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Table 1. Chemical and physical properties of
farm soil at depth of 0-30 cm
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Clay-loam  Soil texture
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1.4 Soil density (g cm™)
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Table 2. Mean squre of variance analysis for traits of genotypes sunflower in different drought stress
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** * and ns significant at the 1%, 5% probability levels and non significant respectively.
In each column, row numbers of first, second and third are related to optimum irrigation, moderate and severe drought stress, respectively.
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Table 3. Estimate of variance components, heritability and coefficient of variation for grain yield and yield components of sunflower landraces in optimum,
moderate and severe drought stress conditions
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o (il 19 S5 il sl9 eed yibyly  Heritability SlAde Mean Trait
Environmental variance Genetic variance Phenotype variance Amount

20.79 6.76 21.86 62.85 360969.00 326456.17 34512.83 2748.13 .
24.84 8.98 26.41 67.65 297401.34 263024.9 34376.41 206462 ¢ > Sas
16.23 8.69 18.41 82.12 65916.22 51214.32 14701.90 1393.88 Crainyield
0.43 0.007 0.43 0.52 15.16 15.16 0.005 886.06 5 s s sl
0.46 0.10 0.47 43.44 11.97 11.43 0.54 72150 Seeds number per
0.52 0 0.51 0 8.90 9 0 57451 head
12.71 3.51 13.19 55.01 7.05 6.55 0.500 20.31 o
10.57 4.72 11.58 76.21 4.50 3.75 0.75 18.32 _ b
10.10 4.27 10.97 74.15 2.97 252 0.45 15,71  Head diameter
12.96 431 13.66 63.89 0.14 0.13 0.014 2.78 o
12.30 4.01 12.94 63.04 0.094 0.085 0.009 2.37 _ Sl s
6.29 3.56 7.23 83.64 0.023 0.018 0.005 213  Stemdiameter
8.99 458 10.09 80.61 461.07 365.97 95.10 212.77 _
12.05 4.91 13.02 72.67 606.58 520.13 86.45 189.11 Rl
11.13 432 11.95 70.72 412.03 358 54.03 169.85 Plantheight
17.79 5.83 18.72 63.24 670.08 605.04 65.04 138.22 ‘ N
21.61 5.29 22.25 49.03 874.76 825.15 49.61 132.92 als )l 05
21.34 5.03 22.15 55.28 643.64 597.48 46.16 11450 1000-seeds weight
28.35 10.32 30.18 67.95 23311689.38 20583958 272773137  15998.04 L
23.69 9.20 25.41 70.73 10750652.56 9340192 141046056 12899.21  N3dm>She
15.33 7.98 17.28 81.29 2745630.47 2159404.1 586226.37  9584.70 Biological yield
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In each column, row numbers of first, second and third are related to optimum irrigation, moderate and severe drought stress, respectively.
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Table 3. Estimate of variance components, heritability and coefficient of variation for grain yield and yield components of sunflower landraces in optimum,

moderate and severe drought stress conditions
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12.85 3.85 13.41 59.01 5.30 4.87 0.43 17.17 ‘ N
17.52 2.73 17.73 28.09 8.05 7.86 0.19 16.00 _ Cils el
21.99 5.00 22.56 45.32 10.76 10.23 0.53 1454  Harvest index
9.90 3.05 10.36 60.42 0.0020 0.0019 0.00018 0.44 o
12.74 3.95 13.34 60.61 0.0028 0.0026 0.00025 0.40 o515k S
16.87 3.82 17.30 45.07 0.0041 0.0039 0.0002 0.37 Productivity effort
0.13 0.04 0.14 61.24 48.03 43.72 4.31 4886.03 ‘
0.18 0.05 0.19 53.31 61.20 57.13 4.07 4005.57 gl lg 53 4l sl
0.16 0.03 0.17 46.41 30.21 28.66 1.55 3224.75 Seeds number per area
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10.45 3.85 11.13 68.51 8.98 7.91 1.07 26.91  Chlorophyll index
29.62 7.62 30.58 51.42 1853717.5 1738674.8 115042.70  4451.03 o
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22.70 7.77 24.00 65.21 288939.41 258637.92 30301.49 2239.71 Dry weight of head
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25.46 8.20 26.75 62.42 1960630.98 1776269 184361.68  5233.42 bbb eSas 0y
17.58 7.87 19.26 76.27 489887.24 407957.3 81929.94 3632.61 Dry weight of head and grain
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In each column, row numbers of first, second and third are related to optimum irrigation, moderate and severe drought stress, respectively.

Qi

FPrim 517 (e o SRy A 4T 0 470 Ay



(5].’.‘."'1‘:’:‘)}‘5&";\'".)‘3 "‘j"‘ AJjTj! Zab‘juiijjbjs‘};‘jlé A4

Amiri Oghan et al., ) cof o 138 53 45 3 Shae
5SS E55 e o S sl (2002
S i)l 5 s 3 Ses Al Slio Gl p o5 55
A el 0l ()l T oo Loyl 5 a8 o
el Sl ol e 208 ST 5 5 i
75 5 P bl e b 2 wen (ls g5
il & 55 (S5 855 SRl L Sl g8 el
s Fr—rn 3 b Sy 4 OLsl 55U
> gt Q&a\wbuhguw‘,_im_fyl_e C‘,.J .:.:dea
o\ﬂfu,jb@,;ju@ﬁb; yodsT 43 Sliw
ol 55 Dl (Sins g e 53 (S5 45
Sliw ¢ - (Subhashchandra et al., 2009)
:J_il&céuj_ké‘d_?bj_kéculazj_ﬂﬁoub
03558 &as 05 ¢ Jbs IS Lasls (K5 5 s
O Jal 8 s (g b il e 4ils b b o Sis
2ol LT Ll 1 Y0 s Ses
Sl ol o o il g 48 das e 0L
Lol h 5 Lo (Kb mslols 51 e 3L Sl 4
oS ¢ Ll o it ) 3 sl oyl
Gl Cales Ll 8 an a 55 6 VL g b S35
1) e LI L ol 85 0155 e MU il
13 1,5 eslital 3 50 (3154 (sladal ;3 5 Solss!
53 5 Sl B o pe s 5L plis|
o gLyl s b Sl etaails s Shes als
Slllan 5335l o S 5 05180 bl 35 oS
5 S5 T s balaly 5o gl b 5 Koo
Sl oda T Cwnds 6 g gl sl Y s pdy il
(Poladsaz and Saeidi, 2010 Hariri et al., 2004)
Qu@jubj&ﬁé&)t@rs Cadyilyg

oLl Ll s cmalodd 5158 Aoy de s
LaS 55 doo s VE 8l b (g dy il s oo shs
ORI L (Hs aml 2l 0T e oS 25 Jles
Wl b ol 531 0Tl de SCist s Sl

T FON RN L P TR PP SR P!

rreS 5 ity s (St S Ll
AY/FF) a3l los Dlaws j3 i a6 pdu il i
i adalin (Uopys +/0) Gb s als slaw 5 (Ao s
2 Al LT Ll 53 6 pdy ity Hldie o i
le b (oS5 g 5 Shes able oKt 05 Sliwe
5 Ll b 3 b edalie olS sl 5 s L1 05
(5 &S B35 5 pdy s e oD (Sis
aan 5l b a5 oS 5 Ui oS5 s o Shes
S s Sis A5 bl b ps 0 ghe Slie
Sis 05 (Ao )y A/FF) s (g, 0u il
5 (o s AYNY) aSls 5, Shee (Ao y3s AYVS) &S,
Sl o 31z (A3 AV/YR) 655 00 5 Shes
(5555 5 (amn ( S5 WLl Sl eslinel L sy
A3 S e Caliie e i 3 D
ol Ll 5 53 w2 3590 Slao Ol s (¥ Js)
588 el oSast 055 W55 5 5 Sas oo sllas
835 St @Dl 25 Ll 5 50 b oSt 0
S Lt 25 Ll 530S g e G oS
@_;:%J_,zél,ugfﬁﬂsu&_:&g;,au.p
Soliw mldas o 0l aS Ws g oYU
Slalllan s s sy 1 oV T S5 il
O s o op YL s 0l QLS Olides sl
e sl 5 4l 5 Sas & Ly (o5 55 5 8 53
6,55 aslls 5 (Kanouni, 2012) s, 6.5 s
e 5 S slaw ( adlE )53 Usb 45T A et
Sl Slas o5 g 9 Ve j5 alls Slday (i g o
_;_YL,@;: ol Sols dls Ao U5 54y DN
Olaa=s (Lotfi Aghmioni et al., 2015) wes
éz;u,,;lﬂt,v_www,mﬁg.umow
Col ol oSy Jab 5 amy sliws Sliv 4
(Hamze et al., 2010)
o 53 85 5 4l 5, Slae Sl 5 Ol s
selin sla i3S sl ol o T Calises Ll 3

Sl 55, Shee gl (K55 EnRtaathe SBY



vy Y Ol oF oled FY o (65,588 ale dons) LS Sl 5

Chalish and ) sis cilas oliis Lo s
Subhashchandra et al., Houshmand, 2011
(2009

23 o sas 4y (ol Gl g, 55 &S T )
Sl s 53 31,3 5 Kile ¢ 22 8y e slaasl
eleie o b (Sl G (2D 2 S5 e
Sl o5 san Ay Zils Ol 1 OIS
33 Cadtd 30 Ol e 31 (63,31 5 L5 o Dlhs oo g
M8 e 3 (sm sla s 4 Dlio Ui

Lol s ails s Slae sl 20 8 S ol 025 e
23 it 58 5 5 Olioes (o5 o 5 o llae
ol inlgi by Oliis S0 (o b 3l S 15 Lol a
3 e S48 555 0Ly i 05 0 (3 S
Gl Cadien Loyl b a1 53 g5 6 il
@YU @S 0T ol oy 2258 a5
8 olE pLisyl 58l G b 51 s dal
osliul U 5 asls 5, e glial pla g b s el
Ol 5, Ses Ol g5 oo o 58 Gloy55 Lo i 55
Mederski and <Hurd, 1969) 4 _isu s, 1,
sls olss Swslols sl 5,07 .(Jeffers, 1973
canlan 5y 50 Slis e 53 pdbae Ll 5y aS
0355 Jmbds JS pasls (b ad (b 5o 4l sl
23 5 Asls Larse I (it (5 00 ST b oS
Lins g 1y 355 (S5 Jewily Ll 5 2eST 4t
ol ge LaOT ol (S5 by ol obie s
bl B (St 55 Lyl 5 o Al e s
9 dls e li by il sluw Ol oo
030353 OLs (K5 bl Sl it s JS et la
Gk 3 s sl Sliws was Sis 25 Lyl
Al ys asls sl 5 (5Tl A (ils 5 e ls
a5 (P o) ddls 6 i Jaoee il )ls el
SRSy dlos 4 Ol 5 (0 3 7 b ol SNl 4
2 el Dldlles S ol Sl aadl s g plBl oa gas

b ol 3 s Al ol 3 e T 0l KlsT

St U edasdlss onl 5 ol il ralS S
Wl (S5 sl s S e Ll
3V Olie jlw il 5s ails 158 055 6 il
(Shabana, 1974) c_uleas 3,1;8 dwys99
tb_}\d\ﬁu'\:hu 09 G pdglalys 059 by
s slaydn cosls oS el 0T S AT
Sl b plagb dt g o ots aiian L5 oo
;3 .(Gimenez and Ferers, 1986) s 5 c—z s
SR 3 e (S i o las (LT L)
s an s 3, Shes (¢ pdu Sl by i
2l s 5335 o )3 AYNY 5 PV/P0 FY/AD
b s &l slaw 5 4l 5 Shes (g p b3l (Oliios
8 /Y S e e g pd Sy )
3 NS Jal g8 dms e OLES ST s gy 55
NP NP I SOV TN S N [ S S SN
<= o= 51 .Jhafari and Mirzapour, 2009)
055 G pdg iy aS nl iz b 5wl 5 Slas
L aslie 53 (o)lT Caliden Loyl a2 5o @l Ve
038 Gk S ol Sl o3 g i Gub 5 wils slaws
S 2 TS s s Shes il 3l ghate 4 &l Ve v
Gty o ey o Oliions L S8l sl o
AP) sy 5, Shas 5 b 8 i (6l ) o 5es
Ab)dfﬁclz_ujul;zj_gk;s\ﬂw}(w)z
« (Khan et al., 2013) G5 57 2,135 (4o
e ki Lyl 0 4 nes 5 sl 2Ty s
PO PRCHT VL VYRS g SR G BY
3 A e UL (6 S Ol oes Ll a0
S O3s el gL el 53 als sl Wil Sl
Ll s G il e ld 5 6,5 Tib A il
Gl ls dle s bl i L lie 55 (S 25
G5S 48 Ol L sl b oS Sl aly Al
GRS s Ul e e e Lyl 5 L S
Monirifar et al.,) s ls calas o5 5 pdu il

L G ) 53 0l -’))TJ-g S lilys (2004



Sﬁ;‘idb}}wﬂﬂi)‘} ;‘f‘ AJJTJ.! Iab‘ju:ijjbjﬂ};‘_;ls YA

Jeds IS jasla 5 Cils el (b s 4ils sluws
O a8 53 s 0L S5 s 1 e
el (b s b sl Slis was Sis
CL.ﬂ ALy 5o sl sl 5 6Tl AW cils
ol ol 4 a5 L dils (¢ i Joowe (bl
ols KT s ol Slallan 48T ST 51 adl 505

AL ke 018 Ml (sl il o o

Al e 015 Nl (Sl r 1S a2 ]
AR

W):gj_lh.».kilr&):d:\:;)ww@tj
cd_..bj_ﬁcé_?b B a0 su caadlon S)y4 Sl
S e Sy 5l Gb oSt 055 5 Js IS e ls
Sy il g S A js g A Sl Lo s
il e ol 5 dias §g ol e S35
52 S il e e ol 30 LaOT (sl (S5

Slio s bl oodle (Sis 15 Ll 2

References

Amiri Oghan, H., Moghaddam, M., Ahmadim M. and Davari, S. J. (2002). The
heritability of grain yield and yield components of canola in normal and drought
stress. Seed and Plant Improvement Journal, 18(2), 179-199. [In Farsi]

Badaeva, E. D., Friebe, B. and Gill, B. S. (1996). Genome differentiation in Aegilops 2.
Physical mapping of 5S and 18S-26S ribosomal RNA gene families in diploid species.
Genome, 39(6), 1150-1158.

Bourdon, R. M. (1997). Understanding animal breeding. Upper Saddle River, NJ:
Prentice-Hall.

Burton, G. W. and DeVane, E. W. (1953). Estimating heritability in tall Fescue (Festuca
arundinacea) from replicated clonal material. Agronomy Journal, 45, 478-81.

Chalish, L. and Houshmand, S. (2011). Estimate of heritability and relationship of some
durum wheat characters using recombinant inbred lines. Electronic Journal of Crop
Production, 4(2), 223-238. [In Farsi]

Erdem, T., Erdem, Y., Orta, A. H. and Okursoy, H. (2006). Use of a crop water stress
index for scheduling the irrigation of sunflower (Helianthus annuus L.). Turkish
Journal of Agriculture and Forestry, 30(1), 11-20.

Fajerya, N. K. (1995). Increasing crop yield. In S. A. Hashemi Dezfouli, A. Kocheki, M.
Benayan Aval. (Ed.). Mashhad: Jahad Daneshghahi Publication of Mashhad.

Food Agriculture Organization (FAO). (2013). Agricultural statistics. Ministry of
Agriculture. FAOSTAT. Retrieved from http/www. FAO.org./

Garavandi, M., Farshadfar, E. and Kahrizi, D. (2011). Evaluation of drought tolerance in
bread wheat genotypes. Russian Journal of Plant Physiology, 58(1), 69-75.

Gimenez, C. and Ferers, E. (1986). Genetic variability in sunflower cultivars under
drought. Il. Growth and water relations. Australian Journal of Agriculture Research,
37(6), 573-582.



¥ Y Ol oF oled FY o (65,588 ale dons) LS Sl 5

Hamze, H., Saba, J., Nassiri, J. and Alavi Hosseini, M. (2010). Estimation of components
variation, genotypic and phenotypic correlation coefficients of grain yield and its
component in bread wheat (Tritium aestivum L.) under rainfed conditions.
Environmental Stresses in Agricultural Sciences, 2(1), 29-38. [In Farsi]

Hariri, D. M., Hassanein, M. S. and Amna, H. H. (2004). Evaluation of some flax
genotypes straw yield, yield components and technological characters. Journal Natural
Fibers, 1(2), 1-12.

Holland, J. B., Nyquist, W. E. and Cervantes-Martinez, C. T. (2003). Estimating and
interpreting heritability for plant breeding: An update. Plant Breeding Reviews, 22, 9-
111.

Hurd, E. A. (1969). A method of breeding for yield of wheat in semi arid climates.
Euphytica, 18(2), 217-226.

Jabbari, H., Akbari, GH. A., Daneshian, J., Alahdadi, I. and Shahbazian, N. (2007).
Effect of water deficit stress on agronomic characteristics of sunflower hybrids.
Journal of Agriculture, 9(1), 13-22. [In Farsi]

Jafari, M. and Mirzapour, M. (2009). Agronomic traits and heritability in confectionary
sunflower landraces. Research in Agricultural Sciences, 1(3), 95-106. [In Farsi]

Kanouni, H. (2012). Evaluation of seed yield and some traits in chickpea cultivars in
winter planting in rainfed farmers' fields in Kurdistan. Research Achievements for
Field and Horticulture Crops Journal, 2(4), 265-276. [In Farsi]

Khan, H., Rehman, H. U., Bakht, J., Khan, S. A., Hussain, ., Khan, A. and Ali, S. (2013).
Genotype x environment interaction and heritability estimates for some agronomic characters
in sunflower. The Journal of Animal & Plant Sciences, 23(4), 1177-1184.

Lotfi Aghmionil, M., Aghaei, M. J., Vaezi, Sh. and Majidi Heravan, E. (2015).
Evaluation of genetic diversity, heritability and genetic progress in Kabuli type
chickpea genotypes. Iranian Journal of Pulses Research, 6(1), 100-107. [In Farsi]

Mederski, H. J. and Jeffers, D. L. (1973). Yield response of soybean varieties grown at
two soil moisturestress levels. Agronomy Journal, 65(3), 410-412.

Meyer, K. (1983). Maximum likelihood procedures for estimating genetic parameters for
later lactations of dairy cattle. Journal of Dairy Science, 66(9), 1988-1997.

Monirifar, H., Valizadeh, M., Moghaddam, M. and Rahimzadeh Khoie, F. (2004).
Inheritance of yield and morphological traits in Iranian alfalfa germplasm. Pajouhesh
and Sazandegi, 17(62), 96-102. [In Farsi]

Nakhjavan, S., Bihamta, M., Darvish, F., Sorkhi, B. and Zahravi, M. (2012). Heritability
of agronomic traits in the progenies of a cross between two drought tolerant and
susceptible barley genotypes in terminal drought stress conditions. Iranian Journal of
Crop Sciences, 14(2), 136-154. [In Farsi]



Sﬁ;‘idb}}wﬂﬂi)‘} ;‘f‘ AJJTJ.! Iab‘ju:ijjbjﬂ};‘_;ls ¥

Onemli, F. and Gucer, T. (2010). Response to drought of some wild species of helianthus
at seedling growth stage. Helia, 33(53), 45-54.

Poladsaz, N. and Saeidi, Gh. (2010). Genetic diversity in landraces lines derived from
flax. Iranian Journal of Field Crops Research, 8(2), 187-193. [In Farsi]

Safavi, S. M., Farshadfar, M., Kahrizi, D. and Safavi, S. A. (2011). Genetic variability in
poplar clones. American Journal of Science Research, 13, 113-117.

Shabana, R. (1974). Genetic variability of sunflower varieties and inbred lines. In: Proc.
of the 6" International Sunflower Conference, July 22-24, Bucharest, Romania,
Genetics. pp. 263-269.

Smith, R. J., Woths, P. J. and Mulder, S. J. (1986). Analysis and design of gated
irrigation pipeline. Agricultural Water Management, 12(1-2), 99-115.

Subhashchandra, B., Lohithaswa, H. C., Desai, A. S. and Hanchinal, R. R. (2009).
Assessment of genetic variability and relationship between genetic diversity and
transgressive segregation in tetraploid wheat. Karnataka Journal of Agricultural
Sciences, 22(1), 36-38.



3 Journal of Plant Productions (Scientific Journal of Agriculture), 41(2), Summer, 2018

Estimates of Variance Components and Heritability of Grain Yield and Yield
Components in Confectionary Sunflower Landraces in Different Levels of
Irrigation

E. Gholinezhad'* and R. Darvishzadeh?

1- *Corresponding Author: Associate Professor, Department of Agronomy, Payame Noor University,
Tehran, Iran (gholinezhad1358@yahoo.com)
2- Professor, Department of Plant Breeding and Biotechnology, Urmia University, Urmia, Iran

Received: 9 September, 2016 Accepted: 5 July, 2017

Abstract
Background and Objectives
Drought stress is a limiting factor for sunflower. Various reports have mentioned the effect of
water stress and limited irrigation on sunflower for many respects, including phonological traits,
morphology, agronomic and physiological. Sunflower is a crop that can withstand a variety of
environmental conditions, particularly drought and due to the developed root system. It has high
efficiency in absorbing water from the soil. Sunflower is one of the most important oil crops and
due to its high content of unsaturated fatty acids and a lack of cholesterol, the oil benefits from a
desirable quality. The aim of this study is to investigate the genetic diversity and the heritability
of agro-morphological traits in confectionary sunflower under different levels of drought stress.
Materials and Methods
56 local populations were studied in three separate experiments in rectangular lattice design
(7x8) with two replications at Agricultural Research Center of West-Azerbaijan province, Urmia,
Iran in 2012. Water treatments were well-watered, moderate and severe water stress conditions so
that irrigation was applied with 50%, 70% and 90% depletion of available water, respectively.
Various agronomic and morphological traits were calculated based on measuring traits in
sunflower. Productivity effort as a physiological trait was measured by dividing the total dry
weight of reproductive organs (head) to the total dry weight of plant.
Results
The results showed that in all three different water treatment conditions, heritability of head
diameter, stem diameter, plant height, grain and biological yield was more than other traits. In
well-watered conditions, moderate heritability varied between 0.52% for number of seeds per
head to 80.61% for plant height. In moderate drought stress condition, the maximum and
minimum heritability belonged to head diameter (76.21%) and chlorophyll index (26.45%),
respectively. In severe drought stress condition, the most and the least heritability was observed
for stem diameter (83.64%) and number of seeds per head (0 %), respectively. Among yield
components, the heritability of 1000-grain weight at three water treatment conditions was higher
compared to number of seeds per head, so for increasing grain yield, selection via 1000-grain will
be more efficient.
Discussion
For the traits of grain yield, head diameter, stem diameter, biomass yield, chlorophyll index, dry
weight of leaf, head and head with grain, the heritability in severe drought stress was higher than
optimum conditions and this showed that the phenotypic variance is a large proportion of the
genetic variance of more favorable traits. Due to the fixed component in the numerator and the
denominator of genetic variance, environmental variance decreased in drought stress conditions
in comparison with optimum irrigation conditions.

Keywords: Genetic diversity, Genetic variance, Limited irrigation, 1000-seed weight,
Oily seed
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