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Table 1- Meteorological statistics related to the crop year 2018-2019 of the studied area

obl 530 8 RE] ! RIS it 3 |
Nov. Dec. Jan. Feb. Mar. Apr. May.
Los Jola>
. 5.00 -1.000 -4.000 -4.000 -2.000 3.00 3.00
Minimum temperature (C°)
Lo siSlas
) 20.0 19.0 -15 16.0 27.0 27.0 22.0
Maximum temperature (C°)
Los (Ske
12.0 9.00 5.00 8.00 10.0 17.0 15.2
Average temperature (C°)
g2 Cuysb; (5 Siles
. o 50.0 65.0 61.0 57.0 39.8 473 35.1
Average air humidity (%)
SHb
. 0.000 11.2 28.2 21.8 10.2 72.6 0.000
(mm) Precipitation
as 30 S (o beoaldh 9 (S b o b Y Jgu
Table 2- Physicochemical analysis of farm soil
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soiltexture O (g sk P K H EC
(%) ° (%) (%) (mg.kg™) (mg.kg™) P (ds.m™)
Silty loam 22.0 42.0 36.0 0.09 2.24 596 7.70 7.89
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Table 3- Analysis of the variance of quantitative and qualitative traits of (L. iberica) and (L. royleana) Species in autumn and spring

sowing dates in dryland condition

el UL
Olpais galbo 420 ) Plowgo o yd .
- ails 8 Slos S5l gm o Sl ol wgo 8 Slos of & pan
Sources of ol L. . . Mucilage . .
. Grain yield Biological yield Harvest Mucilage yield Water use
variations df percentage
index efficiency
sk
2 3658"™ 23529™ 7.55™ 0.224™ 14.3™ 0.0031ns
Block
cols &6
Sowing date 1 806564 2050430™ 284™ 0.00040™ 7327 0.732™
(SD)
w5
. 1 21594 82807™ 6.60™ 105™ 2737 0.02"
Species (S)
SxSb 1 21.8™ 36524™ 59.6" 0.378 456" 0.00003™
Uas
6 9282 18837 5.83 0.312 43.6 0.0085
Error
14.3 9.82 5.18 5.80 10.4 14.4
C.V. (%)

o, S s g Jloiml w50 I e g lo pime e Sl oS gy T

# NS
‘

", *and ™ non-significant and significant at 5 and 1% probability level, respectively.

Y Jogus aolol

Table 3 Continued.

S o S5 a5 o ol PR ERVERIRES) L Sl 37
Oy @alio 2 _,f o B Sz g gyl i &lo,l58
L sl ’ Number of Number of Plant 1000-
Sources of variations Leaf . Number of
df inflorescence achene per height seed
greenness . sub-branches .
per plant inflorescence weight
Sk
Block 2 4.84™ 18.8™ 0.083™ 18.1™ 4.08™ 0.657™
oc
csls )b
. 1 5.33™ 368™ 3.00™ 6745 30.07 0.129™
Sowing date (SD)
X
. 1 28.2™ 82.6™ 1.33™ 38.5™ 168™ 3.68"
Species (S)
CxSD 1 31.2" 20.0 0.000" 1.02" 14.0 1.20
Uas
6 11.8 66.6 2.19 70.8 3.97 0.606
Error
11.0 6.60 21.2 21.6 15.5 20.0 26.5
C.V. (%)

Aoy S iy Jleiml e )0 ls gine g o pire e Dglis s 5y

# NS
‘

ms,*and ™ non-significant and significant at 5 and 1% probability level, respectively.
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Table 4- The interaction effect of plant species and sowing date on the quantitative and qualitative characteristics of (L. iberica) and

(L royleana L.) species in autumn and spring sowing dates in dryland condition

e o s - e bls g sl Plwge o ,Slos . <.
chls & ,6 LS sbaigs S (S
. . Harvest Mucilage yield (kg
Sowing date Plant species . Leaf greenness
index (%) ha™)
o
L
. - 44.6° 29.49 47.8°
rin
Pring L. iberica
ok
49.9° 66.7° 59.4°
Autumn
o5k
. 38.7° 47.2° 46.0°
Spring
] L. royleana
ok
52.9° 109° 55.0°
Autumn

A5l K0S b gl cme Dolas wusys O Jlessl mdas jo ls e Sglas Pl 1 Sikes avslie g3l ulal p ailie By > b slaygi
Columns with similar letters are not significantly different from each other based on the mean comparison test of the minimum significant

difference at the 5% probability level.
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Table 5- Simple effects of plant species and sowing date on quantitative and qualitative characteristics of (L. iberica) and (L.

royleana) species in autumn and spring sowing dates in dryland condition

Lo olass 5 ,Slos s s ‘“”" <l
. . . DRt ) o,y -,
oo wep Gnel) whesle Sy T PTG
4 o ucilage  1000-
Number of Plant Grain yield Biologic 8 Water use
Treatments A 1 percentage seed
sub- height (cm) (kg ha™) yield %) ioht efficiency
° wei
branches (kg ha™) & (kgha™)
®
b sl
L. iberi 6.16° - - - 6.68° 3.48° -
. iberica
&l 5l
L | 13.6% - - - 12.60? 2.38° -
. royleana
o5l
- 77.8° 929.52 18107 - 0.8842
Autumn
o
L
g ; 30.40 411.0° 983" ; 0.390°
Spring

A K0S b gl sire Dglis wsy0 8 Jleis] mhaw jo e pixe Dglas Blas ke dlie (el ulal y asline B9y b sl
Columns with similar letters are not significantly different from each other based on the mean comparison test of the minimum significant

difference at the 5% probability level.
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Abstract

Introduction: The dragon's head, with the scientific name Lallemantia sp, is one of the medicinal
plants of the mint family (Lamiaceae). Dragon's head is a plant that has various uses due to its
medicinal and industrial properties as well as its use in agriculture. This plant is used in sustainable
agriculture in arid and semi-arid regions of Iran. Drought is one of the most important issues in the
cultivation of medicinal plants in arid and semi-arid conditions. Because one of the factors that may
have a significant adverse effect on plant growth is water scarcity. In contrast, the ability of plant
species to tolerate water deficit and wet conditions varies, and this characteristic is usually used to
identify drought-tolerant species. Dragon’s head ability to produce in dry conditions shows the
flexibility and adaptability of this plant in drought stress conditions. In summary, weather conditions
greatly impact the production and effectiveness of medicinal plants by affecting the levels of active
substances. Changes in sowing dates influence plant density and water availability during growth.
Effective irrigation planning, considering factors like water use efficiency, seed yield, and overall
water utilization, is crucial for maximizing plant growth and economic performance. By considering
weather conditions, adjusting sowing dates, and implementing efficient water management strategies,
farmers can enhance water use efficiency, economic performance, and the overall quality of medicinal
plant production. Considering the lack of information about the response of different dragon head
species in autumn and spring sowing under arid and semi-arid conditions, the present study was
conducted to investigate the effect of sowing date on yield and quantitative and qualitative traits of
dragon's head (L. iberica) and lady's mantle (L. royleana) in dry and semi-dry conditions.

Materials and Methods: To investigate the effect of planting date on the yield, quantitative and
qualitative traits of the dragon’s head (L. royleana and L. iberica) under dryland condition, a factorial
experiment was conducted in the form of a randomized complete block design in three replications.
The first factor was two types of Lallemantia (L. royleana and L. iberica), and the second factor was
the planting date (November 29 and March 8, respectively, as autumn and spring sowing).

Results and Discussion: The results showed that the simple effect of species on the thousand seed
weight at the 5% probability level, number of sub-branches was significant, mucilage percentage and
mucilage yield at the 1% probability level. So, the number of sub-branches and mucilage percentage
in L. royleana increased by 121.7% and 88.6%, respectively, compared to L. iberica. Also, by
examining the simple effect of sowing date (autumn and spring), the number of sub-branches
increased at the 5% probability level. Plant height, seed yield, biological yield, harvest index,
mucilage yield, and water use efficiency increased at the 1% probability level at the autumn sowing
date compared to the spring sowing date. In this regard, grain yield and water use efficiency on the
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autumn sowing date showed an increase of 125.8% and 126.6%, respectively, compared to the spring
sowing date. In addition, the mucilage yield and harvest index in the autumn sowing of L. royleana
were 271.3% and 36.6% higher, respectively, than the spring sowing of L. iberica.

Conclusions: In general, the sowing date of 29 November (autumn sowing) due to the length of the
season, favorable temperature, humidity, and sufficient rainfall compared to 8 March (spring sowing)
can be considered suitable for both (L. royleana and L. iberica) dragon's head species under dryland
condition. In addition, considering the soil salinity conditions in this study and the increase in
mucilage of L. royleana species compared to the L. iberica species, it is necessary to carry out
additional research in field condition.

Keywords: Drought stress, Medicinal plant, Mucilage, Spring sowing, Water use efficiency



