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Introduction

The great importance of identifying, studying, evaluating, and protecting native ecotypes of medicinal plants
as human heritage, collecting agricultural medicinal plants and ecological evaluation of their native ecotypes,
and introducing their compatible ecotypes is a necessity for farmers. Considering the few studies in the field of
the agricultural role of non-native plants such as Dragon's head in Iran to meet the country's nutritional needs,
the present research aims to study and evaluate the performance of local medicinal and multi-purpose plant
stands of urban sycamore and also to obtain new scientific materials in the case of these local masses has been
done in the research farm of University of Tabriz Faculty of Agriculture. It is necessary to explain that in recent
years, due to the crisis of water shortage and drought, this plant is in line with changing the cultivation pattern of
the region from plants with high water requirement to plants with low water requirement or dry land has been
added to the official cultivation pattern of East Azerbaijan province and is being promoted among the farmers of
the region.

Materials and Methods

To evaluate and investigate the agronomic characteristics and performance of 49 selected Dragon’s head
stands from different regions of the country, an experiment was carried out in the form of a simple 7*7 square
lattice design with three replications. A field experiment was carried out at the research station of the Faculty of
Agriculture of University of Tabriz, located in building number 2 of the Faculty of Agriculture in Basmanj.
According to meteorological maps, the climate of this region is among the steppe and semi-arid climates of the
world. In this area, although rain sometimes occurs in the summer season, it generally has a dry season in the
summer. The area is located at an altitude of 1360 meters above sea level, with a latitude of 38 degrees and five
minutes north and a longitude of 46 degrees and 17 minutes east, and its annual rainfall is 285 millimeters. The
average annual temperature is 10 degrees Celsius, the average annual maximum temperature is 16.6 degrees
Celsius, and the average annual minimum temperature is 4.2 degrees Celsius.
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Results and Discussion

In the comparison of the average traits, the best ecotypes in terms of yield were the ecotypes of Kolvang local
population 10 and 15, Tabriz local population 3 and 4 and Ahar local population 1 respectively, simple
correlation analysis, stepwise regression, and causality showed that biomass traits, number of seeds per plant,
number of seeds in capsule and weight of 1000 seeds are the most important factors affecting the increase of
seed yield. By analyzing it into components, the first four components explained 80.44% of the changes related
to primary traits. Ecotypes Kolvang 10, Tabriz 3, and number Tabriz 4 yield 1661, 1464, and 1404 kg ha®
respectively, and 3848, 4119, and 3848 kg ha* respectively. They produced 4581 kg ha* of biomass and were
superior in most traits related to economic performance.

Conclusion

Taking into account the crisis of Lake Urmia and the lack of water in most regions, especially the Azerbaijan
region, the medicinal plant Dragon’s head is one of the few plants that can be placed in the spring cycle in most
areas of rainfed and irrigated cultivation and in improving the water balance. Lake Urmia and agriculture in the
region can play a positive role. Therefore, the ecotypes of Tabriz native population 3, Kolvanagh native
population 10, and Tabriz native population 4, which had more grain yield and were superior in most of the traits
related to yield, can be considered the most suitable ecotypes of Dragon’s head for use in water conditions and
the air of the region advised the farmers for the next crops.
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Table 1- Some physical and chemical properties of the tested soil
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Table 2- Characteristics of the 49 ecotypes studied in the field experiment
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Table 3- Variance analysis of traits in 49 ecotypes of Dragon’s head

(Mean square) <la o uSibe

15 dluxs 39 5.l A3 Slos 03¢ Cwn )
w5, [€P)
oar . .f & J J’“{S )= 43‘: ‘}h &5 )J 4-;,3 »‘9 )b »'5 )b
et gl T &y Number ’ i oy b
Sources of variation df Plant of seeds 1,0QO “"9'3_ Grainyield  Biomass
; rain d yield . -
height per ar Seedy er unit er unit
weight er plant P P
capsule perp area area
(Repetition) ,|,ss 2 363" 0.09** 0.95™ 0.709m 2078.3** 15276.3*
(Treatment) ,los 48 17.9* 0.2** 0.16** 0.049* 120.7** 7250.*
(Block) b, 18 48.4 0.054 0.09 0.063 458.8 9187
(Error) Uas 78 11.9 0.048 0.08 0.030 450.5 4438.2
G)CV Slyis oy - 118 12.49 5.61 28.16 21.33 20.13
I greysl 5 A0 LN Jlain] o jd (g3 dxe oS 5ay ™ g *
ms, **and *: non-significant, significant at p<0.01 and p<0.05, respectively
9 O3 A (g piwgid dlge yliue ¢y g puie o byl 4 alaylya (59

39y Jlein] (poomen ol diunly (6 5wgid dlge yanass 090
2 gl (3 @als ST 5l (B wlyylia o 50 0glis
A JLs ool b .(Abdoli, 2017) sl el (K55 sla S
ollas ) 50 (Safaei, Afiuni, & Zeinali, 2013) | ,lSen
o=l lm y b sxe glacsglas &bl Cusgis WY g5y p 295
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Table 4- Comparison of the average studied traits for 49 ecotypes of Dragon's head

gws,l e s &l 5 .S 30 4> 3 Slas 3 0395 Sy 3
. 3 JomnS 15 &l slaxs a2 ' 1
WS A " 1,000 grain Qg ST chw o1y g o1y
Ecotypes Plant Number of seeds weight Seed vield per  Oain vield per  Biomass per
height per capsule © plgnt (g)p unit area unit area
(cm) (gm?) (g m?)
Lofi'ol(\)af;;‘; ) S"“ 70 2.7%¢ 5.0 0.4925 97.6% 312.4b+
Local (¥ 5155) Joxe 30.3%¢ 2.7%d 4.94% 0.68% 101.9¢ 377.7%¢
(Kolvanagh 2)
Local (¥ 5f5) (lxe 5 g 2.6%9 5.02% 0.614% 98.9¢ 379,22
(Kolvanagh 3)
Local (f 5lst) oo o 2ce 2,20 4,78 0.389% 71501 275,751
(Kolvanagh 4)
(Ahar) ) 34.72 2,30k 5,042 0.624% 121.4b+ 378 54
Local (6 5155) Joxe 30,75 2,30k 5,32 0.767¢ 99.2¢ 308 4%
(Kolvanagh 5)
Local (# 5155) Joxe 27.4b 2 5% 4770 0.523%¢ gge 296.45
(Kolvanagh 6)
Local (v 5155) Joxe 29,34 2,75 5,27 0.7074¢ 99.6° 32717
(Kolvanagh 7)
Local (1 ol) (e 32.6%° 2 45 5,03 0.71124 109,50 348 42
(Sarab 1)
Local (A 5155) v 28.1%¢ 2 47k 5.03% 0.5060 92,6t 290.10*
(Kolvanagh 8)
Local (3 5155) (v 28.4% 2.6% 4,83 0.567> 91 5¢ 283.8"
(Kolvanagh 9)
(Tabriz 2) ¥ s 2750 2.3¢ 4.97% 0.609% 74 8 261.8¢1
(Tabriz 5) & 5,5 29,08 2.5% 5.10% 0.285¢f 116.6>f 366.4%¢
(Tabriz 3) ¥ 5,5 31,12 2.6% 4.86% 0.8622 146.42 411.9%
(Tabriz 1) \ 3,5 26.8°¢ 2.8 5,20 0.587% 111,569 310.8b+
(Tabriz 7) ¥ 3,5 28.75¢ 2.6% 5,372 0.636%¢ 67.8" 356.8%¢
(Tabriz 6) 5 3,5 31,28 2,30 5,15 0.6524¢ 92 5¢+ 3275
(Tabriz 8) A 5,5 31.7%¢ 2.5% 5,04 0.67%d 122104 375.3%¢
Local (1 3lss) e 55 g0 2,30k 5 0.684¢ 166.1° 384.8%
(Kolvanagh 10)
Local (W 3lsls) (e 59 ac 2,45 5.13% 0.699%¢ 93.7¢ 330.8%¢
(Kolvanagh 11)
Local (\W ) e g 1 2.8a 5 0.4915 81.5¢ 3030
(Kolvanagh 12)
Local (\¥ 3l58) oo 7 2 2.2hk 4.97% 0.585%¢ 112.8%9 377.08¢
(Kolvanagh 13)
(Tabriz 4) ¥ 5,5 30.6%¢ 2.6% 4.97% 0.716%¢ 140 42 458.1
Local (1 3lst) (oo 57 3 2.8%¢ 5 0.615° 11575 355.6%¢
(Kolvanagh 14)
local (1 5" e3b) (e 27 67 2.4bk 4.9% 0.76%¢ 110,50 349.7%¢
(Tazekand 1)
Local (1 5ls) (e 30%d 2k 5,33 0.701%¢ 105,15 399.8%¢
(Kolvanagh 15)
(Param 1) ) 4l 30.5%¢ 2.5% 4,83 0.615%¢ 110.16 367.3+¢
(Zarnak) s,; 32.6%¢ 2,30k 5,042 0.628% 122,80 371.7%¢
(Warzghan 1)\ ol&5,,  27.7%¢ 2.6% 5.1 0.55%¢ 78.22¢-i 317.8b+
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(Ahar 1) y 31.8%¢ 2.3%k
(Tazekand 2) ¥ .S o} 32.5e¢ 2.3%k
(Malekan) 5L 29.3%d 2.3dk
(Mashhad) seie o355 24,5 2.1
(Warzghan 2) ¥ 15,4 28.724d 2.4%K
(Param 2) v 4l 29.6%d 2.3k
(Pigam .15 pliy (sl 28 5 2 52

Kalibar village)

5.04% 0.589¢ 1248 383.42d

5® 0.7312d 98.3% 351.1%¢
5.19% 0.666%¢ 97.5% 304.75¢
5.28% 0.501¢ 104,95 342.4%¢
5.16% 0.6972d 74.62% 299,10
5.17% 0.656%4 89.6% 269.4°
5.03% 0.7072d 88.3¢ 309.6"¢

WL doyd S el pdaw jd (g5 gime BB S e By S JBlas gl slaylas
Treatments with at least one letter in common do not have a significant difference at the one percent probability level.
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Continued table 4-

gws,yl 3 413 daws Sl gz I | PabaSles 0345w
[EYSRILY NEE N ad 1,000 grain g S G‘M’ A."’ ¢ s
Ecotypes rIIDEI%nhtt l\;l;g]j t;epre?f weight Seed yield p(é;rrilrrw]i%/frlga B:Jor?iwta;iep;er
(em) capsule (9) per plant (g) (@m?) (@m?
(AW LT ol 5l sl 32.15¢ 2.20% 5.34¢ 0.655% 106.2> 357.15¢
Bostan-Abad village)
(Dehlan oy yzin (Mo (slis, 26.9% 230k 5.07% 0.431c 104.9% 338.2%¢
Hashtroud village)
(Komarsefli Ll Jaw oS sliwg, 7 e 2.1 4.9% 0.667%4 64.3' 241.2¢F
Jolfa village)
(Gundak village) S5 sliwg,  27.9%¢ 2.8 4.96% 0.616%¢ 88.7¢ 280.4
(Orumieh) azss) gy ;o 31.7%¢ 2.4% 5.1 0.733%d 105,24 321.9%¢
(Arlan Mari?ﬁa;))" oVl sbwsy 5 ge 1.21 3.84 0.137f 23.4 158.8'
(Majra JUds o xe (sl 25 80 247k 4.84% 0.54%¢ 95,80+ 310.40¢
Khalkhal village)
(Lilab o555 o (sliuss, 33.9% 2.5 5.1 0.839% 111.6%9 358.9%¢
Varzghan village)
(Kharwana) bl s 27.10% 2 5% 5,012 0,662 92.4¢ 319.4b<
(Kurdistan 2) ¥ s 29 5 2.5 5,27 0.629%¢ 95.9¢ 295,50
(Tekab) Uiss 31.5%d 2.6% 5.0 0.656% 100,51 303.40¢
(Zanjan) .los; 28,05 2.0 4.82% 0.603%¢ 99.4¢1 313.3%¢
J (g g Pnlas (sliwg) _
(Nazirlu and Dervish Bakhal ~ 29.7%¢ 2.7 5.1% 0.511%¢ 91.6% 334.2%°
village)

L6 o pd S Jlein] e 53 (g5 iz BN S yde By G s gl slales
Treatments with at least one letter in common do not have a significant difference at the one percent probability level.
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Table 5- Correlation between evaluated traits

ails 3 Slos 53 ls slaas s fim P03 Cum;  yd il 3 Sles
Cho SpEi) e o ©079 019 s s s s
) . PV Number of 1,000 grain ( I =
Traits Plant height  Seed yield seeds per weight Biomass per  Grain yield
per plant capSler unit area per unit area
(Plant height) &4 glis) 1
(Seed wg < o aily 5,Ses . 1
yield per plant)
(Number JguS y 4ils slass g7 51 1
of seeds per capsule)
(1,000 grain aly,lse 5 . 46% e 1
weight)
gl 2215 )2 0255 594** 44 372%* 4217 1
(Biomass per unit area)
gl 2215 2 > 2,ae 562%* 349+ 357* 339* 823% 1

(Grain yield per unit area)

4> 2, Sos (g1 P 4 0I5 (g, 4 AN (ygam 55 41 by iyl 45205 -1 Jg>
Table 6- Variance analysis related to stepwise multiple regression for seed yield

(Sources of variation) <l s &abe

(d.f) a1 4,3 (Mean square) iz po (puibe

(Regression) (ygms ), 3 1.728**
(Deviation from regression) :ygms,s, ;| <l il 142 0.003
(Total) Js 146
(Uncorrected coefficient of explanation) sisizusuas cuws <o po - 0.951
(Corrected coefficient of explanation) saspswas cyws o pd - 0.949

o) S Jlois ! prdans 50 I cixe s
Significant at the 1% probability level s

WEX o 5y Jde 50 0ilo Bl Wlho wlw b (diusly suiio) dild 3 yShas yguw y5 y cul s —Y Joi>

Table 7- Regression coefficients of grain yield (dependent variable) with other traits remaining in the multiple regression
model

(Standardized regression coefficient) suuis Juibiw! Cygaw 5y o o
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Dependent variable Corrected coefficient Number of Diameter of Weight of Number of
of explanation seeds per the stem thousand grains  seeds per plant
capsule
(Grain yield) s 3,Sles 0.949 -0.063 0.08 0.12 0.94
(CUMUIAEVE (a3 0.949 0.946 0.94 0.932
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Table 8- Analysis of the detection function to determine the cut of the dendrogram resulting from the cluster analysis using
the ward method and based on the average of all traits

(Group) 09,5 (Probability level) Jlis! mbww  Wilks lambda  Chi-square

2 5.78 x 10°®
3 0.00114
4 0.142

5 0.373

6 0.423

0.263 50.763
0.341 40.385
0.551 22.027
0.643 16.141
0.671 14.367

I[II1|

o

Distance
g8 & 8 8

Il1r[||||lr||1

(111 L,

Aﬂaﬂﬁ

ETE AT e

PR A Lol R Egr A e g B e BN e s

Olbio S’ (1S5be (bl p2 g Ward (pig, 5l o3kl b gladigs @500 5| Jols 0l 59,095 - JSU
Figure 1- Dendrogram resulting from cluster analysis using the ward method and based on the average of all traits
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Table 9- Breakdown of the detection function to determine the cut of the dendrogram resulting from the cluster analysis
based on performance and related traits

(Group) 09,5 (Probability level) Jlis! mbww  Wilks lambda  Chi-square

2 7.14 x 10! 0.262 59.013
3 9.6 x 107 0.438 35.96
4 0.373 0.906 4.254
5 0.304 0.918 3.631
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Figure 2- Dendrogram resulting from cluster analysis based on performance and related traits
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Table 10- Special vectors of the main components for the studied traits

Slio Jol e P93 alge o 4l Pl Az
Traits First Second Third Fourth
component component component component
(Plant height) «5 ¢lis)| 0.741 0.338 0.006 -0.038
(Single plant seed yield) x4 5 als 5,Sdes 0.887 0.174 -0.178 0.281
(Number of seeds per JouwuS ;> als sluws 0.218 0.546 0.492 0432
capsule)
(1,000 grain weight) «ls,l;a 39 0.49 0.214 0.36 0.432
(Biomass per unit area) glaw ssly 13 0395 ; 0.718 0.445 0.302 -0.34
L . ]
(Grain yield per unit gaw asly ) 4ils 3,Slas 0.637 0.451 0.389 -0.184
area)
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