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Table 1- Meorological statistics during the experiment

“ o2 ke Lo il led e SHL s il e Cagb,
Month Temperature o perature min, | o perature Rainfall  Average wind speed Relative humidity
on a"(‘f,gge (°C) ’(T)fé’; (mm) (km.h) (%)
November 194 11.7 271.7 0.0 7.0 374
December 14.2 8.5 19.8 41.14 8.5 59.1
January 13.7 8.0 20.0 1.27 7.9 53.9
February 135 6.5 204 10.15 7.5 448
March 20.4 13.7 26.9 42.42 8.3 46.4
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Table 2- Physical and chemical soil characteristics of soil in research station

S PS Colan

SB Gos EC SBcdl S dlge O9r Pl o}
Soil depth (Cm) PH Soil texture Organic matter N P 1 K 1
(ds.m) (%) (%) (mgKg?h) (mg.Kg?)
0-30 7.7 7.7 SICL sl ) 1.0 0.03 16.9 130
30-60 9.4 7.6 SiCL i (g0 0.8 0.02 15.1 144
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Figure 1- Images of some of plots and the geographical orientations of sowing rows
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Table 3- ANOVA for traits of German chamomile plant

Mean of squares wle yo uSike

o ps Tk Sd gy o O Loy
5 g @ sl a8lu yhad Yozl o J5 slass Bl 5,Slos . R 5 Slos
il i Weew! 5l ISV e xige owbel et T
Source of o131 & el : digy 4 Sis w5 : SUi9en
L S0 els H Capitul Dry weight of ’ AT g 4D Essential omilel - = :
Variation df  ppane Diameter Od)'yl 2 Number of N 9'3b) Dried oil  Essential Biological
i tical ) umber i i
height ofstrzra:n deprl:ciationdiamew inflorescences flovgf;’rs]tper of stemns mflo;ieeslc(:jence percentag oil yield yield
coefficient ' per plant €
BLI%Lk 2 631" 0.22™ 0.011™ 0.074™ 0.0080™ 17.8" 1.17m 44.3™  0.00006™ 0.54" 550
oc
> 2 293" 0.25™ 0.012™ 0.056"™ 0.0008 " 187" 0.86"™ 406™ 0.008™  1.21M™ 973™
Landrace (L)
Geographical 4 57.9” 1637  0.024° 0.06™ 0.0012™ 383" 274"  2214"  0.47% 283" 29605"
orientations (GO)
clS Cas X 0358
Luio 7 8 202" 019" 0.005™ 0.116™ 0.0006™ 87.0" 2.16™ 350" 0.083™ 8.67™  4589™
X
EUb 28 1.62 0.27 0.007 0.077 0.0011 4.88 0.70 18.5 4.88 1.16 34.2
rror
Syt pd - 2.2 10.3 15.0 3.5 11.2 3.3 6.5 4.2 135 11.2 54
C.V (%)

#x % NS
¢

bl e o )d So g gy Sl a3 )P dne g 5 dne i S 4T
ms, * and ** Non-significant and significant at 5 and 1 % of probability levels, respectively.
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Table 4-The effect of geographical orientations on German chamomile traits

ol dBlw yhi S0P SWeiw! g po C,.;SU?M&.&&Q},
Diameter of main stem  Optical depreciation Dry weight of 10 inflorescences

Capitule diameter

Cwils Cya
Geographical orientations

(mm) coefficient (9) (mm)
w5zl 5.18% 0.632 0.30° 8.80°
North- South
e 5.04 0.612 0.322 8.09%
East-West
f w52~ B Jlod 5.11% 0.618 0.28° 7.872
North East -South West
Erd oz m g Jlod 5.567 0.57% 0.30° 7.872
North West -South East
ghaws 4.37¢ 0.500 0.292 7.928

Flat (nonlinear sowing)

25,15 LSD 9051 5l onlitl b doy> & Jlonl graws 13 (65 sime IS (S35 b it S yidio B9y (sl)h 45 oo ik Hlowi o clp g o o
In each column means followed by at least one same letter are not significantly different at 5% of probability level based on LSD test.
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Figure 2- Interaction effect of landracexgeografical orientation on Chamazulene content (%6) in essential oil of German
chamomile (LSD, p<0.05)
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Figure 3- Interaction effect of landracexgeografical orientation on b-Farnesene A content (%) in essential oil of German
chamomile (LSD, p<0.05)
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Introduction: The German chamomile (Matricaria chamomilla L.) is an annual herb from the Asteraceae
family. This plant has many medicinal uses. Chamazulene, a-bisabolone oxide A and b-farnesene are part of
essential oil components of German chamomile. Chamomile causes the chamomile essential oil to turn blue
color. Chamazulene is the most important part of chamomile essential oil. Chamazulene has many therapeutic
properties, including lowering total cholesterol and triglycerides and generally having a high anti-concentration
effect of lipoprotein (Hyperlipidemia) in the blood. Most plants are more vulnerable in the early stages of
growth. Within a region with adverse climatic conditions, microclimate can make more survival possible for the
plants. In very warm and dry areas, in furrow sowing condition, seeds sowing in the bed of furrow in the
different geographical orientations causes the formation of microclimates, especially in short plants and at the
germination and seedling stages. For example, salt accumulation on the ridge and reducing soil salt in the bed of
furrow improve growth conditions and on the other hand, shading the ridge on the furrow, by reducing the time
of sunlight shining on the furrow bed reduces soil temperature and evapotranspiration in early stages of seedling
growth. The geographical orientations of the sowing can affect the shading period time of the ridge on bed
furrow.

Materials and Methods: Under low irrigation and saline-sodic soil condition (At a depth of 0 to 30 cm, with
an average electrical conductivity of 7.7 dS.m™, pH 7.7, silty clay soil texture, 1% organic matter and with an
altitude of 22 meters above sea level), a field experiment conducted in a factorial based on a randomized
complete block design with three replications in Khuzestan Agricultural Sciences and Natural Resources
University (North East of Ahvaz, 2016-2017). The experimental treatments were included the geographical
orientations of sowing rows (control (nonlinear flat sowing) and orientations of sowing rows in the North-South,
East-West, North East-South West, North West-South East) and chamomile landraces (Ahvaz, Isfahan, and
Shiraz). The traits that were studied included: plant height, diameter of main stem, light extinction coefficient,
capitule diameter, dry weight of 10 inflorescences, number of flowers per plant, number of stems per plant, dry
inflorescence yield, essential oil percentage, essential oil yield, biological yield, percentage of chamazulene, a-
Bisabolone oxide A and b-Farnesene in essential oil.

Results and Discussion: Experimental factors had no significant effect on dry weight of 10 inflorescences
and capitule diameter. The lowest light extinction coefficient was observed in nonlinear flat sowing. The
landraces had no significant effect on main stem diameter but the effect of geographical orientations of sowing
rows were significant. The lowest and highest diameter of main stem were obtained from nonlinear flat sowing,
respectively. The main effect of geographical orientations of sowing rows and interaction of populations and
geographical orientations of sowing rows on number of stems per plant were significant. The highest number of
stems per plant (15.2) was obtained from Shiraz landrace and northwest-southeast geographical orientation but
the lowest number of stems per plant was in Shiraz landrace and nonlinear flat sowing (8.7). In both the highest
and the lowest number of stems per plant, the landrace of Shiraz was common, this indicates a high effect of
geographical orientations of sowing rows on this trait. The highest and the lowest of number of flowers per plant
was observed in Isfahan landrace in north-south orientation (78.5) and Shiraz landrace and nonlinear flat sowing
(49.5), respectively. The highest number of flowers per plant, dry inflorescence yield, and the highest biological
yield were obtained from Isfahan landrace in the north-south, north-south and north west-south east orientations,
respectively. The highest essential oil percentage was obtained from the Isfahan landrace (East-West
orientation). The lowest and highest yield of essential oil was observed in Isfahan landrace and in nonlinear flat
sowing and east-west direction, respectively, which increased by 221%. Isfahan landrace received different
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signals due to different climatic conditions (Ahwaz) compared to the main region (Isfahan) and this increased the
percentage and yield of essential oil even more than native landrace (Ahwaz population). The highest percentage
of chamazulene, b-Farnesene, and a-bisabolone oxide were shown in the Ahwaz (north-south), Shiraz (south
west-north east) and Isfahan (north to south) landraces, respectively.

Conclusion: Isfahan non-native landrace had higher biological yield (northwest-southeast orientation) and
essential oil percentage (east-west orientation) and essential oil yield (east-west orientation) than Shiraz and
Ahwaz native landraces. Generally, row sowing in the furrow and in a suitable geographical orientation can be a
low-cost method to increase crop productivity.
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