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ABSTRACT

The present investigation was under taken during two successive (2002 and 2003 seasons) on mature fig trees planted on private farm of Ali Mubarak at Badr region, El-Behaira Governorate to evaluate fruiting and fruit quality of five fig cultivars namely: Conadria, Kadota, Black Mission,  Gizi and Sultani. Data obtained during both seasons revealed that the superiority of Conadria fig cultivar regarding their higher yield expressed as number and weight harvested fruits per tree and physical properties i.e., fruit weight, length and diameter followed in a descending order by Gizi .Black mission cultivar gave the highest values from chemical properties (TSS, acidity and sugars) followed by Kadota cultivar. Concerning the overall numerical evaluation data revealed that Conadria and Kadota cultivars were obtained on high degree evaluation compared with other cultivars .
INTRODUCTION

The fig grows successfully in Egypt and their fruits are one of the major fruits for local consumption. More than 50% of the total fig area is located along the north western coast of Alexandria as well as Sinai Governorates. Generally, these areas have a dry climate where the average water precipitation is about 120 mm. annually.

Sultani variety is the most widely grown. It is also called Fayoumi, Ramadi, Barshoumy, Sidi Gaber and Hegazi. As such, sultani fig cultivar could be considered the local standard variety in Egypt. Other local cultivars such as Asuani, Kommathri, Adasi-Abiad, Adasi-Ahmer, Abboudi and Kahramani received much less attention in comparison with Sultani cv. All of these cultivars set fruits parthenocarpically and their fruits are used for fresh consumption.

Introduction of some fig cultivars by the Ministry of Agriculture took place in the forties of the lost century. Six varieties were introduced from Palestine, i.e., Assali, Akhardi, Abiadi, Azraki, Amouri and Ahmadi, and four from Cyprus (Pyrgos, Lefkara, Vartika and Vasanata). Moreover, Bahgat and Ezzat, (1965) reported that the Palestinian varieties had small size and poor quality. However, Pyrgas and Lefkara varieties gave high yield with good quality in Giza and Sids, while Vartika and Vasanata succeeded only along the north western coast of Egypt. The Bol fig cultivar  gave fruits 60-65 gm in weight and the Puskende cultivar produced fruits 45 gm in weight (Gasanov and Agaev (1989).

 Mature fruits of the widely distributed cultivar Bursa Siyahi contained 20.32% total sugars (Turk ,1989). TSS percentage of Sultani fig fruits ranged from 13.3 to 14.6% (Sourial et al., 1994-c). 

The present study was conducted as an attempt to evaluate fruiting and fruit quality of five fig cultivars namely, Black Mission, Conadria, Kadota, Gizi and Sultani under the prevalent condition in Badr region El-Behaira, Governorate. Such study may be considered as an important step for selecting the promising cultivars and improving the productivity of trees either for fresh, canning or drying purposes.

MATERIALS AND METHODS

 The present study was conducted in a private farm of Ali Mubarak at Badr region, EL-Behaira Governorate, Egypt through two successive seasons 2002 and 2003.

Accordingly, this experiment was an attempt to study the aerobiological characteristics and evaluate fruiting and fruit quality of five certain local and introduced fig cultivars namely, Black Mission, Conadria, Kadota, Gizi and Sultani under the environmental conditions of Behaira Governorate .

The fig trees were about 5 year old when this study started, planted according to the square system at 3 meters apart in the sandy soil.
Six trees of each cultivar nearly uniform in their vigor, size, shape and disease free were selected. The complete randomized block design was followed with three replicates, each replicate was represented by two trees for each cultivar.

Each tree involved in this experiment had been annually given 20 kg of farmyard manure during November, 1 Kg ammonium sulphate (20.5% N), 1 Kg calcium superphosphate (15% P2O5) and 1kg potassium sulphate (48-52% K2O). Moreover, the trees received five foliar sprays with adequate amount of Fe, Mg, Mn, Zn, Cu, Mo elements in each season.

The following data were recorded:

- Fruiting potentiality:

It is well known that figs do not increase in sugar content after harvest, so they should be allowed to ripen fully on the tree. Thereafter, figs could be picked every 2-3 days when they become fully colored but still firm. Harvesting was done by hand because fruits rarely abscised when they attained their ripening standard.

1- Yield per tree:

The yield per tree (number and weight of fruits) of both “Boni-crop” and “Main-crop” were determined. The total number of fruit and their weight/ tree/year were calculated.

The weight of all fruit picked during May and June (Boni-crop), as well as  through July, August, September and October (Main-crop) were determined.

2. Fruit quality:

Fruit samples of the “Main-crop” were taken on the 2nd week of August for the 5 tested cultivars to determine fruit physical and chemical properties. 

2.1. Fruit physical properties:-

The fruits samples were used to determine fruit weight (gm), fruit length & diameter (cm.) and fruit shape index. 

2.2. Fruit chemical properties:

The fruit juice T.S.S % in diluted fresh juice extracted using an electrical blander was determined using hand refractometer. The fruit  juice % used to determined total acidity by titration against standard sodium hydroxide solution (0.1 N) using phenolphthalein as an indicator. The T.S.S/acid ratio was also calculated. Reducing, non-reducing and total sugars were determined according to A.O.A.C. (1984).

Statistical analysis:

All results obtained through this study were statistically analysed using the analysis of variance method as described by Snedecor and Cochran (1977). In addition, significant differences among means were distinguished according to the Duncan's multiple range  (Duncan, 1955 ).
RESULTS AND DISCUSSION

The agrobiological characteristics and evaluation of some local and introduced fig cultivars grown under Behaira environmental conditions were carried out during two successive growing seasons of 2002 and 2003.

1. Fruiting potentiality:

In this regard, yield expressed either weight (kg) or number of fruits produced per shoot and tree for both Boni and Main crops were investigated fruiting measurements.

Data obtained from Tables ( 1 and 2 ) during both seasons revealed that the superiority of Conadria fig cultivar regarding their higher yield expressed as number and weight harvested fruits per tree followed in a descending order by Gizi followed by Black Mission followed by Kadota cv. The least number and weight of total fruits/shoot or tree was founded in Sultani fig cultivar during the two seasons of study. These data were confirmed partially with the findings of Rokba et al., (1985) who found that Adriatic and Black Mission varieties had no berba crops, whereas, Kadota and Brogiotto Nero gave 10-15 fruits/tree. Brown Turkey and Brogiotto Bianco varieties gave small brebas, as the number of fruits ranged from 20 to 30 fruits/tree. Moreover, Conadria fig variety gave berba crops, somewhat higher than all other varieties, as the number of fruits ranged from 30 to 40/tree.The average yield of local Sultani fig variety grown at 5 m apart in Marut district ranged from 18.7 to 19.4 kg/tree ( Ezzat et al., 1975-b).The number of ripe fruits/tree was found to be  413,  321,  290, 245, 173 and  147  in  Black  Mission, Kahramani, Sultani, Abboudi, Conadria, Diredo, Brown Turkey and Abiad Asswan, respectively (EL-Khateb, 1990). Doretto and Black Mission cvs. produced close numbers of fruits, while Conadria was obviously unproductive. The total number of fruits/tree was 488.9 and 762.6 with Doretto, 454.7 and 786.8 with Black Mission and only 80.3 and 105.0 with Conadria in the first and second seasons, respectively(Salem, 1996).

2. Fruit quality:

2.1. Fruit physical characteristics:

Data presented in Table (3) indicated that fruit weight (in the “Main-crop”) was 44.38 & 45.29 gm with Conadria, 40.07 & 43.21 gm with Gizi, 37.33 & 39.58 gm with Black Mission, 33.73 & 34.27 gm with Kadota and 25.50 & 30.52 gm with Sultani in the first and second seasons, respectively.

Regarding fruit diameter (in the “Main-crop”) was 5.31 & 5.61 cm with Conadria,  4.95 & 5.41 cm with Gizi, 4.80 & 5.16 cm with Black Mission, 4.89 & 5.15 with Kadota and 3.85 & 4.14 cm with Sultani in the 1st and 2nd seasons, respectively.

Fruit length (in the “main-crop”) was 4.99 and 5.11 cm with Conadria, 4.40 and 4.65 cm with Gizi, 4.26 and 4.51 cm with Kadota, 3.88 and 4.04 cm with Sultani and 3.45 and 3.67 cm with Black Mission in the 2002 and 2003 seasons, respectively.

 Data obtained from Table (3)  revealed that the fruit shape index (in the “Main-crop”) was 1.39 & 1.40 with Black Mission, 1.14 in both seasons with Kadota, 1.13 & 1.16 with Gizi, 1.06 & 1.09 with Conadria and 0.99 & 1.02with Sultani in the first and second seasons, respectively. These results indicated that the average fresh weight per fruit obtained in the present study was smaller than that obtained by Krezdorn and Adriance (1961) and Rokba et al., (1985). According to Condit (1941) fruit size of fig is generalli classified to large, medium or small. Ezzat et al., (1975 -b) and El-Kassas et al., (1988 -b and c) mentioned that weight of Sultani fig fruit ranged from 29.6 to 35 gm. Sourial et al., (1994 - c) reported that weight fig fruit at Kattara project(sandy soil and good fertigation practices)  ranged from 50.20 to 55.00g.

2.2. Fruit chemical constituents:

Data presented in Table (4) indicated that the total soluble soils (TSS) (in the “Main-crop”) was 26.4 & 26.80% with Black Mission, 25.20 & 26.10% with Kadota, 24.03 & 25.17% with Conadria, 19.90 & 20.60% with Sultani and 17.00 & 18.40% with Gizi in the fruit and second seasons, respectively.  
       Data of “Main-crop” fruits of Kadota cv. had the least acidity content (0.13 and 0.13%) as descending followed with both Conadria fruits (0.20 and 0.21%), followed by Sultani (0.21%) and both Black Mission (0.21 and 0.22%) and Gizi fruits (0.22 and 0.22%) in the first and second seasons, respectively.

   The TSS/acid ratio were high and close for Kadota (167.80 & 198.00), (125.71 & 124.30) with Black Mission, (120.10 & 127.40) with Conadria, (94.76 & 97.22) with Sultani and (77.04 & 80.00) with Gizi fruits in the first and second seasons, respectively. As such, the TSS values mentioned for Sultani fig trees in Mariut ranged from 11.4 to 15.3% (Ezzat et al., 1975-b). In addition, Sourial et al., (1994-c) found that the TSS values mentioned for Sultani fig trees ranged from 13.3 to 15.6%. Abdelal et al., (1983) from 15.94 to 17.52 % and Amen (1987) from 17.8 to 19.1%. Such variations were noticed also for acidity content of Sultani fig fruits which ranged from 1.02 to 1.3 % (Abdelal et al., 1983), from 0.98 to 1.5 % under dry farming conditions (Ezzat et al., 1975 - b) and from 0.336 to 0.363% (Amen, 1987).

Reducing, non-reducing and total sugars% of Black Mission, Conadria and Kadota figs had the highest values, whereas Gizi had the lowest contents. Sultani fig cultivar occupied an intermediate position.

3. General evaluation of five fig cultivars:

The data obtained in the present work was selected to a system of numerical evaluation of tested cultivars. The final evaluation of any tested cultivar was calculated on basis of 100 units, which were shared between main growth, yield and fruit quality characteristics as shown in Table (5). From the 100 units, 30 units were specified for the total yield/tree, 30 for vegetative growth expressed as weight of units of winter pruning/tree, 10 units for fruit weight, 15 unit for total soluble solids (TSS) and 15 units for total soluble solids/acidity ratio. Within each criterion, the cultivar that gave the highest value received the “full mark” for it  i.e., all the units specified for this criterion. Each of the other tested cultivars received lower units calculated as shown in the following example, Kadota cv. gave the highest weight of winter pruning/tree (10.22 kg) and received the whole (30 units) specified for this criterion. The units due to each cultivar for any considered criterion were calculated in the same way.

Consequently, it is quite evident from Table (5) that the net evaluation of the studied fig cultivars were as the following order: 66.46, 85.33, 84.42, 72.51 and 51.74 for the Black Mission, Conadria, Kadota, Gizi and Sultani, respectively.

Accordingly, first fig cultivar Conadria took the first grade followed by Kadota followed by Gizi followed by Black Mission and later Sultani cultivar.
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تقييم بعض أصناف التين المنزرعة في  مصر

2- المحصول وصفات الجودة

محمد عبدالوهاب خميس* وخالد على بكرى* ومحمد السيد السيد** وعبدالخالق محمد الحسيني**

* قسم البساتين- كلية الزراعة بمشتهر- جامعة بنها.

** معهد بحوث البساتين- الجيزة- مصر

الملخص العربي

أجريت هذه الدراسة خلال موسمين متتاليين هما 2002 و 2003 على أشجار تين مثمرة بمزرعة على مبارك- مركز بدر بمحافظة البحيرة بغرض تقييم الإثمار وصفات جودة الثمار لخمسة أصناف تين هي (الكونادريا و الكادوتا أصناف تجفيف) و (البلاك ميشن و الجيزي و السلطاني أصناف استهلاك طازج ). وقد أظهرت النتائج أن صنف الكونادريا أعطي أعلى القيم فى المحصول (عدد الثمار والمحصول الكلى للشجرة) وكذلك الصفات الطبيعية للثمار (وزن وطول وقطر الثمرة) يليه الصنف الجيزي بينما تفوق الصنف البلاك ميشن فى الصفات الكيماوية للثمار(نسبة المواد الصلبة الذائبة الكلية ونسبة الحموضة والسكريات الكلية والمختزلة الغير مختزلة) يليه الصنف الكادوتا .أما بالنسبة للتقييم العام الرقمي فقد أوضحت الدراسة أن صنفي الكونادريا والكادوتا قد حصلا على أعلى درجات التقييم مقارنة بباقي الأصناف و بناء على ذلك يمكن التوصية تحت نفس ظروف منطقة الدراسة ونفس عمر الأشجار زراعة صنفي التين الكونادريا والكادوتا. 
              Table (1): Productivity estimated as number of fruits from boni and main crops per ether shoot or tree of five fig cultivars, 
                       evaluated under environmental conditions of Badr region, El-Behaira Governorate, Egypt during 2002 and 2003 seasons.

	Cultivars
	Boni-Crop
	Main-Crop
	Total

	
	Number of fruits/shoot
	Number of fruits/tree
	Number of fruits/shoot
	Number of fruits/tree
	Number of fruits/shoot
	Number of fruits/tree

	
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean

	Black Mission
	0.05

B
	0.06

B
	0.06
	10.33

C
	12.00

C
	11.17
	4.10

C
	3.53

C
	3.82
	528.60

B
	360.00

B
	444.30
	4.15

C
	3.59

C
	3.87
	538.93

C
	372.00

C
	455.47

	Conadria
	0.10

A
	0.11

A
	0.11
	17.33

A
	18.00

A
	17.67
	4.63

A
	4.53

A
	4.58
	584.60

A
	432.80

A
	508.70
	4.73

A
	4.64

A
	4.69
	601.93

A
	450.80

A
	526.37

	Kadota
	0.08

AB
	0.07

AB
	0.08
	7.00

D
	9.33

D
	8.17
	3.23

D
	3.16

D
	3.20
	472.10

C
	302.30

C
	387.20
	3.31

D
	3.23

D
	3.27
	479.10

D
	311.63

D
	395.37

	Gizi
	0.09

A
	0.08

A
	0.09
	11.33

B
	15.67

B
	13.50
	4.46

B
	3.76

B
	4.11
	583.70

A
	422.80

A
	503.30
	4.55

B
	3.84

B
	4.20
	595.03

B
	438.47

B
	516.75

	Sultani
	0.04

C
	0.03

C
	0.04
	1.90

E
	2.03

E
	1.97
	3.03

E
	2.73

E
	2.88
	169.50

D
	134.30

D
	151.90
	3.07

E
	2.76

E
	2.92
	171.40

E
	136.33

E
	153.87


Table (2): Yield as fruits weight of boni, main and total crop per tree of five fig cultivars, evaluated under 
           environmental conditions of Badr region, El-Behaira Governorate, Egypt during 2002 and 2003 seasons.

	Cultivars
	Weight of fruits/tree (Kg)
	Total yield/tree (Kg)

	
	Boni-Crop
	Main-Crop
	

	
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean

	Black Mission
	0.48

C
	0.56

C
	0.52
	14.25

C
	19.73

C
	16.99
	14.81

C
	20.29

C
	17.55

	Conadria
	0.94

A
	1.05

A
	1.00
	19.60

A
	25.95

A
	22.78
	20.65

A
	26.89

A
	23.77

	Kadota
	0.30

D
	0.42

D
	0.36
	10.36

D
	15.92

D
	13.14
	10.78

D
	16.22

D
	13.50

	Gizi
	0.60

B
	0.84

B
	0.72
	18.27

B
	23.39

B
	20.83
	19.11

B
	23.99

B
	21.55

	Sultani
	0.07

E
	0.08

E
	0.08
	4.10

E
	4.32

E
	4.21
	4.88

E
	4.39

E
	4.64


Table (3): Some fruit physical properties of five fig cultivars, evaluated under environmental conditions of 
               Badr region, El-Behaira Governorate, Egypt during 2002 and 2003 seasons.

	Cultivars
	Fruit weight (gm)
	Fruit length (cm)
	Fruit diameter (cm)
	Fruit shape L/D

	
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean

	Black Mission
	37.33

C
	39.58

C
	38.46
	3.45

E
	3.67

E
	3.65
	4.80

C
	5.16

C
	4.98
	1.39

A
	1.40

A
	1.40

	Conadria
	44.38

A
	45.29

A
	44.84
	4.99

A
	5.11

A
	5.05
	5.31

A
	5.61

A
	5.46
	1.06

C
	1.09

C
	1.08

	Kadota
	33.73

D
	34.27

D
	34.00
	4.26

C
	4.51

C
	4.39
	4.89

C
	5.15

C
	5.02
	1.14

B
	1.14

B
	1.14

	Gizi
	40.07

B
	43.21

B
	41.64
	4.40

B
	4.65

B
	4.53
	4.95

B
	5.41

B
	5.18
	1.13

B
	1.16

B
	1.15

	Sultani
	25.50

E
	30.52

E
	28.01
	3.88

D
	4.04

D
	3.96
	3.85

D
	4.13

D
	3.99
	0.99

D
	1.02

D
	1.01


Table (4): Some fruit chemical constituents of five fig cultivars, evaluated under environmental conditions
               of Badr region, El-Behaira Governorate, Egypt during 2002 and 2003 seasons.

	Cultivars
	TSS (%)
	Acidity (%)
	TSS/Acid ratio
	Reducing sugar (%)
	Non reducing sugars (%)
	Total sugars (%)

	
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean
	2002
	2003
	Mean

	Black Mission
	26.40

A
	26.80

A
	26.60
	0.21

A
	0.22

A
	0.22
	125.71

B
	124.30

B
	125.00
	15.70

A
	16.66

A
	16.18
	1.73

A
	1.71

A
	1.72
	17.43

A
	18.49

A
	17.96

	Conadria
	24.03

C
	25.17

C
	24.60
	0.20

A
	0.20

A
	0.20
	120.10

B
	127.40

B
	123.75
	15.78

A
	16.55

A
	16.17
	1.71

A
	1.80

A
	1.76
	17.49

A
	18.36

A
	17.93

	Kadota
	25.20

B
	26.10

B
	25.65
	0.13

B
	0.13

B
	0.13
	167.80

A
	198.00

A
	182.90
	15.99

A
	16.82

A
	16.41
	1.75

A
	1.86

A
	1.81
	17.74

A
	18.68

A
	18.21

	Gizi
	17.00

E
	18.40

E
	17.70
	0.22

A
	0.22

A
	0.22
	77.04

C
	80.00

C
	78.50
	11.87

C
	12.61

C
	12.24
	1.31

C
	1.39

C
	1.35
	13.18

C
	14.00

C
	13.65

	Sultani
	19.90

D
	20.60

D
	20.25
	0.21

A
	0.21

A
	0.21
	94.76

C
	97.22

C
	95.99
	14.74

B
	14.64

B
	14.69
	1.53

B
	1.58

B
	1.56
	16.27

B
	16.22

B
	16.25


Table (5): Numerical evaluation of five fig cultivars, evaluated under environmental conditions 
              of Badr region, El-Behaira Governorate, Egypt during 2002 and 2003 seasons.

	Cultivars
	Weight of winter swinging per tree
	Yield/tree per year
	Fruit weight main-crop
	T.S.S (%)
	T.S.S/acid ratio
	Total units

	
	Kg
	Units (30)
	Kg
	Units (30)
	gm
	Units (10)
	%
	Units (15)
	value
	Units (15)
	100

	Black Mission
	3.57
	10.48
	17.55
	22.15
	38.46
	8.58
	26.00
	15.00
	125.00
	10.25
	66.46

	Conadria
	7.15
	20.99
	23.77
	30.00
	44.84
	10.00
	24.60
	14.19
	123.75
	10.15
	85.33

	Kadota
	10.22
	30.00
	13.50
	17.04
	34.00
	7.58
	25.65
	14.80
	182.90
	15.00
	84.42

	Gizi
	6.60
	19.37
	21.55
	27.20
	41.64
	9.29
	17.70
	10.21
	78.50
	6.44
	72.51

	Sultani
	6.84
	20.08
	4.64
	5.86
	28.01
	6.25
	20.25
	11.68
	95.99
	7.87
	51.74
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