Evaluation of 22 peach cultivars in Moghan (Iran) climatic conditions 
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Abstract:

   Twenty-two peach (Prunus persica L.) cultivars were evaluated for tree and fruit characteristics in Moghan (IRAN) conditions from 2008 to 2010. In this study, a group of 22 commercial peach cultivars grafted on Missouri rootstock were evaluated in all physical, chemical and vegetative characteristics by using IBPGR (International Board for Plant Genetic Resources) and Peach Descriptor and National Guideline for the Conduct of Tests for Distinctness, Uniformity and Stability of Peach, nectarine (D.U.S). In this study 60 different characters were recorded. The collected data were analyzed by MSTATC statistical software and mean comparisons were made by Dunkans' multivariate test. The results showed that the evaluated cultivars had significant difference at %1 level in all traits. As a result: Fruit of these cultivars are available from 3rd week of May (Spring time) to 3rd week of September (Merilsundans). Average yield per tree varied from 46 kg in spring time to 123 Kg in "G. H. Hale". Total soluble solids (TSS) varied from 8.3 % in "Robin" to 15% in "Loring" and "G.h.hale". Total Acidity Varied from 1.2% In "Robin" to 15.1% in "Sudanel". TSS/TA varied from 0.83 in "Earli red" to 6.7 in "Robin". Early flowering cultivars began to bloom in 3rd week of March. Meam weight of fruit varied from 83 gr in "Sudanel" to 275 gr in "J. H. Hale". "Robin", ''spring time'', ''Anjiri'', "Amesden" were estimated as white flesh and other cultivars were yellow flesh. Ranking cultivars based on free or cling stone type it was shown that "Springcerest", "Robin", "Earliglu", "Dixired", "Redheaven", "Redtop", "Loring", "sincerest", "G. H. Hale" and "Red skin" free stone while "Spring time", "Earli red" and "Anjiri" were semi free stones and other varieties were ranked as cling stone. All of these cultivars shown good adaptation in Moghan province  and may be used as superior varieties in similar climatic conditions and also in breeding program and new orchard establishment  especially are suggested "Spring Crest", "Earliglo", "Loring", "Anjiri", "Red top", "G. H. Hale" and "Sun Crest".
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Introduction:
The Peach [Prunus persica(L.)Batsch] is originated in china and it was cultivated in the Middle East long before being imported in Europe. According to FAO statistics world production of peaches stands at 15 MT( Sansavini, 2006). China is known as the biggest peach producer of the world with annual production 8.03 MT, Italy and Spain take the next positions producing relatively 1.7 MT and 1.14 MT. In Asia, Iran with 0.39 MT is the major producer after china (FAOSTAT. 2008). Proper selection of peach cultivars is the key to a successful plantation. Time devoted to studying the available varieties before planting is likely to be well spent. Variety characteristics such as yield, quality, hardiness, disease resistance and market adaptation should be evaluated in view of the particular site and situation (P.V.R.D. 2007). Evaluation of peach cultivars is one of the persisting activity of horticulture research institutes in different climatic conditions reported many countries as Iran, Australia, India, Turkey, Taiwan, Pakistan, Romania, America and Italy (Hancock. 2008, Hajnajari. 2008, Monte et al. 2006, Marini. 2003,  Nicotra et al. 2002, Giovannini et al. 2002, Arshad. 2002, Frecon et al. 2002, Kanwar. 2002, Okie and Scorza. 2002, Russel and Topp. 2002, Wen et al. 2002, Ayaz. 2001, Ghasemi. 2001, Fromadi .2000, Salvador et al. 1998, Karen. 1997, Simonetto et al. 1997, Kurnaz and Kaska. 1992, Lamb and Terry. 1973). Ahad et al. (1999) studied 13 peach cultivars under the climatic conditions of Malakand division of Pakistan. "Indian blood" was evaluated as the most productive and best quality among all the tested cultivars (Kanwar et al. 2002). Popov (1990) studied 11 peach varieties of different maturity groups during 1981- 1987 in the Northwest of the Crimean steppe zone in Ukraine the best for a combination of trials, such as resistance to disease  and low temperature, fruit quality and yield .were Pushisti , Ranni, of the early ,Vystavocchnyi of  the mid season, Gliveriya of the mid late and Novaya of the late group (Ayaz et al. 2001). Others studied tree and fruit characteristics of 46 white flesh peach and nectarine cultivars in New Jersey from 1985 to 2000. They selected varieties presenting good firmness and "white lady" showed the best cultivar for New Jersey (Frecon and Lokaj. 2002). Wen and Sherman, 2002, Evaluated 300 peach and nectarine genotypes for sub tropical Taiwan. They reported "Maruvilha", "p-112" and "premier" with high sugar content and best aroma as the most adapted for commercial orchards (Wen and Sherman. 2002). Russel and Topp, 2oo2, evaluated 19 peach and two nectarine varieties of Brazilian stone fruits in the temperate region of Australia and reported "lotus" with Total soluble solids content of 24%. Sicilian peaches ripe from July up to the end of October. Most desired traits are white fleshed, clingstone and high soluble solid content (Monte et al. 2000). New early peach cultivars for sub- tropical regions in India are available ripening from 3rd week of April to end of May with the mean yield of 100 Kg per tree in "Flordaprince" (Kunwar and Kaundal. 2002). In an adaptation trial of Peach cultivars in Shahrood (Iran), "Dixired" resulted more productive with 39.5 Kg per tree (Fromadi. 2000). Adaptations of peach cultivars were studied in Karaj (Iran) conditions. Grouping the cultivars by trait of ripening time, "Redhaven" and "J. H. Hale" resulted relatively as earliest and latest cultivar (Arshad. 2002). Moghan Region situated in North West of Iran benefits the best climatic conditions for growing peach. The preliminary trials continued with development of peach fruit orchards. This last evaluation program was computed to select the most productive cultivars with highest fruit quality for new orchards establishment.  
Material and Methods

        In order to choose the most productive peach cultivars with highest quality a biennial trial of tree and fruit evaluation was carried out in Moghan climatic conditions for new orchards plantations. Pomological and vegetative characters were investigated. The experiment was achieved within a completely randomized design with three replications in the fruit orchards of Moghan Farm Industry Company, in 2008-2010. Moghan Region is an immense flat plain that highest and lowest altitudes do not precede 150 and 32 slm. Absolute values of maximum and minimum temperatures are 40◦ c in July and -8◦ c in January and 70% as annual mean of relative humidity. In this program of annual cultivar evaluation pomological characters including chemical traits like TSS, TA, TSS/TA, stone/flesh proportion, clinginess, flesh color, fruit weight, fruit length, diameter and L/D relation and other characters described in peach descriptor (UPOV). phenological traits like: bloom beginning, full bloom and end of flowering in addition to ripening time were registered. Morphology of flowers in particular style position related to ovary was studied in all cultivars. Vegetative characters including tree vigor, growth type, growth habit, leaf length and width, green intensity as well as yield per tree and general acceptability were investigated on 22 commercial peach cultivars: "Springtime", "SpringCrest", "Robin", "Earlired", "earliglu", "Dixired", "Redhaven", "Reatop", "Amesden", "Loring", "Anjiri", "Babigold5", "Babigold6", "Babigold7", "Shasta", "Velvet", "Vesvio", "Suncerest", "G. H. Hale", "Red skin" , "Meril sundans" and "Sudanel" propagated on Missouri rootstock. We evaluated physical, chemical and vegetative characteristics by using IBPGR (International Board for Plant Genetic Resources) Peach Descriptor (Bellini et al. 1985) and National Guideline for the Conduct of Tests for Distinctness, Uniformity and Stability in peach, nectarine (D.U.S) (PVRD.2007). In this study 60 characters were recorded with 6 trees as replicates for growth traits. 15 fruits of each cultivar were accidentally sampled from median part of tree crown. TSS was measured by Refractometer (ATAGO Model). The collected data were analyzed by MSTATC statistical software and mean comparisons were made by Dunkans' multivariate test. 

Results and Discussion
          The results showed that the evaluated cultivars had significant difference at %1 level in all traits. The mean of yield per tree varied from 46 kg in "spring time" to 123 Kg in the case of "J. H. Hale" and Mean weight of fruit varied from 51 gr in Sudanel to 256 gr in J. H. Hale (Table1). "Spring time", "Robin", "Anjiri", Amesden were grouped as white flesh color and all other 18 cultivars ranked as yellow flesh. SpringCrest "Robin", "Earliglu", "Dixired", "Redhaven", "Redtop", "Loring", "SunCrest", "J. H. Hale" and "Red skin" were classified as free stones while "Spring time", "Earlired" and "Anjiri" were grouped in the class of semi free stones but all other 9 cultivars were inserted in cling stone group (Table 1), these results are agreed with those of Salvador et al (1998) in similar studies. Total soluble solids (TSS) varied from 8.3 % in Robin to 15% in Anjiri.  Titrable Acidity Varied from 1.4% In Robin to 11.3% inSudanel. TSS/TA varied from 0.87 in Shasta to 8.00 in Robin. This result is similar to the report presented by Kurnaz &kaska, (1992). As elderly described, the favorite climatic conditions of Moghan region for peach growing resulted in a significant difference in crop production compared with other Iranian provinces. The yield per tree demonstrated higher productivity in Moghan than Shahrood (Fromadi. 2000) and Isfahan (Ghassemi .2001)) and phenological data showed that date of flowering of cultivars beginning in 3rd week of March to end of March  are similar to the report of Simonetto et al. (1997) Maturation time of Fruits in these varieties in Moghan conditions, 3rd week of May (Spring time) to 3rd week of September (Merilsundans), resulted 3 weeks earlier than Karaj (Alborz province) and 6 weeks later than sub tropical of India (Ayaz et al. 2001). 
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	Table 1: Evaluation of important phenological and pomological characters of 22 peach cultivars grown in Moghan (Iran)  pedo- climatic conditions

	Flesh

Color


	Cracking 

(%)


	Red 

Color

(%)
	Annual

 Vegetative

Growth(cm)
	TSS/TA

 
	Titrable 

Acidity

(%)
	Total 

Soluble

Solids (%)
	Fruit 

Diameter

(cm)
	Means of  

Fruit

weight (gr)
	Means of 

Yield

kg per tree
	Flowering

Date 

 
	 cultivars

 

	White
	50
	70
	63
	1.73
	6.7
	11.6
	6
	79
	46
	20-Mar
	Springtime

	Yellow
	10
	60
	65
	1.68
	7.2
	12.1
	6.8
	144
	81
	22-Mar
	SpringCrest

	White
	10
	50
	56
	8.00
	1.4
	8.3
	5.6
	88
	57
	23-Mar
	Robin

	Yellow
	60
	70
	67
	1.87
	4.5
	10.2
	7
	126
	60
	24-Mar
	Earlired

	Yellow
	30
	70
	70
	2.09
	5.5
	11.5
	6.1
	110
	71
	26-Mar
	Earliglo

	Yellow
	30
	50
	76
	1.27
	8.5
	10.8
	6.3
	112
	72
	28-Mar
	Dixi red

	Yellow
	30
	50
	72
	1.07
	9.7
	10.4
	6.2
	104
	80
	28-Mar
	Redheaven

	Yellow
	40
	50
	71
	1.06
	10.5
	11.1
	6.1
	118
	82
	29-Mar
	Red top

	White
	30
	40
	68
	1.64
	7
	11.5
	6.8
	96
	67
	29-Mar
	Amesdn

	Yellow
	20
	40
	76
	1.07
	11.2
	12
	7.3
	174
	85
	30-Mar
	Loring

	White
	40
	45
	84
	6.00
	2.5
	15
	6.9
	108
	74
	04-Apr
	Anjiri

	Yellow
	10
	30
	83
	0.99
	9.5
	9.4
	6.8
	95
	85
	02-Apr
	Babi gold 5

	Yellow
	10
	30
	85
	0.96
	10
	9.6
	7.1
	98
	83
	02-Apr
	Babi gold 6

	Yellow
	10
	30
	87
	0.88
	10.3
	9.2
	7.4
	126
	90
	03-Apr
	Babi gold 7

	Yellow
	20
	40
	67
	0.87
	10
	8.7
	6.8
	102
	78
	03-Apr
	Shasta

	Yellow
	10
	20
	70
	0.99
	9.6
	9.5
	5.6
	87
	64
	03-Apr
	Velvet

	Yellow
	10
	30
	72
	0.98
	9.8
	9.6
	5.8
	76
	62
	04-Apr
	vesevio

	Yellow
	30
	60
	66
	1.44
	8.5
	12.2
	7.1
	145
	85
	05-Apr
	SunCrest

	Yellow
	30
	40
	70
	1.87
	7.5
	14
	8.4
	256
	123
	05-Apr
	J.H.Hale

	Yellow
	40
	40
	87
	1.82
	7.2
	13.1
	7.2
	200
	114
	05-Apr
	Red skin

	Yellow
	10
	30
	62
	1.18
	11
	13
	5.6
	56
	78
	07-Apr
	Meril sundans

	Yellow
	10
	30
	58
	1.08
	11.3
	12.2
	5.3
	51
	60
	08-Apr
	Sudanel


