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Abstract

Introduction: Dragon's head, due to low water requirement or in other words, low water expectation, a short
growth period of about 80-95 days can be useful for the climatic conditions of the Iran, especially Azerbaijan.
According to the planting of several ecotypes with diverse growth and yield characteristics and the
measurement of various quantitative and qualitative traits, as well as the use of statistical methods in data
analysis, it is possible to identify and introduce the compatible and suitable ecotypes for the region and, if
necessary, in the breeding programs. Therefore, the purpose of this research is to investigate the percentage and
yield of the oil of 49 ecotypes of Dragon's head.

Materials and methods: In order to evaluate the characteristics related to the percentage and yield of the oil of
49 ecotypes of the Dragon's head collected from different regions of the Iran, a research in the form of a
randomized complete block design with 3 replications was carried out during the years 2015 and 2016 in the
research farm of the Faculty of Agriculture of the University of Tabriz. The most important traits measured
included the length of the fertile branch, seed yield per unit area and the number of seeds in the main and
branch branches, as well as some qualitative traits such as oil percentage and oil yield. Data normality test was
done using SPSS software and statistical analysis of data based on randomized complete block design and
composite analysis using MSTAT-C and SPSS software. The comparison of the average data of the evaluated
traits was done using Tukey's test at the probability level of 1%. Also, to group the ecotypes, cluster analysis
was done by Ward's method, and the cut point of the resulting dendrogram was determined using the detection
function analysis, and Excel software was used to draw the figures.

Research findings: The obtained results showed that the ecotypes significant differences in most of the studied
traits. In the regression analysis of oil yield, the highest regression coefficient (1.098) was observed in seed
yield per unit area. Based on the average comparison results, ecotypes No. 37 (Alwar village of Bostanabad)
with an average of 116.3 gr/m? No. 23 (Tabriz 4) with an average of 107.7 gr/m? and No. 24 (local mass of
Kalvanagh 14) with an average of 101.7 gr/m® had the highest grain yield per unit area. According to the results
of the variance analysis table of ecotype effect on seed oil percentage, the yield of oil per surface unit was
significant. So that ecotype No. 8 (indigenous population of Kalvanaq 7 city) with an average of 44.3 % had
the highest percentage of oil in the seed among the 49 tested ecotypes, and ecotype No. 27 (native population
of Param 1 Harris village) was in the next rank. While ecotype No. 37 (native population of Alwar village,
Bostanabad) had the highest oil yield per unit area with an average of 44.4 gr.

Conclusion: Based on the results of this research, ecotypes No. 37 (Alwar village of Bostanabad), 23 (Tabriz
4) and 24 (Kolvanagh 14) were recognized as the most suitable and compatible ecotypes for Tabriz city in
terms of grain and oil yield traits.

Keywords: Ecology, Ecotype, Seed oil, Seed yield.
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Table 1- Characteristics of the soil where the experiment was carried out

Absorbable  Absorbable Total Lime Organic sand Cla EC

potassium phosphorus  nitragen (%) matter (%) (%3/ Silt (%) (ds/m) pH Soil texture
(ppm) (ppm) (%) (%)
295 58 0.1 11.2 1.1 63 18 22 112 7.7 (Loam-Sandy)
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Table 2- Characteristics of the 49 ecotypes studied in the field experiment

NO. State Ecotypes Longitude (E) Latitude (N)

1 East Azarbaijan Local (Kolvanagh 1) 46.99 3840
2 East Azarbaijan Local (Kolvanagh 2) 46.99 38.10
3 East Azarbaijan Local (Kolvanagh 3) 46:99 38.10
4 East Azarbaijan Local (Kolvanagh 4) 46.99 38.10
5 East Azarbaijan Ahar 47 38

6 East Azarbaijan Local (Kolvanaghi) 46.99 38.10
7 East Azarbaijan Local (Kolvanagh 6) 46.99 38.10
8 East Azarbaijan Local (Kolyvanagh) 46.99 38.10
9 Ardabil Local(Sarab 1) 47.54 37.92




Continued table 2-

No. State Ecotypes Longitude (E) Latitude (N)
10 East Azarbaijan Local (Kolvanagh 8) 46.99 38.10
11 East Azarbaijan Local (Kolvanagh 9) 46.99 38.10
12 East Azarbaijan Tabriz 2 46.33 38.08
13 East Azarbaijan Tabriz 5 46.33 38.08
14 East Azarbaijan Tabriz 3 46.33 38.08
15 East Azarbaijan Tabriz 1 46.33 38.08
16 East Azarbaijan Tabriz 7 46.33 38.08
17 East Azarbaijan Tabriz 6 46.33 38.08
18 East Azarbaijan Tabriz 8 46.33 38.08
19 East Azarbaijan Local (Kolvanagh 10 46.99 38.10
20 East Azarbaijan Local (Kolvanagh 11) 46.99 38.10
21 East Azarbaijan Local (Kolvanagh 12) 46.99 38.10
22 East Azarbaijan Local (Kolvanagh 13) 46.99 38.10
23 East Azarbaijan Tabriz 4 46.33 38.08
24 East Azarbaijan Local (Kolvanagh 14) 46.99 38.10
25 East Azarbaijan Local (Tazekand 1) 47 38
26 East Azarbaijan Local (Kolvanagh 15) 46.99 38.10
27 East Azarbaijan Param 1 46 38
28 East Azarbaijan Zarnak 50 36.16
29 East Azarbaijan Varzghan 1 47 38.44
30 East Azarbaijan Ahar 1 47 38
31 East Azarbaijan Tazekand 2 47 38
32 East Azarbaijan Malekan 46.10 37.14
33 Mashhad Mashhad 59 36
34 East Azarbaijan Warzghan 2 47 38.34
35 East Azarbaijan Param 2 46 38
36 East Azarbaijan Pigam Kalibar village 47 30
37 East Azarbaijan Alwar Bostan-Abad village 46.83 37.84
38 East Azarbaijan Dehlan Hashtroud village 47 37
39 East Azarbaijan Komarsefli Jolfa village 46 38
40 East Azarbaijan Gundak village 47.52 35.87
41 Urmia Urmia 44.64 37.72
42 East Azarbaijan Arlan Marand village 45 38




Continued table 2-

No. State Ecotypes Longitude (E) Latitude (N)
43 Ardabil Majra Khalkhal village 48 37

44 East Azarbaijan Lilab Varzghan village 46 38

45 East Azarbaijan Kharwana 46.17 38.68

46 Kurdistan Kurdistan 2 46.99 35.31

47 Urmia Tekab 47.11 36.40

48 Zanjan Zanjan 48.48 36.66

49 East Azarbaijan Nazirlu and Dervish Bakhal village 45 38

VA Ol 4 (Gaud do)s F9) o 5 Olad  gw
A s (’ijl-{ O+ Uslee) LS s p?}lf
:)bdﬁsﬁpw\f‘,{l;.:ﬁgtﬁh);uﬁju
4 laydy (65, SIS Sl ey 0 e e 03 SA B0
Aokl gy p 5 oS Ay
Cenld Sldos

Ok jow 5 (S381 55 Joted 5 5B 4 L3751y
Sl 38 el JB2 O pee BT s
plosl (55 Soge w5 LSS Sas Ve ol aig e
(S s D)o a5 5 p Slacale S T o
J= 0 osas 4 oo ) &35 o gl i 2 5
238 o el o Do) ik oS U
S5 03Il 9 TS phignd (IS Oldes
G55l 390 Olao

55 4 b S &S (S50 S o o 3
G G Veoslatipelngedal)s 5,5 b b, slosed
OBl ol 53 &S U Sl O ST e 51 Sslal O s
4 b ge (bl dm s S sk S adl
25 9 Kb esls Jlasl ey ()h\.«f SidsS! ali,i.ib)'T
s Job Cdo (OdaeSisln I e bdse baT
SNl o b g ool Bl 43 &ils sld a5l 25
Al kel

oo Skl ildes
sl ol Jals &8 s, 50 e igileosle] Jo e
dolos & 4 5l (5 Sl 05 40 5 4F L s
5 olp o Blliel Ll 5 o7 Ll od
¢392 Ao B g slST 05 S ki 4 5K
5085 RS (25 8 ol 47 590 Jlo (3555
S E A el 51 5 LT B 4 1S5
b gl s g pns a3 8 Oy e aes
sul &S VPV sluw dd o S LS all
o Lo 5 J=s S @k.d Slles adl bul
53 Jsl dl 5s ek cals Ol (38 o0
il b 53 o33 Jlw 53 590 Jlusle iy s )l ol
4 Sl Sllee 288 plnil 45 Ul sle i)
s g plrsl s s 53 5 (A35 5 SLlws Dy se
5385 il e (VDV/B) mjo 20 VO Cmlis 4 & S
O ol b2 VO Jgb 4 cilS (s, 0 O S
a3y G55 0% osdk o Aol 5 e Sl Y s,
33 39k 55 CB Ges b w3 F biys e sle &
oS s as S ks oS a5l e Sle an b
Moy &g o 5 435 ploil &S a5 sl 1 43
A bl g4 DS a LS S s
osl Jols S 3L bl p eslinal 5550 glas S Ol e
s 3 0 B SLST FY/FA Olie & (03555 Ao)s ¥9)
s O s el O (’;315 Yoo dole)



OE9) Tl !
D5 3 Gaas sSAL ls Gs, gl Al e
Glayd 31 gslie G opl gl s S eslizal S e
oks Sl ol H b 0 (05 2) G S| pa b e
23303, Mo p B0 (0,5 055 4 250l g 3
O .V\iaf L T;.\},u wsls Hl 3 Slo delS J=1s
SRy rjf Or 535550 sy S g g, 5l ealizul b
s )l 018 ) e 00 3l eslizal | sks T
pske 055 pls b iy wdis oKaliT 53 (6,8 ks,
238 el oils ((g3,5laS 0uSiils ol
Q&b@U)%Jjbﬁﬁ)}bgﬂbchbJ
i b paily (Blo BB 51 g I e sl b
035 Ot e 5 05T L Os &S 1 55 Il
G agel pa by (o) Ao dadigel adsl 5 4L
2 bl S OT 5 Shes 5 als o5y doys el Cons

el S 3 9 wl:u

T a9 5 4l & Shos
S i oty 53 3 Shas st e &
33 ediyls L1 LT s s baals & 5 ¢ 6,SUL
N osds G50 5l e sl ool o s iy ST (sl 0
4 peS Csb o (gm0 Ll 23 8 o lad guuS” J5115
boLisho ol badls 5 ods 5L o w4 5 b
GosTpar 3l dm 5 ol b Sl pl 5l ealinal
3T s 555 ST (oie olas 3T 55 W sl
ds osls Ol 4ida¥d JIY+ Coe BB S (6l Lawi
Glas e 330 pimmn bge ST 3T G
g S arws wdd), ba p ol 5 de (s 5L ] S
Jov & Jo s Gonlican 4 ol & G0 o
Sl 4 Bals o 5515 4 4, i b sl 55
oS LB, O b s 4 g el )l JpeST J
W sl FA QM@QM&’L&‘)A)&J}TC:{-)"
ijT@:@cfﬂﬁ):db:Jﬂa)af

3 8 s 00 S 6

ST SIS Slo Lo 5 65t liT Sl m (Blo dEE7 5 4505 055

UFI) e )s =

X Voo

d,';}):nga.c:&b})M):ch»l));&b;ﬂg&



A ok 5SS 53 Olge 4 g Bl N0 S0
sled i ST.00 K8 s Sl Ll glhasls
3 Fasle #IY0 5Sle L () 03,5 o 035) YA
Gole LA 31587 oo 035) Vv oyled glac ST
FIM 5Kke b (Ol Jows 035) 4 o)lad 5 #/VO
00k (Sl) (o3 s o 5eSa S Glyls el
508 Sls b Sl el Iib Sl 4 el Loy
S STl Bl 55 Gl als 53 0 Sibe b
e 038) YO oslad 5 (0 Gl s 03 5) 7 oyl
s i o 8 ol o fl R L (G a Y bk
oelal 35 4 i |y (Gl 4l ok 0 e il
IS 55 Ldo 3l 035 YU Sl f 55 50 ol oS sl
s als s Shes Ll 3 LOT (28 5 059 4ls » Cdos
OT &8 % 505 o gl I G L I s

das e OWS gy 4 1y oS s a2l
(Abdoli, 2017; Shafagh-Kolvanagh et ‘al., 2022;
.Gholizadeh-Khajeh,2017)

SleT Olusloro 9 b 95

3SPSS il 5 3l ealizul L bosls 03 gpdle 5 03057
JE S b el besls LT
IS b S Sope w5 ol
awlie A5 bl SPSS 5 MSTAT-C (slaljile ;
05037 3l oslizal b b5l 3550 Slio slaesls Sl
Grmed 35 el Ao ys 6 bl o 3 Sy
Ward g, 4 slad s 4 o biosyST SUues 5 sl
455 1 eslizel gl o1 8 5,5 [ e 5 plov!
SNBSS ot (S e Jainds
435 oslizul Excel 3l
o g @
290k F Pl Job

e Sl (7 dgdr) bl 4 el
w05 eS| St Cou gyl aae Lsb @
el WA 5K b il asls b o S5
S g0 BT s 035) £ ojled ST a4 Glase
L (G Y el s 035) Y0 o)l (o5 ST L o s

Table'3- Variance analysis oftraits in 49 ecotypes of Dragon's head

Mean square

Degree  Fertile Number Number .
of seeds Grain . .
e of branch of seeds . Oil Oil
Sources of variation on the - yield per
Freedom length . in each . percentages performance
main unit area
(df) (cm) branch
stem
Year 24™ 106.7™ 74.3" 510.9™ 51.8™ 22,7
Error,1 4 51.9 2524.02 315.6 2189.5 86.1 301.6
Ecotype 48 35.1** 2415.8** 275.4** 1185.03** 13.71** 164.3**
Ecotype x Year 48 0.02" 0.2™ 0.02"™ 0.5™ 0.2" 0.6™
Error 2 192 8.2 813.5 92.7 375.7 0.7 56.2
Coefficient of variation (%) - 9.5 9.7 12.7 113 1.9 11.2

™ and

*: non-significant, significant at p<0.07 and p<0.05, respectively
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Figure 2- The average number of seeds in the main branch in 49 ecotypes of Dragon's head
Treatments with at least one letter in common do not have a significant difference at the one percent probability level.
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Figure 4- The average seed yield per unit area in 49 ecotypes of Dragon's head
Treatments with at least one letter in common do not have a significant difference at the one percent probability level
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Figure 5- The average percentage of oil in 49 ecotypes of Dragon's head
Treatments with at least one letter in common do not have a significant difference at the one percent probability level
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Figure 6- Average oil yield in 49 ecotypes of Dragon's head
Treatments with at least.one letter ih,common do not have a significant difference at the one percent probability level.
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Table 4- Analysis of the detection function to determine the cut point of the dendrogram resulting from the cluster
analysis for oil yield and its related traits in 49 ecotypes of Dragon's head

Group Probability level Chi-square Wilks’ lambda
2 6.9x10% 35.128 0.432
3 5.87 x10® 14.529 0.728
4 0.987 1.02 0.972
5 0.548 1.22 0.944

Table 5- The average of the groups and their percentage deviation from the average of all traits in2 clusters
resulting from cluster analysis based on oil yield per unit area'and related traits

Length of

- Oil Oil yield per unit
Group ;f;gli percentage area
The first group includes ecotypes 2, 3, 4, Average 9.23 20.23 15.33
5,10, 11, 12, 13, 17, 18, 19, 21, 25, 26, Percentage deviation from the total
28, 29, 30, 32, 33, 34, 37, 40, 42, 44 average "12.76 -5.64 1353
. Average 11.88 22.6 20.04
The second group includes ecotypes 1, 6, —
7,8,9, 14, 15,16, 20, 22, 23, 24, 27,31, "ercentage de;’\'lztr';g”efmm thedota! 12.28 5.41 13.56
35,36, 38, 39, 41, 43, 45, 46, 47, 48, 49 Total average 10.58 21.44 17.73
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Figure 7- Dendrogram resulting from the cluster analysis of 49 ecotypes of Dragon's head based on oil performance
and related traits using Ward's method
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Table 6- Variance analysis related to multiple regression by step-by-step method for oil yield in Dragon's head

ecotypes
Sources of variation Degrees of freedom Mean sguare
Regression 3 406.354**
Deviation from regression 46 2.125
Total 48 -
R?Adj - 0.922

Table 7- Regression analysis of seed oil yield per unit area (dependent variable) with other traits (independent
variables) in Dragon's head ecotypes

Standardized regression coefficient (p)

Dependent variable :
R%Adi Lenglt)t:a?]t:l;]ertne Oil percentage Oil yield per unit area
Yield of seed oil 0.922 0.086 -0.688 1.098
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Table 8- Causality analysis of oil yield per unit area with traits related to the studied ecotypes

Indirect effect through

Correlation
Attributes entered into the : Length of : - ; coefficient
model Direct effect fertile branch Oil percentage Oil yield per unit area
Oil yield per unit area 1.098 0.020 -0.357 e 0.761
Oil percentage -0.688 0.013 e 0.570 -0.103

Length of fertile branch 0.086 @ - -0.110 0.266 0.242
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Figure 7- Causality analysis diagram of oil yield per unit area and its related traits in Dragon's head ecotypes
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