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Table 1. Characteristics of the collection site of Lallemantia Iberica samples from the National Plant Gene Bank
of Iran, cultivated in the first year
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Table 1 continues- Characteristics of the collection site of Lallemantia Iberica samples from the National Plant

Gene Bank of Iran, cultivated in the first.
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Table 1. Characteristics of the collection site of Lallemantia Iberica samples from the National Plant Gene Bank of
Iran, cultivated in the first year.
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Table 2- Meteorological statistics for the 2020-2021 and 2021-2022 crop years of the Maragheh and Urmia
Rainfed Agricultural Research Station
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A (mm) (mm) (mm)
verage Average Average Average
temperature temperature temperature temperature
(degrees (degrees (degrees (degrees
Celsius) Celsius) Celsius) Celsius)
e 18.3 3.0 16.0 18.5 12.3 3.0 15.2 7.8
October
ot 9.7 7.0 12.9 22.5 4.5 25.3 5.7 17.7
November
3
» 5.6 13.2 6.1 5.5 2.07 90.7 2.1 43.8
December
@ 0.7 115 5.6 73.0 -4.3 44.1 -3.3 11.8
January
ook -1.0 25.2 3.2 97.0 5.1 30.1 5.1 271
February
_— 8.7 24.1 5.0 24.0 0.97 51.2 4.5 68.2
March
02592 114 725 12.0 45.4 7.09 16.8 7.8 69.0
April
. oa |
%) 15.7 38 15.1 345 11.46 334 11.6 41.6
May
s s
o 20.9 3.0 205 205 19.0 6.3 17.8 35
June
= 23.8 0.0 30.2 4.0 22.6 15 22.7 0.2
July
&= 1975 340.9 302.4 290.7
Total
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Table 3 — Some Soil characteristics of the studied field
3 B ks G o ol
Gos el o ' HB osly JB ,aus Sl s 2o
se w7 0 o ez i Organic e
soil g Sand  Clay  (Awailable  (Available o PH O Electrical
dilaie depth (%) (%) (%) Potassium phosphorus (%) conductivit
Region (cm) (ppm) (ppm) y (dS/m)
|
29 0-30 36 42 22 200 2.4 0.6 8.1 1.7
Urmia
e 030 35 u  a 510 8.0 07 78 0.4
Maragheh
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Table 4- Maximum, minimum, mean, mode, standard deviation and coefficient of variation for the traits evaluated
in urban cultivated yam populations of the National Plant Gene Bank of Iran in the crop year 2019-2020

wlio RS Jbxo Sl il oS’ Aoy Ol S g i e
index Average Standard Minimum Maximum Coefficient of extent
deviation variation
Wy ST (59
1. Weight of a single plant (g) 3.11 1.93 0.62 12.56 20.26 62.22
Gy gl | Y
2. Plant height (cm) 34.08 7.06 13.00 58.06 20.72 38.02
Jlas,l8 glas Y
3. Cardinal height (cm) 11.11 7.07 0.20 42.01 63.67 7.01
asls olass F
4. Number of branches 3.53 2.03 1.00 9.02 57.54 4.05
u.a.*.T J5 olass 0
5. Number of inflorescences 16.49 11.01 3.00 78.00 66.77 12.00
u";'Jf)“’ 3 JgmsS Slaas #
6. Number of capsules per 4.83 1.66 1.00 16.00 34.44 6.00
inflorescence
a8l 59 Y
7. Stem weight (g) 0.75 0.54 0.10 291 71.20 0.28
S 39 A
8. Capsule weight (g) 1.87 1.48 0.22 8.08 79.11 1.85
S RERRE A
9. Weight of 1000 grains (g) 4.63 0.76 2.80 7.60 16.40 4.00
olS ;0 JomeS olass N -
10. Number of capsules per 73.59 43.83 5.00 270.00 59.56 60.00
plant
Sy o)
11. Leaf weight (g) 1.12 1.05 0.02 5.40 93.17 0.12
als s Sloe NY
12. Grain yield (kg/ha) 432.36 347.10 8.00 1972 80.27 232.00
Sl sl Y
13. Harvest Index (%) 21.72 11.58 8.39 71.66 41.80 19.00
Sglsm o Shoe N T
14. Biological yield (kg/ha) 1244.91 774.62 248.00 5424 62.22 680.00
ol S il slass NO
15. Number of seeds per plant 233.60 185.45 3.57 1120.45 79.38 95.83
Ofgy Sy NF
16. Oil percentage (%) 31.74 3.98 21.37 37.51 12.56 25.00
Of9) O 8bes VY
17. Oil yield (kg/ha) 138.86 116.99 2.54 679.95 84.25 49.39
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Table 5- General characteristics of samples selected for cultivation in the second and third years.

o leds bl o leds RN () o) v 3 RS (p55) S92 S5 (339
number  Selected number County Weight of 1000 Oil percentage Single plant weight
grains (g) (%) (@
Slgails
1 1 i - 5 35.73 122.25
Miandoab
2 2 ol 6 35,01 14254
Shahin Dej
3 3 P ot 6 33.27 12155
Shahin Dej
4 4 <lples 5 3527 137.63
Miandoab ' '
5 5 ol 5 31.01 131.48
Shahin Dej
6 9 00 ot 4 35.91 117.25
Shahin Dej
7 10 5 4 35.08 125.49
tekab
045
8 11 5 32.78 120.55
naghdeh
9 12 - 5 33.90 139.25
tekab
0385
10 14 4 32.87 103.16
naghdeh
11 15 “eos) 5 34.08 104.58
Urmia
12 17 e 5 32.97 99.22
marand
13 18 ol 5 34.48 97.44
Marivan
14 27 obs 5 34.52 114.17
Varzeghan
15 30 O3 4 35.72 159.05
Varzeghan
16 33 2 ol 4 33.89 156.31
Bostan Abad
17 40 ot 4 33.63 68.68
Harris
18 41 ls 5 32.04 150.58
Caliber
19 43 2 6 31.75 157.86
tabriz
20 44 o 6 33.15 136.05
Shabestar
21 45 29248 4 30.54 145.70
Hashtrod
22 46 o 4 37.51 148.58
Varzeghan
23 48 f‘w 4 34.37 185.26
tabriz
24 49 gl i 6 33.49 159.70
Qara Aghaj
Ll |
25 52 2Ll e 4 32.46 159.48
Islamabad
26 54 ot 5 24.96 4527
West Guilan
27 55 ot 5 33.45 29.97
Hercyn
olisbe
28 56 s 5 32.94 134.52
Kermanshah
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Table 5 continues - General characteristics of samples selected for cultivation in the second and third years.

29 58 ke s
Kermanshah
30 60 s
Kermanshah
31 61 o
Hercyn
L5
32 63 oo
Bukanan
33 64 oleess
vesiban
1 K> ol
34 65 e
Sarab chang abi
Jds
35 67
khalkhal
36 69 sledke S
Kermanshah
37 75 sk <l
Sarab nilufar
38 78 ol
Gahvaze
i
39 81 7
Ravansar
40 83 992
Dure
el 84 Sz e
Dure chegani
42 87 e
Khorramabad
e 89 22 025
Zanjan River
44 90 sk
Kermanshah
45 92 e
sahneh
46 9 oy
Razan
47 97 ob
Razan
48 99 ot
Razan
49 103 ke
Nahavand

5 28.05 36.52

4 28.08 147.43
4 32.53 165.70
4 32.79 179.13
4 33.11 114.70
6 33.38 159.63
4 35.34 150.81
6 31.99 167.20
5 22.53 142.73
5 33.65 179.04
4 30.76 203.51
5 34.76 140.8

4 34.64 124.01
4 32.05 152.93
5 33.12 146.62
4 24 169.70
5 25.08 154.53
4 25.33 158.43
4 33.09 161.69
4 25.33 188.39
4 34.56 162.49

(Paravar et coul Gglite (aud 9 ol sloaslg

al., 2021)
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Table 6- Composite analysis of variance of studied traits in Balango under rainfed conditions in two years in

Maragheh and Urmia

Sl po (155ke
Mean squares
@3l az o als 12 59
Syt 2l Degree of ails o Slas Thousand- Gy glis)|
Sources of changes freedom Grain yield grain weight  Plant height
Ju 1 153896.28" 217" 322.04™
year
o 1 2195274.64°° 55.26™ 7883.19"
site
e b 1 3957027.08° 8.10" 7729.67"
Year x site
(I Y AICRY
o 4 262923.81 0.28 228.76
Error 1
o 48 126802.93* 0.41" 44.39
Treatment
St xJl 48 99778.46° 0.24 26
Year x Treatment
T % lSA *k
) et 0 48 70567.46 0.35 51.68
Site x Treatment
st 1ol JL 48 72143.67 0.17 22.24
Year xsite x Treatment
¥ bl ol 102 67587.24 0.19 31.93
Error 2
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Table 7- Mean and standard deviation of agronomic characteristics of 49 urban lingonberry lines in Urmia and
Maragheh over two years

Rl (S j0 0 5 5LS) ails o Slae (p,5) 4ol 54 (o gils) aigy glis )|
Genotype Grain yield (kg/ha) Thousand-grain Plant height (cm)
weight (9)

1 936.5 4.3 38.2
2 799.3 4.5 38.5
3 863.1 5.0 36.6
4 770.1 4.6 35.2
5 715.2 4.5 35.1
6 701.9 4.6 36.7
7 814.1 4.4 38.6
8 798.4 4.3 35
9 683.3 4.1 35.2
10 787.6 4.7 36.1
11 783.1 4.2 37.2
12 822.1 4.6 37.7
13 817.8 4.4 36.8
14 978.7 4.2 37.9
15 848.6 4.3 38.3
16 793.1 4.6 37.4
17 799 4.1 38.2
18 782.9 4.2 37.2
19 816.3 45 35.9
20 680.9 4.4 35.2
21 709.5 45 36.6
22 823.5 4.3 37.9
23 981.0 4.6 40.3
24 941.9 4.3 39.9
25 718.9 45 39.1
26 328.5 4.8 40.8
27 529.1 5.1 37.2
28 717.5 4.7 37.2
29 570.4 4.8 44.4
30 867.2 4.6 38.5
31 799.7 44 39.5
32 796.5 4.3 38.5
33 729.4 4.2 38.8
34 912.0 4.7 35.5
35 903.1 44 41
36 925.1 44 39
37 800.6 4.2 35.8
38 736.4 4.4 37.2
39 960.1 4.6 38.7
40 940.7 3.9 36.7
41 782.6 4.4 33.1
42 790.9 49 34.2
43 940.2 4.6 39.2
44 938.3 4.6 38.1
45 923.9 45 36.9
46 762.3 4.4 35.1
47 888.6 4.4 36
48 999.7 4.6 354
49 903.6 4.6 35.4

Standard 915.91 0.155 1.998

deviation

AR
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EXTENDED ABSTRACT

Introduction: Medicinal plants play a crucial role in disease prevention and therapeutic applications, and
the growing global demand for herbal products has resulted in excessive harvesting from natural habitats,
thereby threatening genetic resources. Lallemantia iberica (balangu), a valuable medicinal species of the
Lamiaceae family, possesses notable characteristics such as drought tolerance, high economic potential,
pharmaceutical value, and the capacity to be cultivated under rain-fed conditions. Given the escalating
impacts of climate change and water scarcity in Iran, the identification of high-yielding and stress-tolerant
genotypes has become increasingly essential. Accordingly, the present study was conducted with the
objective of evaluating different balangu genotypes preserved in the National Plant Gene Bank of Iran
and identifying superior genotypes suitable for rain-fed cultivation as well as potential breeding programs
Methodology: This research was conducted on 117 balangu genetic accessions collected in 2016,
evaluated over three cropping seasons from 2019 to 2022. In the first year, accessions were cultivated in
an observational design, and based on performance-related, oil-related and uniformity traits, 49 superior
samples were selected. During the second and third years, these genotypes were cultivated in three
locations (Urmia, Maragheh and Karaj), under rain-fed conditions, using a randomized complete block
design with two replications. Phenological, morphological, seed yield and oil-related traits were recorded,
and statistical analysis included ANOVA, and LSD mean comparisons.

Research findings: The results revealed that the effects of genotype, year, location and their interactions
were significant for most evaluated traits, including seed yield, thousand-seed weight and plant height.
Seed yield varied considerably among genotypes; genotypes 1, 14, 22, 23, 24, 36, 39, 40, 43, 44 and 48
produced the highest yields (963.5-999.7 kg ha™'), while genotypes 9, 20 and 29 recorded the lowest
yields. The highest thousand-seed weights belonged to genotypes 3, 10, 26, 27, 28, 29, 34 and 42. A
positive association was observed between seed yield and biological yield, harvest index and oil yield.
Additionally, autumn sowing proved more effective than spring sowing in enhancing seed yield across
the studied regions. The study demonstrated substantial genetic diversity among balangu genotypes and
confirmed that selection based on traits associated with yield—particularly number of capsules, harvest
index and oil yield—can be effective. Genotypes 12 and 33 under irrigated conditions and a group of 25
superior lines under rain-fed conditions were recommended for further evaluation and breeding programs.
Promoting the autumn cultivation of this species in cold and semi-cold regions could significantly enhance
production stability.
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