decreased of content and
yvield of essential o0il from herb. The increase of
magnesium concentration positively affected of the

content and yeild of essential oil.



3. Investigation of plant growth according to
supplyment functiorial ion and selection of

optimum treatment condition

Treatment of 2ppm Na:SeOs in nutrient solution
can be acceptable concentration of selenium for

human.

4. Change of herb quality by supplyment of

functional ion

Treatment of 2ppm Na:Se0Os increased internal
quality of herbs than non-treated plants. And these

quality were maintained during storage.

Chapter 6. Development of herb mass

production system

The most appropriate substrate for growing herbé
was cocobita:perlite (1:1 v/v) and fold nutrient

solution. And we can control growth and essential

oil content of herb plants by irrigation.
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B JdHe HYL FE sage, thyme, pineapple mint7} x4 WZF o]
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Table 1. Research to herb overwintering condition in several

areas.
Tt :
Area 0verw1? erTng crops research
in field
Jeju Lemon balm, Mint Farm in Pukjeju-gun
Mokpo Violet, Bay laurel
Jangpyun, S
BpyUng .age, Thym?, Farm of Herb land
Pineapple mint
Seoul ‘Hyssop, Lovage, Thyme, Korea Univ. experiments

Balm, Sage, Mint, Chives : field

Pyungchang Mint, Hoarseradish, Balm Herbs Country Co.

Table 2. Overwintering possibility of herb with green
. condition in plastic double greenhouse (minimum
temp, 0~-1T).

Perennial mint, oregano, sorrel, hyssop, rosemary

Annual majoram, parsley, chervil, fennel




Table 3. Research to the difference of stem
overwintering with several
mulching materals,

Rate of overwintering

Crops Mulching materials stems

r Hyssop Control 12
Rice straw mulching 85

PE mulching 100

Thyme Control 82
Rice straw mulching 100

PE mulching 100

Sage Control 80
Rice straw mulching 100

PE mulching 100

4582 EAYC)

A3E B ALAYoA FEE udEANIE 5ol ITA Ex7}
gach Tt =X WS Ao £7]7} 20~80% A F= AJE Uehict 1
AU AE71E EAT s QW 2L ol T 8] Ajte] Uhe
Ag BAY 4 vt mebd G HEE dds Y54 ujdolu} ¥
A(20c0F7) & PolFd FHoleln Azt
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E ol A3E EUiE 94 AI=EE BFelo Abg S7kA] zEg Mus)
H table 42} Zt},

Thyme(90%), Lavender(45%), Mint(35%), Sage(35%), Basil(35%),

Rosemary(30%), Balm(30%), Majoram(30%),
Parsley(25%), Angelica(20%), Oregano(15%), Coriander(15%),
Caraway(15%), Chive(10%), Lovage(10%), Dil1(10%),

Horseradish(10%), Pelargonium(10%), Fennel(5%), Borage(5%),

Chamomile(5%), Hyssop(5%), Savory(5%), Anise(5%).

Table 4. The taste for herb.

order of taste 1 2 3 4 5
crops(person) (18) (9) (7) (6) (5)
Mint Sage Rosemary,
Herb name  Thyme Lavender nt . ge. Balm, Parsley
Basil )
Mar joram
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o)y ArgITtel BEI HHExY A priving A WH LA
aune] A9 A OE Wolge] AZMULh ol Ay HuFe
257} gob Mol Wyl WEol priming E37 Uehbx] 9L HoE
gheh

23} HBEY] Ao, Ca(N03)2t PEG Ae]7t doleS IA B4

A7tk MintE priminge]l 23t ol Fitole A7 glglent tiz+ol
u]s) ol 2 dE tha ZAAY FFE BrHTable 8). uwhebA, minte

A7 BN FARART AERAE o] §8ke Zio] HbHoletn ok,



Table 5. Effect of priming treatment on germination(%) of
Umbel liferae plant,

lant
p. Parsley Dill Chervil Caraway Coriander Fennel
Treat. (m

Ca(N03)2 0.1 64.40 75,56 91.11 93.33 55.33 83.33
0.3 52.22 75.56 90.00 90.00 32.67 87.33
0.5 53.33 75.56 84.44 85.56 24,00 70,67

NaCl 0.1 48.89 76.67 34.44 8444 54,00 75,33
0.3 64.44 76.67 87.78 87.78 39.33 74.67
0.5 53.33 80.00 85.56 78.89 10.00 66.00

KNOa+K3POq 0.1 56.67 77.78 93.33 86.67 67.33 78.00
(1:1) 0.3 53.33 77.78 86.67 81.11 41.33 66.67
0.5 47.78 74.44 80.00 71,11 34.00 52,00

PEG(MPa) -0.5  63.33 77.78 56.67 80.00 52.00 83.33
-1.0 55,56 75.56 84.44 92,22 38.00 78.67
-1.5  56.67 75.56 86.67 83.33 17.33 72.00

Control 60.00 72.22 70.00 90.00 50.00 70.00




Table 6. Effect of priming treatment on germination(%) of Labiatae
plant,

Plant Summer Winter

Treat. (3o Oregano Mar joram Savory Savory Lavender Basil Balm Sage Mint

Ca(NO); 0.1 83.33 78.89 68.89 64.44 46.00 90.00 62.00 20.67 8.50
0.3 81.11 70.00 74.44 70.00 42.00 86.00 76.00 24.00 12.30
0.5 75.56 70.00 54.44 71.11 42,00 85.33 78.00 22.00 9.57

NaCl 0.1 61.11 81.11 78.89 57.78 30.67 82.67 61.33 24.00 8.04
0.3 57.78 60.00 40.00 37.78 32,67 90.00 60.00 15.00 10.17
0.5 43.33 48.89 36.67 35.56 29.33 80.00 54.00 14.67 7.87

KNO3+ 0.1 1000 31.11 3444 0 2533 68.67 57.33 16.00 16.00
K3P04 0.3 2,22 37,78 32.22 3.33 18.00 46.70 56.00 26.67 6.24
(1:1) 0.5 333 21.11 3222 7.78 14.00 46.70 48.00 16.00 7.30

PEG(MPa) -0.5 74.44 90.00 91.11 65.56 43.33 86.00 60.00 38.67 0
-1.0 7444 92,22 82,22 74.44 36.00 92.67 73.33 40.00 8.71
-1.5 74.44 85.56 7556 73.33 33.33 85.33 70.00 46.00 9.60

Control 72.22 65.00 73.33 64.44 31.33 72.67 68.00 26.00 11.20




Table 7. Effect of priming treatment on Ts of Umbelliferae

plant,
Plant
\”\ Parsley = Dill Chervil Caraway Coriander Fennel
Treat, (mo
Ca(N03); 0.1 6.21 1.15 4,18 5.88 2.87 2,49

0.3 8.4 1.15 4,83 5.63 10.37  3.74
0.5 8.44 2.93 4.57 6.58 11,72 4.72

NaCl 0.1 5.78 1.56 6.80 6.48 8.79 2.9
0.3 6.48 0.91 4.24 5.28 10,07 3,74

0.5 593 0.99 4.97 592 16.53  4.06

KNO3+KsPOs 0.1 5.83 0.87 5,66 6.05 9.26 2.65
(1:1) 0.3 7.28 2.51 5.06 9.80 13.35  3.66
0.5 7.8 3.48 4.77 10.84 15,16  5.86

PEG(MPa) -0.5  7.64 0.71 7.82 6.19 8.81 2.98
-1.0 714 1.31 6.07 5.50 8.97 4.11

-1.5  8.19 2.07 6.68 7.13 17.85 4.29

Control 5.79 1.65 7.70 7.06 9.60 4,95




Table 8. Effect of priming treatment on Tsy of Labiatae plant.

Treat,(mzl ant Oregano Marjoran g:sgi; VSI;%?; Lavender Basil Balm  Sage  Mint
Ca(N0O3); 0.1 3.87 1.56 3.63 6.02 11.47 1.52 8.20 15.45 8.50
0.3 4.77 2.68 2.8 598 12.82 1.84 9.4516.36 12.30
0.5 4.84 3.84 3:47 5.32 11.55 2.13 8.57 14.97 9.57
NaCl 0.1 391 1.2 38 58 1011 1.80 10.13 14.42 8.04
0.3 4.02 204 542 7.82 11,06 1.27 9.39 17.91 10.17
0.5 487 3.18 8.13 7.31 1439 2,20 10.44 18.50 7.87
KNOj+ 0.1 4.78 4.47 10.06 - 1671 2,20 11.66 18.33 16.00
KPO, 0.3 6.00 7.06 818 14.3 14.93 8.00 . 13.42 16,50 6.24
(1:1) 0.5 7.33 837 9.07 1529 13.80 7.23 14.56 6.46 7.30
PEG -0.5 5.06 1.26 3.60 514 11,50 1.84 9.47 11.48 -
(MPa) -1.0 2,51 1,22 -1.50 4,22 11.52 1.62 10.85 10.33 8.71
-1.5 4.08 174 1.68 546 11.94 1.82 9.26 10.33 .9.60
Cont, 5,22 3.26 391 6.40 12.94 1.66 9.84 12,21 11.20
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1. A4 A

slEe] REFMES F= BERM Y 32 shid ke 83l ol F
olxledl, & REE L ERFAA o] Fol3 A7 Azjel= ol A
o Bo} o] EofelAe] A7t AU dAolrt. whetd, & dFE B
A BREE FY d7E I3t FR BB BRR: BR HFKR 7
& ol Ud &f 23E& 5] Aste] +3H AL

2. 4% Py

7 ABA WA £F R Egpg 9
B AR 19999 449 29U FE 69 2697Hx) machta doj 2t} 2
AFAl AL 3=, rosemary (Rosmarinus officinalis),
English lavender (Lavandula angustifolia), fringed lavender (Lavandula
dentata), common thyme (Thymus vulgars), lemon verbena (Verbena
officinalis) & FJAZEE 3ldct AIELR wix]l:= R (sand), HiejolE
(perlite), wn|&e}lo|E(vermiculite), I|EX A(peatmoss), IIH|E}
(cocobita), TKS-2 5 5% 7]E ujx|2 3191 o]|52 Ztzt =3k 7&2]
YA E Azstgct. EYuIR]= TKS-2/perlite, TKS-2/ vermiculite,
TKS—Z/\;ermicul ite/perlite, TKS-2/cocobi ta, cocobita/ perlite,
cocobi-ta/ver'miculite, perlite/vermiculite® 3}, Ztzhg S-8F(50:50,

v/v) 2 Z it & Ao ARSI Al rosemary?] Z¢ BAHO



2HY 8 cnd Zo], Uz HEEL 5 cnd o2 Ze} AR3}c A
287 502 plug trayE o &34, AEF AEE EdolA U2E &
=g, 458 Y2 AF AdUE o183t AL 20£5C, )=
T 2+5CE #AI3IAR, 715718 o183t BUEE 80% o]ge] HES
stdom, 70% 2wste] BEIF 3 300umol - sec” - wiTt FAHEE §
drh. #gE FAR Axsgon, wxERe Hdef e Ao ozt
Z A3t

AP wiAE 7 A2 1071 A4 wiAFa o]lE YR IPE
deolulx sttt FE RAIEL 2, I, HIE, IAE T 7HA

BB AP, UIRAR: 7-10d AHL2 AT

U, A8A AbeAag 2] Fed U 853

AEE rosemary?] ¢ B89 JHAE 3SR U], AR e
Az BoE o]&3 x4} (greenwood cutting) 22, %“'?""E AGAE X
sl HEFoz EAss H FSE ol8¥ UsA|Ad  (semiwood
cutting) 2, 3= AAFow @A FAUMs AP FHE ]8T
%24t (wood cutting) 22 o| &3] ¢13te, FUIA 8 el Zol= Az}
A =35t Lavender= S ZHAlolA 5 cnd] ZolE ¥, FF, T2
o] Az3tgch Verbenal] 7= et 3FE o U2 B¥
Tzt e, AEEs YUAE o|§st] FoA 5 cnE e} o]&3}
3, sHEE AUAE FAsL B FSIE olgsidrh. AEUY, A
D zAPYE AVle SAsAl sustdon, AgzAAE Al ¢

=2

Be

o 32 do

}

);O



oh A4 ANE RE A =AY g4
BPL YolRy| $1510] thymeS St 23 1,400 4
mol - sec” w9 A1} 31 700 umol - sec” - w?e] B2 Aol 7
& BEOE st A4S Azl e S AR
€ vidEidoly 48 ¥ 79 o2 waRAE $ysigL.

2. U2 HES Fel -y 2
BES Eo -y BYE zAB] S5t JhiE 1 magsn
(Klute, 1986) 8|3l o] X|ZL3F (cation exchange capacity: CEC)&
233tk o WAL ool phE ZHT ¥, o WEAY Holek
E(EC)E &3 A1&3l9dc] (Klute, 1986).

3. 23 4 3%

7b AHEAl Al TR 2 EYuige] A%

Table 13 Zo] F 12F9 W& F EYuwIx|E o]&3}o, rosemary
(Rosmarinus officinalis), English lavender (Lavandula angustifolia),
fringed lavender (Lavandula dentata), lemon verbena (Verbena
officinalis), common thyme (Thymus vulgars)old z}2]3t Abd=e] uia Al
S AAgt Azl table 9-12¢9F 2}

Rosemary®] ¢ A& F 15d#j0] WZRE 213 A3} Nz QP33
UTLE Mo Foth B wE& WIS Ushd wjx= maujeie}
TKS-2& 50:50(v/v) 2.2 EL&3t wjx] geor}, 7le} IAHE, wuo|Felo]
E, 23 SodE & 428 Uehiglth (Table 9). Ao 90%

ol UZEE HA uiAANeE Fol 2RI Z4E vay FS f7ux



oM & +&£& Uehgl=dl, o]+ rosemary’} TS 3 Boj H|dle] At

Hog Yo BIPoAR 43 U + USS RolFe Aet ¥

£ Atk §&, FIhuiRolME AREol 10% mte 2 R7jujx] ZYPRCE
L Arides d2 £&& Uehiddrt sixint, AR AATL shuE ¢

oul HelolE whe Az|32} 35IH]E}/TKS-2 Y cocobita/vermiculite?]
TS HNFE 82y B¢ %A 247 KIS w6 LRI w2
+&2 2 e} rosemary?] Aol §71uiAY] HEo] miF R2Y T
ASE RAE Zzet ¥ 4 ok AE F 15UAjd= 8% WI &2
sand®} TKS-2/ vermiculiteQIA‘]E_} o]Fojx|3, TIE AR F o= oo
ofx]x] R3te] TZolele] AHEAl Y& glojMs IAIu[EIY} BHnlF
glo] B 2§lo] A3 Fal¥ A= eyl

—



Table 9. Effect of several substrates on rooting” of rosemary
(Rosemarinus officinalis) cuttings.

Rooting Root No. of Psri‘T(:?relnt
Substrates rate length root ra tiog
(%) (mm) (ea.) .

(%)
Sand 90 b 19.8 bc 8.5a 10 d
Vermiculite 0 b 9.8 cd 6.7 ab 10 d
Perlite 80 ¢ 24.0b 2.4 bc 0Oe
TKS-2 20 e 40d 0.8 ¢ 30 b
Cocobita 80 ¢ 13.3 bed 3.7 bc 20 ¢
TKS-2/Ver 80 ¢ 24.2 b 6.4 ab 20 ¢
TKS-2/Per 60 d .10.4 cd 3.4 bc 40 a
TKS-2/Ver/Per 80 c 26.0 b 3.2 bc .20 ¢
Co/Ver 80 ¢ 20.6 bc 4.0 abc 20 ¢
Co/Per 90 b 15.6 bed 6.0 ab 10 d
Co/TKS-2 100 a 38.9 a 8.4 a 0e
Per/Ver 0 b 18.2 bc 6.1 ab 10d

?) Rooting was evaluated on 15th day after cutting treatment.



English lavender®} fringed laveder®] AlZolAM rosemary®h= Aoldh
Azg EAFgch A5 F 104 U22AE 3 & Z=2} English
lavender= AR o8 Rruizlold &2 UL Uehigled, Ed,
Ho|geto]E, Helo|EE AMEEE HeE|Folre 80xolde]l UIHUrt
(Table 10). &3 240 oAM= R7IuAA TKS-2¢ FFH|El Ab&E 2
et & £X & vehidoh Ao 2 {ruA] Rt Fo|uiz| 8}
o] EgAeFollA WTE&o| BAE O] English lavendert A5 Al F7)ul
2] o] AYY Zoz ARHAT TR FYHLE HEEO]
ytop ab71 217 912E ZoZ o7jARl, & APAH A+ U 5E0|
A", B9, Uol AY3] 2 LEE zwis ol IIulEle} wulEe}
o|E] EZg&Az|olA AF o] o]Fix|A] 92 2 HAE #B3IIel
= Ags] ojggo] A, lavender?] o] HEL F7/d0 EF

o O A
54L& 2t Ao R ulFolg of, o] &uixe FIIEl EATt A

Fringed lavender:= English lavender$} HA|Z o= u|sgt W HY¥S
Ry, Halo|E thgFola AF wo] o|Folx|A] ¢ Ho| FAo]
oth (Table 11). AAFH o2 HaO|ES E-LY Az FolA UITEo] A
3] A3tY HE fringed lavender?] 'UZols Helo]EL 8ol ys}A|
o}&-& UERAZ Qlth Eah, English lavender’} ZAH|E}Y} wmEajo|E
ZgA e oA o] A o]Fojx|x] ¢okd ZAY fringed lavendero
ME o] A3 o|Fojz|A] ke, ole o] TELEY Vg2
xre] ulgo] RAYSIAL F2 HEH Edo] HAYULE Yuigct 2
U, 29 2714e Aol Wesitiz dAL,



Table 10. Effect of several substrates on rooting” of
English lavender (Lavandula angustifolia)
cuttings.

Rooting Root No. of Psri‘liu:ri)int

Substrates rate length root ra tiog
(%) (mm) (ea.) .
(%)
Sand 100 a 37.0 a 18.0 a 0
Vermiculite 80 b 3.6 cd 11.0 b 0
Perlite 100 a 13.0 bc 18.0 a 0
TKS-2 40 d 6.4 bed 1.0d 0
Cocobita 60 c 0.8d 3.6 cd 0
TKS-2/Ver 40 d 2.8 cd 2.0d 0
TKS-2/Per 80 b 14.0 b 4.2 cd 0
TKS-2/Ver/Per 20 e’ 3.4 cd 0.2d 0
Co/Ver 0f 0.0 d 0.0 d 0
Co/Per 100 a 8.6 bed 14.0 ab 0
Co/TKS-2 80 b 11.0 bc 1.8d 0
Per/Ver 80 b 6.0 bcd 8.6 bc 0

? Rooting was evaluated on 10th day after cutting

treatment.



Table 11. Effect of several substrates on rooting® of
fringed lavender (Lavandula dentata) cuttings.
. Permenent
. Rooting Root No. of wiltin
Substrates rate length root at'og
' (%) (mm) (ea.) e
(%)
Sand 100 a 16.6 a 14.2 a 0
Vermiculite 80 b 1.6 b 8.4 bc 0
Perlite 0e 0b 0e 0
TKS-2 20 d 0.8 b 0.4 e 0
Cocobita 20 d 0.2b 0.8 e 0
TKS-2/Ver 80 b 6.0 b 4.2 cde 0
.TKS-2/Per Oe 0 Oe 0
TKS-2/Ver/Per 100 a 22.6 a 12.2 ab 0
Co/Ver 0e 0b 11.0 e 0
Co/Per 20 d 0.6 b 2.4 de 0
Co/TKS-2 40 ¢ 1.4 b 1.4 e 0
Per/Ver 80 b 3.0b 7.2 bed 0

?) Rooting was evaluated on 10th day after cutting treatment.



2 ZAzlolA L £2] lavender® WA zlol glo] n B3 xjo]l& KHY
Cl. English lavenderis F7|8iA] & F& {7]ufz] F IFFH[Efete] &
o] wol {elstsd, fringed lavenderis Helo]EE A g F7jufx]
g B2 {IluiA] F TKS-20te] E-EAe|oA T o] kot ol
Aol Aoz BE FERES v|E PHlstA L7 vixgt &

AG 4 AT, Ao 4 F FFUE S¥s] ¥ 0N E AUy B
A

Lemon verbena®] 4hE ol AUZ HEYE AP A table 58 Z
th AAAHA ZHES EE FASHA g Ae|Fold = Helo|E, FIn|E}
oM g2 UZES BY, MU {FouAloldE W] AR}
th olo] mel, {IluiR|t iR E& A TolMEe {IulA] ©&
Hrop 453 U 24, I ¥AEE 2AE Boch olyy Az
2 netd of, lemon verbena= F7|4do] JE Y Folulx] 2 ELujx|s}

ol YUY =2t A



Table 12. Effect of several substrates on rooting® of lemon
verbena (Verbena officinalis) cuttings.

Rooting Root No. of P ﬁ T‘:‘.’ent
Substrates rate length root rat;gg
(%) (mm) (ea.) .
(%)
Sand 60 b 2.6 e 1.6 cd 0c
Vermiculite 0d 0e 0d 0c
Perlite 100 a 34.0 a 8.6 a 0c
TKS-2 40 ¢ 10.0 b-e 1.8 cd 0c
Cocobita 100 a 10.6 b-e 5.0 abc 0c
TKS-2/Ver 100 a 30.2 ab 7.0 ab 0c
TKS-2/Per 100 a 18.0 a-e 5.4 abc 0c
TKS-2/Ver/Per 60 b 3.4 de 2.6 cd 0c
Co/Ver 100 a 27.2 abc 90a 0c
Co/Per 100 a 25.2 a-d 5.2 abc 10b
Co/TKS-2 40 ¢ 6.2 cde 26cd 30 a
Per/\{_er‘ 40 ¢ 7.2 cde 2.4 bcd 30 a

?) Rooting was evaluated on 24th day after cutting treatment.



Common thyme?] Z-8-2 ulxs] KB,

HEHd

atet 2 2|7t g&E& Urhio] FET AZH S Ze ZoE HoAr
(Table 13). TKS-2 & vl Rsle] #7], Frlulxle DgAels ELA
Hrp U gol & o + Ak F, /7], FouiA|Y dENee 2E
A U golE 2 A0l7l fEAIEE UIEET AdtE e TWEE BAF
2 ek & 4 olch

Table 13. Effect of several substrates on rooting” of

common thyme (Thymus vulgaris) cuttings.
Rooting Root No. of P 3’;?‘:?‘;?
Substrates rate length root .
(%) (mm) (ea.) T’

Sand 100 a 7.4d 6.6 cd 0b

Vermiculite 80 b 3.6 f 1.6 d 20 a

Perlite 80 b 2.6 f 5.2 ¢ 20 a

TKS-2 80 b 5.2 de 8.0bc 20a

Cocobita 100 a 6.2 de 58abc 0D

TKS-2/Ver 100 a 21.2 ¢ 8.4 bc 0b

TKS-2/Per 100 a 25.0 be 9.4 ab 0b

TKS-2/Ver/Per 100 a 32.8 a 9.6 a 0b

. Co/Ver 100 a 7.6 abc 9.4 ab 0Ob

Co/Per 100 a 16.2 becd 9.0 b 0b

Co/TKS-2 100 a "+ 26.2 be 9.6 a 0b

Per/Ver 100 a 3.4 f 52c 0b

* Rooting was

treatment,

evaluated on 24th day

after cutting



L 22 el Ao wE U a3

AR 2 A Ud TR w3t w}E} NZASIA wHESHA He
o, olg3t W YHL A B2 JI27 ¢ ¢ixet LAY B
ol Qria & 4 gith. £ AP 7 il S|4 REAY $XE &
UE AEA] g A= ¥¥E FrIstaxt st 229 & JpA oA
3FELE Lol AR, %, MFE FEs ARY ¥, U2ES v
3lod=tl, rosemary?] ZI}E table 140] Uehidlch A UL
Z Aol §lo] TKS-2& A g3tal BF 2 ¥HIE&E RFded, #AA¥
AE vt Be, Bejo] A AU 90%, S5} 86%2] WL E 3}
Hol 20wo] HlBted WA B VT Uehlglch whde] Bajo]Ey

T 2 Aolgle] 80% ol4e UTLE RelF

-{mkl

e
o ANEI}E & 4 goch oY A waste] B ©, rosemarys %
B RS 23 Qb 2o wusE, AL O Hu 9 AE

off Hjste] Aujdeg He Aog A2}l weld, rosemaryl: REojA
o] A3 Felol osiA Hrie AEAl AHEEHE 4E W U428 Zd o 2
oare uiL Aow H 2 qr}

English lavender= QA2 WU HE A AHoAet 22 vixgt U2
Z2%E Ried, A2 349 I et &2 E92E&S uehigc
(Table. 15). BAFQl W2 Aye wE, 422 K7 WL A 2 5ol A
T2 Rl g L EE&ZRA0A W Eo] Asdldon, TKS-27F 4
o gle iAol = U2E0] F43] AL Alg A HAE 45
By, d3E FAFL UAsE YEIALU, oM AT AedsE
f7liR oA ] T go] Zaste FYE Bk HAHY AE zjujel
o] o2t BES ad3lol ¥ Zog AlRHTL

Fringed lavender®] 7]-9-ofl= English lavender2}i= Alo]3}A AtolA 2]



UZEo] AR 31913, Fauel, HelolE g 3 IFu[efe} £
iz o] Eg&A el oMt sHFolM AT Al W&ol ok, oE
SOl 23T A4rt ez ejRo] ' ZE on|gct (Table
16). Widol, AFolA AT daes FEY H5Y BUE4E BHIHE
of, $%et SHFET & U2 AAYE 23 e He R

Lemon verbena?] Ahde ]3] ¢|x|¥ 2 78S fringed lavender@} H]%
I BYE Borh &, I3nel, HepolE thg W REyjujx|ele] E&A g
TFollA AR ATt B2 UITEE RAFr) (Table 17).

olegt Al AH A UZ ZFYPL Fojct o3t AAE BRoFa
e, Rio et al. (1986)0 2|3hd, oliveolr 7|4, F%, J¥=2 e
of A5E WIES ZAY A V% 85%, AR 70%, I FF 60%e] o
&S e =, ole ©AMES oo Y& o)s] wjEoleta sled
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Table 14. Rooting® ratio

(%)

of rosemary (Rosemarinus
officinalis) cuttings as affected by cut position.

Cut position”’

Substrates

Upper Middle Lower
Sand 90 ab 86 ab 20 c
Vermiculite 90 ab 86 ab 80 ab
Perlite 80 b 80 ab 80 ab
TKS-2 20d 20 c 0d
Cocobita 80 b 100 a 80 a
TKS-2/Ver 80 b 80 ab 60 b
TkS—Z/Per 60 c 80 ab 80 a
TKS-2/Ver /Per 80 b 80 ab 80 a
Co/Ver 80 b 80 ab 60 b
Co/Per 90 ab 80 ab 60 b
Co/TKS-2 100 a 100 a 80 a
Per/Ver 90 ab 70 ab 60 b
Average 78.3 76.8 61.6

y)

Upper (softwood

cutting),

lower(wood cutting).

?) Rooting was evaluated on 15th day after cutting treatment.
middle(semiwood

cutting),



Table 15. Rooting® ratio (%) of English lavender (Lavandula
angustifolia) cuttings as affected by cut

position,
Substrates Cut position”
Upper Middle Lower

Sand 100 a 100 a 60 b
Vermiculite 80 ab 100 a 40 c
Perlite 100 a 100 a- 60 b
TKS-2 40 ¢ 40 d 0e
Cocobita 60 b 40 d 20 d
TKS-2/Ver 40 ¢ 60 ¢ 40 ¢
TKS-2/Per 80 ab 80 b 20d
TKS-2/Ver/Per 20 e 60 c 80 a
Co/Ver 0 f 40 d 60 b
Co/Per 100 a 80 b 20 d
Co/TKS-2 80 ab 60 c 40 ¢
Per/Ver 80 ab 80 b 60 b
Average 65.0 70.0 41.6

2/ Rooting was evaluated on 10th day after cutting treatment,

) See table 14.



Table 16. Rooting®’ ratio (%) of fringed lavender (Lavandula
dentata) cuttings as affected by cut position,

Cut position”’

Substrates

Upper Middle Lower
Sand - _ 100 a 100 a 80 a
Vermiculite 80 ab 80 b 80 a
Perlite 0e 60 c 80 a
TKS-2 20d 20 e 20 d
Cocobita 20 d 80 b 40 c
TKS-2/Ver 80 ab 60 c 20 d
TKS~2/Per 0Oe 0f 20 d
TKS-2/Ver/Per 100 a 80 b 40 ¢
Co/Ver 0De ' 80 b 80 a
Co/Per 20 d 60 c 80 a
Co/TKS-2 40 ¢ 40 d Oe
Per/Ver i 80 ab 100 a 60 b
Average 45.0 - 63.3 50.0

?) Rooting was evaluated on 10th day after cutting treatment.
Y) See table 14.



Table 17. Rooting®” ratio (%) of lemon verbena (Verbena
..officinalis) cuttings as affected by cut

position,
Substrates Cut position”
Upper Lower

Sand 60 bc 80 ab
Vermiculite 0d 90 a
Perlite 100 a 70 b
TKS-2 40 ¢ 80 ab
Cocobita 100 a 50 cd
TKS-2/Ver 100 a 90 a
TKS-2/Per 100 a 60 ¢
TKS-2/Ver/Per 60 bc. 80 ab
Co/Ver 100 a 60 ¢
Co/Per 100 a 90 a
Co/TKS-2 40 c ) 40 d
Per/Ver 40 c 90 a

%) Rooting was evaluated on 24th day after cutting treatment.

") See table 14.



th. A A BEY] BSA F2AY 4
AR Abgee] U2 J|E2F0E Ag A3 AR
wizl o2 AE BY 4 QUth Hedera helix®] A& A-Folx
AR AEZRE dojzl AlfRche vlad AFzoN BSH o] ¢F
3}tz 3}elx (Poulson and Anderson, 1980), blueberry®] AlEo] alojA
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t}= B 327} gt} (Wilkins, 1988).
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Table 18. Effect of mother plants grown with different light

intensities on rooting ratio

vulgaris) cuttings,

z)

of thyme (Thymus

Grown with lower

Grown with higher

Substrates light intensity light intensity
Sand 20 60 ™ ¥
Vermiculite 20 60 *
Perlite 0 60 ™
TKS-2 40 40 ™
Cocobita 20 40 °
TKS-2/Ver 60 100 *
TKS-2/Per 20 100 *
TKS-2/Ver/Per _ 0 100 *
Co/Ver 80 100 *
Co/Per 80 100 *
Co/TKS-2 80 100 ™
Per/Ver 40 80 ™

z)

y)

Rooting was_evaluated on 24th day after cutting treatment,
*®k, %, 7! Significance comparison between cuttings

differently grown with lower light intensity (max. 700 xmo

-2
m
respectively,

1:m% sec') and higher light intensity (max. 1,400 zmol -
-sec”) treatments at the 0.01, 0.5, and nonsignificant,
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HE UL FEY FelF, HH BFE AR ZA: table 193 2
th BE2 Hujo] tizgt AE Ak vl sidEE MY FALX HEY B
#@7h 1.17 g-on’22 743 &ota, wulgelo]E (0.19 g-cn), Halo]
E (0.16 g-cm®), TKS-2 (0.13 g-cn®), IZZHIE} (0.10 g-cn)e] &4
2 zastgeh a2, ZRAE,FY] FEE vk F¥E Biod, 2
Suel7} 531.0 %2 74 &2 &S e, HolgelolExs b
zof wst] ArjHoE Ee PosAS HAl o] BF otk phe
AXNYog 5-7 FE £XE Uehidxg, HelolEY F% 8.0714] &
of# pH Aol Wodt Ao ARHIUTE ECY FPE T ujxY ZFS

2, HulEelolE, Helo|EY FLE 77 wiAEA Hol =7t mi¢
G o) uhsle), {7l TKS-2¢} ZAW|EE ztzb 1,26, 1.63 oS-
o2 AY3] &2 o|2EE ££& Uehdcl 18 HEEZ AEHE
ajzje] Eeld &l tiside 28 AFE W a2 Y HeE A
AlEte] Stk A 27hx] HAsici B AAEERE Ay
=10-15:70-65:20%2] HeZ FIF&o| uf¢ & Zo|] FFolrt oAE &
2 FIFol A7EHE 2 S8 BukE o] &Y FS uixY o] Hau
Bl YAEI wobd £ 9o} ol E3siA 4 3, +EHEsL
o}g7] wEoltl. E EYE FANEE 3 uixloM= e} o] &Y £ ¢l
= A¥F7t uiRge] 5-10%0 wiHo| v E} wiR]oA & 20-25%F & A

l

T BE x| FIFEo] Hokl= olf F¢ 3shtoltt (Fonteno and
Nelson, 1990). o] ol ¥ wl, 2 Age] 0|8 Welo|=s} n]
gelo|EE E714e) ZWold S48 AEL oaFATh. E AN of
23 7] Q) TKS-2¢} FIAu|el= Ztzt Qutzog oA ol §u)
z]¢l ¥ ERA (peatmoss)®} ZIY Folo] t{AE (coconut coir dust)f]
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HHES A EUR w2 B 4 ) KSE gurzoz Xu|e] 98%

= AAhe FRAMEE TR Yol E3F 3718 AW vEE YR
Y 4 olr)h umleld B714 % Bedo] $4:513, xp Edof c00-7} 9
o] CEC7} # Rulgo] Frh E3t Eajlo] tysle] 22 AAs Ay
el E Fall7t =elA dojutr] wjRoll olHetde ebHol Ay §x)
4 vk BAY FAoA BAET) wjBoll WalE ¥ F2ERTL QL
ol UZE vixZAe YL 73 gk T}, ko] AubAA)
ot el fert dlon, B4ate xnt 20| 43 Y40
FASHA DolA flzoj we] TYst, $hH A=A AF4I) tha oy
THHEE zt3 It} (Beardsell, 1979; Nelson, 1991). o]8]3 THEE wji
of thE FrlulAgte] Ego] HAZ o] LRI g, E MYPANE
E&Azele] &S MEBYUrh IInEle IR Y Z3ny ZA
2208 22gyl dx, "Waldl, dxurol SAoM MgiEn, ojHe
NERAS tiAA|RE 1980dTiiE EAHoE o|LEy At}
(Meerow, 1994). cixl¥Ql 3ty 5442 pH 5.6-6.9, EC 0.3-2.9 nS - cn’”’,
CEC 38.9-60 me - 100g™'2] M E Holn, ECY o]l FZ uiTlE E3§ o]
5 ofZol Nag} C1o] ¥ayo] £ 4= ot} (Evans et al., 1996). & AH
olA EC7F 1.63 FEZ o2 £ $£& 2 AL o]z BHS
gt & 4 oloh. ZFujERs H4do] Aein Az thgolw HA

THEA, wiege] £32, ¥z 9 HYFol glon, NERART L3

&3tolrt (Cresswell, 1992). o]yt MlAHHL |58 WE B TYHe
AN UZTgol 4YY S UM Ao AlzHgon, gos Hue i
BNl glof ) zARZAY ouE 2ke Ao W)



Table 19. Physical and chemical properties of various
substrates for the herb cuttings.

Bulk Field
(ained ratio) density 00 P (as-ca)
(gren’) S
Sand 1.17 23.5 6.6 0.02
Vermiculite 0.19 175.9 8.1 0.18
Perlite 0.16 92.7 7.3 0.04
TKS-2 0.13 520.7 5.8 1.26
Cocobi ta 0.10 - 531.0 5.9 1.63
TKS-2/Ver® (1:1) 0.15 304.8 6.5 0.74
TKS-2/Per (1:1) 0.16 210.0 6.0 0.60
TKS-2/Ver/Per 0.17 289 8 6.7 0.54
(1:1:1) : : : :
Co/Ver (1:1) 0.13 387.4 6.5 0.82
Co/Per (1:1) 0.14 244.9 6.8 0.60
- Co/TKS-2 (1:1) 0.11 582.0 5.8 1.59
Per/Ver (1:1) 0.17 168. 4 8.0 0.14

*) Ver: vermiculite, Per: perlite, Co: cocobita
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wxle] ZHlEEs Z3ue}l, TRLLALS B, pHe ARAEY TKS-2,
32|51 ECY B9 Helo|Ev} 7hah ottt wbdo] JpU =) phH: wo)g
Zlo|EollA, XYL Anletet TKS-2 (1:1, wv) SghwRloA, 2
2|3l EC= A FHEloA 718 &Th Rosemary?] o] mjxi AES o
Be TIMELTS-28 11 (vo)2 T wiZold Y2g, 24, 24
SollA 71 Fodch wide] b Bgo] A=zstd™ AHelt: TKS-2 ©g
THTH SUI viA] oA LZPAAE A To] AV £0°S4E YIS
o] 3713ttt English lavenderE& 2|2} Helo]|E, I.3n|e}le} HeajolE
€ 47 11 (wv)2 2UY A 2EAM U2 g, Uad, T3] F9r)h
Fringed lavendero| A= Rz, TKS-2, Hu]Ezelo|E/Helo]Eolr Wz gz}
< %ol Fdt}. Lemon verbena: Hz}o|E, I FH[E}, TKS-2/¥n|Ee}o]
E, TKS-2/EzlolE, TKS-2/¥{u]Geto|E/Halo]lE, I 3u|e}/vn|Ez}o)
E, el Eetol B Az FEo)A d2o] 100% o] FolHct Waae
Ho|E2lolE, Helo|E, TKS-2 ©g-Folaqt 80% Uo] o]FojHT,
212] FEoM = 1005 LZo] o] Foj ATt Hed WA A rosemary=
S ulel/TKS-28] vz Z¥tolN H2A]4ES & H9, 100% 'do] o]Fo
U} English lavendery &x]4122o] ¢ R, HajolE, I 3ujel/Hajo)
Eo] AzlFollA 100%, 22| Wksx|ide] A9 2, wojgEelolE, H
glo]E whgFo A 100% 'wZo] o]FojArt. ey}, fringed lavenderol A
=245 29 Rl Ks-2/Hn|Eelo] E/Melo]E, Ta|a kx|
AEe B¢, EelollA 100% UZESith 3 lemon verbenal x| A}
2% HelolE, I3ue}, KS-2/Hu|Felo]E, TKS-2/Hejo|E, I IH|E}/
HujgelolE, IAnel/Helo|lEY HE Az TN 1005 LIE AT W

fr

fr
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Table 20. Effect of different media on the plant growth.

(unit : cm)

Plant Media TV® TP TS CP
Plant height | 10.00 7.13 9.80 3.53

Marjoram | Leaf length 1.78 1.73 1.98 0.87
Leaf width 1.28 1.15 1.23 0.57

Plant height 6.03 5.33 6.97 1.57

Oregano | Leaf length 2.00 1.83 2.03 0.83
Leaf width 1.83 1.70 1.83 0.65

Plant height 8.43 5.70 6.60 1.60

Basil Leaf length 0.80 1.20 0.77 0.40
Leaf width 0.37 0.60 0.43 0.23

Plant height 6.25 6.23 7.25 2.73

Thyme Leaf length 4,18 4.35 4,40 2.53
Leaf width 3.08 3.08 3.28 1.95

Plant height 6.80 15.5 14.4 4,1

Coriander | Leaf length 1.67 1.67 2.30 1.07
Leaf width 1.73 1.90 1.97 1.30

‘T:TKSS, V:vermiculite, P:Perlite, S:Sand, C:Cocobita
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ALY AJIE AP AE ¥ 213 Zo] Yelyitt AJuslr] HA3L
A7l =S o B3 eE AT otz B¢ 7 SeolEY
ArlelA Ao R FITPOLL 128, 72 LI 503 EFOlE o=
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Table 21, Effect of plug cell size on the plant growth,
(unit:cm)
P 228 220 162 128 72 50
No. ce
Plant
height 7.10 8.17 8.30 13.07 12.17 11.50
Marjoram |  Leaf 1) 5} 47 163 240 2.50 2.67
length
Leaf width|1.00 1.17 1.00 1.70 1.80 1.87
Plant 14 43 597 653 9.17 873 8.60
height
Oregano | Leaf ~ 1143 4909 130 1.87 1.80 1.77
length :
Leaf width|0.77 0.87 1.13 1.30 1.90 1.33
Plant
height 1.10 4.97 5,93 7.50 950 7.57
Basil Leaf
length 3.17 3.20 4.13 5.37 6.07 6.53
Leaf width|2.30 2.23 2.67 3.23 3.83 4.13m
Plant =\ 77 6.70 8,47 9.57 9.53 9.43
height
Thyme Leaf
length 0.40 0.80 0.77 1.03 1.00 0.93
Leaf width|{0.23 0.40 0.43 0.50 0.50 0.50
Plant
height 473 4.90 1.53 11.40 13.50 13.73
Coriander| Leaf 1 g5 1 83 907 233 273 2.90
length
Leaf width|2.00 2.07 2.50 2.93 3.40 3.30
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whetd 2 Aol o 71Al By T cimfdabAA L
AT 712ATF2A HE] AFA YZEAY FF U 5= AU §8
BaA] A HES Adstaal sgcl. £ d3E ol Yol HEY F
B8 AL A3PEA B 27 Age] JH RS uiY HEE A
Lst7] 913t A& +Ysidch

2. A= 9 Yy

7t AEA BRz2AAY Ae

Majoram(Origanum  hortensis), oregano{Origanum  vulgare L.),
thyme(Thymus  vulgaris), pineapple-mint(Mentha  spp), rosemary
(Rosmarinus officinalis) Z18|3l lavender(Lavandula vera)®] 6%2] # X
& ZAAER St Al SAEH PR RE 8on Zol2 23}
31, A2 6% FABlA AT 10719 A48 &2 Uty 7Rl A
S3taoh A2 vidE dusta A3 4 7heg st AS(FAA
°1§). 71BETEE 25CE /XA FArh UAEFS A@Hg 043l
75% AHBLIL, ThE71E o] &8sl SEE FEI| AAAA Fr).

ARz A2+ 1BAL} NAAE Ztz}b o2} 50, 100, 200, 300, 400, 500,
323 1000pnd] HE2 527 H=|sle] 3MbE Felstadch Al 1998
39 49 Az2]ste] 104 ¥ 3¥ 14U W& ABIAR, Ae 33 F
49 3¢ HF LI E AT AEY AR D AL 2y} 2Po g

SERGEEY

U SRE TUPE 43
SEE AR ZJEE AU S3AM ol 88 TUNREE eI Urh



TKS(AH| 2= & ):sand(2:1, v/v), TKS:perlite{2:1, v/v), peatmoss:field soil(l:1,
v/v), peatmoss:sand(l:1, v/v), cocobita:isand (1:1, v/v), field soil:sand(2:1, v/v)
2 BuNED oo} 7 Neo|T GUMEOT stdnh AE WY (e 3F
2 pot(Tx9cm)ol FAISHT Wg27|oE ARBSE Tl ALBS

s} Tyttt TAAEL 9 AYolH AgY FEI} FYsith A%
b e o] E5jo] AAlNTh AE) 23 FNF 1Y, 2
gz BRHos B o dme Eel A77 W Al 3R 22t 2kt
dch. Telm A A AR Q A A W ABFS 2k

th. BA%E SASE o]&3iA Duncand TiEAFE LR 24 sigich

~—

l-N mlm

]

. 48 gEe 2 -394 3%

I = (bulk density): mlg] F#o] ZFH cored °| &3l viYEE
4202 Wo| Yol Eojl ¥, ujdES} cored] FFFE FH3IAL cored
Eyjof that AEL FAE Aiste 331 cHCho 5, 1985).

28 4Ee] phet EC EAY NYLE 1058 250l HlFAol Ao} 34
SomL& ZFStaL 1A17 WA F EFAsHch ®AE Qak(orgamc matter
content)2 Tyurind& AME3}edti(Cho &, 1985). 0.5mmA|E AE FUY
HGE 0.5g 250m1 A7 EehiIol i, FEIA 0.4N2] K:Cr:0,%}
HS0, E3-89g 100Lg HIlstalch 48 FE Wi 200C F=2] =AE
Adztel] stdste] ZetAa uletolA 1EI} WAdsy] A A st BH3] 5
£7 7ttt W2 ¥ Z/4 oF 1500l 713l 5ule] 85% HPO, H7HE
= 5~68+8-0] 2|A]ek g-a dipyridil)S & 7}3}3 0.2N FeS04(NH4)2504
£dog FF(FAL FHN - Y > ©EM)3A Aasiolrt. Fol2
88 (cation exchangable capacity:CEC)2 ZE 5g& IN-NH,0Ac 50nlLZ
B AR F O RE2AL oIste pHE FFsATh I o] F&Y



£ IN-NHOAc x}$] AASEZ A 3lo] ool x|Lag ZA31gc].
3. 4z 9 a3
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Ugo] mx& NAAY HE & A3}(Table 22), nfrHolA = 10U#)
28] UT-go] 70%ull W3] 503 100ppnA 2lol M= 80%E 10%E = ¥
et 28U, 3329 Fol th2F7} 90% UELL Hold] ul3| 50
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3 glel & xjelz} gigich

W o dsbiet 10905 TRV 75%0) W2 &S Uehd ot 300ppnTE
st o3l W WL Rl Iy 3FAmjE tlRT B of
Uel AelFelME 100%2] LIS RHojA e#7hxe] Z-9¢E NANE &
g wAY 5 dddch

Eitls A ¥ 10gxjo] W2 go] iR olA 105 on TIE A2
ol 23]8 o] olFoix A ¢lolrh 3%R| I R} 70%lu)
H[3§A 100ppm A ]2 80%, 2|3l 200ppmollA 2|2 100%2] U2E&S
LtErdTh

A EFY 2ol o] NI JtiEY R} BtEAYA] Byt

BAX 2ol mE mtxd, edrhe, Jeln 2xnlelg X3 Y Ae
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ZzulEle 1097 o] A QF oL 21dxiE 100% Lol o] F
ot

tiN = IBAS] E= A3 °1§§Elzl ofgktt, olg} o] ZTEFo 23t A
<Az Ao g vehtA] dde HE AES &7t Jteal 5T
AZsREHN FEL FT71 °I—r°1117l°ﬂ AlZto] YR L o|F w0l
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Table 22. Effects of NAA treatment on the rooting(%) of
several herbs.

Mar joram Oregano Lavender
Treat. after  after after after after  after
" 10 days 21 days 10 days 21 days 10 days 21 days
) (%) (%)
Con, 70 90 75 100 10 70
50 80 100 50 80 20 60
100 80 100 60 100 0 80
200 50 90 90 100 0 30
300 70 100 100 100 10 30
400 0 60 50 100 0 60
500 50 100 50 70 0 30
1000 30 - 90 70 100 0 60

Table 23. Effects of IBA treatment on the rooting(%) of several

herbs.
Marjoram . Oregano Rosemary
Treat.  after after after after after after

(ppm) 10 days 21 days 10 days 21 days 10 days 21 days
(%) ' (%) (%)

Con. 70 100 75 100 0 100
50 100 100 100 100 0 100
100 80 100 80 100 0 100
200 100 100 100 100 0 100
300 100 100 100 100 0 80 .
400 80 100 80 100 0 100
500 100 80 100 100 0 100
1000 100 100 100 100 0 100




U LT oE JHF BS

mEHES FA F 14, 24, 4Y H o 2FL A Ay, BN ¥
1447Hx & Aol7} gitiz} 24dAole TKS:S(2:1)F7t 718 Fokch 19
U, 349zi(5F )= 2318 PM:FS(1:1)77F 78 F9ta th&o] TKS:S(2:1)
a3 FS:S(2:1)F Aotk ZEu, ol 3ol felsdel dldich A4
5 AMZEE KS:S7F MR Fodch wbdel A QRe 2R AEFS
PM:FS(1:1)7} 71% &olt}. o|2n|fo] njzge f7]E¢Q JERAI ZF
3 UREH EQM # Agte A& ¢ 4 ok dEf nixy FHY
(Origanum)o] ju]sH=tiE u|&olA & Alets SBREH HEHo| W2
NER2NE A-Fe|A F Arivta AlZ2"ch opE2 pH 5.6~6. 4004
2 zjgict. 2ol PMiFSY] phe 4.93UHE B73813 nlzghe] B8] 34
Udrl F2 o2 nFfo] nrUdL BEY FHFFol mlf 52 HEUS ¢
+ lddch

Table 24. The effects of various media on the growth of
marjoram after 34days.

Top Leaf Leaf Fresh Dry weight

Media height length width __ weight(g) ratio(%)
(cm) (cm) (cm) Top Root Top Root
2:1/viv) 20.2b° 1.21b 0.94a 0.95¢c 0.71a 0.20e 0.08b
TKS:S (2:1/viv) 33.5a 1.90a 1.13a 5.09a 0.52ab 0.50b 0.05c
PM:S 1:1/viv) 16.0c 1.10b 0.60a 0.17d 0.09¢ 0.34c 0.01d

(
(
(
PM:FS (1:1/viv) 37.5a 1.97a 1.30a 2.23b 0.36b 0.65a 0.10a
(
(

TKS: P

FS:S (2:1/viv) 35.8a 0.97b 0.60a 2.37b 0.44b 0.35¢c 0.05c

Co:S (1:1/viv) 17.9¢c 1.70a 0.87a 0.67c 0.52ab 0.16d 0.07bc

*Means separation within columns by Duncan’s multiple range
test at 5% level.
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287k A& G2 utxE fFalsioh cint Uidigdo] Ayt e
g A Qe AEBo|tt. EUlxE X7 BA ¥ ULZIAIE 2 xlo)v}
gleut 24zl C0:S(1:1)2 PM:S(1:1)& A3t thE 571 Az ol
zpol7h glsirt. miz oMol Ho] 34Umi= PM:FS, FS:SoflA A&o] Fgt
on alx oM EAPY TKS:PAMNE F2 AL Vehjdch a4y
25 AEFE At A3 FARE Z2E UElch o]2 o]fo e
Ocinum 4ol 43t= nf2ya} ed7les f71do] B FojA & 2z}
v AL o F drh

o] ntxz it ARY viYelM A ety wiie) doz §
BEAle] Bz 23, Be SBA F243 2] 4S5 Bl Oy B} 4
T 22 A7 Jivi"ch ok FuellA ¥|xpaglo] widHo] mlE Az
npR e e 8o F7HH Zdul AFE TR FAZA| i A chaF it
AFTE Tohd sAchA Zst 9goe|e} 2

-

N

Table 25. The effects of wvarious media on the growth of
: oregano after 34 days.

Top Leaf Leaf l_Tresh Dry \‘veight
Media height length width _ weight(g) ratio(%)

(cm) (cm) (cm)  Top Root Top Root
TKS:P (2:1/viv) 36.3a” 2.77a 1.70ab 5.64ab 1.19a 0.94a 0.10a
TKS:S (2:1/viv) 32.0b 2.77a 1.47ab 6.58a 0.43b 0.78b 0.06b
PM:S  (L:1sviv) 17.2d 1.87b 1.47ab 1.33d 1.09a 0.31c 0.06b
(
(

PM: FS 1:1/viv) 36.8a 2.80a 2.00a 2.92cd 1.15a 0.36¢c 0.06b
FS:S (2:1/viv) 36.2a 2.87a 1.70ab 3.98bc 0.53b 0.82ab 0.19a

C0:S (1:1/viv) 24.2¢ 1.53b 0.97b 1.33d 1.23a 0.29¢ 0.15a
? See table 24 :




zzojele Aol mxlE TUHLEY ¥ BE, Y F 4L
g9 edhieo} nfawe 2 Xo|z} glglovt Bxutele A
2 Rolt} uYZKE W} glo] KAR FTE Hgod, uUsle
TKS:P, TKS:S7} 3 Umz] EFRAMELE xlo]7} glglth. 53] TKS:P= X4
B AdFo] 71% £ £X& Byl Park(1997)0] 2jshd Z=mj2je Al

Ul EHE $E%) FEEAN $2 ¥S d& 4 dvh2 ok JdA S
e fF71ES ARt KS7F TUH FEAM AFo| F2 J2E ARH

U 2xojels O mkagely} edzhest Bel A%e] e ol
Ag & 4 Yk ol mEHIY LalFhes} Yol xEgo| opm B
Bigolmz Ago] il Ze & 4 Atk & Y F UIA UolE HP

23 12.5ecm2 A ¢F 209 7ol 15emAl 2l @& 7t e 9t
njzeg MLY 4 ok whebd E2uiels 4ol melEg S22 4t
BSEA B9 471 RS 22 ASAE 3] B/} b5 Aoz AR
At

Table 26. The effects of various media on the growth of
rosemary after 34 days.

Top Leaf Leaf I:'resh Dry \yeight
Media height length width __ weight(g) ratio(%)
(cm) (cm) (cm) Top Root Top Root

TKS:P (2:1/v:v) 13.0a° 3.10ab 0.37a 1.36a 0.18ab 0.25ab 0.0la
TKS:S (2:1/viv) 12.7a 3.23a 0.37a 0.83ab 0.09bc 0.3la 0.0la
PM:S  (I:1/viv)  9,2b 3.07ab 0.23ab 0.67ab 0.13ab 0.18b 0.07a

PM:FS (1:1/viv)  9.4b 2.93ab 0.33a 0.89ab 0.12ab 0.19b 0.0la

Co:S (l:l/viv) 9.5b 2.60b 0.33a 0.67ab 0.22a 0.17b  0.02a
- * See table 24




B8 ABo] 2ot 21 B U spANE FA W AR WAE B
t}. & @3] ZAHTable 27)8 B B4 ¥ 14U7IA ] BLE 6~Tceme
o o 208l0] AVE HIT 167} 10caBEgo] 2] gbo} FpHtiE 2
zZul Ay 4%l 99 RS U 4 Aok, B3] NEDAc} RS 4L A
277 9A FHE ARo] Lpith ol ¥ wjxlo] 3E¥ GRo] So9lx]
%47] wiZolel ALZHc} Table 704 #118] 82 16.5cnE LERH TKS
of ma) ST KS:STIF PSS 37k B8 Ushis 2 o 4
ot ey AMEFS KSiS7 /b B3 TKS:PS} PFSIE 2 Uehdeh
oletgo] HES| EFo] W AZ T KU Chung(1986)0] B
2% uhe} gk o

olxte] ATE mFol T HIE EF Buop|d +28 sy BE
A s KSH WelolE(P)E T8314 ASTTHI TIE Eeolut &
ur} BUBBE S2stelet AU

Table 27, The effects of various media on the growth of
lavender after 24 days.

Top  Leaf Leaf Fresh Dry weight
Media height length width _ weight(g) ratio(%)
(cm) (cm) (cm) Top Root Top  Root

TKS:P (2:1/viv) 9.7¢* 4.86a 0.75a 1.24a 0.09a 0.16ab 0.02a
TKS:S (2:1/viv) 16.5a 4.79 0.79a 1.35a 0.08a 0.15ab 0.0lab
PM:S (1:1/viv) 5.0f 4.46c 0.54a 0.50b 0.09a 0.10bc 0.0lab
PM:FS (1:1/viv) 12.4b 3.02f 0.42a 1.24a 0.08a 0.19a 0.005b
FS:S (2:1/viv) 9.5d 4.03d 0.51a 1.17a 0.08a 0.17ab 0.0lab

Co:S (I:l/viv) 7.0e 3.64e 0.57a 0.29¢c 0.11a 0.08c 0.0lab
? See table 24
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Table -28.

pineapple mint after 34 days,

e dren

dol Wl ujEel theeE ¥

The effects of various media on

o sEy

B3
A7,

2 o7 UkdxE EFstn BAFL TKS:S, TKS:P 1|3
PM:FS7} 2}2} 93.4, 6.88, 5.062.% LelytT}(Table 28).

A7t FUolAd 71 ol =
of AHg-#dcH(Park, 1997).
3 FHEEN Qo R Ty

20
T

ag=
asiA
E

A
_,_ol

the ’growth of

Media

Top Leaf

height length width

(cm)  (cm)

Leaf

Fresh
weight(g)

Dry weight
ratio(%)

(cm) Top

Root

Top Root

TKS:P (2:1/v1v)
TKS:S (2:1/v:v)
PM:S  (1:1/viv)
PM:FS (1:1/viv)
FS:S (2:1/viv)

€0:S  (L:1/viv)

33.8b° 4.47a
38.3a 4.17ab
18.7d 2.80d
26.8e 3.67c
31.4c 3.97bc

21.6e 2.87d

1.97a ¢ ggap
2.07a 9.34a

1.30a 1.75d
1.67a 4.1%
1.97a 4.74b
1.20a 2.53cd

0.59b

0.59%b
0.49%

-1.70ab

2.5la
1.67ab

0.50bcd ) nqp,c

0.13bc
0.07¢c
0.17b
0.28a

0.88a
0.29d
0. 54bc
0.58b
0.32¢d 0.17b

? See table 24



W3 AL e AEH oA E AT 4d7iRle & Alolvt
A oL} 24U FE Zol7t 7] AJRBA 4R AHel e Ato]rt wigkrh
(Table 29). '

Park(1997)e &3} oM E &5 o We|go] Apggicta g} 2
B2 Fuizbd el ciErHAlR} 74, o]§ Fol o A3 AT
e 57t4a5Zcizt Zich"ct okgd W XA EEAN ZRLNR
ol AMgEEY AS5olNY 45S the Ex7 JeEE Uityo] Ze
ATE AWM 27342 A4od FUT ofFEHAStL 23 sle o] &%
T Qo] F HEFAb| d2E ¥ 4 ria 2ot

rlo

Table 29. The effects of various media on the growth of
thyme after 34 days.

Top Leaf Leaf l?r‘esh Dry \_veight
Media height length width weight(g)  ratio(%)
(cm)  (cm) (cm) Top Root Top Root

TKS:P (2:1/viv) 24.2a® 0.70a 0.43a 0.81b 0.05b 0.09b 0.01b
TKS:S (2:1/v:iv) 18.0bc 0.73a 0.43a 0.94a 0.11ab 0.13b 0.03b
PM:S (I:1/viv) 14.6c  0.63a 0.33a 0.38c 0.07b 0.05b 0.02b
PM:FS (1:1/viv) 21.3al? 0.73a 0.47a 0.48c 1.70a 0.75a 0.17a
FS:S (2:1/viv) 19.3abc 0.67a 0.50a 0.85b 0.03b 0.13b 0.02b

Co:S (L:1/viv) 15.1c 0.63a 0.40a 0.29d 0.19ab 0.05b 0.02b
? See table 24




tl. SR& TPYE 54

2tE w|PYEEL B, 33y 54L& gohd Az thd Table 303} 2
th hEs 2 Ei(le’)d MUESY FA(g)EA, YAt AL B
Zf, WFo] 1.18g/cr’E FALS ¥4 gty whd, TKS, peatmossuh
Cocobita® E&3 vlx|= W& £ & UElWl
Az7t AT RS & 4 g o] Ade EYY FZ, FVHFoIu
B9 AZE5d 5L ntydsto] Fcrh(latimer 5, 1991). EZY, 7MUEE &
718 ko] W EdolM urhe 1 A s 22 ZAE eyt
(Deboodt £} Verdnock, 1971). »

7} WY EEL] pHIlS peatmoss EEAFECM 4.9302 ot U2 £AE
Ue7lE BRI AAFH O pHyl 5~6E9l0] o] Jatder, B»F
Bo gEEWN 2 EAs}l Qg BolEth ECE TKS:peatmoss(2:1)7}
2.272 74 &1 T2 EZAELE 1o)5lgch f71E S TKS T&ul~A|

oA 7HE &L 4£XE UelWla, field soil:isandoA 71 W& $3&

3, 3 & TKS:perlitex]g|7}

o2

Uelsich, e TKSEgolelx sand&} perliteg 713 wix|e] /718 ¥
22l xole IA Uelkth Fol2A|EY UBFY B £ 2EE
o] A = AT|F goj2e] Fyo| WHog A oy, ZAES
&S S3lME HolE 15~20 me/100gE Hojof 3t & Aol A8
WA % FS:S9} CO:SE AJstiE BE AP ol 2RSS = AL
£ 4 gdrh. B AAAQ ML ML TP Yol (K, Ca”,
Mg?)o] K'e] 2% 0.5me/100g, Ca*'2 6.0me/100g, Mg®'2 2.0me/100go] S|
olok stetl(Cho 5, 1985) tiiE Ffo] FUL TKS:PY F-¢ EF AHZF

X & vetdch



Table 30. Physical and chemical properties of basic media.

. Bulk Organic C.E.C 2 . s
Media densi%y pH EC matter (me/ Ca K Mg
(g/cm’) (%) 100g) (me/100g)

TKS*:S (2:1/viv) 0,38 5.61 0.81 8.21 25.66 12.48 2.46 1.41
TKS:P (2:1/viv)  0.12 5.37 2.27 25.00 34.54 17.28 3.92 1.90
PM:S (1:1/viv) 0.56 5.13 0.14 6.41 16.75 1.29 0.47 3.11
PM:FS (1:1/viv)  0.58 493 0.23 4.69 16.18 2.46 1.36 1.36
FS:S (2:1/viv) 1,18 6.98 0.16 1.52 4.42 1.221.09 0.56
CO:S (l:l/viv)  0.45 6.05 0.27 4.76 10.35 0.49 3.24 1.12

*TKS: substrate which was made in  Germany, used from
vegetables,

S:Sand

P:perlite

PM: Peatmoss

FS:Field soil

Co: Cocobita

ojAte] A¥E Fyts) BW, nmprIL TKS:P, PM:FS, FS:S, Ldrlxt
TKS:P, PM:FS, FS:S, ZRple]= TKS:S, 1g|x EHE]§}§} TKS:P, PM:FS,
FS:SoflA] & x}glr}, A2 ZE40|AL do| viad dosiy 271485
o argo] wol Weskx e mzw, edlskx, Wl TKSS, PM:FS,
FS:Soll A & xleta widEdel 2zulele} epiiy el Ao ¢4
IRIEVEE TKS:Sofl A & Aktt, o9} o] BE Ae]FolA TKS7 &
o}z F7b FIIF A8 Ul A2 KSI YL ¥ES Tl U= &
it 2EE AEGQY] HEOZ AU wRel s/ HYS 4E} o
€ FRECHCECT 453 52 2A& & 4 Adch whde) W2 A8g 1w
o™ CO:S, PM:S, FS:S 5¢ 1 Aol AR AL HE vy gio] W



gEog Erl EE £ ZRIME Fesht U3 ¥ oURE o
2753t FEol mel Ago] YekEg ¢ 4 gtk

Chung(1986)- Rhododendrone S| E:Welo|ES 2:12 My Zo] U2
T 2 ¥3 ®ale] AEZEE @It stgct. WAl Bougainvillef}
Ligustrun® 3 E:Welo|E:mu] @l ES 717t 111118 UYL Aol 3
o) w3 g Urhickn Bay ule} Yol AES Beld, ety So] 4
ol A duL nAE Re & 4+ ok

mebd 2O FHHe JRE ML TKSe e 714 wiAlel dne
B4 WA E EYNA ALsHs Zlo] Foget AeHch Th olE WE
BAE 2ABY AESL A oM SUAAN AESHEE Ago] A
HAlA] QETHE FA §E MYATE ASH o2 £} tria 4



4. 3§ 9

ARzAAl NAAgE 1BAY L= AHe|(5% 2z wE mlzy, ot
=, 2zopz], 2hld, 2| d2aIe UERA sl

HES WLERO TIE SEHY A%2 2Y, WRIKEUEE TKS:S(KKS
o} ma} 23}), TKS:P(TKSe} HElolE), PMFS(TERAS} WE)e] ¢o8
Aol 7, upRE PMFS, TKS:SolA, 287lxE FS:S, 2Znjzje
TKS: P2} TKS:Sollq 943 B&g Hych =, e’k F$& TKS:P,
P:FS, FS:58] Azl FolA Ago] 2 ol FojZich

o] 44z} o] thRE2l ZEo| KSY R, HalolE, UEL TUN AE
olq Aol f4¥Ed, ol TP FEEY EAH(ZIIeH =
%), BHE(pH U AP oFEe] AEoR) Fgol R YKo AHHs}

7l e 2 AtEHrh
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A1E B FEE MAY =27 A
1. A Ad

5o 3He A7t ALHLE FUHEI dd IFuldA e ofF 3

Sure] A AR BH0) ¥y Adx Yok Fu /FFEHL de o

HEFES it ThE ALFol Hldle ofF AL FEE {FHE

A 2A&Fo vj3] FENTE F o dFAA} HE EAAH] A

tl vz FHHe An7l @2 §3, HojolME 4-5CY A2il04 AL

o} ¥ REHEU, 324 R AEELS 5T AR 2=oN 233

g dos7|x ) whebr 2 il §BEHI & IHBAEY F4F

A BINABE st &FE ERo] Thet MARYS o|-&3tq zt 2E
H 23y 2A& Aystazt stolch

2. Az 9 3y

zt 28 AL A7t dojute 2EE It B I =& A%
th. EZANE Aty UE 40m, 80mE ol&sidrt. AF 717F XA
U Co; ¥, CH BFE AT ARGES X3S £BE H4E%
AVEES ZABIATE ABE 2422 A A FFE 10052 sl A%
% A2ASE BHRE Uehidch AVHEL 1~571A2] FFLE R
sto] 48 Al ofF F2 Aele 53, &2 el 43, iz} shsd
B2 Jele 3F, U2 geie 2, w7l AR e 1702 EAF
ach AK HES EEE ¥F, ekl ¢ ¥$3e 2SI



3. 4% 9 2%

7t. 37 A E3-9 ubdel A} maAgxd 3

niale] MAA ol 33t Az sweet basil, purple bas‘il, k-l v
bush basil B 40im ceramic filmo|glt} Uxt A A7 7to] 3BF BF 40
im ceramic filmollA 1595 713 Adgen 802} 20im ceramic filmBE.T} 3,
6d o ARYAZAE AAWFE, FF&, vEll cy EY L34 §
Aok AgE AAZ 2AE B A7) zo] BYLE 20m ceramic
filmoll A 3&F RBF 10%o]4e] &A Uelston Qi 713 FANY 80m
ceramic filmo] 1~2%8] H& ZtAE Rt 71 AAo] 45199 40
pm ceramic filme AZHFUo] 4x]2]e] BAF LAE R sESAT
QAT AEHEAL WASER] QFTHTable 31). ARLEW 3EF ulale
z-]7g*4° vzs] e BE 15CoA 713 43t HA Aol
15CE 3 BT 1592 7 293, Theo® 24C, 5C Mgl A
B2 EYY ABEAE 15T ARl AR 45l on 53] ulElml C
o #3o] AR B 202 JFAHArL 24T ¢ 5TE wlast
H A2 5T of s} 2318 24T 7} HF7|To] 3d U Ao UF
A UEebdch 28y 24T HFolME 422 mI v} ‘3&9&%:—51] o]
= chloréphyuasez] #igol A2olN golAH, FAF L EY wol
ol%t7] wiEolth. wlelRl ¢ Uz EF 24T 9o 5T Wkl 5T o #
= A2l % vlepy co AT FE3] WAL RoE Hol
3, 24T olME G54 UPTLA T AU 223 YL BAFUL
bulebel col garg 747l 2OE Beltk(Table 32),

(a3
H



Table 31. The qualities of 3 basils on kinds of films at final day
in 15°C storage. _

Film Shelf  Visual Water Total Vit.C
Species thi Lness life quality loss chlorophyll (mg/
¢ (days) score (%) (ng/g) 100gFW)
80 12 3.9a” 1.22c 28.80a 3.09 c
Sweet
basil 40 15 4.0 a 3.87 b 30.23 a 6.86 a
20 9 3.0b 11.53a 32.60 a 498 b
80 12 4.0 a 1.44b 30.32 a 2.00 b
Purple
basi ] 40 15 3.9 a 3.383b 29.81 a 4.51 a
20 9 3.3b 14.33a 223 ¢ 421 a
80 12 2.6 b 1.39b 28.79 a 3.25 a
Bush '
basil 40 15 2.5b 2.16 b 26.88 ab 2.61 b
20 9 3.6a 11.23a 24.14b 3.19 ab

z 80; 40, 20 : 80, 40, 20 ym thickness of ceramic film,
y Mean separation of within columns of cultivars by DMRT at 0.05
level.



Table 32. The qualities of 3 basils on storage temperature at
final day in 40um ceramic film packaging.

St Shelf Visual Water Total Vit.C
Species tem gizfﬁre life quality loss chlorophyll (mg/
P (days) score (%) (mg/g) 100gFW)
5T 6 3.3b* 0.8 ¢ 38.17 a 1.33 b
Sweet o
basil 15 C 15 40a 3.87b 30.23 b 6.86 a
24 C 9 3.0b 4,53 a 27.60 c 1.53 b
5T 6 3.3a 0.87c¢ 33.81 a 1.68 b
Purple o
basil 15 C 15 39a 3.36b 29.81 b 4.51 a
24 C 9 3.1b 433 a 22.35 ¢ 2.01 b
5T 6 2.1b 0.88 ¢ 28.79 a 1.74 b
Bush e
basil 15 TC 15 2.5b 2.16b 26.88 ab 2.61 a
24 C 9 2.8a 4,23 a 23.14 b 1.99 b

z 80, 40, 20 : 80, 40, 20 um thickness of ceramic film.
y Mean separation of within columns of cultivars by DMRT at 0.05

level.



1}, 9sH(Mint)

1) Spearmint®} pineapplemint

71&e] A3z} AetHE 0T 7 58 A S 27l 2 A
HoML 3712 EAAE o]€sted 1£1T 2} 24x1TColA ABIHAE= 1
+1cA AN ARt AF 2go]FRE Ueht 23]3 24+1To
A AR7\7te] o Atk 53] pineapple mint®] B¢ 1*+1T2] 40m
ceramic filmollAl M| (@GMol ¥z W7 AstA uehscl
E3} spear ninto E T AL BEd ol N2 L2 £
&Alo] word tizFolAEs A WS ¢gitiTable 33). ABFBE
Ho EZ2 2% 1+1CHMHE 40m ceramic filw3}t wrap2 A2RHZE 4
A7t M) st 2T FEEA nio APl 4dF=E ¥
o == ¢ttt

Ty 24£1C8 A9 40m ceramic filme A233)7t glo] 8U3A
o] Ftsstgdon wrapd The We FEESHUR J3l 44T AFo| Jhe
sttt tizTE 2gwel 3058 FELRAE Roln FEQE ddich A%
TS 1+1Ce 40im ceramic filnd} wrap2 AR E F+E UL 1}
mx] He|l gt $EEA0] AAVFAAY dalo] =Yt FEEUE HE
FEF 2T A7}t Wik 1£1TolM = 40um ceramic filn3} wrape
19l 32 A4S Ryon fRIE § 2E REoM HEHS W=
Y 227148 Byr). 24:1CoA= 40m ceramic film
o AAZEA(8Y)71A) 5% v FELLE B2 wap2 A 44T
of gfele] +ELLE R FEEES ‘%‘E}(Table 33). gxwed A
Z 712 288 84F A G528 ¥ T E3REF 1£1TC
o] AM&ARA 1 #4ar} Heled, 24i1°021’8°ﬂ*1% vl 23 W2 as
Hol S¢og% IS TAY 4 ook TAAERE 1X1THAIA



F &% 25 40m ceramic filmoflA FEFL Zt4A7} Agout 24£1TCTAHRA
oflME HZHFdol el ulastr|7t o FrHTable 33).

A= HE 121 CAHANA GFEL 7247 Fgdd AL chlorophyllase
o] "do] fiUeE AZEN XAAHER 40um ceramic filmoA g2 7t
271 A9 A2 G54 ¥ 7240 £EEH] o] nx|J] wj&olr}.

olde ZAE FYUSHEH 3R AR AALEE 3To|HLR 3]
= Aol £on XAz= 7122 wrapRrthe 40pm ceramic filmo] &3} o]
At 2 AdYold B 3£1CY HPLEoME AZ4Ho] 40um ceramic
filmo] wrap® Tl 147t o A AU 4 9gct.
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Table 33. The qualities of spear mint and pineapple mint on
kinds of films at final day in 1 and 24°C storage.

Storage Shelf Visual Water Total
Species Films 1life quality loss chlorophyll
temp. : (days) score (%) (mg/g)

40ym CE 4 24a 0.66b 20.58 a
1£1¢C Wrap 4 2.4a 1.06b 16.22b

Control 4 2.1 a 12.58a 15.89 b

Spear
mint 40mCE 8 3.4a 4.11c 12.04 ab
24+1TC  Wrap 4 3.1a 9.05b 13.61 a
Control 2 2.2b 21.12a 11.05b
40im CE 4 26a 0.29b 12.03 a
1x1C Wrap 4 2.7a 0.61b 11.85 a
Pineapple Control 4 1.8 b 30.03 a 11.76 a
mint 4mCE 8 28a 1.52c 8.59b
24+1C  Wrap 4 2.6 a 8.46b 11.24 a

Control 2 2.1b 20.03 a ‘10.754 ab

z 80, 40, 20 : 80, 40, 20 /m thickness of ceramic film.
y Mean separation of within columns of cultivars by DMRT at

0.05 level.



t}. 49 (Sorrel)

Fodo]l AAA] A} L5 24T wog EAY 2RI 2, wrap XF
£ 3¢, 40 m ceramic film®} Z-¢ 6UdT A Ao] 7Hedtded 1T A
A 2xoMEe Hog I thERFE 3, wrap EFFE 5¢, 40 m
ceramic filn X2 FE 8U7 Aao] Fhsstol £ 1T Aol 3
lgte] Agslgden TAzj A7t £ALSE T HPo) sss
Atk zhztel A% HEUSl AANE PLE 1CYH 2T AY 25 BE B
o2 XA thRTolA 1A FA Uehdon theo® 25C8) wrap X3
FHom 1T 40 /m ceramic film Xe|FolA BAF 247 7H Aot
(Fig. 1). XU C0; £33 HE+= 0T 20C EF UEF Y Ao
A oF 1.3%8} 2.7%2] B=E Eoln I A Ueikton CHis 20T ¥
E AelFolMrt 0.15 ppott FAE = 3PS BycHTable 34). ol =
2 t‘1171 Zo] g7 A 717 o G54 ke HEE FHY A
0C Helte A% +8 24 453 U3 =¥ A 07t o= B
= £35AY wrap} FE Hz|FoM GF4 o] £A HRIFHALH,
20C At B Yoz AR M|t wrap R o] w3 FAF ZL
7t AL CEH st £3%Y 40 m ceramin film He|Folq J&F4 &
o] 953 Ao E ATt A HF U ERAULY oM EYT
sfol=g 2s] & A2 1T 20C 25 40 /m ceramic film X2 Fo|A
ojokdt B2 ZAE= FHoAour AR 27 kel njE] AL HEHIL gA
tHTable 34).



Percentage by fresh
weight
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Table 34.

The COg,

CoHy

materials at 0 and 20 T storage.

and CHsCHO concentraion on packing

CO; conc. CoHy conc. CH3;CHO conc.
Tem Packing (%) (ppm) (mmole)
P- paterial 3 -

) Inatial Final Initial Final Initial Final
ngaﬁ‘c 1,185 1.341 00929 1.390 1.568
Fceramic 40,073 +0.349 +0.054 +0.041 +0.112

0°C
0.264  0.952 0.325

Wrap 10115 +0.429 © O  +py3 O
S0 2196 2,660 0152 0.146 1.708 1.93I

TAMC 40,140 £0.211 *0.082 +0.017 *0.017 *0.370

20 C
0.611 0.041 0.651 0.092
Wrap 40064 - O +0.022 O +0.031 +0.006
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AEY £ F FES AR » “31 ™ol we}l A ¥ UA

b & ABS £RAY o3 29 &, AuAsl ©E s, W, Y,
B4, el B FEol weh Bl T 9uE wA HEz 49
Aol B4 Yol 2FA 7 Axke AT $HH A T £ Aok

= ) 2
mhetd & AP Pl Fueld 2u|Po] FIISIA e HEE HFE
ZZ K84 FE A4 AP M AF VRS 2%

EZ Al 7L Al ol EKE FHAIES] FFo] ATl ou¥ IS
|2 =7kE dobi i} stgich

2. A= 9@ ¥y

7. WtAl

) AulE B3} Qo] ol 2T iAol MY A

B 3EFS NFT WA OE 19979 79 25978 84 289 7hAl Aupstal
T} Qlo] & KHPOE 7FAT 2| ol NaS0g 22t 1/2, 1, 2,
3 meq® ZFoterh. EAAE 80 m, 40 im and 20 m Al2hY WELT A
Aste] 15ColM HU&EE 6052 3l AR

2) A AR glo] 27t niAle] Az kAL
A dAeE sl AuIA] FAL2EE 39F1C, HFLE 32*1T



|4
o,

4» X

tIZ7E 2721 CE HAsl 79 104588 749 30d71=] =ju)sted
tl. % ¥ YE2 40m Mty "EoR 332 AHALELE 5 15 20CE
StATH IS 60%). '

L}. 314 (Coriander)

B Aufjet 73] A AHle 2 AES sttt 7 xNuiA] vy
U AellE 2ppng E7IstAth 0Tl 202 HF L50) 80 m ceramic
film=} 40 im ceramic filmoll EZ3}Lc).

t}. wt&2] (Parsley)

) Zjuf Al 7)ol mhE A Ad Wl

ALzt &, A8 Al &S 40 m Mete] BEo] TS 0T
| Zsteict.

2) 23 3% si&e el wE AP vz

‘Paramount’ EEz Clivi’ 2o T 0T A oA
modified atmosphere | #3lgict XA Fare 217t 20 g, 40 g 2} 60 g &
2|2 stgrch

2. 43 4 2%

7} wiA
) AulE B3} QY] BEof gt ulAle] Ny A
2 oAge gl o) Rt Qo) ez o] B8 upale A
RS 23St Sweet basile] FS # 2hEEolM AR HEU =
4o} vElgl citatol HA RAEY o JRELE sby S4stgrt. 1



23t ¢l 12ualsEoldE AT dS4e vt c¥Pgo] WA el
sweet basil®] Z-¢ %z o] B F/HAEE B2 ohvjel ARFE &
82 nzl= AL ¢ 4 glrh Purple basil: UEAL o] 2o 4
Bg W] GUAT FFL UYL F o] S w MY w2 FAE

%th Bush basil®] ¢ 3t Qo] ztzh 3ujet gl wf @FHo
43t on 53] & 3ufA el JF4e vEty] co o] wdrh o]
e AxE Y uldRY A&l oo B3t d 53] Fo AulF A=
Azle AAEE P3N 4+ UdrHTable 35).

kd

m

2) AgAALo) 0 upA) Y By

A% AXeE WA 8T JPANNE ALHAS AvEd 3 EF »
Foll ] Aol dRE A oFF AEE A 42 dR3Y F§ 5T
9] M2 ol HAE A 6ol AP0l AstA VR A
A Frstgch ey A2Ae Y B¢ IFF EFAA AR10do] A
LE A A 23] 84o] el 12471 = A Ro] 7Hs3tsth

A ZANSIE Holx g&849 739 sweet basilz} bush basilofA] tf
ZFo] B3] &2 ££& SAIstgch. Il vlER ¢y A9 AR
o] AW VAZ TIZTHT} RE S| T Table 36).

A% ANelZ +4d qui7InE e BE AvRd 3EE 2R
Zapmol Aztslgied] tj22(6d)o] B3] 1042 4d0] JAF| gt
HEAL BH sweet basilolde §E4LUT0] A AU, purple
basilofld+= HIEIY] C #&Fo] &olcH(Table 36). A2 C0:2t CHid] B%
£ 293 £ BF 493 nexaod woten qeAaE tjrTur)
Bolth neAzlE AulE od 1048 0F 4N7H 6425t 3B~
0c2 neAstat oy neAE oy oldr) BB AeR

fr
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A7l Z7} Qrin Vrh sk 227 ol DA
5t 7)ol - 38~40CE 24~48X| 7t AE Aest= Holch
¥ z3o] dokgt GAFINE F 8o YE Azlgr}. £ Ay
oM AAT %A 1AL AEM WLFEI|o] Yol U3 7]NE kol
Tk AEd20)7] W] 1 FEs} Alskx Qom AEA 37} U}
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Table 35. The qualities of 3 basils on S and P concentration in
’ nutrient solution at 15 days in 15C storage.

Anion Visual Water Total Vit. C C0, C2Hy
Species onc quality loss chlorophyll (mg/100g conc. conc,
conc. “score (%)  (mg/g) FW) (%) (ue/8)

Cont  4.0ab> 3.87a  30.23a 6.86b 1.45a 0.1lab

S1/2 3.9ab 3.55a 28.17a 2.48d 1.41a 0.12ab
Sweet g5 4 34 3.26a 31.06a - 7.94a 1.60a
basil

PI/2 3.4b 3.34a  25.67a 2.79d 1.62a

P2  3.8ab 4.86a  28.54a 5.97c 1.46a

.16a
.14ab

Cont 3.9a 3.38b 26. 81bc 4 51a 1.77a .13c
S1/2 3.9a 3.40b 24.91bc 4.01b 2.41a 0.18b

basil
P2 3.8a 3.7 21.52¢ 0.47d 2.04a
‘ P3 3.8a 4 54a 33.73a 409 2.17a

Cont 2.0b 2.16a  25.88b 0.6le 3.55a
S2 2.4ab  2.62a  25.14dbc  '1.77b 2.62ab
S3 3.0a 2.47a.  28.35a 4.29a 2.18b .19a

P1/2  2.0b 2.08a  22.40d 0.92d 2.67ab 0.15bc
P2 2.6ab 2.70a  23.25cd 1.54c 2.57ab 0.08c

* : See table 3l1.

0
0
0
0
0

Purple g3 39,  412ab 28.02b. 1.06c 2.31a 0.24a
0
0
0
0
0

Bush
basil




Table 36. The qualities of 3 basils on pre-storage temperature
treatment at final day in 5C storage.

Speci Shelf Visual Water Total vit. € CO; CH,
Treat. life quality loss chlorophyll (mg/ conc. conc,
es (days) score (%) (mg/g)  100gFW) (%) (u/2)
Cont. 6 3.3a° 0.85b 38.17b 1.33a 2.05b 0.11b
sweet coming 12 3.0ab 1.07a  38.99ab 0.36b 2.08b 0.22a
basil
: Pre-
harvest 10 2.5b 0.95ab 40.18a 0.49b 2.24a 0.27a
heating
Cont 6 3.3 0.87c 33.81a 1.68a 1.15b . 0.04b
Pre-
purple coling 12 2.3b 0.9%  24.2% 042 1.14b 0.05
basil
Pre-
harvest 10 2.2b 1.20a 31.63ab 1.26b 1.69a 0.1lla
heating
Cont 6 2.1b 0.88c 25.18b 0.79a 1.74a 0.11b
Bush C:&i-ng 12 3.0a 1.08b 37.11a 0.52b 1.79a 0.15a
basil
Pre-
harvest 10 2.8a 1.6la 24.43b 0.46b 2.04a 0.15a
heating

Z . See table 31.



1}. 34 (Coriander)

0cet 20Ce] A% &xof 80 im ceramic filn?} 40 /m ceramic filmoj]
ZAste] A A 20T RE A FE 64 AFo] spsdldon
0C H3Ee EY M, +Z3=l, e Azl $gol BAQe] UE F
Fol wiel MA7]gte] Wat=u, Z 80 /m ceramic film M2 T: 4847t
40 m ceramic film A 2|1 63Ut o] 7Hs3tdArHFig. 2, 3).

20C 2= A7 AePd A HFAY AAF dat B¢ A F
40 m ceramic film X2 T& A3t BAF 247 Hdow Au A
ZrEEE & xol& Holx| ¢tonm AHWIHOT 40 m ceramic film # ]
77} 80 m ceramic film HeFol nls] BAF L7t 2F o Atk 0C
2% A FoA= 80 im ceramic film A 2]F& 40 m ceramic film A 2]
F 2FoA Aul whie] wtE A2 AAF HLo] o Z Ao
E Bolx| YottHFig. 2, 3). TS A 7|t 80 tm ceramic film
A 2|77t 40 ym ceramic film A 2]go) ul3] BAF L7t Hdorl 3}
= 40 /m ceramic film X g]|of u]3] wl2 A R3PE A}



Percentage by fresh weight (%9

97
% . . . . ;
0 10 2 30 40 S0 60 70
Days in storage
Fig. 2 The weight loss of coriander according to film
packages and cultural methods in 0°C MA storage.

—

Percentage by fresh weight (%)

Days in storage

Fig 3. The weight loss of coriander according to film packages
and cultural methods in 20°C stroage.
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t}. m&e (Parsley)

1) el A7l whe A wla

AL B, o{So] Auljgt sh&elE 40 m Mgty Yol EPstY 0To]
AR Az Agol Auhgt Aa)Fet Boll ujgt Al F, Bol eyt A
A7E 27 779, 84, 569 B¢ Asch AR HELol AN 2
25 ALz} Boll Aujet HelFe MR $Fo|d oL} ol Aujyt A
g Lol d AAE 2a7 FedRen AR 7|t BooE AL Eoj A
ujgt AMelFol uls) o] AuIY HelFold 4AF At WAsiH)
(Fig. 14).

sigele] A% ANEe Y dxFet SUYsA Adol = A3
U Alu|4Eo] golxd QojA 22 AHFM, gl Ay e 73
ol uls] Warde) HE7h ZIlgch £ AYolAE o9} SUSHA Z#
sloll A Algt ASo] Auhe HelFolA Ward ghare] b ugton oy
oM ZE AL} Bol xujg AelFolM EA Ueigth 3 Aargdol
dyolM Tt dold WA $Fo] & AOZ njFo] Ajul FA| A2 Ay

2Zo] &kl Ao AlEXTHTable 37).
B 2] CHoll =&EHH G549 74, A3, £8 &AM FE #
E3l=t], o] CHoll 8§t chlorophyllase®} cell wall hydrolizing &4

9} polygalacturonase 52| AX¥ £3) FLE2] o] Holxl7] wiiol
T} 3 QubEe dAF 5o 4 A% 2L uad A2y CHOlE
NSl FRE A7) AR 2 ojggo] Wl £ AN He|pE
A% A%e] Azl @S U vl B A o AL A% AF BE
ol Aujgt Mz FolA FH gokout Agel iyt HelFet & Aolg
Bola] ekgith. 2au S0 ulg Halre AL ) dA +E F4
7} golsln M& &5} Wa TIE F Aol us) A2 2o A
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st ®otalar, AAF A 2P F3HEH GHS $3 527t &AW 2
12 A= AF A T 2T 7} Jobth(Table 37). §E42 B$ ut
oz gAY dF 4t ZHolAN AMESE ko] FrEH, AES
Y B Fole M2t CHoll 71 RIZSHA vEg3HA Hed F2 A
AeE7t Eom CH $E7F £24% Ty ZA™ch B Aol s A
o) BAl B BFo] YUY Aol Ak BN M eoton 1S
L2 7 Agoldrh Zu A Fo gE4 AAE B AL )
¢ Aelte oF 5%, ol Ayt AelFE 23%, g0l A HzF:
3267} ZAE o] o Foll AulY LES AL He| 2ol Tao] 713 wok
<l ol AR} F AeltEs F /MY LexY CHeoll =257 dE
o3 A} cHTable 37).

sigelol B3] wol TeEol Qt HEl cx AN Az o+
o2 bl GAFE FVF0l F2TF, YRAPo| LojALE
o] FAHEH, ole dFA Exishs vlElR] co FFEAQ glucosed)
o] Fxol B Wy wRolth EY ALe] F¥Y FE 20| )
3 wlElRl Col o] FAEEH ol el o3 uare Folgs] B
Tl ascorbic acid oxidationo] A&} ko] F71%9l7] wj&olrt, wh
ehxd el o, FHA| 7o) whel o] Xo|rl wAHc £ HHAM=
ZujAl7lol whe} wlElR] C §ere] Ao]E Roled], FHAol £2 &4
Auigt Az TolA wlebl cel ghato] wakou} 2}7]&o] W2 AL Afu)
3 A FolA o]l B A Ueht oMo RuW A3 A AHE
Hodrh AEL 53] 48 ¥ £2 U (SR)3 =0 whel vlER C Atste
F 8 AQ ascorbate oxidaseZ} ¥Ad3}Eo] wlEM co) T2} A=),
2 APAAE Aol AT AHelFe 9%, Boll uit M FTE 26x Lt
o] ZAgd vjs| T s Zhiol PAF ULt YEIHAY AFol Afuldt A



2|7+ 5%t vlEl C ] ZA4E HrhTable 37).

Table '37. The quality of parsley according to cultural season in 0T

MA storage.
Total Vitamin C Dry
. chlorophyll content .
Pradinioy F(lgnm;s)s (ng/gFW) (ng/100gFW)  weight(%)
Leaf Petiole Leaf Petiole Leaf Petiole
Winter 1127b* 4.99b 1.09b 119a 51.9a 17.7b 9.3c
Bef .
storage SPTing 1203a 5.32a 1.44a 98.1c 48.0b 18.6a 9.6b
Summer 1085b 5.60a 1.16b 103b 36.4c 17.2c 10.1la
Winter 625b 4.76a 0.8la 108a 46.9a 19.6b 12.2b
After .
, Spring T70la 4.12b 0.74b 73.0b 28.8c 20.7a 11.7c
storage
Summer 608c 3.82c 0.8la 42.3c 31.5b 18.9c 13.5a

*Mean separation of within columns by DMRT at 0.05 level,

"Shelf life of winter,

56days respectively.
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Weight loss (%)

)

iR N
. —w— Summer

0 10 20 30 40 50 60 70 80 90
Days in storage

Fig.” 4. The change of fresh weight in packaged parlsey according
to cultural seasons in 0C MA stoage.
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2) 2 233 v&e] Pl o ARE vla

Paramount’ BZ3} ‘Clivi' %8 TgaE 0T AY LxoA
modified atmosphere HMR¥ Az AR 7o) zz 569, 429
Paramount’ SFojH AP 717& & © ARAY 4 Ugth Yi¥es
A8 A 2 AEHE A 5 Ad: $E &4 A A=
5~7%Qlt], 2 MM A HFL PYAF EAUES FUFHLE
5% gt Z AF 717 FU PAEE Y A ‘Clivit FFol
‘Paramount’ SEo] B3] 2F o TAEHE Ayolgden ‘Clivit 39
AL AR EUe] WAF &4L o] BIsig oL} o] B A
e opRgsigrl. 23 F9d PAF Zagg vad B A
‘Paramount’ &} ‘Clivi’ ¥ &% BF AHA 7|2 549 BAF 2471 20
g A2l 71 woten 60 g Az FolA BAFo] A ARFeE f
|51 Qich(Fig. 5).

A% HEY SUASHAANE S3E A3 ‘Paramount’ FFY FF 40 g
Az Fold 7H3 Al oot Azt R4 glgdch ‘Clivi’ %9
A9 oA i) QNHos STHIL Gt B Fal 20 g APl ul)
10 g 3 60 g A2lFolA WA F-o] FrHTable 38).

A% 22do] E3Y SAL uHE A7 F EF RE Avdos ¥
3 23] SolWd4E EHoT FAHAUTL ‘Paramount’ EF F¢ 7
T 40 g A2 FolA 1R wotou G4 vlElR] C £ 60 g A el
A A T o] R Lokt 2 @4, el cY B¢ 40g A
27 warz Ael FUstden zlolo] fdo]l gladch  Clivi' B2
o= 40 g Aol ZAxE, nlElRle] co o] 71 o FF4L
o] 3take 60 g Al tolA 7HA &trHTable 38, 39). F £F 2F 20 ¢
A2 FolNE 40 g, 60 g AMa]Fol uis] AP F Fho] VA3 AslHE:

fu
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ZAgolglont 40 g Hel 7o} 60 g ML AP 2 xlo|E Rolx ¢
o A MAo| shsstdrt. AEL 48 T N u 49 A
2ol AN T LASIALL SRo] SRS $1Z7} WSl EWo| A3tF
Lo g, 53 Aol 26l oj3) ulelrl ¢ ko] wst W
th weld AEe TAY A TAY AuSEst 31 GSAY Asb)
Zas o] wEl C §go] EAHOE fAE 4 otk oY EFH A%
F E0g was) B Az T o] 2L 0, BEE 8% FEon,
CHy 5 E& Hol A4S igele] 7] Aol 7bg ZAHUS & 4 9rh.
ou] AP T nFo] B m Aukgog gue Tt A4S A%
A¥ BE Exo] £4¢e & 4 Uk At ALy B oo
ARTH: @¥old o Be ouxdg AUn Qo uls) Edo| FUstz
FdFo] Jomg 48 &alo] Arl weiM oy ZHE dWe Ao
3] Ag7|zio] WES| ARY £ Qlr}. oY TAL B APME 5
g3 A2E Bdch. &, A% 71D £ WAE 2t 9% FAM S m
S|4l Hel 77t 4 m olst MelTol uls] Mool B3 WY 19 $4Y
22 40 g A dtod TAHA 5 m N7 A AR 70U Fol=
ANZ a0} 1% nHo S WS Fxlo] 45T HIE Uehch kA
A A9 BAFE 24 AU 5 m HelFold WA &A §AHA
th AE4 ke A A HePd 2 ok glylout AR Foje
Qe F$ 4 m Ae)o] uis) 5 m ML EIpFolgich vl C
i M HAE BT 0.5 m HelFold Yol &A HAHATHTable
40).
S8 AYPE mFol RE o] FL FAo] B ANE Adst] A

ste Zo] A% 71 5¢ F2 fAlol ZAAUE ¢ + drh



Table. 38. The quality of ‘Paramount’ parted to weight of parsley per
package in 0'C MA storage.

i Total Vitamin C %)
. Visua . chlorophyl1 content Dry weight(%
P;lecikglhntg _qualitz}/ F(lym;s)s (mg/gFW) (mg/100gFW)

score Leaf Petiole Leaf Petiole Leaf Petiole
Before 50 1085 5.79 0.90 98.1 32.3 17.0 10.1

storage’

20g 3.0a” 607c 3.63b 0.81b 42.3b 31.5a 18.9a 13.5a

doiee 405 332 718 3.92a 0.86a 58.0a 31.6a 17.1c 12.3b

60g 3.1a 680b 4.04a 0.79b 58.1a 27.8b 17.2b 11.7c

*Visual quality score

5: Fresh at harvest, 4: Fair fresh, 3: Fresh and limited for sale,
2: Yellowish and not for sale, 1: Severe yellowing and wilting
"Cultural season of parsley was summer

*Mean separation of within columns by DMRT at 0.05 level,

Table 39. The quality of ‘Clivi’ parted to weight of parsley per
package in 0'C MA storage.

Total Vitamin C
Visual chlorophyll content Dry weight(%)

Packing 1848 Firmness
weight c::;lrletg (g/mf) (mg/gFW) (mg/100gFW)

Leaf Petiole Leaf Petiole Leaf Petiole

Before 5 987 4.80 0.87 83.4 47.4 19.3 12.0

storage’’

20g 3.1b" 528c 3.02c 0.44b 43.5c 33.6b 20.6a 15.8a

4“22;’3; 40g 3.5a 683a 3.47b 0.47a 71.9a 31.6b 19.9b 15.6a

60g 3.4a 663b 4.19a 0.46a 50.7b 38.4a 20.1a 14.6b

“See table 36.
YCultural season of parsley was summer
*Mean separation of within columns by DMRT at 0.05 level,

—105—



100

99

98 4

97 A

96 -

Fresh weight

95 1

941  —po— P60

93

0 10 20 30 40 50 60
Days in storage

Fig. 5. The change of fresh weight according to parsley
cultivars and packing load in 0C MA storage.
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F'ig. €. The change of CO2 concentration according to parsley
cultivars and packing load in 0C MA storage.
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Table, 40. The quality of parsley parted to width of petiole in 0T
MA storage

Total Vitamin C
width . chlorophy!1 content Dry weight(%)
of Flmnefss (mg/gFW)  (mg/100gFW)

petiole (g/md
Leaf Petiole Leaf Petiole Leaf Petiole

4om  722b”’ 5.76a 1.34a 78.9b 52.0a 17.3a 1l.la

Before
storage®
5ms 1102a 5.64b 1.14b 81.8a 50.9b 16.4b 10.8b
4om 646b 4.68b 0.91a 51.7b 25.4b 18.1a 12.7a
After
70days

5mm 899a 5.28a 0.67b 53.4a 33.9a 17.9b 10.7b

*Cultural season of parsley was fall
*Mean separation of within columns by DMRT at 0.05 level,
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Fig. 7. The change of weight loss on packaged parlsey accoring
to width of petiole in 0C MA storage.
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7 F7te] 1 AR EoU YAT, AlZelM A%
A& BAZL GO dE 4B 7o Yele AZNE
Aol ol 443} Wuist 43 Y ZAH 14 o4 Ao| shsir] o
. Azd" BEc} P17t Fou HAHI 47 Wi
of dgdez dz ol&Eed o] EHoj$ttHKader, 1992). F3F,
basilS FFili#E ZAEE oyt dxF e 5CoM EHEEEE d27]7]
w20l (Lange®} Cameron, 1997), basilg o|-&3l=ul 9lo] BA #3A &
7| At ARE B AT AL A% 23 4 2% §3¥& d¥sl
L o] #o3jtl. EY HEY AMEE AZH B RE F¥E 0
A o9 203 2o, HEFY AR o] &4 AR A= B &
Boll w2 93g Frh 3R ol§A RES AAH 543 =S
2 zieigls bl &R} o] 83he JHE F B ¥ FREe F5H3] o
Bojl A% 2 MAEY KES 1T BEIE JFYY Udde] AFIl
Seleniund AEA]A M4 ik opAnt A} FEoe e W
22 e7HAE U nPP4E FYE U2 seleniun FPo|t 2
gZog g3j A7l EAE dozIth(Thompson?} Scott, 1969: Mikkelsen
3} Wan, 1990). Seleniun®} 19 W 4B 4 144 BF F 100-200
pg/day® ddA 9o (Sakurai®} Tsuchiya, 1975: Yoshida2l Yasumoto,
1987: Frankenber‘ger.'a’—} Benson, 1994) tii-&£< gz} ZH&_—‘,—:- 0.01ug/g ©}
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31¢] seleniumng 3§83} QITHMorrise} Levander, 1970). -

T ale] "ol moREA Aol ATk HEY o8 FERLET
o] QkaAzt Ay sixol tig 4uRHES] B Fxk ZFsbsta Qe
olgigt ¥ArL BHT(butylated hydroxy toluene)2} BHA(butylated hydroxy
anisole) o} T &AM HABAE AT 4 gt KK TASA Y Uey
& UEehdch(Farag &, 1989a: Cuvelier %, 1994). 3= e}l Co} n
EfRl E 2u ohel, $25E fmel oz 4EE0] wus BAE A=
2 AE QA BHEAM E o AR 3‘*}2}211112} uighRI gt AsAE
1

l"

mefA, 2 d3e Vs Y4249 98E 3= seleniun® basile
TZ Al gl AelstadE ) basile] AR v I Y F
oda 7ix| BE 938 FHstnz Yrh EY seleniund AT 7154
MAZA basile AHIxlolA 22 4t HAY PHL AXsnA £

stedet,
2. A= D Y

7. Basil?] $=Z=JulA] seleniun H |7} AHZE [Fol nAL I8
273 A seleniun A zo] W basile] HH HAY2AL AHsIL A
3% BECl WXt IS Yotrs] Astd £ AYE $sch

1} Seleniun 38 Adls® U HH APz 43

1) s O selenium 7.

Sweet basil(Ocimun basilicun L.)& 1998 69 10el w}E3led 74 5
dFE 10%7‘_} S B wjore 0.5ujoll A <3} = wjorey 1ujelo) Yalspgich
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ZRu Al e DFT(deep flow technique)& Al&3lglom njoked-& Belgium?]
European Vegetable R & D Center(Benoit and Ceusternans, 1994)ojlA] 7jwt
g FHE efgd 1ujdE VI JYeR 3t ¥ 3FHo seleniund
sodium selenate(Na;Se0;)¢] el ztzt 0, 2, 4, 6, 8 mg L' Ha sty
c}.

2) AR=2A A3

1998 84Y 17¢¢) basilg $¥slo] 10THAN BES ¥ 8¢ 18Ye] 23
stgch AP 2= 5T 10CoHA AHstgdon, EFzf= Park &
(1998)0) 2]3] 40mm ceramic film(20X25cm)E& A&l . MA(modified

atmosphere) %] A3} Tl

t}. ZuF selenium X 2]A] basile] A3 &/E W3}

1) zjulieby 2 selenium A 2]

Sweet basil(Ocimum basilicum L. )& 1999d 34 26¥o) m}F3le 54 4
UFE 109437 FHE vjgey 0.5ufo N w3 F o] 1ufdo] FAIstsct
ZuatAl2 DFT(deep flow technique)S AlEslelon ujokele Belgium?]
European Vegetable R & D Center(Benoit and Ceusternans, 1994)oi|A] 7iut
3 3B wjorel (ujdE J|E QAo 3l £ 3FHo| seleniund

sodium selenate(Na;Se0s)2] HElZ 24z} 0, 2, 4 mg - L' A 2|stgic)

2) A=A

19999 69 100l basilE 3l 10T BE ¥ 64 11U =3
st AR Lxe g APdA 71 AFClAd™ 10Tl A 3stel
tlh. ZZaRE 40m ceramic film(20X26cm)3} B2 A|FoAH ALFe /-5
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Al 32 AM2-E= PET(polyethylene terephalate) 4}&x}(10.5X%16.5X4, 5cm,
7l 0.25m) & AHgSted 1502 A gstgich

gl. Basil®] +32u]F selenium He]A] o] &YYol w}E
m UT QL e as |
1) o] & ol W& Azl
7h) A%
19989 84 17¢of basil& TH3lod 10T BE F 8Y 18Yo] =X
stk A¥ 2EE gH AU o2 10T ARsigen, 2R
)&= 40um ceramic film(20%X25cm)S AH2-3}o] MA(modified atmosphere)=]

gstsict

L) ARAA

oo} Byt Yo ¥ basile 40T} 70T} ME EEEolN 217 6
A 3YzZt A= F AAFEol Hol AAY FRUIA] F2olA B
HATt BHol BTt

th ZAYE

2jul% selenium Ao &3t Al BK HelE dolir] ¢35l +HYU
of AAlstd o EE, #K ER FE ER i #EWet BTHY
APRES 28ttt

A% 717t 2 ZAA U o)atseiA, YA e3 olMEUTE =Y §
%& gas chromatographyE AH&3le &3l 2z Jlad &3 zAL
Table 413} Zrth(Park3} Kang, 1998).
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Ay BBES ARE EWME 2223 JVRES AL £8BEH 2
4282 MY A F¥ 1062 31 AYF ALB=E BHRE Uehisl
th ABFEL 1~571X12 SFoE EFRsle] +7 YA ofF F2 Yl
L 53, $2 AelE 43, Unist Rt BEY dele 3E, UE AEle
28, H7] ALY Hefs 1322 FAFCE A KES BER ¥T.
vlElR) C ¥k, BHR, BHE BHE, selenium ¥3H(VWhetters} Ullrey,
1978), Kith L U HES ZAstoch 2AbbEE 338 Wy ol A
Alstsich

Table 41. Conditions of gas chromatography.
(Park and Kang, 1998)

Conditions Carbon dioxide  Ethylene Acetaldehyde

Column Active carbon Aluminum oxide Poropak Q
Detector TCD FID FID
Carrier gas He Nz N2
Flow rate 40 mL/min 30 mL/min 40 mL/min
Injection temp. 180 C 110 C 140C
Oven temp. 180 C 110 C 140°C
Detector temp. 240 C 150 C 160TC
Instrument Hewlett Packard 589011
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3. A3} " 23

7}. Basil®] $=7zjujA] selenium A 2|7t AZFF KE
w2 Y
A2 ] 2 selenium(NazSe0y) x]am basil®] *""oﬂ X 4%e ¢
olB 7] 23] RBERALE AAIRH @4 seleniun A e]lE%7t F7i§e] whE
Fg ggalole ¢glgloLl ERI RR L dbERel MTHM LEEC)
NazSeO; 4mg - LA g] ol 718 £2 A& Uehgon, gz BHEe]
2 NasSeO; 8mg - LA g] oA A-go] H2HAL & 4 lthTable 42).
NasSeO: 8mg - LA 272l Ago] A2 AL AEY Aujr] 2HxEe
selenium A 2lo] &3} UEN seleniun B4 22 Q3 )7} Ua3siels] o
£ Aoz AlRE 1 Fang Shen(1992)0) &A= selenium HAdo] &%}
Aty Zhast B39l Qlch Basile] AA4w- oyt EEEEES] W
ARz whel AAstATh 7] EEREES] Ud-E 5TE 64 olF, 10T
= afg ol vehdth A% £3E 5T 10T FRAT Bee
T 10¢olgdem 5CHAA] NaSeOs 2mg + L' 11, NasSels 4mg - L™, 6
mg-L‘, 8mg - L' & RT 13do|dct. 10T #A$ NazSe0y 2mg - L'¢} 8
mg - L' 2] & 1387 A A3l om NasSeOy 4mg - L, 6mg - L' 15¢EQH
A 275351 tHTable 43). Lange$} Cameron(1994)% 10 Col*‘oﬂkl ot 12¢]
BE AFo] 7Hsdtdon basile] £EEAS WAL APY P4 9
3lA 10Tl g8 2xolM AAEojop &ria R sttt uleldy 5CHRT}
£ 10CoAH A= Zlo] ApHolet ARHTh EF NaSels 8mg - L™
Ao 27] AFo] FA] AUd Hol A £8E &A= 4%
& n3dd Aoz yAF A

ok
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Table 42. Effects of selenium concentration in nutrient solution
on the growth of sweet basil cultivated in 1998,

NagS le Top Root Leaf Leaf Stem Fresh weight (g)

Plant( ) length length length width diameter
e (em) ~ (em) (em) (cm)  (mm) Top Root

0 . 66.8¢c* 47.6b 10.3a 5.2b 5.2b 184.76b  86.03b
2 74.7ab 51.4ab 9.4b 5 6ab S.Gab }64. 14b  79.83b
Basil 4 77.3a 59.2a 10.5a 6.0a  6.0a 221.96a 129.83a
6 71.3bc 52.0ab 9.3b 5.1b 5.1bc  190.80b 86.77b

8 75.0ab 58.4a 8.9a 4.6¢c 4.6c 169.02b ~ 86.37b

*Means separation within columns by Duncan’s multiple range test
at 5% level.
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Table 43. Effects of selenium concentration in nutrient solution on
the shelf life and visuallquality of sweet basil at 5, 1
0C MA storage.

s JSormge sy self it quily
0 10 2.8a

2 11 - 2.8a

5T 4 13 2.92

6 13 3.0a

Basil 8 13 3.0a
0 10 2.9ab

2 13 2.8b

10T 4 15 3.1a

6 15 3.1a

8 13 2.8b

*Visual quality score

5: excellent, 4: good, 3: moderate, 2: poor, l: very poor
’Means separation within columns by Duncan’s multiple range test at
5% level,
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doll 2HEL] 243 HelE 22 A& e £ FoE ALH
IEEAEES gAst F44E g 2ol Fasith. XERY BF HyE
FaFo] 90mold Ed 2E7} &olRal ArigErl YolA 45 Fato]
six A Azt vlasle] AAYEL] LRERC] 5-10%71x] SolEW A
BA3HAl HhKay, 1991). uleld, %3 12 48E Has
B AstE 2y 2ut oflzl A &4& gLzt 5Co
A A basile] £f8E Z4AEE BE Ae77t 1% Heder A 13
Azl NasSeOy 8mg - L' Ag|Tolld 1.59%F 713 Ach. tiR27Q selenium F
Ael e B¢ A% 109 EREEES] oz AL FEIACE 10T
gl de] 4£ME TAELS 1% ol 5TINET Hhenw 1 5 A%
1507 NajSeO; 4mg - L 2|77} 0.59%2 713t He 4@Ee] 7A8S B
drHFig. 8). AF F £RE 482 AR/, AFLE, seleniunm
glo]l &3] ¥ w3lrh

COMA A A ZAR] ol AT o]absirtA:, o, e|a ol EY ]
2 $EE ST A 3 Zrh 2R W olAkEEtAe BE=
A7 At RS Byl EEIE 5TRT 10T 2 %5
=7t o &okon seleniumdgle] &3t Z Xjo| & Ho|R] dAqt A3} F
A 5CY B9 FAelol H3) selenium Ae|FolA o 1x ¥= 1 §
o] utotrh 10T %9 NaSeO, 6mg - L A2 ol 7.65% 713 &t}
(Fié. 9). Smyth 5(1998)% 5TCollA| iceberg At52] MA A ZA] o] At3}gA
8] Aabgo] Aol Aol ute} ztAEe] AAgo] oE|Arii By
W} SITh Kader(1986)0] SJ5ha 5% olael olalBjeis smold Halz} U
Agitia stgded 1 oY FERAME Jt& Fle LA st =
A U e SEE A 27)e] Zasich} A2 EBEES A

3171 A1APRE 10 o] Fo] T FMste F¥S uEhdrh Zela AR

oo o
o o M

o
r 3}
o o
Bo
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84X 5CE 0.3-0.4ppn2 8 0. 3ppmo|tiQl 10CHTE EAA] ] o3l =
=7} Eokeul ol 5ColM e EREE Y= o B4 Uehy] gies
A2 HCHFig. 10). Knee 5(1983)of &3t A-2ojA oddl L oA
Hagt 2 28L& AR AR Rt AEL 2] 23]y AL
AL ogo] UzsATIL P AYBL el LS HAAIE
F2Eo24 chlorophyllase®] @Ajzlo]l wE #EHKY el
polygalacturonase?] ¥/d3jo] wE 2] dAzh} el dovn ERE
Fe] ms] 4L HIAA AHEE Hoj=rlrklee T, 1996). AY 3
EZa U olNEUUIESY HEi 10T NagSeO; 8mg - L' 7&
Astz BE He]77t 0.02mmol £&Eojolen, 5T ZA¢ AY F8A
B 2] L7} selenium X 2]to] H]3] & 0.lmmolE U}E}YICE 2|3 10T
£ 5Co] vls] 2 U olHEUH I =Y FEIt WolrhFig. 11).

%l@ﬂ' AHEY] M AH[AE YAES AYE o MY 2 dB8S F= 8
ool 53| A xjiolrMe] K UL greennesso} U o] rh uw
g ERE TR A2 BE HSE AMLHT B EEE P of
o] =4t §+8tz} lipid peroxidation product®} Tl &o] E{kel && 7| &Folc}
(Philosoph-Hadas &, 1994). A% =2 A& Fo] EKE Y& vla
3] B 10CRT} 5T 2 §ao] wgith SeleniunAe|HE B 5Co
AME NaSel; 2mg - LA 2] 2ol K] wako] 0.029mg - o' & 7MY &
A fAEGer 10T Zeole Aed FYAE Uehfz] dstch(Fig.
11). ZAH 3B +F &Alo] AS Z ¢ BRR ik 2= g&Fo]
W 53] Aeo| K UL Axlo] ATt Sankat} Maharaj(1996)
of &3} shado beni A ZA] 3T} 10T/ ER &3] fx|o] L2}Ho]
gdom 53] 3CoME AAF ERR/ AY st cin ¥k o
Ut basile] Z-$ 5TolM EEEEE7 U85t 1 o] LW ez
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. EF olabyers
12 4= elctal 3t (Lebermann 5, 1968), 5TEL} 10TolA

o F7he BEIY AP I} EEE B

BHEE DL A AL 4+ AgY RHolg
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Fig. 8. Changes in fresh weight during storage of sweet basil as

influenced by selenium concentration in nutrient solution and
storage temperature.
Vertical bars represent SD from the mean(n=5).

210C-Se0/2/4/6/8: Na,SeO, 0/2/4/6/8mg-L™" in 10C MA storage.
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Fig. 9. Changes in carbon dioxide concentration during storage of sweet

basil as influenced by selenium concentration in nutrient solution
and storage temperature.
Vertical bars represent SD from the mean(n=5).

%See Fig. 8.
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Fig. 10. Changes in ethylene concentration during storage of sweet basil as

influenced by selenium concentration in nutrient solution and
storage temperature.
Vertical bars represent SD from the mean(n=5).

%See Fig. 8.
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Fig. 11. Changes in acetaldehyde concentration during storage of sweet
basil as influenced by seléenium concentration in nutrient solution
and storage temperature. '
Vertical bars represent SD from the mean(n=5).

%See Fig. 8.
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Total chlorophyll content
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Fig. 12. Effects of selenium concentration in nutrient solution and storage
temperature on the total chlorophyll content of sweet basil at final
day of each storage temperature.

Vertical bars represent SD from the mean(n=4).

28¢0/2/4/6/8: Na,SeO, 0/2/4/6/8ng-L"".



HEIR CE {oatEe] 2% GPEY e +3 F AHA BE 9
G 722 A EE AHEHch vlEpd o mIE AT T L2 9
3 A H8 L w=u(Marcy S, 1984: Mozafar, 1994), 53] A& & A
22 vjelgl ¢ A& Foli I AR vehts ZEE A AAUrhLee
9} Chen, 1998). Selenium Mz]ol 2]3t A& A wlepal C L2 NaSels 6
mg - L' g FollA ¢t Zadtgd oy thAlR seleniun A2 $E7} F7HYE
of wha} wlelql ¢ ¥F= Friske F¥E Uehidch. AF F vlEE C
ek 5CHT 10C AA ¥ 4 fAFHLALeH 10°C.9] NazSe0; 8mg - L™
A 2|27} 11.6mg - 100g FW' 22 7p4 LotrhFig. 13).

BRE BHES AR 3 EBREEEY AE=E AMgEEdY, 10CERCE 5C
A2 Fo| Z7}Zo| Fom 53] NaSeO; 8mg - L A2 27t Z7lol& 16.66%
g MF F 5C2 10ColA Zpz 37.82%2} 28.32%2 3A F715tdch
(Fig. 13). ol 27| o] A4mol ul3d A4e} YA BT}, ey
EREES Zol7] 9slAE 5TRTh: 10CHA AFshe Zlo| Hapaole}
3 Atg"ch ,

A ze AERS 480l 71 I NaSel 4mg - L'ANEF7}
10.3%2 718 wotew AW ¥ ABEE AR 2 2 Hol Mol
Sfotx|ut M 2=HE MH 10CHTH: 5T £ &2 dste A&
&o] Z713t4cHFig. 14).

Selenium 32re selenium ¥ 2] =7} 27136l e} 27kt on A3
849 ¥ Az =TIt F7Hdl wet F7sIdch FAZFeAME
seleniumo] A2 ¥-HE o] Qx| ¢4t Om NaSeOs 6mg - L'} NaSeO; 8mg -
LA e 5ColA 2zt 251ug - M3} 314.54g - DM' 2 10CTHT &4 &
A E QA Oom, NagSel; 2mg - L9} NagSely 4mg - L' A 2| 2= 10TOA 474 -
DM’} 68.7ug-DM'E Stit} =4 /A= dcHFig. 15). Barake}t
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Vitamin C content

50

Ose0 BSse2 BSed Oses HSe8 |
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e

Initial Finaldayin5C  Final day in 10TC

Fig. 13. Effects of selenium concentration in nutrient solution and storage
temperature on the vitamin C content of sweet basil at final day

of each storage temperature.
"Vertical bars represent SD from the mean(n=4).

See Fig. 12.
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Electrolyte leakage
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Fig. 14. Effects of selenium concentration in nutrient solution and storage
~ temperature on the electrolyte leakage of sweet basil at final day
of each storage temperature.
Vertical bars represent SD from the mean(n=4).

“See Fig. 12.
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Dry weight ratio(%)
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Initial Final day in 5C Final day in 10C

Fig. 15. Effects of selenium concentration in nutrient solution and storage
temperature on the dry weight ratio of sweet basil at final day of
each storage temperature.

Vertical bars represent SD from the mean(n=4).

“See Fig.12.
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Fig. 16. Effects of selenium concentration in nutrient solution and storage

temperature on the selenium content of sweet basil at final day of
each storage temperature.

Vertical bars represent SD from the mean(n=4).
*See Fig. 12.
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t}. Aul= selenium A & A] basile] AZXF HE H3}

QM AN 2EE seleniun HelA] Aol 38 Azsigon,
A% BB RAE NaSeOs 4mg - L7o]3te] Aal77t EHo|97] wiEol
£ Aol NaSeO; 2mg - L7, NagSeOy 4mg - L' A 2|7 Ttk $7=ju)
% seleniun(NaSe0;) #zlol 2]3t A8 Aeji %A HELS Exe 77}
selenium A 2]} ZA gt FR} FEIF e B EFRe} TR £RE
& NazSeO; 2mg « L' A 2] 78] ZHpol £ 49S RyrHTable 44).

Table 44. Effects of selenium concentration in nutrient solution
on the growth of sweet basil cultivated in 1999,

Top Leaf Leaf Stem Fresh weight

Plant Naz?io-f) length length width diameter (g)
(cm) (cm) (cm) (mm) Top Root
0 73.3a* 9.7b 5.0b 7.92 147.4a 48.8b
Basil 11.6 153.5a
2 59. 5b 7.7a 8.0a 63. 4a
a b
4 56.0c 9.3b 5.5b 7.2b  170.7b  58.0a

*Means separation within columns by Duncan’s multiple range test
at 5% level.
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el F selenium AHelol W& A F 4£M@E Z£LE2 40m ceranic
filmz} PET Ao, BF selenium A 2|2RTt FAg|tolx AT A
A 8oxt= 9otk ¥y PET AR} 40/m ceramic filmRU} &F 6%F =
o] 2 4ME 74ASS Rl 40m ceramic filme] 7ol £@E 24
go] A7 F 1% o|UE Ho| EA7t ¢AH=|qt PETY ZF9 A 1Y
o] FHElE 5% oo ZAE Ho AEEY AsE Uehigirh(Fig. 17).
wtetA PET ZgAe Z¢ 84 3FLe2FyH AES 23 s 903 5
%3} wtolo]] HEE & & U ABE 240l AN 7] AR
+ vjaztFolet BZHr} .

| ASE NaSely 2mg - LA ol 713 A uUepdon, A%
13¢5 PET EAaje] FAz|FolMe A FHolet UYL Uehte
EREE Aol wWol A=At AF +& &Aool v o gold KR
Eol Au|Y =g rt EF ™k rk(lee T, 1996). »

AFE ZAA] U oatsiklts, oY, olMEUGIIEY vxE R4t
stol=ul, PET X219 3¢ g UFY 7I& =& vi¢ Woich 40m
ceramic film}e] o]aBtEls BEL M3 Zslole M Aol gale
U A% A7|7 B NaSelds 2mg - LA 2] Lol A o|atsigtael S} 4. 7%
2 7% Yslth(Fig. 18). EEEEE d2 ML EFZ] F7t
(Cheng=} Shewfelt, 1988)?}!:}1 3t=t)], 40mm ceramic filme] T3 2]to]
A A HZof ojatdlelAsl 7.8%2 J1H ol EREEI URHUS S
o 4 9tk uletA seleniunX 2o &5 EREEEHEZ A= = Z4¥
= orix A"k 2R U A sxE AR Il Aot
40ym ceramic film®] -9 tiZFolAM& A% 5d=] A F71sIgich(Fig.
19). ol o ¥} Frke ERMEE ddcke A& vehin, o
3 EBEEES Q3 oYl wAast Z7l= Wang?} Adams(1980)o] 2l3iA]
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= 9w} gk XA U] olHEYUZIEY == AR NS 2
Mk QAT AR HELol 40m ceramic filn®] T TolN
selenium 2]} <F 3w} &2 0.21mmol 7HR] F7}3lE T Fig. v20). %
AU olatElgtA HEIF FUIHE EES HAIStH itL 4H]TL FojEo]
Bara 3FO UA(Kader, 1980)3t] W& AHEQl ofgh&(Cameron
1995)2 ol EYHZI=st FZHEo o]37t Ui Sh=tl(Kader,
1980; Pesis2} Ben-Arie, 1984), F-xjz|7e] ZA$ olalzjets =T} 27}
sto} Ralst TEOE Q3] SN ELUI=s Y Aolr}. |

A% xo] EKK YBL NaSed, 2mg - LA 2] FolA 0.052mg - i 'E 7}
2} orom, cthRPe} NaSely 4mg - L'HalFL Hel 8oxi7h gldch
40um ceramic filmolH: A3 HFUol NaSeds 4mg - LA 2l Foll ] ik
#afo]l 7 A FAI” Wb, PETY Zfolls FA oA I o] &
ottt e]3l 40im ceramic filmo] PET EA|H T} HELKLEK Tedo] A &
A dE=d(Fig. 21), A= FEEM] BRFEY 3 IA #AAI2
e EE &FIAUrls Sankatel Maharaj(1996)9] K19} dUX|3tgic
3 Barth 5(1992) B2Ee {EA EFE B8 &= 427 #EX
qFE FAIshetl a2t stgich

M3 % basil®) WEH C WY S B Zrlole TAUF, Nase,
omg - L4 2] 70} NasSeOy 4mg - L' #2127} 242} 38.5, 37.6, 34.5me - 100g
FW'og 1 §ero] Ax} 7hA3s}e] selenium A elo] 23t mlEI C alel
Z7Hs uehba] edgtaal, 40m ceramic filn®] 29, A% 5Ux FAe
7] njERR C ¥} 6.7mg - 100g FV'2 oi$ A #2F YepiQch
40im ceramic film2} PET ¥ 2T selenium A 2] Lol A3 = v|e}nl
C g&ao] ZraFol AHoch w3 F Xz 2F AR 2F Lo uleiwl ¢
FarS NasSeOs 4mg - L'He| 2ol 74 A A=At AR F8A
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Na;SeOs 2mg - L4 2] F& #9813 40mm ceramic filmo] PET XAz Rc} ]
Efgl C gare] Sxjo] EFo|grHFig. 22). g &3 uj wjekl C A4
£ Z7l= 4% F AR 2x9 W2 S50 23] UL YerHEzellFH
Wilcox, 1959). MAxZoll 2J3t wlepul §apel §x &= B2Fe]o] MAA
Aol = LIt ol ¥ArEA wletnint ofzet ohE BE #3dd 7}
A a0l gt ojAtstEtA FIiet b4l Zrdo] wWE FE0] 2AY
HEpl ke fx|shedlel 93& F7] wlgolth(Barthe} Zhuang, 1996).
kang(1999)0] oI5k 5T 10C ARel Z$ wehnl ¢ Bakg BN
Qo] ERMEHE RoT Ho|n weby vlEl] C ¥ ALE EEME
8 A EE o]4H 4 gtz 3Hch
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Fig. 17. Changes in fresh weight during storage of sweet basil as influenced

by selenium concentration in nutrient solution and packing
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Fig. 18. Changes in carbon d10x1de concentration during storage of sweet
- basil as influenced selenium concentration in nutrient solution and

* packing materials. '
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“See Fig. 17.
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Fig. 19. Changes in ethylene concentration-during storage of sweet basil
as influenced selenium concentration in nutrient solution and packing

materials. :
Vertical bars represent SD from the mean(n=4).

“See Fig. 17.
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Fig. 20. Changes in acetaldehyde concentration during storage of sweet
basil as influenced selenium concentration in nutrient solution and
packing materials. '
Vertical bars represent SD from the mean(n=4).

“See Fig. 17.
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Fig. 21. Changes in total chlorophyll content during storage of sweet basil
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Fig. 22. Changes in vitamin C content during storage of sweet basil.
Vertical bars represent SD from the mean(n=4).

*See Fig. 17.
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A BEE BHES TATY seleniunXe]F o] ALY zlo]7}
gglont A3 1047 PET 2] B¢ FA e FolA 55%71A] selenium
el Fol ulsl B3| F71stant. AR HF ol 40m ceramic filn?] B
Sol= BA el 36%, NaSeOs 2mg - L' 2|78t NaSels 4mg - LA e]F
£ 77} 34%, 29%2 t)27} seleniun 2] FEC} BRE BB 9T ¥
A|qk feol g qldrH(Fig. 23).

A% 2 ABge A WIS Yoo AR HFdels RE A7
o] AELo] xlo]& Rolx| UYThFig. 24).

Basil®] selenium 8L Az wxo] nlHEsly Frstdon APF
selenium 3+2ke] W3l NaSeO; 4mg-L'AM2Fe ZLfo] 50xoliZ
Na;Se0s 2mg - LA 2] FHT} ZtAgo] FHolon Tgao] w2 ol ¢4
CHFig. 25).

FEFANY 7] FEY YR FHE F2U AH 5¥ T4 st
2 AR 20 Kl IS NaSeld; 2mg + LA 2] FolA 0.28%2 713 WA
@ Ae fede 3x wskth AR F M wB A BN
7} selenium A2 7ol BlalA Zom NaSeds 4mg - L7 A2 FoA Zhagol
30% ol 1 ¥alo] EAl %X]ﬂ‘ﬁt}. E3] 40im ceramic film ZEA=j2]
A Eaje|olAE I ¥Po| o 7dwoly} AE| G om, NaSely 2mg - L7
Aa| 7o A% F xR BF & 5% E At A wtE Alo]
= ojoith(Fig. 26). Basild] —7;‘—;9_ B BESZ%X= eugenol, linalool,
1,8-cineole, camphor, AB-fenchyl alcohol, estragole S22 UELIYITL
AR 2718 eugenold NasSels 2mg - L' A g] Lol A 46.323%2 718 &3
o, Exe]FolM 40.497% A ugich AR Folle ER|| w2}
selenium A 2|7+ PETolA 1 gafo] A AAIEdeH, FAF= 40m
ceramic film EAAIA o &th ZAEE NaSel; 4mg - LA ) FolA
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713 A, ol seleniunA o] 23] At F/do] 9l eugenol
o H3E npjxl oz ARHr} Linalool?}l estragole, 2|3
1,8-cineole?] Aol selenium A 2|of we} I ¥gro] ZrASIHCt AF
#9] linaloold] ZF$ A A3} ulmste] A AsiA] Qgten,
1,8-cineole T 2| 7ol ¥l seleniun HelFold A RAHUCEL K
thare] wzle] EaAje) Hxhe A 243HA] gtthTable 45).

Table 45, Effects of selenium concentration in nutrient solution and
packing materials on the essential oil composition of sweet
basil during storage.

Essential oil composition (% total essential oil)

PaCki n% NaZSe04
materials - _
(mg - L™ 1,8-Cineole Linalool Camphor Baﬁ;;ihyl Estragole Eugenol
0 4.306a> 40.120a 1.203a 0.870b 0.733a  40.497c
. Before
storage 2 3.323b 39.380a 1.196a 1.006a 0.516b 46.323a
4 2.150c 37.337a 1.083a 0.940ab 0.406c  45.207ab
0 0.090g 39.970a 0.833b 0.380c 0.596a 34.767d
Ceramic
40ym 2 1.776e 31.673b 0.746b 0.173de 0.386c 33.180d
film
4 1.360f 33.767b 0.706b 0.240d 0.116d 44.420ab
After
t
storage 0 0.110g  32.307b 1.110a 0.136e  0.403c  27.010e

PET 2 1.906de 37.303a 0.790b 0.216de 0.406c  39.640c

4 2.006cd 33.363b 0.693b 0.193de 0.360c 42 447bc

*Means separation within columns by Duncan’s multiple range test at 5%
level.
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Fig. 23. Changes in electrolyte leakage during storage of sweet basil.
Vertical bars represent SD from the mean(n=4).

“See Fig. 17.
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Dry weight ratio(%)
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Fig. 24. Changes in dry weight ratio during storage of sweet basil.
Vertical bars represent SD from the mean(n=4).

“See Fig. 17.
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Selenium content(#8" g pMh
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Fig. 25. Changes in selenium content during storage of sweet basil.

Vertical bars represent SD from the mean(n=4).
“See Fig. 17.
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Fig. 26. Changes in essential oil content during storage of sweet basil.
Vertical bars represent SD from the mean(n=4).

*See Fig. 17.
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t}. Basil®] 7 AAu]F selenium A 2|A] o]§ Yo W}
i ¢ g 4§ us

BasilZ 10CollA ANz}t 40T} 70CoAlA AZAFA Kih Ty
dEe HEE BY o2 Aok AR A Bl B seleniun A=
7t E71e4 S Z71ste AR HA O NaSels 4, 6, 8mg - LA 2] FolA]
i e AMelt foxte vehtA] ottt AR FE8A] Bl 8
HAEEE 10ToHA e BAAYo] AzAZETL Ao, ARAZe] 7
4077} T0CRTH K T S o) TatHoldr). HMEES] %7 HES
Z 2x7} F71%te] wel &ido] ol Atta de{A gtk Selenium A2
HEE 10T BAAFA FAe|72 Fih gPol 0.17%04 0.054%2 ZA
743 HbH 2% =Q) NagSeO; 6mg - L'} NasSeOs 8mg - L' A 2] ol s Kk
dare] 247t Aol AT seleniun A e|7t AAF K T FXlo &
FHolzta Azt AR AFA] 40T ZFE FAHF7E 10T BAA
AR 03] Ml T3 2A7} QAT seleniun HEFAMNE 0, 1%0]
4 stk 70T AZA AL FA2 T NaSel, 2, 4mg - LA e]2=
A% Z7|1Br} 50%0l4 KM Yol 43P om NaSel; 6, 8mg- LAz
FE 10T BAAPoIU 40C AZAYY] ALRT} LA Zo]l ZirH(Table

rr

lo

Y Ho

46). Basil®] 0 Hih HE-L linalool, eugenol, estragole o2 L}E}
urh A& 27]9 eugenol T selenium A2 vt Z73tel ula} &=
olzl= RS UEII S NaSel; 6mg - LA g7} o 410,000ppnl 2 7}
% wodrh AF Fo AFS A Yol wetdE Ao AR
T} eugenol Fako] ottt 10C AAA A= NaSeO; 2, 4mg - LA g]Foll
A Zago]l Heom 40T AZANAA] NagSels 2mg - LA 2| oA 2 g
o] 7Y &A #AEHCL 2 70C ARAR Fol: RE Az FoA

10,000ppm ©]3lE2 ZA3IEom Azt xpol7} ¢lgdth(Fig. 27). Linalool
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o] §ak2 selenium A2 HEI} AT E Z4E NasSels 4mg - L' 8] L7}
2] = 94, 000ppm7tx] Z 71819 O Lt NasSeOy 6mg - L' 2} NagSeO; 8mg - LA a]7
oAl ZAstolct 10T BAIAZ2} 40CY ARANF o]Fol= NasSelds 2
mg - LA ] 2ol A Zago] Agom 70TAZLAolE eugenol HE A 2|2t
ztol & Uehlzl ¢k BE AHe|FolM 2,500ppm 0|52 IA ZAstdrt
(Fig. 28). Estragole?] #8}2 selenium Xl 57} E71¢48 zhAsiad
o FAe]FolA 25 000ppnl 2 FHY &UTh 10T FAA Fo| NasSel,
2mg - LA 2| Fol e AL Zastx] Qkgtom NaSels 4, 6mg-L'HelF:
oF 65%7kx] Zrastglrt. 70T AZRAY Fol:= tlE Bl Y53 ohzst
A2 BE Azl IA Z43AcHFig. 29). uwlglA basil?] o] &4
i €% 4 8E FAIske SHA A2AZEchs AAAFo] vigha] 3]
o selenium H&| 5 NaSes 4mg - Lojs}e] Sx27p T}Holetn Al
Hrl
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Table 46, Effects of storage methods and selenium concentration
in nutrient solution on the essential oil content of
sweet basil,

Storage Storage Na,Se0s; Essential oil Dry weight
-1

methods temperature (mg-L") content (%) ratio(%)
0 0.170f* 11, 55b-e
2 0. 376bcd 11.68bcd
Before storage 4 0.524a 10. 32h
6 0.42%a 12.19abc
8 0.525a 12, 20abc
0 0. 054g 11.5lcde
2 0.334d 12.0labc
W meorage 10T 4 0.342cd 11. 47cde
6 0.48%a 12.51ab
8 0.513a 12.87a
0 0.148f 10.41gh
2 0.266e 10. 69e-h
40T 4 0. 358bcd 10.45fgh
6 0. 386bcd 10.89d-h
Drying 8 0.407b 11.28c-g
storage 0 0.073g 11.78bcd
2 0.164f 11. 34c-f
70°C 4 0.264e 11. 68bcd
6 0.329d 11.81bcd
8 0. 359%bc 11.78bcd

*Means separation within columns by Duncan’s multiple range
test at 5% level,
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Fig. 27. Effects of storage methods and selenium supplement in

nutrient solution on the eugenol content of sweet basil.
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nutrient solution on the linalool content of sweet basil.
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4. 3 9

2 OUYS basile] ABHREA RARY B4 A Jsd B
seleniung He|stel o) basile] Aol mAE %, A%E RE
3how Aol WE M wR W HEe) WS FHsy] ssiel £
Eglch

SeleniumE sodium selenate(NasSe0;)2] HElE 57 330l 0, 2, 4, 6,
8mg - LS okl v} Ae]stach. Basile] MA AH&A] 5Cold = KRR}
tAsle] BREE BHEC] A Z7stdch. 28U 5CAAE selenium A
glof o3 AA7IZtE 33U JARAIL 4 Atk FAF PAES 10T}
Holom, el C FAE 10CAHA o EUth AF F seleniund] 7
&3} seleniun Az ZHEY AUl MHaA 24) 2 AUFE 23t HA
seleniun X 2|55 = NasSeO; 4mg - L7o]317} ZatHolatn AlRHL},

Basil®] KEHRIERE 7153 EZ A/l AZF &E Hijd o)X= 4
8r2 rl23} Al Seleniumd sodium selenate(NaySe0;)2] ez +3 3%
Aol 0, 2, 4mg-L'S oo v H2|sted 10T A 40m ceramic filmE Al
£33t MAX A3} PET(polyethylene terephalate) AYxlS ARR3t A2 3
sladct. AR 72ASL F TR BFE selenium A e|THRcrh FA gL
A Zlem PETY Zfe 5xolid A Z4stgch wElRl ¢ ¥
selenium A g7} FA 2] HCt Z4go] HHrl Selenium TEF2 Fduf
Aelssol met rlstgon A FE L A%e Vepjgon TR
A felxbs qladth Kl TaR NaSel; dmg - L8] Zrago] 713 HQ

Tl Selenium A 2o 2J3] 2E U] selenium ¥3 o KFhdE © L, 4
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5% 820 I AR =g
A1E B F7E A Y= 1Y
1. A 4

ﬁiéﬂiiHO%ﬂhﬂ°M,ﬁﬂﬂﬂﬁﬁﬁ%duil%é,lﬂ
54 SjEe] Mate EQjujol e AL YOS GuxiulE B3t AR
£ JleAe] 279} o8 $is) SAVALS T FaAjule) ey =
27t o3t HBE O F77 ol$ tlesty] ule J5EE ¢l E
WA APGsE TP} o] whE gue Gz sdol nje 2R
st}

2. A= 2 W
2 A¥ojx= W olle] European Vegetable R&D CenterollA] Benoit2}
Ceuster‘r;ans(1994)0ﬂ o3 Y HEBEL BES LMot 2L BEe 7z

0.5, 1,(EC=2.4mS/cm), 2, 3uie} 4 A2|=, 18§e§e] 79 EC=2.4uS/cm, pH 6.5%
ch.

3. A3 o a3

7t HpAd
HA EutEe] 718 AAAAA saladd] BHE& AT E basilS Yol
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WUa A z}el= Sweet basilz} Mzo] =}4AZEE purple basil ZE|3 §lo]
2+ push basilS thAt o2 Al#EgH} O A}E table 47~529 T}

HE 47014 Sweet basil% 0.58fdoll 23, ZA 1|3 xgFEFo| 7t

% wgon $EE 1, 2, Ao 2U4E A% AzYch B3] DFC

Falofl ols) zjuistREM Frlole Aol Weirk: At AA 2718
IAATE= og o] agrl. ulzla Sweet basild& 717} 20~30cmA = =
o $8she Zlo] £A3AIAl E7171 2o wE E7nFe =FY
ZAdTin 2ol AE28S Al LM 2 =(3ufd)olA Eoked o
= gedae) WE AHe ZHE Algdrl. S48 £ ZAxN(Table
48)8 RH AHgo] dzgo] AaAAHo] &2 20), 3ujdolA 0.D. 3ol
%%u} o}&d FGHEE 0.5 A= 0.069%id] v} A3-8o] 0.581
ofuls) AMbE R A At 3ujedol A 0.145%% oF 2uj7} Hglch A Fo
thah FAatere 0. 5ujdelq EOEZT ol dFY HMuANT Al
o} uwhetA 73 S Alojsl: drEele] 7|Zof oA sweet basilE Al
stm We HxolA iz} Felsttia Az

ftlo

L

Table 47. Effect of nutriention solution concentration on growth
of sweet basil green (Ocimum basilicum).

Conc Top  Leaf Leaf Number of Root Fresh weight Dry weight
ONCIL  jength length width lateral length (g/plant) ratio (%)

Solution
(cm) (cm) (cm) shoots {cm) Top  Root Top Root

0.5 73.67a 12.10a 6.97a 26.33b 68.23a 329.10a 160.68a 9.10c 5.2lb
1 64.93b 10.30b 5.50b 29.33ab 51.67b 235.43b 113.69b 10.04c 5.65ab
2 ° 5553 9.60c 5.13b 37.00a 42.90bc 215.74bc 95.41b 15 54a 6.58ab

3 46.30d 7.53d 4.13¢c 15.67c  31.73c 147.95c 84.86b 12.24b 7.04a




Table 48. Effect of nutrient solution concentration on “the
internal quality of leaves from sweet basil green
(Ocimum basilicum).

Concn. Content of Content of Content of
Solution chlorophyll a? chlorophyll b  essential oil (%)

0.5 0.131b 0.353b 0.069
1 0.146ab 0.393ab 0.067b
2 0.155a 0.417a 0.080b
3 0.164a 0.450a 0.145a

2) 0.D value

Azo] Mo g AL purple basilS o] nf¢ HZYPE=o), o= &
E42], 3ao] Sweet basilBr} tha Y] wlEo] ohdrst ¥zl tiAlg
A 240 ASE FARA(YFY do] eIAL: ENAR)IEL A5
o e Ae W AL |

purple basil®] 3-8 sweet basilBcTl 1/3ujo]] B3 AT 10~
20cnd & Z}Q}rH(Table 49).

A2 1ujelelq F Fokon U Azizeldl xtelst ddrh
282 55/ &84S BYon, AS4e 0.DUE &S wEA B
UehdthTable 50). &, && HEolA Aldo] WstA Ueiuth F44%

& sweet basilz} With2 dgbAl 2zt 18jgol A okl ol de®
2] tiato] Hrix ALmETh Subd sweet basilollA Uehd AA &zpr}
¢1917] wjRolt}. purple basile sweet basilzt @] &g Fox 20~
30cm A iEbRich,
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Table 49. Effect of nutrient solution concentration on
growth of basil purple (Ocimum basilicum

pUrpurascens).
Concn, Top  Leaf Leaf Number of Root  Fresh veight Dry .wei?n.
Solutio length lenghth width lateral length (g/plant) ratio (%)
n (cm)  (cm) f(cm)  shoots (cm)

Top Root Top Root

0.5 52.37a 10.03a 5.67a 11.33a 41.83a 105.18b 26.46b 8.44c 4.90b

1 64.77a 10.03a 5.80a 23.67a 32.47b 174.45a 36,06ab 9.75b 6.92a

2 57.17a- 9.50a 5.53a 17.33a 38,77ab 110.98b 34 32ab 11.7la 6.84a

3 39.63a 10.03a 5.50a 21.67a 40.05a 113.02b 52.95a 12.18a 6.77a

21 0.D value

Table 50. Effect of nutrient solution concentration on the internal
quality of " leaves from basil purple(Ocimum basilicum

purpruascens),
Concn, Content of ) Content of Content of
Solution chlorophyll a* chlorophyll b  essential oil (%)
0.5 0.150a 0. 388a 0. 056¢
1 0.157a 0.403a 0.116a
2 0.159a 0.404a 0.075b
3 0.172a 0.437a 0.063bc

2 0.D value
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717b 2& bush basilE EZelolq Zx4et BAZo| A UEldith(Table
51). AAZe] Z7iet 24e] Zo| EFg J1POE FHshA Uelyth 2
AU BB WY SE5} Z/USE FIHY 271 Uehid 2B 2
2342 Uehied) oloize ARe el T Ueldh 12U gE49 0D
e thE TR basild ©R] 7 £24E We 448 UeldrKTable
52). o]Ze ZPEelel oxjelx] ofyd 2L Qg sh EFe ERUAL
Aol 715448 FAlol] AALEL B Vet gloka Ll

2 ATl SdFos Aaute $1FE RAOnT ¢oF weplE,

B7@F 4ol Husolst Vrtn 42},
ChAE Qaialash wel 48717t] B ol Wold 4 Ak A

=
el 8

=1 371 wte] 27) wiEel B FRel ois) WU AEJ €l
& 4= 9lt} Bush basilZ 7|7} Zoly 24duolA T& o He7} 93, ok
g glo] 2] mRol 4% ¥ Mg 0|84 UL AEAU ¥ W g

Aol 9lrh whEo] bush basil®] Fizju) EE3}7} Wesicly Ert
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Table 51. Effect of nutrient solution concentration on growth

of bush basil (Ocimum minimum).

Concn, Top Leaf Leaf Number of Root Fresh weight Dry 'weigvht
Solutio length lenght width lateral length _ (g/plant) ratio (%)
n (co) h(cm) (cm) shoots  (cm) Tgp  Root Top Root

0.5 30.70a 2.30a 1.13a 72670 33.30a 74.86b 7.96b 5.60b 4.43%c
1 29.07a L40a 0.8 98.00a 24.%% 113.3la 11427 06p 7.3
2 B2 527 08% 51.00c 2993 51.8%c M.78 160 6.9%
3 1847 1.20a 0.70b 28.00d 30.63a 30.3lc 23.5la 14.64a 8.38a

Table 52. Effect of nutrient solution concentration on
growth of the internal quality of leaves from
bush basil (Ocimum minimum).

Concn, Content of Content of Content of
Solution  chlorophyll a® chlorophyll b” essential oil (%)

0.5 0.119a 0.338a 0.047b
l 0.11% 0.319ab 0.063b
2 0.107ab 0. 276bc 0.068b
3 0.099%b . 0.263¢ 0.243a

2 0.D value



1}. Mint§{
Spearmintol A= %Fele] HEsb 0,509} Tulold FS3 whelEAY A
2% $UTHTable 53). T AHeige] Hojzte glgith Wao] A

Tt Setdes AE Aol UzsA Z4stdch AEE2 2ui7kA

rL

FgE e HEUdME ZEA7 Y4 A dE

MintfH+& Z52|7}
& 2 garh. E AFoNE 2] Nz zlel o|7t FAIs| Uehis
£ 8 594 37 sistd 2 FEAA AL a7} A WA e A
A AgH Aujol A Mupgd S8Rl oot 2718 wh o] g3}
& zlo] Erim Erh |

Table 53. Effect of nutrient solution concentration on growth
of spearmint (Mentha crispa).

Concn, Top  Number of Leaf  Root Fresh veight Dry ,‘Vei§ht
Solutio length  lateral  length length (g/plant) ratio (%)
n (cm) shoots (cm) (cn) Top Root Top  Root

0.5 55.40sb 37.60a 6.18b 55.8a 66.9% 12.62 12.2a 7.97ab
1.0 58.70a 5l.40a 6.6l 6l.0a 659a 1452 11.86a 8.7%a

1.5 47.56bc 28.00a 5.28bc 61.2a 38.7ab 15.86a 17.96a 5.63ab

2.0 43.56c 22,80a 502 71.4a 20.78b 15.40b 17.94a 5.67b



Pepperninti= speamint®th Zao] 27 Uehdid] 0.5, 1.08) SojA
AR AR 430l BAUTHE o), VLS AF £YsE ALl
£ 2017t Mool =P BTkl ©E 1Y AT} olFiNIL Qe
AdolAnz FAAEe UL ETIY o= Brh wetd &%
200l 4 Alehe 4atal Wetd $Hshe ol Fozl3t A=W

Table 54. Effect of nutrient solution concentration on growth of
peppernint (Mentha piperita).

Top  Leaf  Leaf Root Content of Fresh weight  Dry weight
length  sheath width length Chlorophyll® (g/plant) ratio (%)

(cm) width(em) (cm) (cm)  (mg/mt) Top Root  Top  Root

Concen,
Solution

0.5 76.54a 7.06a 3.,56a 28.94b  26.68b  117.44ab 16.7a 12.47a 8.75a
1.0 75.68a 6.62a 3.42a 31.18ab  35.52a 142.62a 15.14a 15,28a 20.46a
1.5 72.8ab 5.48b 3.16a 49.18ab  35.36a 94.48bc 8.38a 17.8%a 14.34a

2.0 63.38b 54b 3.48a 45.98ab  38.12a  71.20c 10.72a 20.24a 11.36a
Total chloropyll value
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T}. Lemon balm

Q2 ufste} fAlshu gl2e B Wil FAblA Ax4S HolA
37l = ek AR dEo] AHm SujelAe STl 718 4 slck

Lemon balm®] Z-9-olli= AA|F-2 0.58f0llq 713 &gkout AEFS 169} 2
wi7h o] EUTHE 55). I & FeddsT 0.58], 1uidolAf 2 o]FojZlct
utebd lemon balwd FRIA FAsT F719 Al 459G & B tf
E3BE Hr} vu]ido] 3t AEF AlZHrh Lemon baln®] FE4T AlH|Fo]
Z7184E A JEIKTHE 56). ol JUigYd AAEAM ¢4 dFHRo] shit
o] AARAET F2Hr) FRAEL 0.5u1dd0 N B FINU4EE Folsicil
3ol Er 1ujdzt e £E22 RRPTh ol sweet basilolM %7}
5375 AREE0] wA Uehd Aztet Xolst otk ey o714 A Sl
g BHY PFE AWKl 2 0.5 &2 Ao Ueht ARGAo] u}

£ Fdxne Azen.
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Table 55. Effect of nutrient solution concentration on growth of
lemon balm (Mellissa officinalis).

Top Leaf Leaf Number of Root  Fresh weight Dry weight
length length width lateral length (g/plant) ratio (%)

Concn,

Solution (cm) (cm) (cm) shoots (cm) Top ~Root  Top Root

0.5 55.8 83 57 44 59.0 225.89 149.12 11.73 6.21
1 49.25 7.48 558 26.75 56.13 164.86 111.25 17.36 6.90
2 - 40,50 7.45 55 19.25 49.83 144.77 91.93 16.84 8.70

3 37.30 7.05 53 2467 46.17 106.48 77.63 16.51 8.40

Table 56. E on the internal ciuality of leaves from effect of
nutrient solution concentrationlemon balm (Mellissa
officinalis).

Content of
essential oil

(%)

Conen, Content of Content of
Solution  chlorophyll a® chlorophyll b”

0.5 0.194 0.591 : 0.017
1 0.188 0.531 0.023
2 0.238 0. 662 0.035
3 0.227 0. 654 0.022

2) 0.D value



g}. bill

Dili2} Zol 1ol A%o] TIE Fxe) Azloldnrt 455 warou,
ABalE 3ol O EE ZES Leick(Table 57). 0.5%) 9gTh 24350
2,500 FEgon 12 9 IufelolE 1ufele] 100] WY B2 A%l A
Z3C) DIl UL obSIT Qo] Mas 277 34 YL o=
22 Aoy Aokl 480l olFolal ZoT Er}. weh YRL HEof
A el el SIS 4B Yo S e B B
tht 2717} s 2] AINE £& HUackis Bl Atk 4
24 A3, @E4 0502 Liold & ZEe Uehiz, wek o A%e]

2949 1904 kol 7P EtTHTable 58).

Sng AzAol Mol gl FU4S 1FYel Hed E 2old Vehy
wioige] EEUleln Hrlel P4 WS Uehdch T FRRLE 1ol
A THE He 7Tt e ZRE narh ot Yme 984 R¥r) YL
50 20089 712 BUY D4R WES FWAAL, 3 A3 AR W
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Table 57. The effects of ion strength in nutrient solution on the growth
of dill (Anethum graveolens).

Fresh weight Dry weight
Top  Number of  Root G &4

Sg(l)ﬂ(t:li]én length lateral length (g/plant) ratio (%)
(cm) shoots " (cm) Top  Root Top  Root

0.5 46.63 10.75 5417 9541 23.17 20.65 14.79
1 62.70 21.67 46.93 243.39 4.8 22.3 9. 04
2. 47.75 11.25 21.30  85.60 85.60 2420 7.89
3 30.15 11.00 19.23 20.10 8.89 30.50  6.40

Table 58. Effect of nutrient solution concentration on the
internal quality of leaves from dill (Anethus

graveolens).
Concn Content of Content of  Content of Content of
Soluti;m chlorophyll chlorophyll essential oil vitamin C
a b (%) (mg/100g F.W.)

0.5 0.858 . 0.319 0.014 4.7

1 1.140 0.393 1.008 6.9

2 0.658 0.231 0.054 33

3 0.384 0.138 0. 042 2.6

2 0.D value
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o}, Sweet majoram

#Zo) olefe] Ao} thEQ Txpdol A7t QoA miigg vy $1
AZ majoran?} oregano®} ¢jo] FFSIaL Ut uheby £ AEES gxiuy
2al ohel EUAllE BHME chaziulst 7HE AlBolth, 27 A
ool 4 AYAL] whRol orelzjujed7s} nj2lgk Alolc), |

Sweet majorame] A1EA3} 0,500} 1folH AAEo] A LEFITHE 59).
2ufoll A= 0.5ufL} 1eflof Bls] o] 171022 3] AF3lH L e
5o 3] ABo] @Sl wol BE TARKACLEL ol majorano] K ]
23 Hupgh Eokoll A ALsle] Amold Ago] A HE R Eei), o}
3 3ufdolq LA RS TIE SRR} Wal AT} sjeh i AhuE
2, USol wol REHoiglo] Udo] o mEoF almHch &We)
Oreganunolghe £ 27t 448 QErlehs o] gt ol 2Zafe] 4|
Wol gl AlBE E8}] mRolc}.

Marjorane] QAL 0.5ufold 7h8 AT HE7} FolU4S Qo] @olxmA
AYHQ Peldyo] T2 AFHE UehirkTable 60). ol @%Es} oo
mE QEel Aal szt ohdsl 2&Wrh wEh co] HEE AS0] dAH 2]
Aol 743 ol ol Tl NFTE Adol] mEo] & A Holae
0.5ujelol A o W& WlEl C7t YHE 2S¢ 4 otk parjorane AZ F
Buisiso] ojs] A% A7t 2750 JAzulgt EQAILe )R]
27t AoiEE olk WAl B 47 49 BB Zo| o}8F Bl 71 B
of wol BEAA AZoly] wEolt) o}y HH:s| AAlxle] WiHo|nE o]

B2 AFE AL ofo} it
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Table 59. The effects of ion strength in nutrient solution on the
growth of sweet majoram (Oreganum majorana),

C Top Leaf Leaf Number of Root  Fresh weight  Dry weight
ONC.  1onoth length width lateral length  (g/plant) ratio (%)

Solution (cm)  (cm) (cm)  shoots (cm) Top. Root Top Root

0.5 78.00 3.50 173 14l 4557 134.30 36.29 16.90 11.74
1 72.25 3.10 1.68 117 60.70 105.13 36.83 17.10 9.36
2 55.57 2.6 1.13 32.3 28.2 12,93 13.80 20.30 12.67

3 - - - - - - - - -

Table 60. The effects of ion strength in nutrient solution on
the internal quality of leaves from sweet majoram
(Oreganum majorana),

Concn, Content of Content of Content of vitamim C
Solution chlorophyll a” chlorophyll b? (mg/100g F.W.)

0.5 0.152 0.443 - 2.03
1 0.138 0.393 2.63

.2 0.094 0.266 5.58
3 - - -

2) 0.D value
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H}. Oregano

- Marjoram} Zo] ¥|x} H-LFHBQl oreganox= A7} marjoramzt FUcL
A2 23l BfHo] u|sesiu} JiEA] marjoram3} oreganoZt Xjo]7} itoltt.
Oreganox 1uiollA] o] 71 F9IcHTable 61). L} AESS 2ufol

A Hrh 52 2kE vEhlch

Oregano &JA] 1ol d o] Fokm 2ujeiol A 0.5u) ol H]3)
o] Ao 2 WolA marjoramdA 17102 JAE= R Hrtie
Hoch Iy 3ujdel s gA] BF AN majoramyt T2
4 2 il 2u]eoll A
4 ¥ S B olR 4] A2 Y xRl Ago] g

X=X
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AEUE A8 BAFgch AELLS A3FES

AEoA 8] o] HA2E ez Fzdch
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DY

Kui

Oregano ¥ A] marjoram ¥ ERAufet 4738 wlzdL7t Hasiria

AtgHrct

Table 61. The effects of ion strength in nutrient solution on the

growth of oregano (Oreganum vulgare),

o Top Leaf Leaf Number of Root  Freshweight — Dry veight

ne- length length width  lateral  length (g/plant) ratio (%)
Solution

(cm) (cm) (cm) shoots (cm) Top  Root Top Root.

0.5 53.30 347 2.3 18 39.05 73.03 41.98 18.13 6.24

1 ., 6433 38 243 21 340 86.09 359 19.42 13.97

2 46.17 193 158 15 40.17 3200 24.75 22.55 17.2
3 - - - - . - - - -
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A}, Sage

SageXx. 1ufollA AKo] 714 FIUTHE 62). F, 0.58]e80] HEFAI &
2.8l Hl3) 1ujel 26508 oF 25% F7HE Holth wuhde] 2ujdo e 0.5
ufofl wlsf Ayt J2]3 3ufdolre of 1742 74stn o] ZE ] fEge]
gt Aoe AlgHrh. A sage: YAUAIETHE TN FHE AEEA
2717} B3fEl7| Ao 48Rz Balshsle suc) Jeu syt a7
o] JIE2 gduitto] JhsEld 2 AFE AARH H o= AR
(essential oil)e] o] He3lela}l Hrl.

Sages SIS MW M EFog MEAHolA UFo] IMIIER og PP
AN o]go] 7Bl 53| o] Frlge] A RolA 7|2 o]io] W
o] Uehtet Sagexhs B2i7150] SR otk chit =xlzjuja] 23 7= &

= avxte] 7]13of gtz Qlo} 7]s/gdol URY S sage AgAto] JlciHch

ot

Table 62. The effects of ion strength in nutrient solution on the
growth of sage (Salvia officinalis),

Conen Top Leaf Leaf = Root Fresh weight
. length length width length {(g/plant)
Solution
(cm) (cm) (cm) (cm) Top  Root

0.5 26.67 8.40 2.3 74.67 20.55 12.08

1 35.0 7.75 2.2 102.33 26,05 26,05
2 11.17 6.20 1.45 84.63 11,97 12.23
3 £ 6.83 5.05 1.20 77.67 4.9 7.36

—174—



o}. Artemisia & A&

1) Tarragon
FEvtetl e E3] H4S wohed A F3) ddedEe 553 Ay
AR B U3 feluety K3 o] do] Y2 ARk ZARA ¢
HE do] 7he A do] £ tarragono] Wol 22 FHo| o]&F I 9t}
W2 A ke &2 A TPME wo] Xoln &I 5& 7)Y
HEol FAAME T A KL TFLuRte] J T goz|ety 2
= AYES AR vt AFEFo] 0.500 1n)
ol Fok1 2, 3T Z2AS5EF o] JA|EgrHTable 63). L}
3 A% JA7L o E ZE] vis) E3hA Ueht elelZe Wgsgol v
2 A HEE FEEHACL AKAFel wE G4 £ FH Pl
0.5ufefo] 7HE &olou =71 goldle] ©E FE54 74 22 %
th UR "2 AEE A3 FREEEH] RolA 2 Hoe 2R
& FPoU 10€E BIMME= HEIA Prk

MR

32

f

Table 63. Effects of nutrient solution concentration on the
-~ growth of tarragon (Artemisia dracunculus L.) at 80 days
after planting, :

Nutrient Top  Leaf Leaf ‘ Root Fresh Weight
. . No. o Chlorophyll
Solution Length Length Width Length ——(g)— T/R
2 ea (pg/wl)
Concentration” (cm) (cm) (cm) (cm) Top Root
0.5 58.63 6.63 0.6 216.50 23.43 10.96 4.23 2.59 34,52
1 46.28 6.70 0.75 209.75 25.53 10.47 3.47 3.02 23.64
2 44,30 6.90 0.65 122,25 31.75 8.52 3.70 2.30 23.84
3 33.5 6.60 0.67 51.67 28.67 4,77 2.65 1.80 27.77

%) European Vegetable R & D Center solution.
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2) Mugwort

Mugwort®] Z-$olx 0.5ujdollN 2&o] A AAFT Tl olu] #
o vilE & FujgL didsl Ay PolMx uje A &st= A
2 4 4 g 2 gazjuoyE e AE BUtHE 64). 218U B
=7} Eoldol mel A FEE At dgkidl oj: T2 yo
2 u)do] Zslths= J& Vel Zoltl. Oregano®} majorame] 3l
ZollA GE49 Bigol BAINA WolA ALt tarragon?] ¢ rvhi 48}
= 744_ el mugwortdl M 23]8 ZFrlstE FRL Roch EE A
Zohn] F34kEE2 0.5uf7F Lotout w NS T LEE JufjoA 0.5u)2]
2ufjoll sHEEs glr). uleld ¢lo 2 %o o] gAY} nitrate Ex H]
Elgl cote] #A |77t Yasicia AAREM olof tiyt RFAFE HAIA

2} 3,

Table 64. Effects of nutrient solution concentration on the
growth of mugwort (Artemisia wulgaris) at 80 days after

planting.
::ETZ; .LeTr:)gpth LI;::h vt:ifh iof LiﬁZIh Fl”—ff?(gw)eight g Chlorophyll
Concentration” (cm) (cm) (cm) Leaf (cu) Top Root (ve/wt)
0.5 52.75 7.33 6.30 47.25 40.5 14.87 7.11 2.09  26.70
1 51.38 8.13 503 17.00 47.38 10.15 4.26 2.38  32.05
2 40.70 8.5 500 16.75 47.50 9.45 4.00 2.36  58.44
3 40.20 7.63 4.50 20.5 39.39 6.71 3.33 2.02  51.46

) See table 63.
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3) Wormwood
Wormwood:= 0.5, 1, 2, 3 wiZ ZA4F ¢d w=F ZF7MA el ulel
A&, 437, EF, g4, AYNEF, AEF EF
3 TH Table 65). Wormwood HA| 3ujeiolA ANE ZAT 713 Ao
2 0.5u1do]l ujs)] Ht stPoR FojEo UEgol ofF FI AHEER
&9 48549 ¥VE tarragonAFH LAEE F3HCE nugwort A H

3719 2418 vehyich

Table 65. Effect of nutrient solution concentration on growth
of wormwood (Artemisia absinthium L.) at 80 days
after planting,

Fresh
Nutrient Top Leaf Leaf No. Root X
Solution  Length Length Width of Length we:‘g)ht /R Ch:m/’ﬂf’)'“
Concentration® (cm) (cm) (cm) Leaf (cm) g “~
Top Root
0.5 25.75 12.6 8.48 115'2 61.38 13.75 5.43 2.53 31.86
1 20.43 10.4 7.78 8.75 69.58 9.07 5.23 1.73 49,98
2 16.68 7.98 6.2 9.75 53.75 5.93 4.17 1.42 36.47
3 15.8 6.88 5.8 7.75 51 5.93 2.47 2.40 47.76

) See table 63.
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z31gith(Table 66). 2ol 4% Hitloe 0.5u12] o] WA F
tol} Map ASFUIL HojZd4F 1u]e] FJo] HA TAH £H4)
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FF42 PF2 0.5u10 A 39l out Yo FxIt A4S F
7¥ste] 3ufejoll A= of 52ugo] X lrhTable 67). A ThE &FFAE Wl
dgdol Z A& & 4 drh ok2y FRLES M3 2 A 3o
A 7V B2 ¥%E UEhbch 2 d7s 3 ZRUYTES AU dd

S B71AA B FAYL YU1Ax] £41] Bk @5 F7M wE
BT S7ke AA RAo] S&ARE 2ABIE Wart slvka Azd
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Table 66. The effects of nutrient solution concentration on the
growth of Artemisia mongolica var. tenuifolia at 70 days after

planting,
Nutrient Top Leaf Leaf No. No. Dianeter Root W:j]t Dry W:',lght
Solution  Length Length Width - of  of of Sten Length . TR e %‘)"__
Concentration ? (cm) (em) (cm) Leaf Stem (cm) (cm) &
Top Root Top Root
2) 30.26
0.5 19.43 7.55 6.35 63.25 6 1.17 34,25 15.13 2,02 9.35 7.83
28.39
1.0 19.38 8.25 6.60 46.75 5 1.34 40.25 18. 14 1,62 8.75 6.98
19.10
2.0 18.53 8.08 5.88 27.5 3.25 0.9 27.5 13.07 1.50 10.04 6.69
17.74
3.0 17.60 7.75 6.00 29.5 2.75 0.93 29.5 1182 1.50 11.17 8.28

) See table 63.

Table 67. The effects of nutrient solution concentration on
qualities Artemisia mongolica var. tenuifolia at 70

days after planting.

Nﬁtrient Chlorophyll(ug/me) Contents of
Solution Essential 0il
Concentration® a b Total . (%)
0.5 32.03 7.20 39.23 0.021
1 34.35 7.74 42.09 0.023
2 40. 67 10. 80 51.47 A 0.036
3 41.97 9.64 51.61 0.040

?) See table 63.
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1x-2 8ol 0.5 Foll A Bo] Fol A HEE H7] #13l wigA
58 0.1, 0.3, 0.5, 0.7, 0.98 TiA] MESAIAAN HEY vl ¥ 683}
e AE Bk A 442 0582t 0.3ufollq HIAE HY
t}, thAlE &7] BSolEE 0.9ujd o gAsE WSo] thh yopx|=
Ae B 4 gdrl. metd £ A% Fxol ute} 0.3-18142) Feluiol
A zupshd 2 Bl gleelet BzEct

Table 68. The effects of nutrient solution concentration on the
growth of Artemisia wmongolica var. temuifolia at 30 days
after planting.

Nutrient Top Leaf Leaf No. of Root Fresh Weight
Solution Length Length  Width ) Length —g) T/R
. 2) Leaf
Concentration (cm) (cm) (cm) (cm) Top Root

0.1 9.43% 3.57 3.6 20 31.17 3.43 4.63 0.74
0.3 11.50 5.17 4.7 26 33.50 13.02 9.72 1.34
0.5 10.80 4,67 4.27 17.67 29.83 7.64 5.10 1. 50
0.7 10.07 4,00 3.83 17.33 25.67 8.86 5.03 1.76
0.9 10.90 4,83 4.13 16.67 28.57 15.47 7.78 1.99

?) European Vegetable R & D Center solution,
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7}. Sweet basil
Sweet basil®] A9 o] uH7} 18:03}F 16:2004 FHako] &9kt o]
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AN basile] F9E= AAYOE NH-NETh= NO-NE O A3sl= 2L
o 5 gl%itHTable 69). 28U} basilE FAZ HE=F 71 uf¢ @Wol A
52| nitrategAo] o]Fojxol i Il oA W2 ARJAR
oM EASHA] oroLt A NOE AHEE Atk A& ato|rt ¢l
ohd thaed] NHE AT FAE vtEe 20 2oz gzE. B a7
Az 16:2771 18:070 Hlsl fxbs glgith Agye] H&e o
Zasht AEEE 7MY 37 ol basil®] 2 AujeFedolA NO; : NHee
16:27} §ria Erh EE nitrate®tPo] ulel £ 33 g sE: g}
44t

Table 69. Effect of ratio of NO3-N : NH4-N in nutrient solution
on growth of sweet basil green (Ocimum basilicum).

Ratio of Top Leaf  ‘Root Fresh weight Dry weight .
NOrN NN length oL PR L length  (g/plant) ratio (%) Vield
width(co) (g/n")
(mzol/L) (cm) (cm) (cm) Top Root Top Root

18:0  35.83a  9.6la  6,92a 26,28ab 33.64a 6.96b 9.07d 6,90b 37 .38a
16:2 41.19a 10.35a 7.3a 32.91a 32.91a 7.78b 14.18a 11.87a 36.57a

14:4 40.45a  10.53a 7.78a 21.61b 31.8la 6.64b 10.26c 0.56c 35, 34ab

12:6 38.56a  9.77a 7.0a 18.55b 22.32%b 20.56a 13.75b 9.84b 24.80c
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1}. Spearmint

Spearminte} Z$E NOyN © NHNS] o] 12:6Q1 Felolq Ago] 7}
B Foton eldAY AULE JHY HdtHTable 70). ols 72 BE
3} HBAUE BT T AT} basils) A9} Aoltt Ajol7} qlgic)

ol mintF7} gRUole] AAE HAFdte HYo] Q] WEL 2 Er} t}

ok metAd ThE ZEY Fd24el wE AEE F7t d771 "e

st} 2 AXE thE A EFe nint EF2 vlasjo} s}2let o) AE
A A EAH Al minte] E7]7F EYE] o2 AlgHC)

ol Al® &H] Al ARE MM A=z3}7|7t o] wEolch

Table 70. Effect of ratio of NO3-N : NH4-N in nutrient solution on
growth of spearmint (Menth crispa).

Ratio of ~ Top  Number of . Leafr  Leaf  Root  Fresh weight Dry weight
NOs-N:NH-N  length  lateral  sheath  width length _ (8/Plant) (%)
(mmol/1) (cm) shoots  width(cm) (cm) (cm) Top  Root Top  Root

18:0  28.92b 15.3p  3.73  2.49c 24.32a 10.9%c 6.9b 19.53a 8 lab
16:2  41.82a 34.4ab  5.12a 3.07bc 27.49a 31.4ab 11.87a 18.08a 7.33b
14:4 44.54a 32.86ab ~ 5.64a 3.26ab 24.8a 27.64ab 7.66b 17.38a 9.3la

12:6 43.54a  42.8a 5.54a 3.85a 21.6a 49.22a 12.82a 17.15ab 9.19a




t}. Dill

Dil18] Z$L= NO;-N : NHe-No] u]&o] 16:20]4 23.9g/plant® 7}1% &
ot ThEo] 14:40lA A Fo] 11.25g& UEPATHE 71). o] Z}2 Ro}
dil18} Z9E NHe-Noll thgt zi/dol § AYeY tiE AEERTE w2
Aoz ARHUCE Benoit(1991)e] SJsld dille oY o $HAo| Fe
L3E7 2] Atz ey oje U] nfe 24 wE HEH 54
o2 gt}

E RN dille] FRAE &0 g4 whA ded 7] AEE &
3 3222 &) Rz} o) o2y dillE 0] M=y, 43 Mo
FHLIEA o] LEIRE Ao wlE NO;Y| HFRAL: Hastelzt A2

i

c}l.

Table 71. Effect of ratio of NO3-N : NH4-N in nutrient solution
on growth of dill (Anethum graveolens),

Ratio of Top Nugber of Root Fresh weight
NOy-N: NH,-N length length (g/plant)
lateral shoots
(mmol/1) (cm) (cm) Top Root
1"8‘0 25. 48b 12.64a 13.63>  8.48b 1.1lab
16:2 44.08a 16.80a 16.80ab  23.90a  0.60b
14:4 41,96ab . 8.20a . 20.58a  11.25ab 1.22a
12:6

30. 98ab 7.50a 21.12a 4.48b 0.50b




2}. Caraway

Caravayls Z& AHg3}zolx|nt dillzhs Tk AZE urehdch No:N
. NN H]7F 18:03F 16:2004 d%o] gl B8] 16:2¢) ulolx A4S
o] 7}&k Folth(Table 72). o] NOs:NH7} 8:1of 3igdE|o] chAlE NH7}
1o lelE ahaichs AubEel JjEs QAISHL olt). Caravay oA el
sl Tht A77b Al GOEE xbEH|2U} o sYARt vy 2 Algh).
53] Qo] BT YETH ke sHem ol Fot Aul} dAE LETlele
AT B TUA HBo|EE olEauj: ojgtiz Azt A
Hr} TR BES FUHA AL West Gt ok FRE Wol A%

317] wiZolrh.

Table 72. Effect of ratio of NOs-N : NHs-N in nutrient solution
on growth of caraway {carum carvi).

. . Top Number of Root Fresh weight Dry weight ratio
Ra NOs-N:NH{-N
tio of s My length lateral length (g/plant) (%)
(zmol/1)
(co) shoots (cn) Top Root Top Root

18:0 36.86b 25,.6a 20.5b 29, 85b 12.4a 7.56b 6. 48ab

16:2 43.18a 20.6b 24, 56a 34,382 12.37a 10.47a  6.85a

o 14:4 32.46¢ 18.33b 18.33b 27.43b  10.43ab 6.17 6.84a

12:6 25.82d 11.6¢c 11, 6¢c 13.64c 8.38b 7.08bc 5, 90c




o}, Hyssop
FUNOE 77} 40~50cm HA AehEA E7] ofehst BHI
ol vEg AstE FRAYIAE WEo| shssith
ob40] M TAHOLH NOg-N : NHe-Ne) H]7} 16:2004 A4&o] o
HTable 73). Ul 18:03} 14:4 Helojds u]at Qi Uep
th AEES 14:4 Ayt BFo] YT 16:2 Ae|FolA Hrl &olrt
OAS slHe] ABgo] 10mhgolut ¥ hyssopE SWE7} 9ol tope] A
Eo] nj¢ o #A8e Rarh weld MW=L rosmaryl} sagez}t A
ol3l 27]8] BRER ol gajobat SHAEE AzHATE wx|¢} oFaizjujo]
A o) nle AHBE Pl 7R wow st olsttt
2 2ok U J13E 2l $2 23S Bolx ettt

Hyssop<
£ Bl 9l
Aae] 3

I3

rlo

Table 73. Effect of ratio of NO3-N : NH4-N in nutrient solution
on growth of hyssop (Hyssopus officinalis),
Ratio of Top  Number of sL:af Leaf Root Fresh veight Dry veight

NO3-N:NHy-N  length  lateral ‘:‘i;t: width  length {g/plant) ratio {¥) (Y‘/;é(;
(mol/f)  (co) shoots (ca) {cu)  (em)  Top Root  Top Root &

18:0 27.79%a 12.3ab  3.42a 0.8la 34.44a 13.11b 4.lab 17.02b 11.63a 14.58ab
16:2 34722 20.7a’ 3.92a 0.91a 32.5a 21.24a 6.28a 17.84b 8.93ab 22.98a
14:4 27.66a 17.25a 3.74a 0.84a 20.2 14.8lab 5.03ab 21.78a 5.74b 16.46ab

lZ:é 19.61b 8.25b 3.58a 0.79a 32.03a 9.58b 2.84b 18,39ab 12,55a 10.63b
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H}. Sorrel

Sl AL AN B3] B £ Q= 24
He g Algi

Sorrel®] A4el AF A= NOz-N : NHi-N] H]8o] 14:4004 T} X
2ol Rt USsHETHTable 74). 18:07 16:28) Azl TolAs njLe
Azb7h Uehdch 12:68 AelToldE ASe) HAT s S ek
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Table 74. Effect of ratio of NO3-N : NH4-N in nutrient solution

on growth of sorrel (Rumx acetosa).
Leaf

Ratio of Too oo Leaf  Number of  Root Fresh weight Dry ’weig\t
NO&N:NH-N  length wie;th width  lateral  length (g/plant) ratio (%)
(mmol/1) {cn) (ca) (cm) shoots {cn) Top Root Top Root

18:0 35.45a 18.2a 6.65b 25.25a 43.58a 86.65a 13.28a 7.7%c 9.12bc
16:2 42a 21a 7.83ab 28.67a 36.17a 83.03a 21.1a 8.32b 9.56b
14:4 37.88a 18a 8.45a 33.%5a 26.95a 131.9a 19.28a 9.73a 8.67c

12:6 33.67a 17.5a 7.17b  26.33a -~ 36.9a 57.87a 23.0a 7.38c 12.13a

Tablé 75. Effect of ratio of NO3-N : NHs-N in nutrient solution on
internal quality of sorrel (Rumex acetosa).

Ratio of ) Content of Content of Vit.C in
NO= -N: NHe-N Content of organic . 4 |
. NO3 -N:NHq¢ acid in leaves (%) organic acid in eaves
(mmol/L) stem (%) - (mg/100g F. W)
18:0 10. 87a 13.20a 48.2b
16:2 11.54a 12.89a 55. 8a
14:4 10.09b 10. 24ab 29.5d
12:6 10. 26ab 10.10b 40.0c
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2 AP SeE R 7158 IEE A4S Al By ory
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Na;Se0:) & H7MAA 7164 $3 FF183 7158 HBE F3l Sed 3%
AALE A5t A8 I se Aels=E Awstazt st

X

2. g 9 9y

7. 2 .

=2 AL g QAP 120 14 (Coriander sativum
L.)E ZAIRIEE 3slo] 1997 d0f] =3stgtt. e g3 x o

st oty 22 Belgium®] European Vegetable R & D Center®] Herb Hf
ool (Benoit and Ceusternans, 1994)& AM&3tgt). E4go] 1.5oid uf 3
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A71E AZsto] Z2stgHairation day - 15 on / 45 off, night - 15

on / 105 off).
3. Az ¢ 2%

7}, 2

240 qrelapulal wjatelujo] Sed HEEE AHeld AHINL 2ppn A
g Told /A WSS P Bgtout Hel Tl Reixte AR gt
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Table 76. Effect of Se supplement in nutrient solution on growth of
coriander(Coriander sativum L. ),'

Se Top Leaf Leaf Ly Sten Number of Fresh weight
conc, length length width ratio base lateral (g/plant)
c ' diamet 11570] 73—
(pem)  (cn) {cm) {cn) {cp)  diameter(mm) shoots Top Root

0 5250 a°3.43bc 4.27 ¢ 0.80a 14.83a 14.33b 71.83a 14.70 a
2 54.00a 370 bc 4.53bc 0.74c 13.93a 17.33b 92.73 a 14.40 a
4 35.67b 4.23 a 557 a 0.8la 13.97a 14.67b 73.00 a 16,37 a
6 36.97b 3.87ab 533ab 0.76b 14.83a 24.67 a 66.83 a 17.17 a

8 28.50c 3.37 ¢ 4.83abc 0.74c 12.93a 18,33 b 46.83 b 13.03 a

* Means separation within columns by Duncan’s multiple range test at
5% level
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Table 77. Effect of Se concentration in nutrient solution on
internal quality of coriander(Coriander sativum L. ).

striﬁg th Ccl’:)lr:‘:c:;r)‘e:.l;latkl‘| olfl Ceosnsteer;l{i :lf Cos;:r?tcof Content of Se
(ppm) (mg/gpp% ?;) (mg/g FW) (18/100g F¥)
0 2.4b° 0.012 d 25.9 b 1% e
2 2.6 a 0.023 a 22.7 ¢ 226 d
4 2.4b 0.019 b 23.9b 425 ¢
6 2.3b 0.014 ¢ 31.2a 599 b
8 2.7 a 0.011d 31.6 a 769 a

? See table 76.

Table 78. Effects of selenium concentrations in nutrient
solution on the mineralcontent of coriander at
17days after treatment,

(Unit: mg/kg FW)

Se conc. NO3 P K Ca Mg
(ppm)
0 1731.2 b° 167a 8056 e 226.8c 196.8 d
2 1863.5 a 141 d 9312 a 130.8 e 180.8 e
4 1334.4c 144c 9000 c 279.2b 243.2 a
6 133.4c 129 8944 d 527.8a 222.4b
8 1863.5a 155b 9176 b  144.8d 200.0 c

* See table 76.

—192—



U}. Artemisoafy

Se Azlof] wlE AEAS B FFPLE AME A3 Se o] HEAA
olo] W4HA7} obdolE BRI NaSels 2mg/ ¢ Mol M HES) Y&&
7 Fotonm Fxyt Fvigduet A& 48E FAIA HAGCH
E3] ol MEL 2mg/ ¢ ol E BFo] BAIA Ho|A T ofE 4
EHr} Seol oidl LisEolA AGE A& JAHFHE A2 & + AU
(Table 79-82). Taragon?] 7-% 2mg/ £ oA X|AHE 7} 20,5810l 4mg/ £ of A
L 325 333 A#o] 93 Hrl. Wormwood= 2mg/ £ oA 10.9g1 ] 4mg
/oA 0.9g2 2 1/10% 2 ¢ttt 2L} tarragon 2} wormwood & 73
$ a4 Zo| AHch Al ¥ Se o F4UdLE AWE Y RF
557l Bold4E F/BBle B¥E BAFArh. 2t tarragondt
wormiood®] 9L Z7te] Zo] Agrt uwleld RE AAE njFo] E of
tarragon 2} wormwood = Se?] FH4E WoldlA] olr Seof cthi 73T )
3& Bolm &3} mugwort & F-¢E& Se Aol ¥ whgo] rIZR o
2 Atz gt

Se Hx7} 7ol wlel K, Ca, Mge 6ppu7tA] F713ls FAlolLt Nos2t
P Zaste FAgrh olE Se0,7 Zolol7] wiEe] ZyuA we
S+t AZtHTh thAlE Nog 7 4t ol k, Ca, Mg7t F718t
A 4P Fdolq AMAUAS 717 HAH ALRA FLsiTIL
ZEch ohyt AR5 Eelan 3EHE Se 2ppodltofl A W2 P, Ca, Mg= A
o] LatslL} K& F718 ol FR3ith ol&d Se ZppuollAd HAlHo] &

& A= e EAE 49T

o r o

ol
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Table 79. The ef fects of selenate concentration on the growth of

Artemisia genus plants.
Plant Top  Leaf Leaf MNumber Root  Fresh weight  Dry veight ‘
NaSeO”  length length width  of  length (g) ratio (%) T/R
(mg/ £) {cm) (cm) (cm) leaf (cm)  Top Root Top  Root ratio

0 24.3a° 8.5 7.2b 27.0b 38.0a 11.4b 57b 12.0c 10.2¢ 2.0b

Artemisia 2 23.3a 10.9a 8.9a 37.7a 33.1a 20.52 9.8a 11.4c 11.3d 2.09%
mongol ica
var,
tenuifolia 6 13,5¢ 3.8d 3.5d 14.3c 12.4b 2.4c 0.7c 24.la 24.2a 3.42a

4 19.6b 59c 5.0c 16.3c 15.5b 3.2c 1l.4c 19.7b 15.0c 2.28b

8 12.3c 3.5 4.00cd 14.3c 11.3b 1.8c 0.9c 24.2a 19.3b 2.0b

? Means separation within columns by Duncan’s multiple range teét at 5% level,
” The concentration of nutrient solution for herb plants developed by European Vegetable
R & D Center in Belgium '

Table 80. The ef fects of selenate concentration on the growth of
Artemisia genus plants.

Plant Top  Leaf Leaf Number Root  Fresh veight Dry weight
Na50”  length length width  of  length (g) ratio (%) TR
(mg/ ) (ca) (cm) (cm) leaf (cm) Top  Root Top Root ratio

0 240b 7.0b 6.3b 14.7a 34.6b 4.1b 2.7b 13.1d 9.l1c 1.5lc

2 31.2a 10.5a 9.3a 19.3a 43.2a 10.9a 56a 11.9e 8.1d 1.94c
Artemisia

13.3¢ 2.9c 2.8 6.0b 7.0c 0.9c 0.3c 18.3c 20.0b 3.00b
vulgaris

6 13.1c 2.9c 3.3c 80b 11.8c 0.98c 0.3c 24.1b 26.0a 3.27

8 12.8¢c 2.8 2.7c 4.7b 5.8 0.54c 0.10c 25.0a 20.3b 5.40a

? Means separation within columns by Duncan’s multiple range test at 5% level.
¥ The concentration of nutrient solution for herb plants developed by European Vegetable
R & D Center in Belgium



Table 81. The ef fects of selenate concentration on the growth of
' Artemisia genus plants,

Plant Top Leaf Leaf Number Root  Fresh weight Dry weight R
NaSed;”  length length width  of  length (g) ratio (%) ;

ratio
(mg/ £) (cm)  (cm) (cm) leaf {c;) Top Root Top  Root

(46.1a 8.2a 0.9ab 247.3a 50.5a 13.8b 10.6a 12.3b 7.2c 1.30b
¢41.7a 7.1a 1.1a 188.7ab 51.0a 19.6a 9.4a 12.2b 9.3b 2.08a

Artemisia

444.8a 7.4a 1.0ab 197.7a 34.3b 14.5ab 6.7bc 14.2a 10.2a 2.16a
dracunculus

€42.3a 7.7a 1.0ab 179.7ab 51.8a 14.7ab 8.0ab 13.3ab 7.2c 1.83a

€39.8a 6.8a 0.8b 122.7b 47.0ab 8.0c 4.5c 14.1a 8.7b 1.78ab

* Means separation within columns by Duncan’s multiple range test at 5% level,
¥ The concentration of nutrient solution for herb plants developed by European Vegetable
R & D Center in Belgium

Table 82. The ef fects of selenate concentration on the growth of
Artemisia genus plants.

Plant Top Leaf Leaf  Number Root Fresh weight Dry weight R
NaSe0  length length width  of  length (g) ratio (%) ratio
(mg/ £) (cm)  (cm) {cm) leaf  (cm) Top  Root Top Root

0 34.2ab 16.9ab 17.3ab 9.0a 54.7a 17.0b 9.0ab 13.5c 9.1a 1.88a

2 36.1ab 18.7a 21.8a 10.0a 44.3a 29.6a 15.0a 18.4a 10.2a 1.97a
Artenisia 4 oc gab 16.7b 18.7ab 11.7a 45.3a 24.2ab 14.7a 15.3b 10.0a 1.64a
absinthium

6 30.6b 14.3c 16.1b 12.0a 54.5a 22 2ab 12.2ab 14.5bc 10.4a 1.8la
8 38.8a 15.9bc 17.4ab 6.7a 48.3a 16.2b 7.7b 14.95 10.3a 2.10a

* Means separation within columns by Duncan’s multiple range test at 5% level,
” The concentration of nutrient solution for herb plants developed by European Vegetable
R & D Center in Belgium
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A48 2B BEY Fod wWE ZAF ¥R

1. 4 4

A7t Fulels A4 J154 Bahdol i 0|28 FYol g A
Holn B4y 42g AAHeT FANY AL VUE o] Folxx| ox
ot} Tht AT HEABRE FHOT ¥ A4 oA H} FHol
N @7Eo] o|FoiA T elch. WA, i - 8 AT JEHAE iy

J b |
sebdfolalotl £2 28 BRI Atk HHe spdE PR

W 712 A48 B3 R Frpudel ¥ 4 glou B 24 3
A EARANE BUARA FHOEAE ¥ gulv} goin #oh

2. A= L W

elxulE B3l 7158 ERL Y Asste B¢ HEUW F+ 3=

4+2Q FAo| WHIE Yol stgct. & APL mHchsta x4
APA he2o)A HEAES FARAER sto £ AP S ©
LA 0 23l ujPdYRAdL Belgium®] EFuropean Vegetable R & D
Center®] Herb wjoFelg al-&stgich. ulede) iholl NaSe0,2] Aelsxt& 0,
2, 4, 6, 8ppnoE Tl wjgNS 2Fuict FAIstalct 43 spiol
293 J3sE 7] Hol 3Pisct



3. A3 4 23

ez AYUe Brislel AR o HEe] Edo nxe %S
ZA1E A A o3 gk

ZEnjch dolgel tidt UdE AUe Aelsxdds zlol7t ddent
CiRE sppn HelZbAE QT 2 87} Bolx| gtk

Minte] 7Z-¢, Az F+RF 94?&% L2 o]z Holz| gkl vit. €Y
gakol & xlo]7} ¢lgitHTable 83). Ut B-He 3L se HJl =71
ZMg4F ZI18 2L B 4 9gli(Table 84), Sed] F45EXE AHe|st
Lold4E ALAog Zulstitt. Y F545E7 TE Az Fojuls) W
53] 52 AL E 4 9&ul(Table 85), BEEAAY UEEE S¥U
Seoll thet YAZE of$ 2 2oZ Alg¥ch o]l& -§8319 Seo] Uty A
Aol 238 Sed FHNERZHA o] &3l ERY = &l FE&F
A BHY Yol &2 AES Y + UL Algdrh

Oreganol= Se M zlo] ola) A4} vit. Col o] BT 7AsiA 0}
(Table 83), A5 ke ALHo2 Zutsladrt. Se 8ppm A 2] 2
2, AR Fako] tjzFol vla] 2uiLt F715I%iTHTable 84). 1Lt Se
o] T4 4ppm o|Ate] AL o ol AA F7)131x]¢oTHTable 85). E
Se 8ppuH 7 A$ WA WKE lzTol ul3) ARt AE &

2

2
2
Seoll thdt uiide] el A=A 42 A& ¢

4 32

gitt. ol oregano?] 7
At

Basil®] 7% Se Aejo] wE gHFL9 vit. CHPe tiyt Azpe 2
FpHol] ¢fottH(Table 83). F-F4 UHET lppm A e]FoAgt tf2Fof
u]3] thd F7HAA 3 o] Az|polMe Aol R B QL
2ith(Table 84). Sed] F+F=x thE 2ol vls] Hon 3ppm Azt
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¢

A 713 wol F43tA R 4ppn Aol 23]8 TiA] F4Fo] HLs)
9th(Table 87). &Lt @4} AFo] ddojMe AMe|t3hol A7t AFEHA]

ol-c}.

52

Table 83. Effects of selenium on the internal quality of

herbs.
Se Mint Oregano Basil Mint  Oregano Basil
Treat. (ppm)| chlolophyll (mg/gFW) vit. C (mg/100gFW)
0 2.94 2'49, Ci1.63] 55.1 24.2 (22.1
2 2.37 1.81 1:1.25] 54.4 11.4 1:23.8
4 2.86 1.96 2/1.60] 47.6 15.7 2121.5
6 2.73 2.04 231,58 50.4 18.8 317.3
8 2.87 2.08 41.81| 53.7 19.1 4:21.4

Table 84. Effect of selenium on the essential oil
contents(%) of herbs '

Trea tS e( ppn) Mint Oregano Basi 1>
0 0.215 0.060 0 0.066
2 0.224 | 0.075 1 0.110
4 0.210 0.083 2 0.090
6 0.300 0.092 3 0.090
8 0.280 10.178 4 0.090
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Table 85. Anion contents in selenium treated mint plant.

Se Treat, Seleium Se0,* NOs™ HzPO“ S04~
(PPm)  ( g/100gFW) (ppm)
0 6.9 32.14  195.20  287.05 80.79
2 520 39.31  210.97  319.01 203.27
4 1,419 38.05  180.63  207.46 46.72
6 2,357 50.29  325.53  181.03 .173.38
8 3,264 30.50  125.60  236.68  184.23

Table 86. Anion contents in selenium treated oregano plant.

Se Treat. Seleium Se04“ NO3~ HzP0,“ S04~
(PPE)  ( 1ig/100gFW) (ppm)
0 1.7 24,78 248.83 . 242.93 98.03
2 241.5 15.13 242,75 220.85 96.00
4 1,113 20.24 189.75 195. 50 30. 62
6 1,113 24.66 204.20 216.18 125.28
8 - 1,22 12.47 199. 04 231. 56l 90. 28
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Table 87. Anion contents in selenium treated basil plant.

Se Treat,  Seleium = Se0s” NOs™ H2PO,~ S04~
(PPR)  (4g/100gFW) (ppm)
0 3.1 144,49 187.72 ~ 266.95 144.49
1 150.5 156.90  200.02  672.01  156.90
2 260 143,42  189.66  304.16  143.42
3 536. 5 135.43  166.38  314.45 135.43
4 139 136.47 181.66  236.83  136.47
4. 3 8

27154 A AR gla FAEAN} Hold AAULE wFdE T3
AEAUZR 234 FEAEY 343 UHE] njX 9¥S Yotz
2 A¥e 4£3s5igr)  JBE 4+ 4533H g do)] sodium selenate
(NaSe0s)& 22} 0, 2, 4, 6, 8pme] +E202 Az sdrt AF Sed] F=
Lt basilg A|23IaE NaSet:d] = F7tol w2t #4448 AA F718kA
t}, Vitamin C 33k NaSe0sd] A2l =7}t F7Hel whel baln F718k=
ARe BgAW, U FBEE zasitt thl 3B 2Re wioh
Na;SeO,d 2]= 6, 8ppmd] X e 7oA @F nitrateFE tha ZLAZTh
%‘ %%2} grere pE 2B seleniund] ¥E7 F71E4E F7stqdct

Sy HEEE 7 QRS YRS A ohE Z¥E Uehich
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Ad. A A

EE 7HYolA BEel HolA Aol A == AUl FH F5Y )
E ARV RS Y 7 UEF U § ol MEL YA AFo2E 2
ulE 7H 4 Sle AEolth v olelg] FAloA MYl ARER
EEo] 2ufsiy, iGHLoT 2AoA AN vlHE EEM dFafu)
7bed Adejolrh. wabx felvtel BEA Au) Al Z Fe|st gz 2
£HAFAAE 22T 2 v E ol 8ste] Y Aarles F5351n
Zp stgich. WEHE Al AR it oids] o3¢ 2oy, £
TRE2Z oo 233U 2] ot & AEL Yo, ot 2
E zjuiA] vpde] A5 AREFE BELAE 5 e Y wix A
gde] s=8 AUstalch E3, 5ol uld Y 483 QY
=2, e Bt BAE FHstaAl stden, zZhzte] AleAel x}

olet elg BAsRA st}
H2d AME L Uy

. el TR BRREREA Y Y

Basile] EIEMBA] £Fl AUty K 4R RES 4 5 &
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t el Rt BRK REE ¥ #std & d¥e sUsidch
1999 24 10doll MERL IAIE, HejolE (1:1:1 v/v) Z§ vix]q]
sHESte], 3Y 1ol B A 6573 REstoch

7}. el Fw

Ee] 27 EEHos HelolE HA, I3V E A, MERA H
A oela AT ES HelolE BA(1:1 vv), YERXe] HelolE EA
(1:1 viv)& AMestaon 600mlel Setrel EEof 500m18] wiAlE 248
t}. HelolE HAS fkH SIS 93] AN MRS 1112 BE3Ho At
gsloitt. I ES} FERAE BHlA FLAKE AHEste pHE 5.5
A AR B3t AlEsiect. ke EFEBERNCE BHUE o83l
i % 372 2A0Z sl WARS oSl 2z EmH WARS
Table 883} Zt}.

Table 88. Amount of watering on different substrate,

Before 3 week® After 3 week
Substrate (mL/plant/day) (mL/plant/day)
Perlite 60 120
" Cocopeat 30 60
Peatmoss 30 60
Cocopeat:Perlite
1:1 (vv) 45 90
peatmoss:Perlite
1:1 (v/v) 45 90

? 3 Weeks before harvesting.
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U BRERE A

2 HYolA= HHE BRERS AHE3idch BEE B8 BERe 44
0.5, 1,(EC=2.4uS/cm), 2, 3u§e] 4 Ha|2, 1wjede] AH-$ EC=2.4nS/cm, pH
6.5%ct.

2. AR UE &£F U REY 9%

Lo

HArdrol whE i el A&t Ffe Aatake] xlo], 42 AEg A
3 e AQ WEE 2ARL] o8] AEE sl Aol ¥Hog
U AIAIE ;- HelolE 1:1 ELuix|9} B BRE 1S ALt
+3& 4R 313 DFT He|E Z3sle] BF 53232 stgc). 49
zoll QAo wF3le] 5d 7U) AP o FA 63 Fof 43}y
th el kY X E(1/20000a)0] 370A2 470e] EE 127421 S 3 X
T2 sto] RESEAKE stadch Z Held Bt Ao wix] Hejs
Table 890 HA]stAT}

rx

n A

r

2 P

Table 89. Paramater of watering treatment.

Parameter D1 D2 D3 D4
Irrigat| before | g 75 225 675
ion | 2weeks”
quantit
Y Pt| after |39 90 270 810
Soil water 17.15% 45.21x 166.54* 345.02+
content (%) 3.23 10.4 44.8 68.5
Soil water
. -1.98~ -0.96~ -0.24~ -0.18~
(ﬁp‘;)te““al 1.5 0.5 -0.15 ~0.09

“ 2 Weeks before harvesting.
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3. 4% 4 AMEEA HAA

IeEERs AHFAAEES At AR BE, ER, EE EE ¥
R, WS HTE ARE 103 MRl BTHY RHES 2
dch. EEBS FER WER(LI-3000A, LI-COR)E o]§3te} FAstach

28L& TTCLY(2,3,5-Triphenyl-tetrazolium chloride)& AHE3}o
470nn¥} %] spectrophotometer(Béckman DU-64)8 ZUETE FA3IGHFHF
HRE, 1966).

ERESE, vlel ¢ &8, NN o} FIE ¥FE FH3AcL

FRAEY L0 3 AEute] EMQFEE UolR7] #3) BHEE BHE

& ZAsiocth A §&YS F AU B&YolA F AE As)
L& OT Lol FANA L2l tiyt %2 AXMstrH(Lafuente F,
1991).

Tr‘is~HC1(pH 55)8 &3t AREE 0.1mlE guaiacol 0.5ml, 1% H:0;
10mi, 235ml«l sodium acetate buffer(pH 5.4)& Z3I3t ¥r-2of 2 9mlz} ¥t
24 -?:] Eax o Z7pAstE spectrophotometer
(Beckman DU-64)2 5%2t F¥=¢] HIE FFstch A1T" w6 (ng)
olf thgt 0.DZte] 2/ BAStIcHLiug} Li, 1991).

HAXE 0.58L 3% sulfosalicylic acid 10ml& Yol T F o3s}o,
oJz}o} 2mloll 30mle] glacial acetic acid®} 6M phosphoric acid 20ml,
ninhydring& Z% 3t &0 2mlE Y3l glacial acetic acid 2ml-& goi
100CoI A 1A]ZF WHE A% ice batholl A JZ}3sle] BEGBA|AF]1L, 4nle]
toluene& Yol Aol Alzointg Hg|dlo] spectrophotometer(Beckman
DU-64) 520nm&] m}AtolA &Asledich(Bates, 1973).

KithihH2 stean distillation FX]& o]&#}oj(Chales?} Simon, 1990)



SIS, #HMHY Kl 4B AREC Y HHR=2 AXxsiach
Gas chromatography$} gas chromatography mass spectro -metryS o]-238}o
=AM 5tgct A H Bl el 8-S peakarea percentage® F A3} ),

4. X&8 MzE
BYgol YRz W 7-8x2 24T PO, U 238 2Rt}
oAl #$ apo] 500umol -uwl-sec” BolH ZAsIAT Foo AL

1000 zmol - m2 - sec™ o]Atollr}. WA A7) 7] (LI-6200, Li-COR)E A}
23}, 43 d ek net  photosynthesis), 712 A= S(stomatal
conductance), 7]&213}(stomatal resistance) 5 &Ax|E PC computer

£ B3 @ojuigich
5. 3 B4

7t B kS ER

BEWE HIGlY o8 BEREENKCE ERAKES £331dthKin 5,
1988). ' '

. wi|e] $8 el &3

AuE EHol|A  15cm ol wix]E  2)2|8le]  thermocouple
psychrometer?l Tru-Psi(Decagon Co.)Z &3Pttt V4% 2417 AE,
o, ¥ 23] &Asigch

t}. i pH, EC

B pHet ECO SHE 1108 & AHgslaen, e ERES 33319
tHCho %, 1985: Kim 5, 1988).

—205—



et HBY% S&

Buel A@Y% S8 532 Tywring& AHESHgitHCho T, 1985 Kim
5. 1988).

ul. @Bol ARER

fBol BH#E(cation exchangable capacity:CEC)% Brown Zto[*H-& A}

§3td &AstelchKin &, 1988).

6. ¥EHITE

¥ist#T2 SAS(SAS Institute, 1985) programE ©]-2-3}4 Duncan®] &%
gl o3 Aelstact.
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AH3d A3 d 2%

1. e F7o BRERE AT 9

7t AELE &BS BR

23, 949 37, 47 5 AFY 2L AL Bel, Ay 9
483} QA W, ABES AVARe] 2L AL W ARE B
dom, A%E Antt AT HelPolA &S AL Ry} 2z
iAol 0.5, 1, 2, 3u0e] ChE wirel SEslold Ajulyt Az}, o TS
o] Mutgo 0.5, 1uj7} Z9tHTable 90). 26] o]4te] SEojAl AL
o] Mzl on Juje] F ol HE ATl dHHE FPS ek
dth. SAUY S= Yo xulgt Suh(1998)8] F¢, NFTE xjuja] AL
2 0.588 SEolA BTGt g},

MAEE AvEE Helo|Ee AL, 267} 15 114.7088) MM ZEoE
453 2 A4S Bgen, 0.5 17} o 86g0T I cheOE FT)
AAIE wj=|] AL, 0.53, 1ufolA W Fo] o 100gFEE 2, 3uhe)
B olRrt o 20g-30golut As}slgtt. MERAL F9E AHubgog t}
£ ulxjol Hls) Aol MZslgr. 0.5u48} 1u)7} 159 2tz} 93g, 84go]
gom, 23 60z BEE X RYch ELuixY AL dd 5=
0.5u02ch 1ol d o £ 48g Ryl IAVE, Welo|E 283 3
ERscl Helo|E E§ vl AL, v H=old 2tz 110g, 105g2] A
AEE 2ok 53] 48o] Az yE|xlo] vls) Helo|ES 83
e B9, Aol YAHE RO Uehyth i EE s B3, HERA

2] 97t B8o] Axstgen, HelolEY FeL tlE x| Hl3), 2
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sEo dolg et ALHOE FANES ARV HelP, &
sjxle} Belol o} B4 whRle Kol

A7t o 2 ZeE Rt

Table 90, The Effect of nutrient solution concentration and substrate on
growth of basil.

Conc, Top Leaf Leaf Stem Fresh Dry matter
Sub.? of NS’ | length length width diameter weight ratio
(fold) (cm) (em) (cm) (mm) (g/plant) (%)
05 159.99b 11.40b 7.47a 69ab 8.53b 1586a
1 |60.23b 12.40ab 813a 6.75b 86.97b 13.83 ab
P 6410a 13.70a 873a 7.33a 11470a 12.89b
50.83c 11.23b 7.70a 6.15¢c 69.77c  13.36 ab
0.5 160002 12.77a 7.90a 8.20a 106.24a 12.85b
59.27 ab 12.30a 7.10ab 7.48a 99.14 ab 12.95b
@ 56.43b 12.30a 7.47a 7.73a 83.79bc 13.35b
7.73¢  9.83b 597b 622b 7497c 16.01 a
05 |67.00a 12.33a 7.67a 6.67a 93.57a 12.88a
o 1 |5.67b 1080b 617bc 6.67a 8.77a 11.40b
o |49.67bc 11.23ab 6.77ab 577b 65.63b 13.13 a
3 [47.33¢ 9.23c 510c 553b 61.68b 13.54a
05 [5827b 12.67b 8.57a 7.53a 98.10b 12.93b
COP | 16867a 14002 867a 7.53a 110.06a 13.28b
iz; 2 |57.23b 11.07c 677b 607b 771 c 1517a
3 |48.40c 10.87c 687 b 577b 62.87d 149 a
0.5 16020 12.70 ab 7.73a  7.35ab 93.33b 13.83 b
PP | lg317a 1360a 853a 7.63a 10553a 1529a
:V; 2 |59.33a 11.23bc 7.63a 6.83b 76.42c 1526a
3 |48.00b 10.00c 7.47a 563c 58.78d 1599 a
? Sub. : substrate, P : perlite, CO : cocopeat, PM : peatmoss '

Y NS : nutrient solution.

0.5(pH=6.7/EC=1.4), 1(pH=6.4/EC=2.4) 2(pH=6.0/EC=4.5) 3(pH=5.7/EC=6.3)
* Means separation within columns and substrate by DMRT at the 5% level.
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U A AR R

dE54 e F-¥(Fig. 30), BE uwix|olA 0.58) AzjFols o
743 yoltt, IIAMESY ZL 18], DERALE 28, ZATEL} Helo|E
o] ZA9E 3ul, SERA9 Hilo]E E& ujxe ZF¢E 18 oyl &
S Aoz Ueiklth 84t FHY FLoln Ao F23¢ J¥E oA
T} Monoterpene®] A33tigdo] MiAolAN dold 7Hedol woH, FFY
Agtgdo] AEAoA o]FolXtte &= 9o FRY '%‘1}*331‘ d54
2o Z93jtial 3 4 QtHMcCaskillZ} Croteau, 1995). & A@2} Zt uj
Aol wjdd sEo] wE G4 Ep} AUV Fyo] KASHA
A3tz olrh HiAEEE FRE 2o Uehia] g3 glen, AHutzoeg
1,280l M A UElRtc. ’

Vitamin C2] Z-$ Helo|Eujz| & sz, tiMHog 2, 3ufolM Wk
oo IIAVES TERA ujx]2] 3uf, F AFo] FA| XYWL A a|olA
£2 702 eluti(Fig. :31) Premuzic 5(1998)-2 Alv]e} wlEld C &
wate] W AVUAE AFstAE, ok Aulo] o3 WEHEL ol
slo] ofmji=atz} vl Cco Y& FIHAZcia syl HlEl C= 77
o] fof utel 2ol wel tiE ABVAE EArhH(Mozafar, 1994). I3
sE9} FERA thulx|2] o) = IujAe]x] o 3b5mg - 100gF.W. o
7ha golth, IAIVE Hzjo|E TRufx|2 B¢ 3 25mg - 100gF.W. "2
2 10mg- 100gF.¥.'F =71 Hoch. uERA Helo]E ¥zl 20ng -
100gF. V. "o]512 718 W& vitamin C THE AL}
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Chlorophyll content

(mg-100gF.W.™"

2.5

005 BEB1 82 B3

a
2.0 — B ]
1.5
1.0
05
0.0
PM CO:P PM:P
Substrates

Fig. 30. The comparison in chlorophyll content depend on nutrient
solution concentration and substrate. '

“See Table 89.
¥ Means separation within columns by DMRT at the 5% level.
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Vitamin C content
(mg-100gF.W.™)

40
0os B1 82 B3

35

30

P CO PM COP PM:P

Substrates

Fig. 31. The comparison in vitamin C content depend on nutrient
solution concentration and substrate.

* *See Table 89.
¥ Means separation within columns by DMRT at the 5% level.

—211—



Aate gere] AT tN¥OT 3u) SEolN EolthFig 32). ot
sjalle] @e] Aoz gl ulsl F47 )T wel Youbsl of
Zo] ofd} AHRHLE folAE WAL L 2500-3000ppn T A
stz Qltiz ¥Th DERA 3wl A$ 4.1ng - 100gF.W. 02 A3
Lo 71g Bgoed, 1,2,3,M% ¢ 2.5-3mg - 100gFlw.“gi Aurzg o2 c}
2 wjxlof w3l woich. olo] s} ZRWEe} MERAuR ] Yelo|EE
289 A9 DAl uls) Wardel Pato] WojAcrh Fs) avE
iz AeFolMe vsE RS} 1,5-20g - 100gF.V. Aol 2 wgken, 2
23)E9} Welo|EE4uIAL o RT} 0,50 AE T Wold AAE merh.
cheulx| BT} 5-10mg - 100gF.¥. ' ytolAth. ol& ERA wix|e] B¢, &
o WH3} Bl b AL Helh EYU Helol=E ESU B34S, ¥IY
W @ "ol BeulalnTt Fo AEA U Uad YAE olnTh He
2z §AHLE 2O ARWLL & WeolEs} AU B4 ¢
oA stn Bl HEEA WA N4E £ 3B SRS RANES B

2de Adste g Uehis Aes ueld,

Aeyze 2SS gAY B¢ oA g2 $AE Ushigled,
0.5u12} 3ul 0.15%0]5H] W& ¥=FE B YTHFig. 33). oo wls) Ha}
o|lEE LY Wi ZeE Tguizlo wis) FRUPol wotonw, 5FI
2AVES Helo]E LAY ¢ 0.25-0.3% o] 8] w2 FFE UEt
ot mERA Halo]lE E4uiz|Y] JisxE 1, 2, 3uje] B¢ 0.25%
of 23 ® oA &2 ¥ EArh FRUZL AL AS3e o
£ g Yehigxw, ZAVES} HelolE EZuix|e] & 18] 24

23 FayR gio] ol gAsld Hae $28 &Y 4 YUck
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Nitrate content

(19-gF.W.™")

4500
4000

3500 [ - -

3000
2500
2000

1500 ¢t

1000
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fﬂ 0os B1 B2 O3

PM

Substrates

Fig. 32. The comparison in nitrate content depend on nutrient

solution concentration and substrate.

* See Table 89.
¥ Means separation within columns by DMRT at the 5% level.
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Essential oil content

(% F.W. ™
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Fig. 33. The comparison in essential oil content depend on nutrient

solution concentration and substrate.

* See Table 89.
¥ Means separation within columns by DMRT at the 5% level.
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ot uix|e] H - LAY K

EEuA Y pHet 7H83 AR &3 Azke AEY HF QEatg AR
<dl 2% AYLE Yk 24 EE x| pH, EC, S o 3t
A HEAU 7 Adelg ddsta uE ARe 2-y) AT F2
4. golch E¥ iR E Y el AT FS ANA uwixy 2
& 3l #x7F A pHE RISt gog do] Y Weluol YEE
sjoF gtk wizls HEE A, $E£& HR3T AE Qo] Wad £
= ZL gtk shuel ol tiE FH4ED EsE
2H U3ks V1Y, A4, ABARE AT GRS 23 4 S1TH Reed.

1996).

%,
X
o2
ghs
ke
o
&

Bix]e] g2l d 549 EAE4PL Helo|EJ} 231.99% 7HY A3,
MERATL 672.35%% 7Y Eoton, IIAVEI} IMrT} 100s3E HL
580. 41%QTH Table 92). TAIES} Welo|E ELuljxje} HEmAel Wa}
o|E Z&uliAlE THERTI200-250% AT ZHAH 400%PEQ) £Folodrt B
SOl EE EESo| ol FESE o] MERA Helo]Eo] us)
ZHthFig. 34). Al HelolEx w7l A=, B4do] o} t}2 u)
Zloll vlsl w2 g 2514 Hrl. "elo]EL wj4o] Fol 1u)] o)A
8 sEANE ol FAo] HolM clZ uixle} e 2ufol M Ao Fgt
W oz FFHcHTable 91). ¥ido] M EL B4o] Ko}, T e
B2l THE wix|of w3 23l7] 4ln)

pe wix] &l EAste F40l2(H)EEE &3l Aoz AR

g Jg49] o] g ol BoRrl(Reed, 1996). Bugbee(1995)0] o}s}m, =}
=0l wiet 23 pHel Hele WA vehdth AEL goo] AHgtdolx] o}
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a:1

1

tha, pH 4-70]4 SAsHA A2iRg ph7t AV W2 B¢ ¥ &

b zasto] Waje] Aol zadich dafule] H$ 5.5-5.8F =
do] el A ToA #AHo|etn Yrl HelolEx pH 6.932% F
7179 B ERAL pH 50922 abdo|th HelolEE ELY wiAle=
gulx]of u]s) ph7} EolATh(Table 92). ulehd HelolEE A&
2l 2 ohzt AlEe Aol AAFY pHE B3 JAE AAY
Qc}. Erujx|Ql "elolEx F4d steu, ZIAIEL IEE 40l
7t DEMFE ALl 1S pHE EAF3}GTHReed, 1996: Park,
1996). AujAoj phi= sol4te] HAR BAstdou, AuiF wixlE 43
Az} ofele] A5 O pHr} Wol HolArh H3) AKo] FA| U 7]
ErA F$, pHrt 4.30714] HojAch

Fw-

okx
3

o]

==

aul

_{
fn

N
32

C(ANAERE)E AUl &xjsls BE o] s& & 2nshes A
ol FEE ZY AOT o] oA, M3}, %, W x| H[HT
tH(Park, 1998: Reed, 1996). xjwjad, I AV EE EC7} 1.933nS/cnZ 713
otow, TERAL 0.579nS/cnTh. Xjul¥E wix|EMe] Az, IERA

%% 2,30 =AY wiRlelA ECTt dnS/cnol gL R o] AAEUEE
o 4 9JoitHTable 92). Udagawa(1995)el &J3}d, NFTOﬂ dzt We3gE A
wigt Az}, kool EC7E 2,49} 3.6004 Zt2} o] AR FFELP] 7t
A Hokria Rt mielM, MERA wjx| e 2,38 Ml pHet EC BF A

le

_\9.

Tl Helo|Ee AL, F/ERF ¥l A gen, Fol2AH
S5 ul$ uYglth(Table 91). EEziule] ¢ Helo|EL uvigrt AH
o], 82 B{Ho] "Wolx ALY 27Tt &I, EpuiA|of] vlE} I
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£2 Fdsxrt 279t MERALE ChE wix|of v o] Ao Ay
o, JERAT IRV Eo] vl EFErY0] £ EFHU Yoz F
A3t ¢ BA o W Fodo] wiSEA okm whxie) Po} 2He 3}
A ZAE HIHAA Lo PSR njxj= AOF HolrHTable 92).
o] £ f7uNo] Boulxe Helo|EE HolN A18Y AL wiHe ol
A Hago] ATRYT ] Ao F& 2UBZol Y Aelth

Table 91. Physical and chemical properties of substrate,

Field Organic Exchangeable cation

z |moisture EC C.EC /100,
Sub. capacity PR (uS/cn) ma(t;;t)er (ne/100g) (we g)

(%)

Catt K Mg”
P 231.99 6.93" 0.049 0.358 0.414 0.044 0.043 0.037

Co 580.41 5.20 1.933 80.45 22.883 0.639 9.905 7.484

PM [ 672.35 5.09 0.579 78.13 43.127 5.880 10.682 17.749

a 0P| 368.50 5.60 0.818 24.64 31,081 0.407 6.861 3.904

(P )| 402.45 5,20 0.264 29.21 34,238 2.826 4.529 6.776

®C.E.C : cation exchange capacity
” pH before revision
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Water potential(MPa)

Moisture content(%, W/W)

0 200 400 600

800

Perlite
Cocopeat
v  Peatmoss

O

Fig.34 Moisture characteristic curves of substrate.
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Table 92. Change of chemical properties of substrate after planting.

R Conc,y Organic E Exchangeable cation
Sub. (otf:o;\lg) pH (uS7em) ma(t;ét)er (me'/l.OOg) — (me:(lf)Og) e
0.5 [7.28 0.2¢ 0.03 10.854 6911 2.410 1.456

1 |7.13 0.57 0.14 15191 7.962 5.280 1.817

F 7.05 1.19 0.34 17.308 8.635 6.497 2.109
3 16,90 1.40 0.21 19.611 9.900 7.060 2.331

0.5 |5.24 0.98 66.89 60.221 23.997 11.972 7.862
o ! |49 16l 67.58 6355 23.701 14.130 10.345
4.86 2.44 64.13 66.646 24.810 15.655 6.283

4,76 3.57 69.72 72.942 26.123 20.008 7.319
0.5 |4.74 1.50 61.60 67.809 24.870 7.105 21.842
o L [464 233 60.68 80.486 25.519 11.885 28.100
4.45 407 5678 80.999 32.031 17.611 15.814
430 4.84 62.06 85535 31.557 22.376 15.839

0.5 |5.60 0.85 19.40 33,965 17.226 1.964 5.403

coP 1 |5.26 1.02 19.83 36721 19.152 2.509 4.786
(L1 vrv) 498 1.70 20.60 41,284 18.019 8.056 4.770
3 [4.88 240 22.33 47.001 18.748 11.417 4.836

0.5 (538 0.83 33.62 46.772 20.369 6.555 6.776

PM:P 5.23 1.35 33.70 55.157 21.911 11.389 9.400
Sv; 5.09 2.16 33.70 55.385 21.816 14.389 10.464
3 [4.89 2.72 33.19 58.765 20.724 17.174 6.776

not detected

z
y
X

pH before revision

C.E.C : cation exchange capacity
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2. WAl WE &% U FE 9%

7l AELE £He ER

BEE welstol(Table 89) AuiRt A3} o] 743 AL DA T
Aert ANZo] 7% Nzstdon 13, M 5 Aels Szt glol Aha

o AAZE BPtHTable 93). ubd DFTA2|e] ZF¢ Ao WS F
He) 03, DARTH AMZoll, 2Fe ATk ey, WAL D3, D4st
A fejdol g Ao UEhyct
walse) A9, +702e] PKRTH= Ex|2) Ago] Fo} @47t O ©
olX = A%S BT ok S Zlel: AlBo] Y4l T AL
sz wA AR A%o] Azl WEQ ez Algucth HYUSA
239 BA0] o} wixHo] wel4ANT) Mo T HYsiriL AHEH
T} ol= 2d 24 B3 U 4 Yoitul, BaBo] A1 Ago] A=
g D1, DeRTHS weldz, & DFT Aelzt 2ol gty Beao) A
A% D3, DANTHs WAl UEhITHFig. 35). AEE9] 7 Dlo| 16.4052
% morewd, thAl Wl AEAe) £EEo| 71 wokth ok Fe us
o] WE AKHA +E F4 BIFoz Jy ez 33Urh
Gauthier(1995)0] ¢J5hd, EmbE orelzjuiAl NFTA 227 BEU gA el
23ct AESo|u el Aiarel o Agria Ytk
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Table 93. The Effects of irrigation treatment on the growth of basill.

Top Leaf Leaf Stem Leaf Fresh weight Dr);:te;t;)ter
V.T" |length length width diameter area (g/plant) (%)

(cm) (cm)  (cm) (mm) (cn”) Top Root Top Root

DI*|51.50d 7.45¢c 3.86d 478d .8456c 43.38d 2524c 1640a 1071 ¢
D2 [63.50c 875b 568c 643c 2163.3b 9234 c 26.28c 1553ab 13.34 b
D3 [8350a10.38a 700a 9.05a 4352.6a 19491 a 27.77a 13.70d 14.88 a

D4 (83252 1063a 7.05a 8.28b 4610.0a 197.38a 35.05b 1500 bc 11.45¢

DFT | 69.00b 11,00 a 6.43b 8.98a 44041 a 154.62b 79.62a 14.13cd 6.18d

* See Table 89.
¥ Means separation within columns by DMRT at the 5% level.
* Watering treatment,
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Root activity (optical density)

0.30

025 F"

0.20 [

0.15 €

15

0.10

A

0.05

0.00 - : m—
D1 D2 D3 D4 DFT

Watering treatment
Fig. 35. The comparison in root activity depend on watering.

“ See Table 89 . _
¥ Means separation within columns by DMRT at the 5% level.
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. ANY KEY 2R

HE2] FHL AYSo] A= DIo] 2.17mg - 100gFH 2.2 714 HQto
o, DFT7} 7H¢ W& 1.49mg - 100gF¥ 'S Leldc). j@deg s wixuy
TEol Fol Fgo] LM Hele gMo] AtHFig. 36).

Vitamin CYPL o] £ D4Nel77} 53.54ng - 100gFV'E 743 &3
om, DI&] % olXth < 10mg - 100gFW" HA yelybcHFig. 37). DFTY
B 33.2ug - 100gFV'E A2l 20mg - 100gFW'olL} e S BYr).
Shinohara®} Suzuki(1988)ol 2J8}®, Arx|olA NOsgtato] w42 u|ejul
Cof Lol Holom Feiziuja] 8 2-7dHo] Yatde] =7} W @
doz olyste] N UFE Holmelw welmice] ¥AE FsMZTH: B
A7b el dwbHes, AaAulEe wElRl co Hake paA|H,
Watanabe 5(1989)2 AlFA|olM FE FF& AVt N 7249
3, dlEll o] @S F7Mzicha ) Kalule FeL we
2 BRI E Ao wjetyl co apel o FABAZ Helz gl
Chil ¥trh(Mozafar, 1994). L&AM|S ZF9E, el co} wgBA gl

al
31 §tcH(Walke, 1980: Novobranova, 1982).

=

NOs-N+= D37} 21784 - gFW' 22 7} &9k0n], DFT7} 19284 - gFW o]l
th RAPelde HAEY L 2500-3000ppn o 2 AIFHSIL Qiriz i)
wet SAPoM e SR 1018 AMSSto] Tyt B4E x| gigte
B2 e Icige] EAlZt "2l ggkel. B70)]& P, K, Ca, Mge]
g DA 7t JH it DI, DFTY Z$ 713y stare mdr}
(Table 94),
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Chlorophyll content

(mg-lOOgF.W.")

D4 DFT

Watering treatment

Fig. 36. The comparison in chlorophyll content depend on watering

Z See Table 89.
Y Means separation within columns by DMRT at the 5% level.



Vitamin C content
(mg-100gF.W.™)

D1 * D2 D3 D4 DFT

Watering treatment

Fig. 37. The comparison in vitamin C content depend on watering

“ See Table 89.
Y Means separation within columns by DMRT at the 5% level.
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Table 94, Effects of irrigation treatment on the mineral content of

basil,

Watering ngi::t Mineral content (mg - gF.W.™")

treatment | (o . gF. W) P K Ca Mg
DI 1860 bc’ 1.052 e 22.215¢ 4.520d 1.225¢
D2 1674 e 1.201d 23.665b 5090 c 1.290 b
D3 2178 a 1.966 b 24.805b 5480 b 1.293 b
D4 1788 b~ 2.482a 26.915a 5713a 1.354a
DFT” 1928 b 1.494c 21.877c  4.700d 1.208

* See Table 89.
” Means separation within columns by DMRT at the 5% level,
* Deep flow technique .

t}. AEd 2o AJY LWy ER

SEBRIE %i}*éﬁi 27] 32 oluBRAE TS, Fael el
-2 HEe] o] st ME2 gk A }s}
B 99A ARl E712 +EEUd0] Zastd AEdAT WASA B
CHlarcher,1995). #2443 WA Eael zolo] Fis) +RAEHA
ste] AEAIUie] Azl xolg s sl £3ULY, VITHU=EE,
N2AgE &3stden, 7139 FelE ¥ulg A2 Yeplgich o]
o] T3}y, AsfA L&3¥3} peroxidase activity, proline ¥F& FHA3}

gich.

flo
ﬁ
%
a
OIN

sagbdeke 03, D4, DFT7F ¢ 20mol - mls'AEE BF RKAi7t gm
tHFig. 38). @il S0l ¥&% D1, D29 Z¥ FHIFol 10mol -

olslZ Abws] A zstch E3 F Qo= D1 AL A Iysdo]l dojut
2] Qfolt}. ol D1¢] A$ FEY L F2F Fato] glom, F3} 2=}
& Aoel /TS dotHiy] dfEog FAHch F, Fig. 39014 &

r_{
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T AXol 24 84 Fo B9 717 Aol & xlo|E Ro|x| ¢ton}, A
Lol DIAM2|Y] 7]FAF o] AYs] &S Zog Uehla gt} whepa,
Fig. 40014 & 4= glRo] 7132 ARELE Is-cn'o]dle e £x8 1
At 2 BHA FAhgo] Aty sZAYL Zulstn, B 03

22 Qlste] Fihde] Za® olyzt Asd JEg sMA A &,

1996: Sharkey2} Seemann, 1989).

Net photosynthesis
(mol'm?s™)

D3 D4

Watering treatment

‘Fig. 38. The comparison in net photosynthesis depend on watering.

*See Table 89 .
¥ Means separation within columns by DMRT at the 5% level.



Stomatal resistance

( s-cm.'])

1.5 a’ ' Bam 8

Watering treatment

Fig.39. The comparison in stomatal resistance depend on watering

“See Table 89 .
Y Means separation within columns by DMRT at the 5% level.
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Stomatal conductance

( s-cm'])

Watering treatment

Fig.40. The comparison in stomatal conductance depend on watering

* See Table 89 . »
¥ Means separation within columns by DMRT at the 5% level.
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AEAN S FsiLt 2B Ao iy A EE AMGHE M) &&2FS 4
3t A, AEGAS Wit 2AFHE Ae T D, D2 AsjY L&k
Hodor DALt DFTA gl WatHFig. 41). AujFe] +8 2E-29 U

L2 A3 MEEY] PG T AlRHTh AFA uidY AU &2
B2 cjz7e 1A It L $E019den, 10T AFAHE A3 10
A7tz Ae|zt zto] glo] A% Azt 22 FEolde ol wWAFo] F
FT AR 104 o] F iz AU g&FPol FF3Ach U 12
Al Z9 vz Ak ofsty A &&US B AR U
o} F}E vehfodria grhKang, 1999). A5 $EAEY A0 i3t

SLE Azxo] tidt XY UYH¥E & 5 olrh

o
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14

\

12F

Electolyte leakage
(% total EL)

D4 DFT

Watering treatment

Fig. 41. The comparison in electrolyte leakage depend on watering.

* See Table 89.
¥ Means separation within columns by DMRT at the 5% level.
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gt AEFGAE AEY wFLHA BAWAE Fitich 2L A
¥E, peroxidase, glutathione reductase, dehydroascorbate reductase 5
o] mA2] o] Walm, polyamines?] ¥/, ascorbic acid, tocopherol
o] spatsiale] %3, proline, betaine, polyols $¢ HFZEEXLY A
Ar o]z} @ polypheno_IOIL]— anthocyanin%-&} .‘\’i% 2x} AtEo]l Add
t}. B3| abscisic acid, jasmonic acid, ethylene 2ol AEYAY ZEE
o] UEhTH Larcher, 1995: Katterman, 1990). AEHAQ AEg2of 23|
A3} = guaiacol oxidizing peroxidase
(GPOD)] activity® 24 A D19 MlF, & FE2EHLE M U
o] woktin 23T L Az ol Yol A &oten, D3FI MY A2
e UEhitHFig 42). A2 peroxidases] L Wulgstl,
w3l ZUpsted =4 ZAZ $ughch(Liu, 1991 Ford#} Simon,
1972). 4E2Ed2 Al §e HEL Qui9] prolined JFH YT YA
u}  glth(Sells®} Koeppe, . 1981; Mcmichael2} Elmore, 1978: Huang3}
Cavalieri, 1979). 24 7z}, D1, D2AHe7t 2% 9.83umol - gF.¥. 3}
6.52 unol - gF.W." 22 Unia] 4 HelFol ulsh prolines] Wiyl wkeh
(Fig. 43). Proline® AFZAE o]2E4 &L wolt £UE RIHI
om, Saranga(1992)o] &3}, uloll ABA®} Proline?] HelA] JaAgel &
7bsin], MEgo] Fuistgrta ¥k ERY Handa(1983)o] 23, EntE
2l A%, fRAEG2 HZH ANUSF prolined] o] %—53] 1
Tz g} Sells(1981): &449] wAE SEAEHA HAHA, =3

=8 AEHAA] prolined] Atslel Bojste mEZ=ilotd 71 BEE
W 3lA]7, proline®] AME}E ZAAIF|H, -20baro]de] FRAEHAE ¥
& 7% prolineo] 43T gickz B, |
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GPOD activity (units/min /mg FW)

0.5

D3 D4

Watering treatment

Fig. 42. The comparison peroxidase activity depend on watering.

“See Table 89.
¥ Means separation within columns by DMRT at the 5% level.
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Proline (ﬂmol-gF.W.'])

D1 - D2 D3

Watering treatment

Fig. 43. The comparison proline content depend on watering.

* See Table 89.
¥ Means separation within columns by DMRT at the 5% level.



. AEdxo] ¥ Fau PP

A 100go] oh3t FREFS B8o] M2 DIA g LoA 0.335%F 713
goton, Wrol Yolrlt ME A4S §atel BolSAUTHFig. 44). 9
B W80l BE DO AL 0.11% FEo] TA FeuL AR £
VAL Uehhdnh F3) DTS Z9E 0,062 FRULS wol Azsiy
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=23
A 8 BHL A2 1008] wiE&] Aot B 4 Qi wiejwa
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Essential oil content(%)

D1 D2 D3 D4

Watering treatment

Fig. 44. The comparison in essential oil content depend on watering.

% See Table 89.
Y Means separation within columns by DMRT at the 5% level.
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Essential oil yield

(mg-plant'l)

50

-

30

20F° beY

10"

D1 D2 D3 D4

Watering treatment

Fig. 45. The comparison in essential oil yield depend on watering.

“See Table 89.
¥ Means separation within columns by DMRT at the 5% level.
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Al UERYTH Lee(1992)0l wh2®, A$EvpS gl A, kg® 7Y
2

e "olall} 430] & 2ol EEst FY FRAULE A el
. & 2 4% ol FRUBH 4B A% whlests BB UXNE
2 4 gk

44 3

BlAl 2 olef2] Sx|o]M FHFelN ARER EEo] Auisiy, AgHoE
Aol A AT viAlE EEo]N dFA 7Hedt dejolth JPgelA &

o AolA Mol B =& Hrlol FH FEHY Y Aixjulel 2 o

11lad

o 7k 4tk WHAEY Aujal FHe g2 uis] F2I;¢ 84
olm], $+EHAFL olo] AR AU f<lo] Hrh £ AP UAHLR, U
AN A

gu Ze 2l A upAe AS3 FRUFES YA 4+ dE DY )
Aot MR wjatale] HEE AR EY, VYol WE kel A
$3} R B2, 399 A4zl BAS FEsAA stgon, zze

A2l HQ Aolsh AAL BYstnAl stgch,
sjotels ol WE WSS wixlol wet ofzie] Xolst govt BB 1,

ol A Fzatlom, 3uje F¢ Aol FA| R3UTh wixlet BE 3
£, LIATEEZ A}8T B7t BYo] Fyon, Helo|EY Fox ¢Zsl



Ao, MERAY He Aol Azl YA S SUs Age
Holz] bgtort, FAywte] A% AV ESY Helo]E(1:] wv)E %%f&
A2 tolM 2 #2E Ak uleld, ¥ F/PBe] £ 928 e
23l & of, AFAINE Helo|E 1:1(v/v)EL ujx|o] W]oje] Rk R ﬁ
TE ol LY HE R 181(EC=2. 4uS/cm) 7} 7H H §s}oic),

BEPol weby AL Boo| WL D3, MolN Ttk 1008 AE
FFE D A FLolA 0.33%2 M o) ProlineZ} peroxidase
activity, L4, 71248, 71%@&5 5& 233 A3} Dl AP &

P AR Bdold B o 483 ARUL F o4 T 3
AW DINE 77} 47. 37080 2 20mgolste) UniAl HelRof Hls) A5
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