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Abstract

The purpose of this research is to evaluate qualitative and quantitative characteristics of 25 Iranian Hazelnut cultivars with foreign cultivars during 2004-2008 in the research station of Kamalshahr of Karaj. Characteristics of catkins, female flowers, fruit and yield were studied. In this study, we found that the cultivars are divided in 3 groups: protogyne, protander and homogame. It was found that Fertile du Cutard has the highest yield (1.4 Ton /ha), while the lowest yield recorded relates to Mahalie Karaj (0.4 Ton /ha). In this study, it was found that Rasmy and Fertil du Cortard varieties had the highest degree of self fertility, while varieties of Pashmineh and Gerche had the lowest. Moreover, it was found that Gerdooi variety was an excellent pollinizer for the following varieties: Fertil du Cortard, Rasmy, Gerdooi, Shastak-2 and Negret. Finally, among 25 varieties in this experiment, 9 varieties are compatible to Karaj conditions.
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1- Introduction      

         Hazelnut is belonging to betulaceae family and corylus genera. These genera include 25 species that 9 of them are important on commercial and breeding program uses. Hazelnut is one of the world major nut crops (4,7,10).Iran hazelnut production is about 14000 metric tons from 18000 hectares. Gilan is major hazelnut production in Iran with 11000 metric tons, Qazvin is second, Mazandaran is third and Ardebile is fourth producer. Iran could be come one of major hazelnut production countries in world. All varieties of hazelnuts require cross-pollination in order to produce nuts, so every planting requires two or more varieties. 

    Hazelnut pollination and effects of source pollen on nut and kernel characteristics and self incompatibility were studied in hazelnut. Results of that research showed that nut and kernel weight and blank and fruit set percentage were affected by pollen sources.
     Study Results of hazelnut flowering under Romania conditions showed that flowering was affected by climatic conditions .Also, hazelnut cultivars flowering were studied in different regions under Poland climatic conditions. Results showed that some cultivars under climatic conditions of south Poland with long and hard winters appeared protanderuos and with short and cold winters homogamous and with cold milder winters appeared progenous. Generally, protandrous was appeared in region with milder climatic conditions such as in Italy, French and Oregon, and progenous was appeared in region with cold climatic conditions in Poland. (3,8,9,10).

          Pomological characteristics of "Tombul”,"Palaz" and "Sivri” were evaluated at 6 elevations in Grison in 1997. Results showed that nut and kernel characteristics had significant differences at different elevations (1,2). 

         The purpose of this research was to evaluate qualitative and quantitative characteristics of 25 Iranian hazelnut cultivars with foreign cultivars during 2004-2008 in the research station of Kamalshahr of Karaj.
2- Materials and methods

      This research was conducted to evaluating 25 hazelnut cultivars in Kamalshahr horticultural research station of Karaj, Iran from 2004-2008. Four trees were selected of each cultivar, and their Characteristics such as date of catkins and female flowers appearance, pollen ripening and pollen shedding, pollen germination, appearance of stigma, type of flowering, date of harvesting, fruit traits and yield were studied.  Dichogamy and self pollination were investigated too. To investigation of self pollination, before catkin elongation and pollen shedding, 16 shoots were selected on four geographical orientations and covered by paper bag to avoid undesirable pollination. To determine of dichogamy, the time of male and female opening were recorded during flower anthesis.

      To investigation of self or cross pollination, covered shoots were pollinated with collected pollen grains, and then shoots covered again. In harvest time, fruits of treated shoots were picked separately and were accounted, and then self pollination percentage was determined. 

     In order to evaluation of fruit and kernel characteristics of 25 cultivars, 100 samples of fruits were used for every cultivar. Nut and kernel characteristics were determined using two 10-nut samples for each cultivar. 
3- Results and discussion  

Results in table 1 showed that flowering habit was deferent in cultivars. So, some of cultivars showed flowering type as protogynous another protandrous, hemogamous or dichogamous. In this study, we found that the varieties are divided in 3 groups: protogyne, protander and homogame (table 1). This statue may be change depending on weather conditions (1,5, 6.).
	Table 1.Flowering date cultivars of hazelnut in Kamalshahr horticultural research station of Karaj, Iran

	Cultivar
	start of male flowering 
	End of male flowering
	start of female flowering
	End of female flowering

	Fertil du Cortard
	10/2/2008
	25/2/2008
	11/2/2008
	9/3/2008

	Segorb
	13/2/2008
	28/2/2008
	1/3/2008
	25/3/2008

	Ronde du pimount
	8/2/2008
	23/2/2008
	7/2/2008
	4/3/2008

	Negret
	10/2/2008
	26/2/2008
	12/2/2008
	11/3/2008

	Mahalie Karaj
	11/2/2008
	27/2/2008
	30/2/2008
	24/3/2008

	Asl Garabag
	17/2/2008
	5/3/2008
	4/3/2008
	26/3/2008

	Shirvani
	6/2/2008
	21/2/2008
	5/3/2008
	27/3/2008

	Rasmy
	2/2/2008
	16/2/2008
	15/3/2008
	30/3/2008

	Mish Pestan
	15/2/2008
	5/3/2008
	30/2/2008
	23/3/2008

	Anbouh
	20/2/2008
	7/3/2008
	4/3/2008
	26/3/2008

	Shastak-1
	17/2/2008
	3/3/2008
	5/3/2008
	28/3/2008

	Gerdooi
	5/3/2008
	20/3/2008
	5/3/2008
	29/3/2008

	paiezeh
	15/2/2008
	30/2/2008
	5/2/2008
	4/3/2008

	Tabestaneh
	11/2/2008
	27/2/2008
	29/2/2008
	20/3/2008

	Pashmineh
	5/3/2008
	20/3/2008
	7/3/2008
	26/3/2008

	Gerche
	21/2/2008
	7/3/2008
	7/3/2008
	28/3/2008

	Merveil de bollwiller
	7/2/2008
	22/2/2008
	12/2/2008
	7/3/2008

	Cosford
	7/2/2008
	21/2/2008
	14/2/2008
	5/3/2008

	Daviana
	15/2/2008
	30/2/2008
	18/2/2008
	8/3/2008

	Khandan
	10/2/2008
	26/2/2008
	25/2/2008
	17/3/2008

	lunge de spaine
	14/2/2008
	292/2008
	21/3/2008
	29/3/2008

	Shastak-2
	19/2/2008
	7/3/2008
	19/2/2008
	15/3/2008

	Eshkavarat
	20/2008
	8/3/2008
	18/3/2008
	29/3/2008

	Nakhon roud
	20/2 /2008
	5/3/2008
	17/2/2008
	11/3/2008


    Catkin appeared from 25th July to 25th March and pollen shedding was occurred during 6th February to 28th February and female clusters were born on current season growth during 25th July to 1st august. Stigma was observed from 11th February to 30th March. Catkins opened on short period (upto16 days) and female cluster opened on long period (upto 30 days).  Pollen grains were germinated on medium containing of 10-15% sucrose and 1 gram agar, the results showed that pollen grains of "Gerdooi" and “Gerche " had the most germination percentage among pollen grains of studied cultivars and cultivars. 
	Table.2 Mean fruit set (%) in hazelnut cultivars  of hazelnut, potentiality

	Mean fruit set (%)
	cultivars /cultivars

	10.00d٭
	Pashmineh

	10.29d
	Paiezeh

	10.45cd
	Gerche

	11.75 bc
	Ronde du pimount

	12.45ab
	Shastak-2

	12.45ab
	Negret

	13.54a
	Rasmy

	13.58a
	Gerdooi

	13.95 a
	Fertil du Cortard


	Table 3 Phenological morphlogical Pomological characteristics of  selected hazelnut cultivars  in Kamalshahr horticultural research station of Karaj, Iran

	Traits

Cultivars      
	Origin
	Harvest Time
	Flowering type
	Ratio of Kernel

to Nut (%)
	Oil Percent

	Protein Percent 

	Yield 

Ton/ ha



	Rasmi 
	Iran
	6/2
	Protandry
	44/5
	61/92
	14/20
	0.7

	Pashmineh
	Iran
	5/3
	Homogamy 
	48/8
	69/03
	13/35
	1.1

	Paeizeh 
	Iran
	15/2
	Protogyny
	52/4
	64/19
	13/83
	0.8

	Shastac 2
	Iran
	2/19
	Homogamy 
	44/5
	63/51
	14/78
	1.0

	Gerecheh 
	Iran
	2/2
	Protandry
	41/2
	65/15
	13/47
	0.8

	Gherdoii 
	Iran
	5/3
	Homogamy 
	45/5
	62
	15/10
	0.9

	Fertile de Coutard
	Fran
	11/2
	Protogyny 
	1/1
	64
	14
	1.4

	Negeret 
	Spain
	101/2
	Protogyny 
	0/75
	64/4
	15/40
	1.2

	Rond du Pimount 
	Italy
	8/2
	Protogyny 
	1/2
	67/1
	13/74
	0.9


 ٭Mean with the same letter are not significantly different at p=0.05using Duncan’s multiple range test
It was found that Fertile du Cutard has the highest yield (1.4 Ton /ha) and fruit set, while the lowest yield recorded relates to Rasmi (0.7 Ton /ha) (table2, 3). 
The studies on pollination and fruit set showed that most of the varieties were cross pollinated and some had pollen compatibility, so the rate of fruit set in isolated flower has significant differences with open pollinated ones. 

In this study, it was found that Rasmy genotype had the highest degree of self fertility, while cultivars of Pashmineh and Gerche had the lowest. Moreover, it was found that Gerdooi genotype was an excellent pollinizer for the following cultivars and varieties: Fertile du Cortard, Rasmi, Gerdooi, Shastak-2 and Negret. Finally, among 25 cultivars in this experiment, 9 cultivars (Fertile de Coutard, Negeret, Rond du Pimount ,Rasmi Pashmineh, Paeizeh, Shastac 2, Gerche and Gherdooii) are suitable adaptable to Karaj conditions and the nuts present high quantity and quality in such a condition.
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