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Table 1- Physical and chemical characteristics of soil of Research Farm
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cal Components percent Jo‘g; EVIRVW)| S N P K
Texture  Clay St sand pH dEC_l (%)  (mgkg")  (mgkg?)
) ) e P (s
p? 20 36 44 0.57 7.71 1.2 0.05 7.6 270
Loam
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Table 2- Monthly weather statistics in the study area
1393-94 Jlw slrole
Months 2014-2015
G e el ody98 Culgmdyl SBS pS g s e ol
Jan. Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec.
. > el 17 918 242 314 35.4 144 44 43 378 344 188 16.8
Maximum temperature (°C)
Lo aieS
. - 56 11 0.5 0 138 154 19 19 158 54 -02 -29
Minimum temperature (°C)
2 e 4.6 4.6 12.2 18.3 24.6 292 32 31 27 173 89 6.2
Average temperature (°C)
el Dk g5exe 25 105 148 6 91 23 08 0 0 74 152 84

Monthly rainfall total (mm)
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Table 3- Profile habitat areas collected plant samples
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Area Geographic time Jaggelight (Degree- Clima{te e
(Degree-Minute) minute) Elevation from the
Sea (m)
Naein (Esfehan 3) Semi-dry hot summer
(5 glegesl) oyl c .
s b S
Ardestan (Esfehan 52 36 3337 P O o 1238
5) Semi-dry hot summer
(6 lawol) sbl Gizs ; )
Najaf Abad >l 24 3238 Z;mi-dru col)d WintdeT 1650
(Esfehan 6) y
(7 o) jludls S0 aws b glail s lgm g
Khansar 5021 3310 Mediterranean climate with 2848
(Esfehan 7) cold winters
(o) Glews)s € isas i
Kordestan 46 99 3531 a5 3y S g 1538
] Cold weather and dry
(Sanandaj)
oialS g SLis 0y90 b SVob oy ind e L 8l cou 4017 yanes! =0/5 2alis )3 g 65| 53S9 Cp o
UaalS' L g (Sabaghpour, 2007) 3, 5529 (Siuweer &5 glas)| =915 wa s b 535 o & bgyye a0 1)) e (e sl
Foeniculum ) 451, LS els)l csy calisee Jolpe 55 (o)l o yid 3 o S yebas (B Jg) 390 (re e 25/9) jamas
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Table 4- Analysis of variance (mean of squares) Balangu populations different under stress

2 43 ABNS dlaws

. X ) _ P DA D -ad Ldslany
Ol ypdi ailio @ ag gl sy Job Agr )0 S5 ad o dlaxy J5 s s . .
B ) ' S5 el
S.0.V 83! Plant Root Rotation number Number of nut
df height length  of flowers per plant goal in each Number of seeds  Number of
cycle per flower cycle tributaries
".’ﬁ ) 2 242.56 17.39 137.22 23.75 3.18 39.26
Replication
i 2 83306" 53117 2714.42%* 0.56ns 266.62** 178.46**
Drought
kol s 4 5495 034 0.32 0.4 0.65 37.83
The main error
Popu]aﬁon 4 29.08ns  43.72** 219.3** 9.88** 14.02** 11.85ns
rougnt poplation 24375 4.25%* 356.7%* 1.15%* 4.89%* 17.77ns
Replicationx population 8 22.32 0.16 14 0.35 0.15 11.07
L 24 11.69 0.06 0.98 0.16 0.09 3.99
Error
Ol kS o oo
CV(o6) 10.67 3.9 1.93 8.5 1.7 16.58

UL 95 Jlosn! pdaw )3 4l sxe g I3 dmopme o & it g 3 NS

ns, * and **: significant and no

n-significant 5% and 1%, respectively.
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Table 5- Mean comparisons for the average characteristics of the case under drought stress of Balangu

population
LY EIRES) <
. . .. . . . ds b s & ..
(i goha 2 £15] =2 ot 5 5 0 Pf;nt dr wei‘ﬁts
Drought levels Plant height (cm)  The number of  Plant fresh weight (g) (3; 9
tributaries
(sl =05) ol 40.68a* 14.33 44.472 11.452
Control (-0.5 atm)
(e 615) 3o 5 31,64 9.6ab 28.51ab 7.2ab
Mild stress (-6:5 atm)
eS| =019) 05 B 5 25.9b 7.6b 17.02b 4.13b

Severe stress (-9.5 atm)

Ay 3o )3 g Jlein] s )3 S5 g0 ] bl (g ylol gl 18 ygia ya )3 bl g b b, Sile™
*Means with the same letters in each column are no differences according to Duncan test at 5%.
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Fig. 1- Mean comparisons of drought and Balangu population interaction of root length
Means with the same letters are no differences according to Duncan test at 5%.
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Fig. 2- Mean comparison of drought and Balangu population interaction of rotation number of flowers per plant of
.Means with the same letters are no differences according to Duncan test at 5%.
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Means with the same letters are no differences according to Duncan test at 5%.
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Introduction

Lallemantia royleana (Walla) Benth is a folk medicinal plant of Labiatae family. This family is one of the
largest and most distinctive flowering plants, with about 220 genera and almost 4000 species worldwide. It is
well represented in different regions of European and the Middle Eastern countries especially Iran by 46 genera
and 410 species and subspecies. The vernacular name of L. royleana’s seed in Iran is Balangu or Balangu
Shirazi. Balangu seed is a good source of carbohydrates (45.25%), crude fiber (30.67%), ash (3.63%), oil
(18.27%) and protein (25.60%) and has some medicinal, nutritional and human health properties. Balangu seed
that conventionally consumes as stimulant, constituent, diuretic, and expectorant, is used in a range of products
made in traditional or industrial applications such as beverage (namely Tokhme Sharbati) and bread in Iran and
Turkey. Drought stress is one of the most important abiotic factors which adversely affect growth, metabolism,
and yield of crops in semiarid and arid area. Drought stress during any particular growth stage of crops causes
yield reduction. The purpose of this test is to evaluate the effect of drought on morphological characteristics,
yield components and catalase enzymes activity of medicinal plant population are Balangu.

Materials and methods

To evaluate the effect of drought stress on morphological characteristics, yield components and catalase
enzymes activity of medicinal plant populations Balangu split-plot experiment in randomized complete block
design with three replications in research farm of the Shahed University of medicinal plants in the year 2015.
Factors examined include three levels of drought at flowering stage as the main factor (soil water potential of -
0.5 atmosphere as a witness, 6.5- and 9.5- atmosphere), 5 Balangu population includes a population of Kurdistan
(Sanandaj) Province and 4 populations from Isfahan Province (E; (Naein), Es (Ardestan), E¢ (Najaf Abad), E-;
(Khansar)) were considered as subplots. Measured traits including root length, plant height, fresh and dry weight
per plant, seed yield, components seed yield, mucilage percent, and yield. In order to study morphological traits,
seven plants of each plot were selected with due consideration of margins. To determine yield components are
calculated, about four square meters per plot was harvested at maturity. The ROS scavengers are antioxidant
enzymes containing catalase. Information obtained through the statistical program SAS 9.12 for analysis and the
means were compared by Duncan's multiple range test in 5% level.

Results and discussion

The results showed significant effect of drought on morphological traits, yield components (except the
number of nut in every cycle) and catalase enzymes activity. With increasing drought traits such as plant height
and its components declined. Balangu populations on plant height, number of tributaries, fresh and dry weight
per plant was non-significant. In the crowd, except root length in the rest statistically significant differences were
observed. For the purpose of planting the seed Balangu, E3 has the potential moisture in the atmosphere -9.5 atm
had the highest seed yield per plant. A significant positive correlation with yield and seed yield per plant, seed
weight, number of cycles of flowers per plant and plant height. Pearson correlations between traits with seed
yield results showed that the seed Yield per plant and Plant height (r=0.580**), thousand seed weight
(r=0.514**), nut number of per flowers cycle (r=0.496**), fresh weight per plant (r=0.360**), dry weight plant
(r=0.337%), and root length (r=0.324**) positive correlation and significant and flowering cycle her plant (r=-
0.299*) showed a significant negative correlation and significant. No significant seed yield with other traits.

Conclusions

1 and 2- Graduated M.Sc and Assistant Professor, Faculty of Agriculture, Shahed University, respectively.
(*- Corresponding Author Email: omidi@shahed.ac.ir)
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The results of this study indicated that drought stress at flowering stage increased root length and catalase
enzyme as well as decreased other morphological traits, seed yield components, percentage and mucilage yield
and protein content of balangu medicinal plant. In moderately severe stress, the highest seed yield and mucilage
yield were related to Nain population, and in mild stress, Ardestan (Es) population had the highest seed yield,
percent and mucilage yield. Therefore, considering the stresses introduced, introducing high-yielding
populations in relatively severe stresses can lead to water use efficiency and irrigation management. Due to the
necessity of production of medicinal plants in crop systems and the necessity to pay attention to cultivation of
these plants in arid and semi-arid regions, it is recommended in severe climatic conditions of Naein (E3)
population under similar climatic conditions.
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