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         CCUMULATION of annual intra- and inter-cultivar variation in 

…….diagnostic attributes of the dioecious mango (Mangifera indica) 

fruit trees render the accurate identification of such cultivars beset 

with problems and uncertainty. To overcome these problems, a data 

matrix was compiled to incorporate comparative observations on 34 

characters of the fruits of 14 cultivars of mango (Mangifera indica L.) 

collected from Jazan region, southwestern of Saudi Arabia. The set of 

characters was analyzed under the key-generating patch of computer 

programs DELTA. Detailed and item descriptions of all characters of 

each cultivar as produced by the programs are provided. The key 

serves the purpose of accurate identification of the cultivars and the 

detailed descriptions provide an easy means of confirming the 

identification. The inherent flexibility of key-generating computer 

programs allows for the periodic revision and updating of the key and 

the descriptions of cultivars as well as its expansion to accommodate 

additional taxa and/or characters. Correct identification of a cultivar is 

of vital economic importance because it is the most essential element 

in determining its market value and, consequently, its profitability.   
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Mango (Mangifera indica L.: Anacardiaceae) is one of the world‟s most 
important tropical fruits, and is widely regarded as the most popular fruit in 
tropical and subtropical regions. Unlike the mango‟s long history in India, 
Pakistan and Brazil, mangos are not indigenous to Saudi Arabia. It was 
introduced only 30 years ago, but is popular among Saudis. Some mango trees in 
the region are reportedly over 100 years old. (Dawah et al., 2013). Farmers in 
Jazan, southwestern of Saudi Arabia begin to harvest thousands of tons of mango 
fruit in March. There has been a marked increase in the number of mango trees 
in the region and many more farmers are focusing on growing mangoes and 
other types of fruit. The region holds an annual mango festival to market this 
important produce inside and outside the Kingdom.  
 

Mango fruit of the different cultivars varies in shape, size, appearance and 

internal characteristics. The fruit is a fleshly drupe, varying in size from 2.5-30 

cm long, may be kidney-shaped, ovate or round and weigh from approximately 

200 g to over 2000 g. The leathery skin is waxy and smooth and when ripe 
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entirely become pale green or yellow marked with red, depending on the cultivar 

(Griesbach, 2003). 

 

Mangoes in general have good flavor, taste, aroma and texture and most 

varieties are consumed fresh. The perishable nature of mangoes and its short 

harvest season severely limits its use for fresh consumption and exportation 

(Marin et al., 1992). The desirable characteristics found in mango fruits are 

regular bearing, good fruit shape and flesh quality, weight of 300-400 g per fruit, 

extended production period and extended storage and shelf life, pest and disease 

resistance (Iyer and Dinesh, 1997).  

 

Different local names for the same cultivar make characterization of 

germplasm important for better use of all genetic resources available. The 

International Plant Genetic Resources Institute (IPGRI) has developed a descriptor 

list to assist in the identification of cultivars. The list contains passport data for 

identifying the accession and information recorded by collectors (IPGRI, 2006). 

 

Morphological characterization is traditionally the most common method 

used for studying many different crops (González et al., 2002) such as mango 

(Ascenso et al., 1981; Illoh and Olorode, 1991; Jintanawong et al., 1992; Subedi 

et al., 2009 and Mussane, 2010). However, the mango trees are dioecious and 

there is no guarantee that pollination of a tree with female flowers will always 

take place by pollen from the same tree with male flowers so that the 

morphological and other characteristics of the fruit will remain constant. 

Consequently, accumulation of annual variation in these characteristics reduces 

their value as means of identifying mango cultivars whose correct identity 

becomes shrouded with uncertainty. This highlights the urgent need for an easy 

and reliable method of periodic revision and updating of the key to the mango 

cultivars and the widely available key-generating computer programs seemed to 

provide the required method. 

  

The general objective of this study was to identify and evaluate the main 

characteristics of 14 varieties of mango at Jazan region, southwestern of Saudi 

Arabia. The specific objectives were to discriminate the 14 mango varieties 

using morphological and morphometric characterization of fruits and seeds and 

make recommendations regarding the suitability of different varieties for fresh 

consumption, local consumption, exportation or fruit processing.  

 

Material and methods 

Samples 

The present study is based on specimens of 14 cultivars of Mango 

(Mangifera indica) in Jazan. These well-identified specimens were collected 

from Jazan Agricultural Research Station at Abu Arish. Aspects of 

morphological and morphometric variation of fruits and seeds are recorded 

comparatively for the taxa into a data matrix (see Appendix). At least 10 

specimens of each cultivar were used for recording its diagnostic attributes.  
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Data analysis  

The 34 morphological and morphometric characters defined in Table 1 were 

recorded comparatively for each of the 14 cultivars into a data matrix (See 

Appendix). Of these characters only eight are multistates while the remaining 26 are 

binary. The IPGRI descriptors for mangoes (2006) were used as a guide to put the 

character list (Table 1) to achieve maximum contrast between states of the same 

character, and be as easily observable as possible. For the extent of data collection, 

10 fruits were used as established by the IPGRI method. The set of programs 

DELTA as described by Dallwitz et al. (2000) was used in key-generation as well as 

in the production of coded and detailed descriptions of the cultivars. 

Results 

Application of DELTA to the data matrix produced the following key to the 

14 mango cultivars. The key is followed by additional results of the DELTA run 

in the form of detailed descriptions of character-states recorded for every cultivar 

in natural language (i.e. cultivars‟ descriptions) and in terms of the serial 

numbers assigned to them in Table 1 (i.e. coded descriptions).  

Characters: 34 indata, 34 included, 12 in key. 
Items: 14 in data, 14 included, 14 in key. 
Parameters: Rbase = 1.40 Abase = 2.00 Reuse = 1.01 Varywt =.80 
Characters included: 1–34 
Character reliabilities: 1–34,5.0 

1. Fruit beak perceptible ..........................................................................................  2 
 Fruit beak mammiform .......................................................................................  4 
 Fruit beak pointed ...............................................................................................  7 
 Fruit beak prominent ...........................................................................................  8 

2(1). Fruit shape oblong……………………………………………………... Fajrclan 
 Fruit shape ovoid……………………………………………………………….. 3 
 Fruit shape elliptical………………………………………………………Palmer 

3(2).     Fruit apex roundish; pulp of ripe fruit very juicy; fruit diameter 7-9 cm; fruit 
colour yellow with red blush………………………………………………..Keitt         
 Fruit apex acute; pulp of ripe fruit slightly juicy; fruit diameter 9.5-11 cm; fruit 
colour yellow……………………………………………………….. Kensington 

4(1). Fruit sinus shallow……………………………………………………………… 5 
 Fruit sinus deep…………………………………………………………… Nielm 
 Fruit sinus absent……………………………………………………………….. 6 

5(4). Fruit shape oblong; fruit colour yellow; fruit skin less than 2 mm thick; colour 
of ripe fruit pulp orange ……………………………………Kitchner(Sudani) 
Fruit shape ovoid; fruit colour yellow with red blush; fruit skin 2 mm thick or 
more; colour of ripe fruit pulp yellow…………………………………….Hedan 

6(4). Fruit shape oblong; fruit diameter 9.5-11 cm; fruit stalk cavity absent; texture of  
         ripe fruit pulp firm .........................................................................  Qalb al-thoor 

Fruit shape ovoid; fruit diameter 7-9 cm; fruit stalk cavity present; texture of ripe  
fruit pulp loose ............................................................................  Tommy Atkins 

7(1). Fruit sinus shallow; pulp of ripe fruit juicy ..........................................  Van Dyke 
 Fruit sinus deep; pulp of ripe fruit slightly juicy .......................................  Nagwa 
 Fruit sinus absent; pulp of ripe fruit very juicy ...............................................  Zill 
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8(1). Fruit shape oblong; pulp of ripe fruit slightly juicy; fruit weight 300-450 gm; 
fruit apex obtuse....................................................................................  Sensation 

 Fruit shape ovoid; pulp of ripe fruit juicy; fruit weight 500-700 gm; fruit apex 
acute………………………………………………………… Al-khad al-gameel 

 

TABLE 1. List of 34 morphological and morphometric characters recorded 

comparatively for 14 Mango cultivars from Jazan, southwestern of 

Saudi Arabia and used in key generation. 

------------------------------------------------------------------------------------------------------------ 

1. Fruit length (cm): 1=  9-11/ 0 = 11.5-15 

2. Fruit diameter (cm): 1 = 9.5-11/ 0 = 7-9 

3. Fruit weight (gm): 1 = 500-700/ 0 = 300-450 

4. Fruit shape: 1 oblong / 2 ovoid / 3 elliptical  

5. Fruit apex: 1 roundish / 2 obtuse / 3 acute  

6. Fruit colour: 1 orange / 2 yellow / 3 yellow with red blush / 4 greenish 

red  

7. Fruit stalk cavity: 1 present/ 0 absent 

8. Fruit beak: 1 perceptible / 2 mammiform / 3 pointed / 4 prominent  

9. Fruit sinus: 1 shallow/ 2 deep/ 3 absent 

10. Fruit skin: 1 thin (less than 2 mm)/ 0 thick (2 mm or more) 

11. Pulp colour of ripe fruit: 1 yellow/ 0 orange 

12. Pulp texture: 1 loose/ 0 firm 

13. Fruit skin: 1 strongly adherent to pulp/ 0 easily separable from pulp 

14. Quantity of fiber in pulp: 1 high/ 0 low 

15. Pulp: 1 slightly juicy/ 2 juicy/ 3 very juicy 

16. Adherence of fibers to fruit skin: 1 present/ 0 absent 

17. Fiber length in the pulp: 1 long (about 1.5 cm or more)/ 0 short (less 

than 1.5 cm) 

18. Pulp: 1 aromatic/ 0 not aromatic 

19. Pulp %: 1 less than 75/ 0 75 or more 

20. Stone length (cm): 1 6-8.5/ 0 9-12 

21. Stone width (cm): 1 3-4/ 0 4.25-5 

22. Stone L/W ratio: 1 less than 2/ 0 2 or more 

23. Stone thickness (cm): 1 less than 2/ 0 2 or more 

24. Stone weight (gm): 1 18-30/ 0 30.1-44 

25. Veins on stone: 1 superficial/ 2 deep/ 3 elevated 

26. Vein pattern: 1 forked/ 0 parallel 

27. Quantity of fibre on stone: 1 high/ 0 low 

28. Length of fibres on stone (cm): 1 long (1.5 or more)/ 0 short (less than 

1.5) 

29. Texture of fibres on stone: 1 soft/ 2 coarse/ 3 silky 

30. Seed length (cm): 1 4-6/ 0 6.5-8 

31. Seed width (cm): 1 2-2.5/ 0 3-3.5 

32. Seed L/W ratio: 1 1-2/ 0 2.3-4 

33. Seed shape: 1 reniform/ 0 oblong 

34. Seed: 1 mono-embryonic/ 0 poly-embryonic   

Culti 

vars Descriptions 

Al-khad al-gameel 

Fruit length 9–11 cm. Fruit weight 500–700 gm. Fruit shape ovoid. Fruit 

apex acute. Fruit colour orange. Fruit stalk cavity present. Fruit beak prominent. 
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Fruit sinus absent. Fruit skin 2 mm thick or more. Colour of ripe fruit pulp 

orange. Texture of ripe fruit pulp firm. Fruit skin strongly adherent to pulp. 

Quantity of fibre in pulp low. Pulp of ripe fruit juicy. Fibres not adherent to skin 

of ripe fruit. Length of fibres in pulp less than 1.5 cm. Pulp of ripe fruit not 

aromatic. Pulp 75 % or more. Stone length 6–8.5 cm. Stone width 3–4 cm. Stone 

length/width ratio less than 2. Stone thickness less than 2 cm. Stone weight 18 – 

30 gm. Veins on stone elevated. Quantity of fibres on stone high. Fibres on stone 

less than 1.5 cm long. Fibres on stone coarse. Seed length 4 – 6 cm. Seed width 3 

– 3.5 cm. Seed length/width ratio 1 – 2. Seed oblong. Seeds poly-embryonic. 

 

Fajrclan 

Fruit length 11.5–15 cm. Fruit diameter 7–9 cm. Fruit weight 500–700 gm. 

Fruit shape oblong. Fruit apex roundish. Fruit colour yellow. Fruit stalk cavity 

present. Fruit beak perceptible. Fruit sinus shallow. Fruit skin 2 mm thick or more. 

Colour of ripe fruit pulp yellow. Texture of ripe fruit pulp firm. Fruit skin strongly 

adherent to pulp. Quantity of fibre in pulp low. Fibres adherent to skin of ripe fruit. 

Length of fibres in pulp less than 1.5 cm. Pulp of ripe fruit aromatic. Pulp 75 % or 

more. Stone length 9–12 cm. Stone width 4.25 – 5 cm. Stone length/width ratio 2 

or more. Stone thickness less than 2 cm. Stone weight 30.1 – 44 gm. Veins on 

stone superficial. Quantity of fibres on stone high. Fibres on stone less than 1.5 cm 

long. Fibres on stone coarse. Seed length 6.5 – 8 cm. Seed width 2 – 2.5 cm. Seed 

length/width ratio 2.3 – 4. Seed reniform. Seeds mono-embryonic. 

 

Hedan 

Fruit length 9–11 cm. Fruit diameter 7–9 cm. Fruit weight 300–450 gm. Fruit 

shape ovoid. Fruit apex obtuse. Fruit colour yellow with red blush. Fruit stalk 

cavity absent. Fruit beak mammiform. Fruit sinus shallow. Fruit skin 2 mm thick 

or more. Colour of ripe fruit pulp yellow. Texture of ripe fruit pulp loose. Fruit 

skin strongly adherent to pulp. Quantity of fibre in pulp high. Pulp of ripe fruit 

very juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp about 

1.5cm or more.  Pulp of ripe fruit aromatic.  Pulp less than 75 %.  Stone  length 

6-8.5cm. Stone width 3–4 cm. Stone length/width ratio 2 or more. Stone 

thickness 2 cm or more. Stone weight 18 – 30 gm. Veins on stone deep. Quantity 

of fibres on stone high. Fibres on stone 1.5 cm long or more. Fibres on stone 

soft. Seed length 4 – 6 cm. Seed width 2 – 2.5 cm.  Seed length/ width  ratio 

2.3-4. Seed oblong. Seeds mono-embryonic. 

 

Keitt 

Fruit length 9–11 cm. Fruit diameter 7–9 cm. Fruit weight 500–700 gm. Fruit 

shape ovoid. Fruit apex roundish. Fruit colour yellow with red blush. Fruit stalk 

cavity absent. Fruit beak perceptible. Fruit sinus absent. Fruit skin less than        

2mm thick. Colour of ripe fruit pulp orange. Texture of ripe fruit pulp loose. 

Fruit skin strongly adherent to pulp. Quantity of fibre in pulp low. Pulp of ripe 

fruit very juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp 

about 1.5 cm or more. Pulp of ripe fruit aromatic. Pulp 75 % or more. Stone 

length 6–8.5 cm. Stone width 4.25 – 5 cm. Stone length/width ratio less than 2. 
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Stone thickness 2 cm or more. Stone weight 18 – 30 gm. Veins on stone 

elevated. Quantity of fibres on stone high. Fibres on stone 1.5 cm long or more. 

Fibres on stone soft. Seed length 4 – 6 cm. Seed width 2 – 2.5 cm. Seed 

length/width ratio 1 – 2. Seed oblong. Seeds mono-embryonic. 

 

Kensington 

Fruit length 9–11 cm. Fruit diameter 9.5–11 cm. Fruit weight 500–700 gm. 

Fruit shape ovoid. Fruit apex acute. Fruit colour yellow. Fruit stalk cavity 

present. Fruit beak perceptible. Fruit sinus absent. Fruit skin less than 2 mm 

thick. Colour of ripe fruit pulp yellow. Texture of ripe fruit pulp firm. Fruit skin 

strongly adherent to pulp. Quantity of fibre in pulp high. Pulp of ripe fruit 

slightly juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp less 

than 1.5 cm. Pulp of ripe fruit aromatic. Pulp less than 75 %. Stone length 6–8.5cm. 

Stone width 3–4 cm. Stone length/width ratio less than 2. Stone thickness 2 cm or 

more. Stone weight 18 – 30 gm. Veins on stone deep. Quantity of fibres on stone 

low. Fibres on stone 1.5 cm long or more. Fibres on stone soft. Seed length 4 – 6 

cm. Seed width 2 – 2.5 cm. Seed length/width ratio 2.3 – 4. Seed reniform. Seeds 

poly-embryonic. 

 

Kitchner (Sudani) 

Fruit length 9–11 cm. Fruit diameter 7–9 cm. Fruit weight 300–450 gm. Fruit 

shape oblong. Fruit apex obtuse. Fruit colour yellow. Fruit stalk cavity absent. 

Fruit beak mammiform. Fruit sinus shallow. Fruit skin less than 2 mm thick. 

Colour of ripe fruit pulp orange. Texture of ripe fruit pulp loose. Fruit skin 

strongly adherent to pulp. Quantity of fibre in pulp high. Pulp of ripe fruit very 

juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp about 1.5 cm 

or more. Pulp of ripe fruit aromatic. Pulp less than 75 %. Stone length 6–8.5 cm. 

Stone width 3–4 cm. Stone length/width ratio less than 2. Stone thickness 2 cm 

or more. Stone weight 30.1 – 44 gm. Veins on stone superficial. Quantity of 

fibres on stone high. Fibres on stone 1.5 cm long or more. Fibres on stone silky. 

Seed length 4 – 6 cm. Seed width 2 – 2.5 cm. Seed length/width ratio 1 – 2. Seed 

reniform. Seeds poly-embryonic. 

 

Nagwa 

Fruit length 11.5–15 cm. Fruit diameter 7–9 cm. Fruit weight 500–700 gm. 

Fruit shape oblong. Fruit apex roundish. Fruit colour yellow. Fruit stalk cavity 

present. Fruit beak pointed. Fruit sinus deep. Fruit skin 2 mm thick or more. 

Colour of ripe fruit pulp orange. Texture of ripe fruit pulp loose. Fruit skin 

strongly adherent to pulp. Quantity of fibre in pulp low. Pulp of ripe fruit slightly 

juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp about 1.5 cm 

or more. Pulp of ripe fruit not aromatic. Pulp 75 % or more. Stone length 9–12 

cm. Stone width 3–4 cm. Stone length/width ratio 2 or more. Stone thickness less 

than 2 cm. Stone weight 18 – 30 gm. Veins on stone elevated. Quantity of fibres 

on stone low. Fibres on stone less than 1.5 cm long. Fibres on stone soft. Seed 

length 4 – 6 cm. Seed width 2 – 2.5 cm. Seed length/width ratio 2.3 – 4. Seed 

reniform. Seeds poly-embryonic. 
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Nielm 
Fruit length 11.5–15 cm. Fruit diameter 9.5–11 cm. Fruit weight 500–700gm. 

Fruit shape oblong. Fruit apex obtuse. Fruit colour yellow. Fruit stalk cavity 
present. Fruit beak mammiform. Fruit sinus deep. Fruit skin 2 mm thick or more. 
Colour of ripe fruit pulp orange. Texture of ripe fruit pulp loose. Fruit skin 
strongly adherent to pulp. Quantity of fibre in pulp high. Pulp of ripe fruit very 
juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp about 1.5 cm 
or more. Pulp of ripe fruit aromatic. Pulp less than 75 %. Stone length 6–8.5 cm. 
Stone width 3–4 cm. Stone length/width ratio 2 or more. Stone thickness 2 cm or 
more. Stone weight 30.1 – 44 gm. Veins on stone elevated. Quantity of fibres on 
stone low. Fibres on stone 1.5 cm long or more. Fibres on stone soft. Seed length 
4 – 6 cm. Seed width 2 – 2.5 cm. Seed length/width ratio 1 – 2. Seed reniform. 
Seeds mono-embryonic. 

 
Palmer 
Fruit length 11.5–15 cm. Fruit diameter 7–9 cm. Fruit weight 500–700 gm. 

Fruit shape elliptical. Fruit apex obtuse. Fruit colour greenish red. Fruit stalk 
cavity absent. Fruit beak perceptible. Fruit sinus shallow. Fruit skin 2 mm thick 
or more. Colour of ripe fruit pulp orange. Texture of ripe fruit pulp firm. Fruit 
skin easily separable from pulp. Quantity of fibre in pulp low. Pulp of ripe fruit 
very juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp less than 
1.5 cm. Pulp of ripe fruit aromatic. Pulp 75 % or more. Stone length 9–12 cm. 
Stone width 4.25 – 5 cm. Stone length/width ratio 2 or more. Stone thickness less 
than 2 cm. Stone weight 18 – 30 gm. Veins on stone superficial. Quantity of 
fibres on stone high. Fibres on stone less than 1.5 cm long. Fibres on stone soft. 
Seed length 4 – 6 cm. Seed width 3 – 3.5 cm. Seed length/width ratio 1 – 2. Seed 
reniform. Seeds mono-embryonic. 

 
Qalb al-thoor 
Fruit length 11.5–15 cm. Fruit diameter 9.5–11 cm. Fruit weight 500–700gm. 

Fruit shape oblong. Fruit apex obtuse. Fruit colour yellow with red blush. Fruit 
stalk cavity absent. Fruit beak mammiform. Fruit sinus absent. Fruit skin 2 mm 
thick or more. Colour of ripe fruit pulp yellow. Texture of ripe fruit pulp firm. 
Fruit skin strongly adherent to pulp. Quantity of fibre in pulp high. Pulp of ripe 
fruit juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp about 1.5 
cm or more. Pulp of ripe fruit aromatic. Pulp less than 75 %. Stone length 9–12 
cm. Stone width 4.25 – 5 cm. Stone length/width ratio 2 or more. Stone thickness 
less than 2 cm. Stone weight 30.1 – 44 gm. Veins on stone deep. Quantity of 
fibres on stone high. Fibres on stone less than 1.5 cm long. Fibres on stone 
coarse. Seed length 4 – 6 cm. Seed width 3 – 3.5 cm. Seed length/width ratio 1 -2. 
Seed oblong. Seeds poly-embryonic. 

 
Sensation 
Fruit length 9–11 cm. Fruit diameter 7–9 cm. Fruit weight 300–450 gm. Fruit 

shape oblong. Fruit apex obtuse. Fruit colour yellow with red blush. Fruit stalk 
cavity absent. Fruit beak prominent. Fruit sinus absent. Fruit skin 2 mm thick or 
more. Colour of ripe fruit pulp yellow. Texture of ripe fruit pulp firm. Fruit skin 
strongly adherent to pulp. Quantity of fibre in pulp high. Pulp of ripe fruit 
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slightly juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp about 
1.5 cm or more. Pulp of ripe fruit aromatic. Pulp less than 75 %. Stone length 
6–8.5 cm. Stone width 3–4 cm. Stone length/width ratio 2 or more. Stone 
thickness less than 2 cm. Stone weight 18–30 gm. Veins on stone deep. Quantity 
of fibres on stone high. Fibres on stone less than 1.5 cm long. Fibres on stone 
soft. Seed length 4–6 cm. Seed width 3 – 3.5 cm. Seed length/width ratio 1–2. 
Seed oblong. Seeds mono-embryonic. 

 
Tommy Atkins 
Fruit length 11.5–15 cm. Fruit diameter 7–9 cm. Fruit weight 500–700 gm. 

Fruit shape ovoid. Fruit apex obtuse. Fruit colour yellow with red blush. Fruit 
stalk cavity present. Fruit beak mammiform. Fruit sinus absent. Fruit skin 2 mm 
thick or more. Colour of ripe fruit pulp yellow. Texture of ripe fruit pulp loose. 
Fruit skin strongly adherent to pulp. Quantity of fibre in pulp low. Pulp of ripe 
fruit juicy. Fibres adherent to skin of ripe fruit. Length of fibres in pulp less than 
1.5 cm. Pulp of ripe fruit aromatic. Pulp less than 75 %. Stone length 9–12 cm. 
Stone width 4.25 – 5 cm. Stone length/width ratio 2 or more. Stone thickness less 
than 2 cm. Stone weight 18 – 30 gm. Veins on stone deep. Quantity of fibres on 
stone high. Fibres on stone 1.5 cm long or more. Fibres on stone coarse. Seed 
length 6.5 – 8 cm. Seed width 3 – 3.5 cm. Seed length/width ratio 2.3 – 4. Seed 
oblong. Seeds mono-embryonic. 

 
Van Dyke 
Fruit length 9–11 cm. Fruit diameter 7–9 cm. Fruit weight 300–450 gm. Fruit 

shape oblong. Fruit apex roundish. Fruit colour yellow with red blush. Fruit stalk 
cavity present. Fruit beak pointed. Fruit sinus shallow. Fruit skin 2 mm thick or 
more. Colour of ripe fruit pulp orange. Texture of ripe fruit pulp loose. Fruit skin 
easily separable from pulp. Quantity of fibre in pulp low. Pulp of ripe fruit juicy. 
Fibres not adherent to skin of ripe ruit. Length of fibres in pulp less than 1.5 cm. 
Pulp of ripe fruit aromatic. Pulp less than 75 %. Stone length 6–8.5 cm. Stone 
width 3–4 cm. Stone length/width ratio 2 or more. Stone thickness less than            
2cm. Stone weight 18 – 30 gm. Veins on stone deep. Quantity of fibres on stone 
high. Fibres on stone less than 1.5 cm long. Fibres on stone coarse. Seed length  
4–6cm. Seed width 2–2.5cm. Seed length/width ratio 1–2. Seed reniform. Seeds 
mono-embryonic. 

 
Zill 
Fruit length 9–11 cm. Fruit diameter 9.5–11 cm, or 7–9 cm. Fruit weight 

500–700 gm. Fruit shape ovoid. Fruit apex acute. Fruit colour yellow with red 
blush. Fruit stalk cavity absent. Fruit beak pointed. Fruit sinus absent. Fruit skin 
2 mm thick or more. Colour of ripe fruit pulp orange. Texture of ripe fruit pulp 
loose. Fruit skin easily separable from pulp. Quantity of fibre in pulp high. Pulp 
of ripe fruit very juicy. Fibres adherent to skin of ripe fruit. Length of fibres in 
pulp about 1.5 cm or more. Pulp of ripe fruit not aromatic. Pulp less than 75 %. 
Stone length 6–8.5 cm. Stone width 3–4 cm. Stone length/width ratio 2 or more. 
Stone thickness less than 2 cm. Stone weight 30.1 – 44 gm. Veins on stone deep. 
Quantity of fibres on stone high. Fibres on stone less than 1.5 cm long. Fibres on 
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stone soft. Seed length 4–6 cm. Seed width 3–3.5cm. Seed length/width ratio     
1–2. Seed oblong. Seeds mono-embryonic. 
 
Items’ descriptions 

For each cultivar the characters and character-states given in the detailed 
descriptions are replaced by the serial numbers assigned to them in Table 1; the 
numbers of a character and its state are separated by a comma. 

 
# \b{}Al-khad al-gameel\b0{}/ 
1,1 3,1 4,2 5,3 6,1 7,1 8,4 9,3 10,2 11,2 12,2 13,1 14,2 15,2 16,2 17,2 18,2 

19,2 20,1 21,1 22,1 23,1 24,1 25,3 27,1 28,2 29,2 30,1 31,2 32,1 33,2 34,2 
# Fajrclan/ 
1,2 2,2 3,1 4,1 5,1 6,2 7,1 8,1 9,1 10,2 11,1 12,2 13,1 14,2 16,1 17,2 18,1 

19,2 20,2 21,2 22,2 23,1 24,2 25,1 27,1 28,2 29,2 30,2 31,1 32,2 33,1 34,1 
# Hedan/ 
1,1 2,2 3,2 4,2 5,2 6,3 7,2 8,2 9,1 10,2 11,1 12,1 13,1 14,1 15,3 16,1 17,1 

18,1 19,1 20,1 21,1 22,2 23,2 24,1 25,2 27,1 28,1 29,1 30,1 31,1 32,2 33,2 34,1 
# Keitt/ 
1,1 2,2 3,1 4,2 5,1 6,3 7,2 8,1 9,3 10,1 11,2 12,1 13,1 14,2 15,3 16,1 17,1 

18,1 19,2 20,1 21,2 22,1 23,2 24,1 25,3 27,1 28,1 29,1 30,1 31,1 32,1 33,2 34,1 
# Kensington/ 
1,1 2,1 3,1 4,2 5,3 6,2 7,1 8,1 9,3 10,1 11,1 12,2 13,1 14,1 15,1 16,1 17,2 

18,1 19,1 20,1 21,1 22,1 23,2 24,1 25,2 27,2 28,1 29,1 30,1 31,1 32,2 33,1 34,2 
# Kitchner (Sudani)/ 
1,1 2,2 3,2 4,1 5,2 6,2 7,2 8,2 9,1 10,1 11,2 12,1 13,1 14,1 15,3 16,1 17,1 

18,1 19,1 20,1 21,1 22,1 23,2 24,2 25,1 27,1 28,1 29,3 30,1 31,1 32,1 33,1 34,2 
# Nagwa/ 
1,2 2,2 3,1 4,1 5,1 6,2 7,1 8,3 9,2 10,2 11,2 12,1 13,1 14,2 15,1 16,1 17,1 

18,2 19,2 20,2 21,1 22,2 23,1 24,1 25,3 27,2 28,2 29,1 30,1 31,1 32,2 33,1 34,2 
# Nielm/ 
1,2 2,1 3,1 4,1 5,2 6,2 7,1 8,2 9,2 10,2 11,2 12,1 13,1 14,1 15,3 16,1 17,1 

18,1 19,1 20,1 21,1 22,2 23,2 24,2 25,3 27,2 28,1 29,1 30,1 31,1 32,1 33,1 34,1 
# Palmer/ 
1,2 2,2 3,1 4,3 5,2 6,4 7,2 8,1 9,1 10,2 11,2 12,2 13,2 14,2 15,3 16,1 17,2 

18,1 19,2 20,2 21,2 22,2 23,1 24,1 25,1 27,1 28,2 29,1 30,1 31,2 32,1 33,1 34,1 
# Qalb al-thoor/ 
1,2 2,1 3,1 4,1 5,2 6,3 7,2 8,2 9,3 10,2 11,1 12,2 13,1 14,1 15,2 16,1 17,1 

18,1 19,1 20,2 21,2 22,2 23,1 24,2 25,2 27,1 28,2 29,2 30,1 31,2 32,1 33,2 34,2 
# Sensation/ 
1,1 2,2 3,2 4,1 5,2 6,3 7,2 8,4 9,3 10,2 11,1 12,2 13,1 14,1 15,1 16,1 17,1 

18,1 19,1 20,1 21,1 22,2 23,1 24,1 25,2 27,1 28,2 29,1 30,1 31,2 32,1 33,2 34,1 
# Tommy Atkins/ 
1,2 2,2 3,1 4,2 5,2 6,3 7,1 8,2 9,3 10,2 11,1 12,1 13,1 14,2 15,2 16,1 17,2 

18,1 19,1 20,2 21,2 22,2 23,1 24,1 25,2 27,1 28,1 29,2 30,2 31,2 32,2 33,2 34,1 
# Van Dyke/ 
1,1 2,2 3,2 4,1 5,1 6,3 7,1 8,3 9,1 10,2 11,2 12,1 13,2 14,2 15,2 16,2 17,2 

18,1 19,1 20,1 21,1 22,2 23,1 24,1 25,2 27,1 28,2 29,2 30,1 31,1 32,1 33,1 34,1 
# Zill/ 
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1,1 2,1/2 3,1 4,2 5,3 6,3 7,2 8,3 9,3 10,2 11,2 12,1 13,2 14,1 15,3 16,1 17,1 
18,2 19,1 20,1 21,1 22,2 23,1 24,2 25,2 27,1 28,2 29,1 30,1 31,2 32,1 33,2 34,1 

Discussion 

While recording the fruit and seed characters of the 14 mango cultivars in 

grown in Jazan, it was possible to distinguish between the cultivars with 

desirable and undesirable characters. Thus, cultivars “Al-khad al-gamil, Keitt, 

Qalb al-thoor, Sensation, Tommy Atkins and Zill” showed the commercial 

desirable characters such as bright color, aromatic juicy pulp and compressed 

thin stone which make it suitable for fresh consuming in domestic and 

exportation market. Some cultivars “Kensington, Hedan, Kitchner (sudani) and 

Nielm” (See Appendix) were characterized by some undesirable palatability 

characters which make them suitable for mango processing but not for fresh 

consumption. These characters are the loose pulp, low percentage of pulp, high 

quantity of fibers in the pulp, strong adherence of fruit skin to the pulp and thick 

stone with high quantity of long fibers. On the other hand, the remaining four 

cultivars “Fajrclan, Nagwa, Vandyke and Palmer” (See Appendix) were sharing 

some preferable fruit characters like the fibreless pulp and the low quantity of 

short fibers on stone which satisfy exportation market due to having good eating 

qualities, in addition these varieties represented good fruit storage characteristics, 

that kept fresh for ten days after harvesting. Since mangoes are denominated as 

climactic fruit and ripen quickly after harvest in addition to disease problems and 

general perishable nature of the fruit (Mitra and Baldwin, 2001), so good storage 

life is very important in a breeding programme. The perishable nature of 

mangoes and its short harvest season severely limit their use for fresh 

consumption and exportation (Marin et al., 1992).  

 

The results proved that fruits of “Al-khad al-gamil” cultivar have the best 

desirable characters, like ovoid fruits which make it suitable for mechanical 

picking and packing systems as reported by Bally et al. (2009). The relatively 

large weighted fruits (500-700 gm) with average attractiveness; the firm, juicy 

pulp with low quantity of short fibers; there is no adherence of fibers to fruit 

skin; the percentage of pulp exceeds 75; stone is small weighted, thin and 

compressed with low quantity of short fibers; seeds are polyembryonic which 

make it suitable for different breeding programs. 

 

Morphological and morphometric characters have the advantage of being 

simple to identify and do not need expert effort. Morphological characterization 

can be used as an important tool since published descriptors lists are readily 

available for most major crop species (Hoogendijk and Williams, 2001). 

Morphological and morphometric characterization criteria are thus important, 

that can be used as references in mango breeding programmes or in marketing.  

 

The introduction of cultivars from one agroclimatic region to another has 

indicated that for certain characteristics some genotypes were stable while others 

were highly influenced by the environment (Iyer and Dinesh, 1997). Fruit length 

values for all cultivars in this study were different than stated in literature. There 
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were also cultivars in results for fruit skin colour of “Sensation” cultivar were 

found to be yellow with red blush which agreed with that reported by Campbell 

(1992) and Knight and Schnell (1994), but Mussane (2010) stated the fruit skin 

colour was green in color. Skin coloration of mature fruit in part results from 

anthocyanins that develop when tissues are exposed to light.  

 

It is generally acknowledged that fruits for exportation should weigh 

approximately 500-700 gm and have good flesh quality. Therefore cultivars that 

can be selected for this purpose are “Al-khad al-gamil” and “Palmar” because 

they not only satisfy the weight requirement but also have a good flesh quality.   

Conclusion 

Correct identification of a commercial cultivar is undoubtedly the basic 

criterion for determining its market value and profitability which vary 

considerably from one cultivar to the next. The present study is the first attempt 

at solving the problems of accurate identification of mango cultivars in Jazan 

region, southwestern of Saudi Arabia. Unlike the currently prevailing method of 

identification of mango cultivars by visual observation of a few morphological 

characters of the fruit, the study succeeded in generating a conventional key 

based on 34 characters of the fruit and seeds recorded comparatively for the 14 

cultivars grown in the region using the powerful set of computer programs 

DELTA. The results of using the key and the accompanying descriptions have 

the added advantage of being accurate and repeatable. Furthermore, it is 

noticeable in the prelude to the key that of the 34 characters included in the data 

matrix, only 12 were sufficient for generating the key, indicating the sound basis 

on which the key was built. The remaining characters in the detailed description 

of each species serve the all-important function of confirming the identifications 

achieved by using the key.  

 

The data matrix incorporating the characters recorded for the 14 cultivars in 

Jazan region can be modified to cater for any alterations in their characters which 

might result from changes in the source trees of pollen grains. The data matrix is 

also sufficiently flexible to accommodate additional cultivars and their characters 

from all regions in the Kingdom as well as any other cultivars which might be 

introduced in the future.     

 

It is recommended that future studies should include more cultivars from the 

collection at Saudi Arabia. Studies should also focus on morphological data, 

taking into account pest and disease resistance as well as genetic and cytological 

analysis. Future studies should also include genotype/environment interaction 

analysis over years. It is also recommended to introduce new cultivars from 

different countries in order to develop a better breeding programme. 

 

Acknowledgments: The author thanks Jazan Agricultural Research Center at Abu 

Arish (southwestern of Saudi Arabia) for supplying specimens for the present 

study. 
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تعريف بعض أصناف الوانجو في الوولكت العربيت السعوديت 

 التجاريتقيين كأداة لل الآلي واستخذاهه باستخذام الوفتاح

 
 لوياء فاروق عبذ الغفار شلبي

قسن العلوم البيولوجيت والجيولوجيت، كليت التربيت، جاهعت عين شوس، القاهرة، 

 <هصر

 

ج هي أُن الأشجاس الاسرْائيح ّادذMangifera indica ذعرثش أشجاس الواًجْ 

الوثوشج علٔ هسرْٓ العالن، ّهع ُزا الاًرشاس الْاسع ظِش الكثيش هي الأصٌاف 

الري ذرشاتَ في العذيذ هي الصفاخ، درٔ أصثذد عوليح الرعشيف الذليك للأصٌاف 

يعرثش الرعشيف الصذيخ للأصٌاف رّ أُويح الرصاديح ديْيح هي الصعْتح توكاى. ّ

ذعذ ش الأكثش أُويح في ذذذيذ ليورِا في السْق، ّتالرالي ستذيرِا. ديث ُْ العٌص

الصفاخ الوْسفْلْجيح ّالمياسيح الخاسجيح ّالذاخليح للثواس هي اُن ّأسِل الصفاخ 

الري يوكي اسرخذاهِا تذلح في ذعشيف الأصٌاف الوخرلفح ّدل العذيذ هي هشكلاخ 

صٌف هي  41للثواس لعذد ، ذن هلادظح الصفاخ الذاخليح ّالخاسجيح الرعشيف

أصٌاف الواًجْ في هٌطمح جاصاى، جٌْب غشب الوولكح العشتيح السعْديح 

صفح هْسفْلْجيح  41ّذسجيلِا تطشيمح هماسًح في هصفْفح تياًاخ ذشرول علٔ 

. اظِشخ DELTAاسرخذم هجوْعح الثشاهج ذن ذذليل ُزٍ الصفاخ تّلياسيح. 

تالإضافح الٔ هفراح للرعشيف يساعذ في ًرائج الرذليل ّصفا ذفصيليا لكل صٌف 

ذذذيذ دليك للأصٌاف.  ُّزٍ الطشيمح تجاًة اًِا ذْفش ّسيلح سِلح للرعشيف 

الذليك، فاى الوشًّح الورأصلح في تشاهج الكوثيْذش ذسوخ توشاجعح دّسيح ّذذذيث 

 للوفراح ّكزلك اهكاًيح اسريعاب أصٌاف أّ صفاخ إضافيح أّ كلاُوا. 

 

 

 

 

 


