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Table 1- some properties of soil and cow manure

- Colad

el Ol OJes a0 e ol Jlosle o) ol oS

K N Organic matter H EC

0 . p

(ppm) (%) (ppm) () @dsmt)

SE 179 0.54 75 0.89 71 1.9

Soil
95 255 1953 1.98 101.2 48.6 7.25 3.4

Cow manure
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Table 2- Mean precipitationand temperature during farm research (2010)

Jan Feb Mar Apr May
Sk 256 8.0 1.0 0.23 0
Precipitation (mm)
Ol a2y
Temperature 19.3 22.8 27.9 31.2 34.6
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1- Time Domain Reflectometry
2- IMKO
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Table 3- ANOVA for effect of drought stress on growth and essential oil yield of Matricaria recutita

o . chals 039 eyl 5,5os e
S g O bsdg,ls  addglsclile  SFSEE o] ot
Source of df Photosynthesis Chlorophylla  Flower ) Essential
variance rate Chlorophyll dry Shoot  Essential oil

b . height oil yield
weight percentage
Sk 3 1.3 2.5™ 53" 104.3™ 10.7m 17.1" 2.57
Block
o 3 46.1" 4.1m 9.3" 996.1%  699.1% 815" 5.1
Stress

ks 9 3.1 6.9 1.6 21.1 185 4.1 0.07

Error
el 15 175 9.7 7 9.4 46 3.7
CV (%)

I dze pas NS

lol Joyd iy g o yd K o 0 I me ik g

** and * :Significant at P<0.01 and at P<0.05, ns: non-significant
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Table 4- The effect of drought stress on growth, photosynthesis rate and essential oil yield of M. recutita
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O & gl o . ' s Syow 1 s Ji‘”
. FrwwogiS £y b b5 a Jsd,ls ool ol FECM
« Photosynthesis rate Chlorophyllb ~ Chlorophylla  Egsential Essential flower shoot
Dfoulghtl (mgl CO2 m2s73%) (mg/gr Fw) (mg/gr Fw) oil yield oil dr yh height
stress leve _2 weig
(gm=?) (%) (g m?) (cm)
— 14.62 1.482 1.78 35.20 0.4° 882 552
Control
‘Lm}m 12.0P 1.512 1.1° 56. 62 0.92 63P 42.2b
Mild
s 9.0¢ 1.522 1.20 39.0° 0.832 47¢ 38.9°
Sever

23l oo duoyd S s 5D (6 )lal glis (gl 5SSl (ol el win yg05 5l ookl bt S jte By (gl)h &S ola ke gt by
Means followed by the same letter(s) are not significantly different at P < 0.01 according to Duncan multiple test
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Table 5- Chemical composition and percentage composition of the M. recutita essential oil

Control Mild stress Sever stress
S P e VA S o A S P e A
Compound name Compound name Compound hame

Chamazulene 29.1 Chamazulene 311 Chamazulene 320
B-Pinene 16.1 a-pinene 18.1 a-pinene 18.3
a-bisabolol 12.0 a-bisabolol 13.0 B-Pinene 14.2
bisabololoxide A 5.7 B-Pinene 6.2 a-bisabolol 6.5
a-pinene 4.0 Sabinene 5.1 bisabololoxide A 5.3
Sabinene 3.6 a-Cadinene 4.0 a-Cadinene 4.0

B -farnesene 3.1 a-bisabololoxide 3.7 Sabinene 3.1
bisabololoxide A 3.0 B -farnesene 2.7 a-bisabololoxide 2.8
a-bisabololoxide 25 bisabololoxide A 2.6 B -farnesene 2.8
Camphor 2.2 Borneol 2.0 terpinene-4-ol 1.9
1,8-Cineole 1.9 B-Myrcene 1.9 1,8-Cineole 1.4
terpinene-4-ol 0.67 1,8-Cineole 1.3 Borneol 1.1
Borneol 0.64 terpinene-4-ol 0.94 Thujanol 1.0
a-Tricy‘lene 0.61 Germa‘rene-D 0.67 v-Eudesmol a‘etate 0.46
v-Eudesmol a‘etate 0.34 Thujanol 0.61 B-Myrcene 0.41
Germa‘rene-D 0.21 a-Humulene 0.43 ¢is-B-OCimene 0.32
trans-b-farnesene 0.11 ‘is-B-OCimene 0.21 a-Humulene 0.21
A3-Carene 0.11 trans-b-farnesene 0.14 trans-b-farnesene 0.16
a-Humulene 0.10 A3-Carene 0.12 Germa‘rene-D 0.14
Egamo 83.9 94.8 96.0
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Table 6- ANOVA of drought stress effect on growth, photosynthesis rate and essential oil yield of Cichorium intybus

« 5 o o 039 Wy o Lol
. Fawgid ol a0 bl S il . - wg gW, . ol ao
S’::r cée.:; Photosynthesis Ch]osr):;h b el s Shoot o L"f‘ Essential oil
! rate phy Chlorophyll  Flower dry height Essential percentage
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** and * :Significant at P<0.01 and at P<0.05, ns: non-significant
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Table 7- The effect of drought stress on growth, photosynthesis rate and essential oil yield of C. intybus
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Table A- Chemical composition and percentage composition of the C. intybus essential oil

Control Mild stress Sever stress
S5 pb s w55 pb s S 5 pb A
Compound hame Compound name Compound hame

Camphor 214 Camphor 255 Camphor 26.0
Sabinene 155 a-pinene 16.3 Sabinene 16.9
a-bisabolol 11.0 B-Pinene 13.0 a-pinene 15.6
bisabololoxide A 6.3 Sabinene 6.6 terpinene-4-ol 9.3
a-pinene 6.0 bisabololoxide A 6.2 bisabololoxide A 6.6
B-Pinene 4.1 B -farnesene 5.0 d-bisabolol 39

B -farnesene 3.9 a-bisabolol 35 Chamazulene 3.1
bisabololoxide A 2.6 a-bisabololoxide 2.9 B -farnesene 2.7
a-bisabololoxide 2.3 Chamazulene 2.6 a-Cadinene 1.9
Chamazulene 1.6 Borneol 1.7 Borneol 0.92
1,8-Cineole 067 B-Myrcene 0.93 1,8-Cineole 0.90
trans-b-farnesene 0.61 Carva‘rol 0.77 B-Pinene 0.84
Borneol 0.56 terpinene-4-ol 0.59 A3-Carene 0.69
terpinene-4-ol 0.35 Germa‘rene-D 0.41 Farnesene-E-B 0.55
v-Eudesmol a‘etate 0.31 1,8-Cineole 0.35 o-Phellandrene 0.42
Farnesene-E-$ 0.26 trans-b-farnesene 0.31 a-Humulene 0.38
Carva‘rol 0.17 cis-p-Ofimene 0.19 cis-p-OCimene 0.12
a-Humulene 0.15 a-Phellandrene 0.13 Thujanol 0.11
Ego2e 73.9 87.0 90.1
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