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Introduction

Iraq with its huge of more than 32 million populations, and GDP growth of approximately 2.7%, generates a major demand for edible oil. Despite being one of the consumers of oilseeds in the world, Iraq's domestic production of edible oil is insufficient to meet these overall needs. As much as of 90% of the edible oil demand is met through imports. Given the large demand in Iraq, there is a huge dependence on raw material imports Annual Statistical Book [1].

Sunflower (Helianthus annuus L.) is the first important oilseed crop in Iraq [2] and one of the most important globally [3]. Develop[ping tomorrow's sunflower cultivation in Iraq will depend upon the interaction among its genetic variabilities and how breeders exploit it, farmers and field management, seed and oil industry, consumers preference and the environmental factors. Whereas, the crop is dominated approximately 21 million hectare all over the world Skoric et al. [4] which presents 78% of the world vegetable oil [5], the cultivated area in Iraq, either in spring or full season as an oil crop not increased than several thousands of hectares [6]. The annual production of sunflower is inadequate for Iraq food industries due to the big gap between the real demands and drastically decreases in seed and area production Annual Statistical Book [1]. The constraints of extending sunflower cultivation may due to

a.	The depending on synthetic and open pollinated varieties produced locally in its cultivation.

b.	No or less support for farmers and small stack holders.

c.	The oldest field management practices, and

d.	The unavailable of suited hybrids characterized with high yield potential due to the unstable yield and the stagnating and vulnerability of its industry.

During the early of 1990s, Iraq started to cultivate sunflower commercial hybrids which introduced from Australia, Turkey, then from USA, Spain and France, but sever from the unstable importing according the diverse conditions concerned trading and seed costs. On the other hand, all scientific researchers were determined by the evaluating the introduced hybrids to assess their performance for seed and oil yield to be released for wide cultivation. Sunflower breeders attempt to extract some of these hybrids to breed inbred lined which may recombined for open or synthetic variety developing and suitable for irrigated area in Iraq [6].

Commercial sunflower hybrids usually relies on cytoplasmic male sterility as a female parent (CMS-HA) and fertility restoring as male parent (CMS- RHA) in its genetic base [7-9]. Cytoplasmic male sterility is return to the S-type cytoplasm and free of fertility restorer gene (Rf), whereas, the male parent carrying Nor S-type cytoplasm with the Rf gene (N-RfRf or S-RfRf, respectively) that resulting male- fertile hybrid with S-Rfrf base. Breeding programs all over the world revealed the obtaining inbred lines with the fertility restorer gene by selfing for the commercial hybrids and selection of male - fertile plants which will segregates in the next generation [8]. More than 62 new CMS sources of different origin have been reported.

Estimation of GCA and SCA to identify the additive and nonadditive genetic effects in the experimental inbred lines are important for seed and oil content and other metric characters [10-18]. Heterotic patterns must be exploited to develop inbred lines derived from diverse and broad gene pools to replace conventional varieties according to its high yield, pest management, uniformity and self- compatibility [19-23]. The main objective of sunflower breeding program is breed and developing of local parental lines (male maintained female and fertility restorer inbred lines) with desirable traits which utilized for commercial hybrids production. Based on the inheritance of fertility restoration genes, two dominant gene pairs were discovered Reddi et al. [19].

Materials and Methods

Introduction of commercial hybrids and inbred lines production

Developing program of deducing local F1 hybrids of sunflower by extracting the parental lines from introduced commercial exotic hybrids was started at the late of 1999 at Al-Ishaqi Agricultural Experimental Station, State Board of Industrial Crops; Ministry of Agriculture. Fifty-three commercial sunflower hybrids which introduced from USA, France, Spain and other countries. selfing procedure to derive inbred lines in different generations (Sn) during 1999-2004 (Table 1) was practiced. Several thousands of Sn was evaluated for its agronomic traits, seed yield and its components by cultivation in 2 rows, 5m long and 25cm apart with 4 replications. All Sn lines with law emergence, undesirable characteristics, self-incompatibility, and poor yield potential were eliminated. More than 6500 S1-2 inbred lines were introduced in topcross program with Peridovic open pollinated variety to detect the exceeded inbred lines with high general combining ability (GCA) according to Yousif et al. [24] procedure in maize. Induction of artificial male sterility was practiced by gibberellic acid. Six hundred-fifty one inbred lines were exceeded in their GCA. Selfing program was continued to S5-S7 generation (Table 2). Exceeded inbred lines were selected according to their morphological traits, agronomic performance and good seed yield.


Table 1: Empirical sunflower hybrids introduced from different sources for Iraqi cultivation during 1990s and used in breeding program to derive inbred lines.
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*sunflower hybrids which released officially for Iraq cultivation by the National Committee of Registration and Release of Plant Cultivars in Iraq. Database of Agricultural Varieties and Hybrids, NCRRPPV, MoA, Iraq. 2014.


Table 2: Sunflower inbred lines (RHA) derived from introduced empirical commercial hybrids at S7 generation and carrying N or S type cytoplasm with Rf gene during 1999-2004 at Al-Ishaqi Experimental Station, Iraq.
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Developing of cytoplasmic male sterility lines

Extended program for inducing cytoplasmic male sterility starts in spring 2000. More than 123 lines were derived (from all introduced hybrids) and tested as a source for CMS-HA to develop the parental lines which may utilized for commercial use. Only five CMS-HA sources were discriminated according to its genetic and agronomic abilities. Backcrossing for 5-6 generations in which the non-recurrent parent as an analogue (A- line) with S-type cytoplasm and the recurrent parent was HA inbred (B- line) that carrying the N-rfrf previously selected, tested and improved according to Miller & Vick [8], Miller & Seiler [25].

Extracting restorer fertility lines

Almost all commercial hybrids segregates in F2 and phenotypically the offspring revealed some plants with multi branches. Plants of each hybrid segregate wereselfedwith selection for at least 8-10 generations Miller et al. [9], Miller & Seiler [25].

Hybrid seed production

In this program, the developing process for CMS - HA produced 3 local commercial RHA inbred lines that initially altered into HA inbred lines. The advance step for this program started in full season 0f 2005 to reproduce A and B lines and at the same time producing the promise experimental hybrids was investigated in full season of 2008.

Evaluating and testing hybrids performance

During spring and full seasons of 2009, an extended yield trials experiments at Al-Ishaqi Experiment Station, Ministry of Agriculture. 50km-north of Baghdad were carried out. Planting of 40 empirical hybrids in 9 of February and 7 of July in 12 row spacing 75cm apart with 5m long and 25cm between hills in randomized complete block design with 3 replications. Advance 2 yield trials for 11 selected promise hybrids in comparison with Euroflour were conducted in Spring season of 2010 and 2011 by its cultivation in extended plots (10 x 10m) in 2 replications. Field management concerned with soil preparation, fertilizers applications and irrigation was practiced according to the certificated recommendations Abbas et al. [26], Yousif et al. [2]. Data for days to flowering was measured for all plants. Plot-1 whereas 20 plants were harvested for head diameter, plant height, seeds. head-1, fertility percentage, seed partition percentage, and 100 seed weight. Seed yield was measured by harvesting the 4 center rows and converted to kg. ha-1. Least significant difference at p>o.o5 and simple linear correlation among traits under investigation were estimated. Oil seed content was estimated for the best performance hybrids [27-29].

Results and Discussion

Inbred lines production

As a result of any plant breeding program, it is primarily depends on the nature and magnitude of variation present among the germplasm available. Since, the wide phenotypic and genotypic variation among commercial hybrids introduced from different origins, inbred lines produced at early generations reflects the broad variation within and among hybrids. Inbreeding depression was very limited across inbreeding cycles. Seed yield. plant-1 ranged between 18.2 -33.1 g at S5-7 in comparison with 24.7 - 28.4 g at S1-2 (data not shown).

Testing of general combining ability (GCA)

Table 2 reveals the number of inbred lines which exceeded in their GCA within its origin of the commercial hybrid. Testing depend upon the exceeding of the to pcross mean by at least 2 standard errors on the overall mean according to reveals that about 10-12% of all top crosses tested had good GCA within each extracted hybrid. Trenor hybrid gave the highest number of Inbred lines derived, whereas the hybrid 113 gave the lowest (24 and 1 inbred line, respectively). The emphasis of selection was on the seed yield and at least 2 metic characters.

Backcrossing

Only three of five CMS-HA lines (Alister, Emberator Euroflour, Peridovic and Coban) proved its exceeding in its agronomic traits, plant architecture, and seed and oil yield. CMS HA inbred lines which were derived from 3 RHA inbred lines by selfing- selection and presents genotypes having mono-genic fertility restoration. All CMS-HA lines produced successfully with good agronomic traits, high seed and oil content and free of fungal infection. HA inbred lines of Alister, Emberator and Euroflour successes to be maintainer of CMS-HA.

Producing the parental inbred lines

The A-line and its analogue B-line for (Alister, Emberator and Euroflour) were hybridized with 40 of 50 RHA which presents the male-fertile parental lines. At the same time,38 of 50 inbred line from the segregated populations from each commercial hybrid presents the R-line were introduced in hybrid seed production with the Alines (Alister, Emberator and Euroflour). Registration of Alister X F5 )Ishaqi 1) and Emb .xMecado (Ishaqi 2) were investigated by the National Committee of Registration, Release, and Protection of Plant Varieties in Iraq (NCRRPPV) as local sunflower hybrids.

Yield trials and evaluation

Statistical analysis for yield trials of 40 empirical and released sunflower hybrid revealed the significant differences of all traits under investigation for spring and full seasons at P>0.05 and/or P>0.01 except the partitioning percentage in full 2009 (Table 3 & 4).


Table 3: Mean of seed yield, its components and growth traits for empirical sunflower hybrids cultivated in Al-Ishaqi Experimental Station during spring of 2009.
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Table 4: Mean of seed yield, its components and growth traits for empirical sunflower hybrids cultivated in Al-Ishaqi Experimental Station during full season of 2009*.
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The pooled analysis for the two seasons (Table 5) reflects the high significant differences (P>0.01) for days to flowering, head diameter, plant height, seed. head'1, seed fertility percentage and seed yield. Whereas, partitioning percentage and 100 seed weight were significant at P>0.05. days to flowering ranged 55 to 79 days for Alister x Stiasoland Eur. x F6, respectively Similarly, for the head diameter when its range was between 19.9-27.2cm, and about 15 of 38 empirical hybrids were in range of the head diameter of the two released hybrids (Coban and Flamme). Plant height of all tested hybrids were favorable for mechanical harvesting and 10 of 38 local hybrids were less value of plant height in comparison with the check hybrids. A wide range of seeds. Head-1 (875-1344) reflects the exceeding of 33 and 4 of 38 local hybrid on Coban and Flamme check hybrids. Although, the high significant differences among all hybrids for fertility percentage, almost all hybrids revealed the highself-compatibility and reflected on seed yield which it was between 1356 and 2228kg. ha-1. The two registered local hybrids out yielded 1658kg. ha-1)Ishaqi 1)and 1656kg. ha-1 (Ishaqi 2) in comparison with the two check hybrids )Ishaqi 1 and Ishaqi 2) which its yielding were 1683 and 1808 kg. ha-1 for Flamme and Coban, respectively (Table 5).


Table 5: Mean of seed yield, its components and growth traits for empirical sunflower hybrids cultivated in Al-Ishaqi Experimental Station. Pooled for Spring and full season of 2009.
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Table 6: Mean of seed yield, its components and growth traits for empirical sunflower hybrids cultivated in Al-Ishaqi Experimental Station. Pooled analysis for Spring of 2010 and 2011- pooled analysis.
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*A and E means CMS inbred lines derived from Alister and Emberatoras female which hybridized with the restore fertility lines named as its origin extraction.

Table 6 The performance of 11 selected of empirical local hybrids of sunflower in comparison with Euroflour, the check released hybrid reveals the significant differences for Plant height, Head diameter, seed. Head-1, 100 seed Weight, Seed Yield and Seed Oil Content. No significant differences reveald between the check variety and the registered varieties Ishaqi 1 and Ishaqi2 for plant height, seed. Head-1 Seed Yield and Seed Oil Content, whereas the Euroflour differed significantly with Ishaqi 1 in Head diameter and100 seed Weight. Ishaqi 1 was exceeded on all hybrids under study including the check variety which reflects the ability of investing it in wide cultivation and decreasing the imports of hybrid seeds, at least for the near future.

The breeding program reveals the utilization of introduction, screening and extraction of inbred lines to investigate the elite development of parental lines of sunflower, especially when develop it for hybrid seed production using the cytoplasmic male sterility technigues.

References

1.  	Annual Statistical Book (2009) Ministry of Planning. Baghdad, Iraq.

2.  	Yousif DP, Al-Jibouri AM, Al-Rawi WM (1992) Effect of gibberellic acid on flower fertility of Sunflower (Helianthus annuus L.). 8th Sci Conf Agric Engineers Society, Baghdad, Iraq.

3.  	Ghaffari M, Farrokhi I, Mirzapour M (2011) combining ability and gene action for agronomic traits and oil content in sunflower (Helianthus annuus L.) using F1 hybrids. Crop Breeding J 1(1): 73-84.

4.  	SkoriC D, JociC S, Lecic N, Sakac Z (2007a) Development of sunflower hybrids with different oil quality. Helia 30(47): 205-213.

5.  	Wani Shabir H, Saini HK, Gupta V, Bhat MA, Singh NB (2010) Present status and future prospects for heterosis breeding in sunflower (Helianthus annuusL.). Asian J Sc & Tech 2: 49-54.

6.  	Yousif DP, Naom MS, Abass AKh, Mohammed LI (2005) Breeding and evaluation of open pollinated variety of sunflower (Helianthus annuus L.). Iraqi J Science & Technology 2: 76- 86.

7.  	Miller JF, Fick GN (1997) Sunflower genetics. In Schneiter AA (Ed.), Sunflower Technology and Production. Agron Monogr 35 ASA, CSSA, and SSSA. Madison, WI, USA. pp. 441-495.

8.  	Miller JF, Vick BA (2001) Registration of four high linoleic sunflower germplasms. Crop Sci 41(2): 602.

9.  	Miller JF, Gulyaand TJ, Seilern TJ (2002) Registration of five fertility restorer sunflower germplasms. Crop Sci 42: 989-991.

10.  	Bedove S (1985) A study of combining ability for oil and protein contents in seed of different sunflower inbreds. In Proceedings of the 11th International Sunflower Conf. Argentina, pp. 675-682.

11.  	Dua RP, Yadava TP (1982) Gene effects for some quantitative characters in sunflower. Indian J Agric Sci 52(7): 439-443.

12.  	Dua RP, Yadava TP (1983) Combining ability in sunflower. Indian J Genet 43: 129-136.

13.  	Giraraj K, Shanta HR, Seenappa K (1987) Combining ability of converted male-sterile lines of sunflower (Helianthus annuus L.). Indian J Genet 47(3): 315-317.

14.  	Kadkol GP, Anand IJ, Sharma RP (1984) Combining ability and heterosis in sunflower. Indian J Genet 44(3): 447-451.

15.  	Khurana SR, Nischint (1996) Combining ability studies in sunflower (Helianthus annuus L.). Indian J Genet 56: 533-539.

16.  	Putt ED (1966) Heterosis, combining ability, and predicted synthetics from a diallel cross in sunflower (Helianthus annuus L.). Can J Plant Sci 46: 59-67.

17.  	Yousif DP, Abass AKh, Saead NM (2000) Deduce of inbred lines with high oil content in Sunflower (Helianthus annuus L.). Iraqi J Sci 41B (1): 51-60.

18.  	Sheriff NM, Appadurai R, Rangasamy M (1985) Combining ability in sunflower. Indian J Agric Sci 55(5): 315-318.

19.  	Gupta KK, Khanna KR (1982) Gene action and heterosis for oil yield and component characters in sunflower. Indian J Genet 42(3): 265-271.

20.  	Kholghi M, Maleki HH, Darvishzadeh R (2014) Diallel Analysis of Yield and It's related Traits in Sunflower (Helianthus annuus L.) under well- watered and Water-stressed Conditions. Agriculturae Conspectus Scientificus 79( 3): 175-181.

21.  	Skoric D, Jocic S, Hladni N, Vannozzi GP (2007b) An analysis of heterotic potential for agronomically important traits in sunflower (Helianthus Annuus L.). Helia 30(46): 55-74.

22.  	Virupakhappa K (1995) Heterosis breeding in sunflower: Historical development, present status an future perspective. In Rai M & Mauria S (Eds.), Hybrid Research and Development, Indian Society of Seed Technology and Indian Agric Res Institute, New Delhi, India.

23.  	Reddi MV, Reddy PS, Ananthasayana K, Laurence M, NDRK Sarma (1984) Genetic implications in transferring fertility restorer gens to a new genetic background in sunflower (Helianthus annuus L.). Indian J Genet 44(2): 239-242.

24.  	Yousif DP, Ali HCh, Majeed AH, Jabbo NF, Mohammed LS (1998) Estimation of general combining ability in 162 S1 and S2 progenies of corn (Zea mays L.) lines by top crossing. Dirasat Agric Sci 25(1): 1-5.

25.  	Miller JF, Seiler GJ (2003) Registration of five oil seed maintainer (HA 429- HA 433) sunflower germplasm lines. Crop Sci 43: 42313-42314.

26.  	Abbas HA, Khudair HU, Hussain AJ (2008) Effect of nitrogen fertilizer and plant density on yield and growth of sunflower. Um Salma J Sc 5(2): 188-192.

27.  	Mogali SC, Virupakhappa K (1994) Characterization and evaluation of sunflower (Helianthus annuus L.). Indian J Genet 54(4): 360-365.

28.  	Mogali SC, Virupakhappa K (1994) Inter Character association and path coefficient analysis in sunflower (Helianthus annuus L.). Indian J Genet 54(4): 366-370.

29.  	Series H, France M (1996) Identification study and utilization in breeding program of new CMS sources. HELIA 22 (special issue): 7184.


Your next submission with JuniperPublishers
 will reach you the below assets


• Quality Editorial service

• Swift Peer Review

• Reprints availability

• E-prints Service

• Manuscript Podcast for convenient understanding

• Global attainment for your research

• Manuscript accessibility in different formats

(Pdf, E-pub, Full Text, audio)

• Unceasing customer service




Track the below URL for one-step submission


http://juniperpublishers.com/online-submission.ph<



OEBPS/Images/tab1.jpg
Hybrid Intvoduced”

Koleds

Lase80

Torassol

16402

s

Trenot

Pan7392"

Para7352

20

T

Alster

Elasol

azan

sFe

Velly

Alssnzor

44403

Flamme

Tormazal-1

ass1s

Rzl

Mazao

Galh

Pan73s2

Clorias

Medion

w70

Stasel

Primax

Emberator

Truspkese

Masten

Peridaric

Trenor

Euroflour

Stz

s1

Caban

Carlos

6502






OEBPS/Images/tab6.jpg
Bybrid

1005eed
Weighe

Ferdlicy | parcioning

Percentage

AxLoseeo

AxFs(shagi 1)

ax Clorils

AxLGs680

axa

ExMecado

15D (P>005)






OEBPS/Images/tab2.jpg
Fertile Inbred Lines Produced with Good GCA.

Source
Hybrid

n.x{.‘a

Source
Hybrid

No.of
Inbred
Li

Source
Hybrid

Turkusz

[

Fs

16

Alsanzor

Lases0

Mekado

Flamme

Gl

Stasol

Tomp-552

Trenor

sFL

Kaleds

Macao

Embersor |32

30 inbred lines

Tormzol

Pan7392"

Alister

emergence imal
and fungal






OEBPS/Images/logo.jpg





OEBPS/Images/logo-1.jpg
ultural Research & Technology
Open Access Journal
577






OEBPS/Images/tab3b.jpg
15D (2008
15D (F-0.01)






OEBPS/Images/tab4.jpg





OEBPS/Images/tab4a.jpg
Famme






OEBPS/Images/tab3.jpg
Plant Height
=)

Ferciliey
Percentage

Paration
e

100 5eed
Weight (G)

72

Seedvield
)

Head
Diameter (Cm)

1

Jr—

izt
velly

e
Stasol2

AisterxFe






OEBPS/Images/tab5.jpg
Empirical Hybrids

Plant
Height (Cm)

Ferulity
Percentage

Partition
Percentage

100 seed
Weight (6)

Seedvield
(<ga)

Alisters Trenor

176

987

74

PrRs——

w2

listersealh

130

pr——

1652

i i

15a5

P

1665

[r——

28

Aliterk LGS680

12

Alister 75 ishagi 1

Alster aclorias

AlseerVyp70

Alisrers Trenor2

Ewbavolky

St tissal

Eub xFe

b ecado (shaai
2

Emb xLG5650

Emb xFs

Eb xWyp70

e —

Emb XLG56.60






OEBPS/Images/tab3a.jpg





OEBPS/Images/tab5a.jpg
Emb xlster

Eurofiou Trenor

Eaxclab

Eun X volly

Eun xStissal

Euxre

Eurx Mecado

EwxLoses

Eunxrs

S X Clorias

Eunx Trenar

50 (7> 0.05)
1D (P> 0.01)






OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/cover.jpg
Developing Local F1 Hybrids of
Sunflower by Extracting the Parental
Lines of Introduced Commercial
Exotic Hybrids






