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ABSTRACT This experiment was carried out to investigate watering with relation to growth, quality and yield of
essential oil in sweet basil. The degree of water stress was taken as amount of watering. D1 was watered with 25mL
for 2 weeks and 30mL from 4 to 5 weeks after planting in Wagner pot (1/20000a, @24cm). As this, 75mL and
90mL, 225mL and 270mL, and 675mL and 810mL were watered in D2, D3, and D4 treatment respectively. DFT was
set up as water stress was not inflicted. The growth of basil in D3 and D4 was better than that of others, in which
root activity was as much twice as that of D1. Essential oil of D1 was recorded the lowest content as 0.33%. The
result of proline content, peroxidase activity, photosynthesis, stomatal conductance and stomatal resistance were proved
D1 to be stressed. This treatment consequently increased the content of essential oil. In consideration of growth and
essential oil content, D3 treatment was highest as 47.37mg in oil production per plant. Finally, D3 watered with
225mL for 2 weeks and 275mL from 4 to 5 weeks after planting could be selected on the purpose of both plant
growth and essential oil production. Essential oil content of sweet basil was increased in response to water stress. For
increase of essential oil yield, oil synthesis could be raised by giving water stress just before harvesting.

Additional key words. herb, irrigation, pot culture, water stress
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Table 1. Parameter of watering treatment.
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(Bates, 1973).
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EARAS SAS(SAS Institute, 1985) programS ©]-&3te]
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HTable 2). Z7] 257t 25mL, $7] 357t 30mL& = D1
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Parameter D1* D2 D3 D4
Watering 2 weeks’ 25 75 225 675
quantity From 3 to
30 90 270 810
(mL/pot) 5 weeks
Soil water content (%) 17.15+3.2 45.21+10.4 166.54+44.8 345.02+68.5
Soil water potential (MPa) -1.98~-1.5 -0.96~-0.5 -0.24~-0.15 -0.18~-0.09

“Four treatment (D1, D2, D3, D4) cultured in Wagner pot (1/20000a, @24cm) on substrate mixed cocopeat with perlite (1:1, v/v) and
watered with one-fold of herb nutrient solution. One treatment (DFT) cultured with same nutrient solution concentration by deep flow

technique that was set up as control.
YAfter planting.

Table 2. Effect of watering treatment on the growth of sweet basil.

Watering Top Leaf L_eaf _Stem Leaf Fresh weight Dry matter ratio
treaiment length length width diameter areg (g/plant) (%)
(cm) (cm) (cm) (mm) (cm?) Top Root Top Root
D1* 5150 745 c 3.86 d 478 d 845.6 c 4338 d 2524 ¢ 16.40 a 14.88 a
D2 63.50 c 875 b 5.68 ¢ 6.43 c 21633 b 9234 ¢ 26.28 ¢ 1553 ab 1334 b
D3 83.50 a 10.38 a 7.00 a 9.05 a 4352.6 a 19491 a 27.77 a 1370 d 1071 c
D4 83.25 a 10.63 a 7.05 a 8.28 b 4610.0 a 197.38 a 35.05 b 15.00 bc 1145 c
DFT 69.00 b 11.00 a 6.43 b 8.98 a 4404.1 a 154.62 b 79.62 a 14.13 cd 6.18 d
“See Table 1.

YMeans separation within columns by Duncan’s multiple range test at P=0.05.
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Fig. 1. The comparison in root activity depending on watering.

“SeeTable 1.
Y Means separation by DMRT at the 5% level.
* Root activity was measured optical density by TTCtest.

Watering treatment

Fig. 1. The comparison in root activity depending on watering.
’See Table 1.
YMeans separation within columns by Duncan’'s multiple
range test at P=0.05.
*Root activity was measured optical density by TTC test.

o] A% Zgao| 10 CO, umol - m? - s* o|dlz 433 H=3}
Ack. 3k Foo] D1 A FFIS sHA ekt o= D19
AE TR FEog FikEe] glon, 3 &7t wE HoA
of 713-& 2oi]y] WEoz FHHh 5, 24 84 49 A%
£ 718A% 0] 2g7t & AJo|2 HolA gon), Fedle D1AY
o} 713A] T2 Aol HlEl 43 =& Aoz Yepdt
(Table 3)

HEAS) et 2Edo] B AL ASHE A4 §F
3o 249 A3, 2EUAE st #45E A2 D1, D2
& a4 §53] Aon Dok DFT Ae7t BsiehTable
3). ol AFe 42 2Edzd] U WO dste] Al

olate] el §EE wo] Qo) 7 22T} ALA B3}

o 57E Yepgitta 4Tk Gu $(1996)¢] oJ5tH, FEAE

e 48 AT Bas) B4 ATy P2 WS Fo
S8} i 22 Sl o] 4] fAETR Sk o

(<

FHS LE AT Aoz Aol fAHE AxY FE2Ed
2 7heol tist YA S fdste S fA8e 58S S7H
71tk &}t (Rhizopoulou$}t Diamantoglou, 1991).

LA 2Eg 2o 93l &5k = peroxidased] S-S 4
3t A3 D19 AT, F TR 2EHAE 7P 2ol ugitial 3
se HeFolA &) AY =
ERNI 2K Tabe 3). 2154747} peroxidase?] §Hg2 wHl&ah, =
A ZUkele gE49 #AE HISTHLiu, 1991; Forde}
Simon, 1972). & 2EF2A] e A5 QU] proline 7
ot g3 vk UrkSellset Koeppe, 1981; Mcmichael 3}
Elmore, 1978; Huang} Cavalieri, 1979). Proline ¥4} A3}, &
o] o] ¥=3 D1, D2 A7} 217} 9.83umol - g fresh wt* 7}
6.52umol - g fresh wt' 0.2 Um=] A 2)7ol] uls) prolined] &
o] BokthTable 3). Prolined AFZAR o] FF&L ol
E42 HuE 9low, Saranga 5(1992)] oJaHH, uijl ABA St
proline®] A Wzi4go] F7tetn, AE&o] F7lstlthaL g
E3¢F Handa 5(1983)& EFLES] B4, 2 2E# 2 A3-€ 7|

Table 3. Effect of watering treatment on the physiological conditions of sweet basil.

. Net photosynthesis Stomatal resistance  Stomatal conductance  Electrolyte Pero?(i_dase Proline
Watering 2 ol Rt U activity content
(COzumol - m* - s™) (s-cm”) (s-cm”) leakage ; .
treatment (% total EL) (units/min/mg (umol - g
am & am 12° am 8 am 12 am 8 am 12 ° fresh wt) fresh wt™)
DY 5.66 b 077 d 048 a 138 a 175d 076 d 745 ¢ 038 a 9.83 a
D2 814 b 346 c 043 a 085 b 241 cd 118c 879 b 033 b 6.53 b
D3 18.97 a 1224 b 034 b 041 c 310 bc 249b 881 b 021d 2.00 ¢
D4 1945 a 1376 b 0.31 bc 0.29 d 328 b 345 a 1145 a 025 ¢ 253 d
DFT 17.90 a 9.93 b 021 c 0.29 d 4.25 a 341 a 10.92 a 033 b 353 ¢
*Measured at 8 am and at noon.
YSee Table 1.

*Means separation within columns by Duncan’s multiple range test at P=0.05.
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Fig. 2. The comparison in essential oil content depending on watering.

? SeeTable 1.

Watering treatment

Fig. 2. The comparison in essentia oil content depending on
watering.
“See Table 1.
"See Fig. 1.
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Table 4. Effect of watering treatment on the number of
essential oil grand.

D1* D2 D3 D4 DFT

Number of
essentia oil grand
(number/x - 10%cm?)
“See Table 1.
YMeans separation within a row by Duncan’s multiple range test
at P=0.05.
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