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Response of yield and yield components of dragon’s head
(Lallemantia iberica L.) landraces to different tillage systems under
rainfed conditions
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Table 1. Climatological data for Khorramabad during the 2017-18 cropping season
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Year Month Precipitation Temperature (°C)
(mm) Jsla S L g
Min. Max. Mean
i 0.00 11.00 29.90 20.40
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oLt 2.80 7.00 24.30 15.70
Y4 Nov.
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©> 50.10 0.45 14.70 7.59
Jan.
Kooy 68.70 2.10 14.40 8.27
Feb.
Ll 62.70 4.80 18.60 11.70
Mar.
ST 103.70 7.30 23.10 15.20
Apr.
yray i3] 151.70 10.70 23.60 17.20
2018 May.
sls = 12.10 15.30 33.80 24.60
Jun.
% 0.00 20.30 41.10 30.70

Jul.
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Table 2. Climatological data for Kamalvand region during the 2017-18 cropping season.
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Year Month Precipitation Temperature (°C)
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Min. Max. Mean
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v ouT 3.2 7.6 22 14.1
2017 Nov
3T 47.1 0 13.6 7.2
Dec
&> 56.8 0.3 13.5 7.1
Jan.
Kooy 923 0.8 12.2 5.5
Feb.
NP 50.7 3.5 15.6 10.1
Mar.
RESTY 65.4 6.6 20.6 14.0
yray Apr.
2018 g, 153 10 23 17.5
May
sls & 4.5 15 33 244
Jun.
% 20 41 29.85
Jul.
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Table 3. Physical and chemical characteristics of soil at the experimental fields

. oS _ y
LS S R Colaa ey B o e S5 o =
- f"'} ) Total P Total K S O3 Fe Mn 7n Cu Text
Characteristics (ppm) (ppm) EC N% pH (?/()I (ppm) (ppm) epm)  (ppm) ure
-
Sl ¢ A
11 230 0.96 0.104 73 122 56 2.8 032  0.82 e
Khorramabad Loam-
clay
AR
< 10.3 291 1.08 0.085 7.8 0.85 11.3 39 036 095 o
Kamalvand Loam
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Table 5. Expected values for F analysis
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Sla o Nl
Mean squares
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Observed

BL=EPP
Expected

aabate
@)

Eaik) 5 S5
Replication (Region)
SLSE S
Tillage system
A

SiaS e sy % aakaie
Region x Tillage system
ExA
a gl
Error a
nb,ww
Landrace
B
0555 % agkals
Region xLandrace
E xB
035X (65,51 b
Landrace xTillage system
AxB
035 X (53,5 iy x adkie
Region xTillage system xLandrace
ExAxB
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Error b
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Table 6. Analysis of variance (mean squares) for the traits related to yield components of dragon’s head landraces as affected by tillage system
in two regions of Lorestan.

3

Gl o) Qrm ' Slaws
S.0OV rmm m Traits
A ol sl Gg 0 BB S BB 5 4l sl <13 5158 05 28 Qv s
gl Number of Number of Number of 1000-seed °
Height sub-stem achene per seed per weight Number of
plant achene inflorescence

per plant

Wwpmrmb 1 821.55** 0.01444 " 254189.01** 1.482%* 10.212** 3132.912%**
wg_ﬂﬂw%ma& 4 4555752 0.016109 1740.511 0.009803 0.291526 12.35556
HFHMWW@”WMMMB 2 173.72™ 0.179* 3499.564 ™ 0.2512"™ 0.492"™ 258.812™
Wom,“%MM;MMWM “\rw...moa 2 95.03%* 0.005373 "™ 5362.874** 0.131643 "™ 0.282"™ 96.145*
rwmﬂ__.ﬁwwrw. 8 6.793102 0.022092 689.1444 0.060837 0.142487 19.57222

hm”m”mom 4 15.11™ 0.00911™ 4846.432™ 0.067556 ™ 0.116191™ 50.07222 "™

Wmmmwwhhwmgoo 4 41.44%* 0.036301 "™ 1015.683 ™ 0.069667 ™ 0.047813 " 34.76111"™
ﬁmsmﬂMwM W%MMMM@WMMSB 8 24.561™ 0.0356 "™ 3267.212" 0.244™ 0.899™ 90911™

oubnxrhvx‘wWTr\wbkxg ]
Region xTillage system 8 21.25%* 0.048947 "™ 4340.123** 0.186** 0.642%* 73.354%*%*
xLandrace
GMMMMFW 48 4.74764 0.04127 705.6556 0.054071 0.071488 29.83333
R alasta % 3.97 6.29 11.6 13.24 12.3 13.49

(CV)
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Continued.
Traits
Cae
S ol e n.mk.w BE) 48 slday
= E15) LW . L 5
S.0.V daf ls 5 Sles o Cusby g
Number of Seed yield RWC
achene per
inflorescence
PriSN
Region 1 182.0232%* 26084.213%* 96.354%*
w@_u:mwﬂw_ﬁﬂmae 4 0.119111 1291.875 2.471729
ar_m_mmw rm Mﬂa 2 2.39511% 15590.987 " 91.2123%*
Re MNMM ﬂ”mmw a M_Moa 2 0.115444 ™ 7691.764%% 0.014111™
rmm_owm 8 0.036778 1328.474 2596212
ohb.ﬂ
Landrace 4 0.535™ 8717.0342™ 3.692878 ™
wamwwwxﬁwmaoo 4 1.013%* 19007.012%* 0.103722™
225 X S35 A 8 0.278™ 10027.345™ 17.72432™
Landrace xTillage system
ouvhxrmb.b‘wﬂfv.r\wwbx aalaie
Region xTillage system 8 0.269%* 10284.311%* 8.893217™
xLandrace
rmm OW 48 0.054778 1336.754 5.284818
o_ﬂm /r%s % 3.291 126 2.85

s e M pde DS 5 o3 K 50 o 3 1 me 5 4 7

*® %

*, ** Significant at 5% and 1% probability levels, respectively and ™ non-significant
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Table 7. Mean comparison for the studied traits as affected by region, tillage system and landrace of dragon’s head
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Table 8. Mean comparison for number of sub-stem as affected by tillage system
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Table 9. Mean comparison for relative water content as affected by landrace and tillage system
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Extended Abstract
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components of dragon’s head (Lallemantia iberica L.) landraces to different tillage systems under

rainfed conditions.
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Introduction

Khorramabad region has a temperate climate where cereals and, to a lesser
extent, dryland beans are mainly cultivated. Therefore, the growing of oilseeds
such as safflower and dragon,s head (a forgotten plant) (Megaloudi, 2006) along
with legumes in crop rotation with wheat and barley could be considered a new
and important cultivation practice. Development of oilseed cultivation in rainfed
conditions and selection of cultivars with a high production potential is an
effective and important solution to reduce water consumption. Therefore, in order
to improve the quantity and quality of the product, and to establish a sustainable
agricultural system, the use of conservation tillage is of great importance (Wozniak
et al., 2015; Asadie et al., 2013). Hence, in this study, the effect of differential
tillage systems on the yield performance of dragon,s head under rainfed conditions
was investigated.

Materials & Methods

The experiment was conducted to investigate the morphological and biochemical
Email address of the corresponding author: Ma_dyanat@yahoo.com
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response of dragon’s head (Lallemantia iberica L.) to different tillage systems in a
randomized complete block design with three replications in two farming regions
of Khorramabad with a temperate climate and Kamalvand with a cold climate
during the 2017-18 cropping season. Three tillage methods including conventional
tillage, minimum tillage and no tillage were allocated to the main plots and five
dragon’s head cultivars including Takab, Kalibar, Kurdistan, Nazar Kahrizi and
Jolfa were assigned to the sub-plots. Land preparation operation was carried out in
November 2017. The width of each tillage strip was equal to twice the width of the
tractor (equivalent to the length of each plot) 2.25 x 2.25 meters where the distance
between the tillage strips (main plots) was 1.5 meters, the distance between the
sub-plots was 0.5 meters, and the distance between the replicas was 1.5 meters.
The experimental plots consisted of 9 planting lines with a length of 5 m with a
distance of 25 cm between the planting rows. The treatments were planted linearly
by hand.

Results & Discussion

In Khorramabad region, the highest number of achene per inflorescence per
plant was obtained from Kurdistan landrace in minimum tillage method (55.6),
which was significantly different only from Kalibar landrace. Kalibar landrace in
no tillage method showed the lowest number of achene per inflorescence per plant
(33.6). In Kamalvand region, the highest number of achene per inflorescence per
plant was recorded with Jolfa landrace in minimum tillage method (0.39) which
was not significantly different from other landraces in this tillage method. The
lowest number of achene per inflorescence per plant was obtained from Takab
landrace in no tillage method (26.6), which was not significantly different as
compared with Julfa, Kalibar and Kurdistan landraces (Table 3). In Khorramabad
region, the highest 1000-seed weight was observed in Takab landrace in minimum
tillage method (3.19 g), which was not significantly different from Kurdistan and
Jolfa landraces. The highest grain yield was obtained from Kurdistan landrace in
minimum tillage (477 kg ha') and the lowest from Kalibar landrace in no tillage
(181 kg ha'). In Kamalvand region, the highest 1000-seed weight was obtained

from Nazarkahrizi landrace in minimum tillage method (2.17 g), which did not
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exhibit any significant differences with Takab and Kurdistan landraces and the
lowest was obtained from Kalibar landrace in no tillage method (1.26 g). The
highest grain yield was obtained from Kalibar landrace in minimum tillage (330
kg ha') and the lowest from Takab and Kalibar landraces in no tillage (213.3 kg
ha'') (Table 3).

Conclusion

The results showed that in the both areas, minimum tillage method increased the
number of seeds per achene. Most of the studied traits were affected by the type of
tillage and the minimum tillage method was able to produce a desirable effect on
the crop. The values of the all studied traits except plant height were higher in the
temperate region of Khorramabad than those of in the cold region of Kamalvand.
More suitable temperature conditions in the temperate region of Khorramabad,
which coincided with the plant developmental stages improved the growth and
yield performance of dragon’s head.

Keywords: Grain yield, Kalibar landrace, Number of seeds per inflorescence,

Number of achenes per inflorescence
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