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Effects of Temperature, Light Intensity and Soil Moisture
on Growth, Yield and Essential Oil Content
in Valerian(Valeriana fauriei var. dasycarpa Hara)

Chang Hwan Cho*, Jong Chul Lee*, Young Hyun Choi* and Ouk Kyu Han*

ABSTRACT : This experiment was conducted to obtain information for the cultivation of
Korean valerian(Valeriana fauriei var. dasycarpa Hara) which will be useful for medicinal and
aromatic resources, The effect of different temperature conditions, light intensities and soil
water conditions on growth, yield and component of essential oil of V. faurie: were measured at
the Dankook University, Cheonan, and a study on the shading treatment was at Umsung,
Chungchongbukdo, and Jinbu, Kangwondo, in 1995, V. fauriei was planted at five different tem-
perature conditions, 10, 15, 20, 25 and 307, eight light intensity conditions, 1,000, 2,500, 5,000,
20,000, 30,000, 40,000, 50,000 and 60,000lux, six soil water contents, 30, 45, 55, 70, 80 and 90% of
the saturated soil, during growth stage. Shading treatment was three conditions, 0, 25 and 50%,
during the daytime in field conditions,

Photosynthesis had a highly significant relationship with temperature conditions in a quad-
ratic regression model, from which the temperature for the plant growth was estimated to be 17.7
€. A highly significant quadratic regression was noted between temperature and leaf width or
root weight of V. fauriei. It was estimated from the regression equation that the optimum tem-
perature for root growth was 20.3°C. The content of essential oil and extract rate of root was the
highest in the 15~20°C. Photosynthesis also was significantly affected by light intensity in a
quadratic regression model, from which the optimum light intensity for the growth was
estimated to be 40,000lux. Root yield was more produced in Jinbu than that of in Umsung. The
root yield was increased by the shading treatment in Umsung, whereas it was decreased by the
shading treatment in Jinbu. The content of essential oil was not affected by the shading treat-
ment of plants during the cultivation, while the compositions of components of essential oil were
related to the growing locations. As soil water content was higher, the growth and content of
root extract were increased. The optimum soil moisture for the growth of V. fauriei was 80~90%
of the saturated soil.

o] EF& 199U E n&R sted vl oste ATHUS.
* oharef &k 53l 3H(Coll, of Agriculture, Dankook Univ., Cheonan 330-714, Korea)
»3hrol aed 29379 (Korea Ginseng & Tobacco Research Inst., Taejon 305-345, Korea) 96. 8. 16 #&5>



In summary, the results indicated that the growth, yield and component of essential oil in V.

fauriei were affected by environmental factors as well as soil moisture,

Key words : Valeriana fauriel, Temperature, Light intensity, Soil water content, Shading treat-

ment, Growth, Essential oil, Valerian.
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Table 1. Effect of different temperatures on the photosynthesis of V. fauriei

Temperature (C)

10 15

20 25 30 35

Photosynthesis

6.69 ab
(mgCO, /dm? /hr.)

6.17 bc

7.22a

6.26 ab 4.55d 2.8le

* Means within a column with different letters are significantly different at the 5% level by the Duncan’s New

Multiple Range Test.
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Table 2. Effect of different temperatures on
the respiration rate of V. fauriei

Temperature (C)

10 20 30 35

Respiration rate

0.63 1.25 1.88 2.51
(mgCO, /100cm?.hr.) _

Table 3. Size and frequency of stomata in
leaves of V. fauriei

Leaf Frequency (ea /mm?)  Length(um)

Adaxial 23.7 20.8
Abaxial 85.3 29.5
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Table 4. Effects of different temperature conditions on growth status of aerial parts and root of

V. fauriei
Temperature Sprouting day Leaf Petiole length Root weight

() (days) Length(cm) Width(cm) (cm) (g. D.W. /root)
10 43a 1.7a 1.2a 40c¢ 16 b

15 3.0b 2.4 a 1.3a 10.3 ab 24 a

20 2.3 bc 3.2a 20a 15.0 a 25a

25 " 13c 25a 1.8a 8.4 bc 24 a

30 2.3 be Withering Withering Withering Withering

* Means within a column with different letters are significantly different at the 5% level by the Duncan’s New

Multiple Range Test.

Table 5. Relationship ‘between temperature and growth of V. fauriei

Regression Optimum
o Equation R? temperature(C)
Heiéht(cm) Y = —32.315 + 4.873X — 0.129X? 0.739* 18.9
Leaf length (cm) Y = — 2.520 + 0.554X — 0.014X2 0.750* 19.8
Leaf width(cm) - Y = — 0.125 + 0.155X — 0.003X2 0.704* 25.8
Root weight(cm) Y = — 0.113 + 0.037X — 0.009X? 0.903* 20.3
Sprouting days Y= 9.220 + 0.605X — 0.0123X? 0.780* 24.6

* ** : Significant at the 5 and 1% levels of probability, respectively.

Folow, a0 2 Hao] Folddret Hujo Table 6. Contents of essential oil and extract

A JE T 2L polk L2 AT under different temperatures of V.

ul, A0 FEe Hagoldst 24.6C 00 o fauriel

2 19.8C, FEFL 26.8C, FF L 20.3CANAM 7 Temperature  Essential oil Extract

7} Adlx2 Jeh)e Ao = AEE ) () (% as dry base) (% as dry base)
2212 0.2 A& HoFEL HL Soldst 10 1.55 17.0

Adl 9% - 9% 2 258 21U 220 4 ¥4 15 L.70 211

7ho] 2ol & wolm i AL AL FE] AR . e o

DE BT FHoR nolu, §F R 2] 30 147 16.4 -

oF 20ColA A gre 2l AL HFES] Hu

B 2wl 17.7CAY A SAE A 0FE  stare] gasts ALS BYth

o] A8 e 0T HAFERE B 5 U2y, o 3 #, methanol extract = AH-H-3HeFzt

gt A AE Hobe wouk ddkde A o] 15, 20Tl AP Eka, 2E7F 15T ©f

aokar stz GolA AU 25 ol 4L FolAY Fast

E AL B9t} Hikino 590 olshd guat

4) e A extract T2 AoEEe A% JRFFoIY AREAE Fo
BEF0EEY 22 HRFTH 2 extract oluh 715 H EAo) we} vk 3 whe} 2
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22 FHTFS 29 15, 20T AR
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Table 7. Effect of different light intensities on the photosynthesis of V. fauriei

Light intensity (lux)
1,000 2,500 5,000 20,000 30,000 40,000 50,000 60,000

Photosynthesis

2.26 4.52 5.02 6.84 9.12 10.26 8.55 8.55
(mg CO, /dm? /hr)
12
1) Tt 2 £
_ =
FlosEe B A B 4TS A ,é:
7A BE Hw} 2k, s
0T FIR WS -R X % 6
7l FEAS 1,000lux M 2.26mg £ Y, = 2.9764 +0.0004x — 5x2(E-09)
CO, /dm2 /hr.,  40,000luxell 4 10.26mgCO,/ 2z 4} ¢ RE=00076"
dm? /hr. 2A F57} Zold 4= Z=7Vel= Ask é b [Light saturation point{lux) = 40,000]
2 B3loy, 3ol e e FhAr. 8 0
N o
ol NE A AR HeF I FEHHT A £ LSS & & & & §
7] #38ked 22k A A 3 uh, 1f 19419} 2 e s ¥ 8 &
ol Y = 2.9764+0.0004X—SXZ(E“(‘)’VQ)‘, R = Light intensity (lux)
0.4976* FE 372 40,000luxe]H, TEE 69 Fig. 1. Change in photosynthesis of V. fauriei
3 HATE Eoﬂq affected by different light intensities.
wEtA  FEFHEFEFLS FEIo AAY
10 000lux ©]&Hoof ]5 o 453 Fol ¥H3A4 2) Xh& | HE ol A W Sy
oI sh, R Aol 439 & BT oz 4% ¢ Yol vIAE Bu
L7EE ¢ 7 UJgTh EF 20,000lux 3t A ake ZASTAF LA R Aol Hopx|Ql SA

9570559 FUAYo) 6.84mgCO, /dm?® o) 23 AP e Aot T 8ol 4] M= who} 2
/hr.24 2.75mgCO, /dm? /hr.¢l 13ke] <k 3 o

W, 4.15 mgCO, /dm? /hr.<1 F<] <F 1.58)¢]| H] HAoZ:Tol guA . A7} . YE o B
el B @S AP, AFEE MAA HE g0 wale 4370 A= Helgon), 23
B AR HRAF BE AFUE LT 3 232 Poknal L4 E 50% HFEA
29}, 7V wgront, nAA R ARol e 2] A

Table 8. Effects of different light intensities on the growth status of aerial parts and root of V.
fauriei in two locations

Region Light Petiole Leaf Root
intensity length Length ~ Width  Length Diameter Weight Essential
[774)
(%) (em) (cm)  (cm)  (cm)  (mm) (kg D.W./102)  oil (%)
100 14.0 7.0 6.5 18.7 3.5 128 1.41
Urnsong 25 21.0 11.3 10.8 24.7 3.6 234 1.53
50 21.0 v 11.9 9.6 29.1 3.6 341 1.30
100 23.4 .. 10.9 7.5 31.4 3.6 605 1.44
Jinbu 25 26.4 12.0 8.2 28.9 3.4 331 1.45
50 24.2 10.3 ) 6.7 28.3 3.7 234 1.45




Table 9. Effects of different shading treatments on compositions of essential oil of V. faurier in

two locations

RT* Umsung Jinbu
(min)  Component Shading treatment (%) Shading treatment (%)
0 25 50 0 25 50

23.37 Bornyl acetate 32.60 26.76 20.30 22.55 32.21 29.51
23.63 B-Caryophyllene 2.75 1.73 2.83 2.62 1.75 1.38
25.68 Farnesene 0.60 0.85 1.09 0.73 0.84 0.90
27.97 Terpinyl acetate 3.36 3.65 3.46 2.89 0.07 2.11
28.04 Borneol 1.14 2.711 2.26 2.84 11.11 ~
28.34 Byclogermacrene 1.41 0.05 0.11 0.12 0.08 -
28.87 Bornyl iso-valerate 2.29 0.44 0.16 0.97 0.66 0.74
29.84 Kessane 0.84 0.91 6.93 0.49 0.34 0.52
30.76 £-Sesquiphellandrene 2.21 3.14 1.36 2.98 2.65 3.41
37.62 Valeranone 0.18 0.12 1.30 0.44 0.15 0.19
42.00 Elemol 0.48 0.23 4.14 0.67 3.02 3.95
42.27 Cedrol 0.21 3.27 1.02 0.18 0.55 0.52
42.87 Cedrol(isomer) 2.41 1.19 1.85 2.95 3.19 0.52
45.49 Neointermedeol 0.41 0.79 0.27 0.66 0.69 0.31
48.85 a-Kessyl acetate 0.08 0.15 0.30 0.18 0.06 0.07
50.21 Valerenal 0.15 0.17 0.40 0.26 0.14 0.10
67.46 Kanokonyl acetate 0.20 0.08 0.07 0.07 0.09 0.07

Others 48.60 53.76 52.15 58.40 42.40 55.7

Total 100 100 100 100 100 100

* : retention time
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Table 10. Effects of different soil water contents on the growth status of aerial parts and root

of V. fauriei

. . Leaf Root
Soil water content Petiole length
(%) (cm) Length Width Length Weight
(cm) (cm) (cm) (g.F.W. /root)

30 4.14d 5.7a 29a 8.9d 5.0f
45 9.0c¢ 6.2a 3.2a 9.3 cd 9.0e
55 10.2 be 7.3a 33a 12.5 be 33.1d
70 13.2b 7.6a 42 a 13.4b 50.5¢
80 17.8 a 8.1a 4.7 a 164 a 73.9b
90 20.0a 8.4a 5.0a 16.3a 82.2a

* Means within a column with different letters are significantly different at the 5% level by the Duncan’s New

Multiple Range Test.

Table 11. Relationships between content of soil moisture and growth of V. fauriei

Regression
Items Equation R2
Petiole length (cm) Y = —1.4082 — 0.1776X + 0.007X2 0.982*
Leaf length (cm) Y = 3.5436 + 0.0770X — 0.0003X2 0.967=
Leaf width (cm) Y = 26676 — 0.0041X + 0.0003X? 0.978*
Root length (cm) Y = 0.0180 + 4.9042X + 0.1126X2 0.932**
Root weight (g.F. W, /root) Y = 0.0050 — 19.190X + 0.4602X2 0.971*

** 1 Significant at the 1% levels of probability.
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Table 12. Essential oil and extract content of
V. fauriei root grown in different
soil water contents

Soil water Essential oil Extract
content{%) (% as dry base) (% as dry base)
30 1.40 -, 161
45 159 .12
55 1.61 218,

70 1.69 22.3
80 1.73 - 23.0
90 1.77 25.0
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