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ABSTRACT 
 
 The present study was conducted at orchard located at the side of Alexandria desert road (Cairo - 
Alexandria, Km. 140), at Nubariya region during 2007 and 2008 seasons. The three experimented mango 
cultivars were Tommy Atkins, Kent and Keitt. The trees of the three studied cultivars are grafted on seeded 
rootstocks, attained nine years old and grown in Sandy soil. Trees of all mango cvs. were planted at 3×5 meter 
apart and subjected to the same horticultural practices. The objective of the present study is evaluation the 
vegetative growth (growth flushes, length and thickness of shoot, number of leaves per shoot as well as length, 
width and area of leaf, chlorophyll A, B and carotenoids in the three growth cycles) of three mango cultivars 
Tommy Atkins, Kent and Keitt grown under Nubariya conditions. The three mango cultivars exhibited three 
growth cycles, spring, summer and autumn. Kent mango cv. recorded the highest percentage of growth flushes 
(32.31 and 30.35 %) in the two seasons, while Keitt mango cv. recorded the lowest percentage (21.17 and 19.43 
%) in the two seasons. The summer growth cycle recorded the highest percentage (62.82 and 59.44 %) in the 
two seasons. Meanwhile, the average of the autumn growth cycle attained the lowest percentage (3.42 and 3.28 
%) in two the seasons. Tommy Atkins mango cv. recorded the highest shoot length, while Kent mango cv. 
recorded the lowest values in the two seasons. The autumn growth cycle recorded the highest shoot length. 
Meanwhile the average of the summer growth cycle attained the minimum values in the two seasons. Interaction 
between cultivars and growth cycles showed that Tommy Atkins mango cv. in the autumn growth cycle 
recorded the maximum values in the two seasons.  
- Keitt mango cv. recorded the highest shoot thickness, while Kent mango cv. recorded the minimum value in 

the two studied seasons.  
- Tommy Atkins mango cv. had the largest number of leaves / shoot followed by Keitt mango cv. meanwhile 

Kent cv. had lowest number in the two studied seasons. The autumn growth cycle in the three studied cvs. 
exhibited the maximum value number of leaves / shoot and the summer growth cycle recorded the 
minimum value in the two seasons.  

- Tommy Atkins mango cv. was found to have largest leaf length compared to the other cvs. meanwhile the 
lowest value was found in Keitt mango cv. in the two seasons. 

- The highest value of leaf width was found in Keitt mango cv. meanwhile, the lowest value was found in 
Tommy Akins mango cv. in the two seasons.  

- The highest value of leaf area was found in Tommy Atkins compared to Keitt mango cv. which had the 
lowest value; Kent mango cv. had moderate values of leaf area. The autumn growth cycle in the three 
studied cvs. recorded the highest value of leaf area and the summer growth cycle recorded the minimum 
value in the two seasons.  

- Kent mango cv. recorded the maximum value of leaf chlorophyll (A) and Tommy Atkins mango cv. 
recorded the minimum value in the two seasons.  

- Tommy Atkins and Kent mango cvs. recorded the maximum value of leaf chlorophyll (B) content in both 
seasons and Keitt mango cv. recorded the minimum value in the two seasons. The autumn growth cycle 
recorded the maximum value.  

 
Key words: Evaluation -Vegetative growth- Mango cultivars - Tomy Atkins,  Kent and Keitt. 
 
Introduction 
  
 In Egypt, mango is considerd as one of the main fruits which ranks the third after citrus and grapes. Mango 
trees were introduced form India to Egypt in 1825. Mango production is concentrated in five governorates 
(Sharkia, Ismailia, Giza, EL-Fayoum and Behera at Nubariya). The total acreage of mango in Egypt increased 
from about 85972 feddans in 2000 producing about 287226 tons to reach about 184204 feddans in 2007 
producing about 532322 tons (Ministry of Agriculture and land reclamation statistics, 2007). 
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 There were great variation in growth, yield as well as physical and chemical properties of the fruits of 
various mango cultivars grown in different climactic conditions. Abou - El-Az, (1988); Hussein et al (1989b); 
Salem (1993); Abd-El Hameed (1996); Ahmed et al (1998) and El-Masry and Said - Galila (1998). 
 The aim of the present study is to evaluate the vegetative growth of three mango cultivars newly introduced 
to Egypt; namely Tommy Atkins, Kent and Keitt grown in Nubariya, Behera governorate, Egypt. 
 
Materials And Methods 
 
 This study was carried out during two successive seasons (2007 and 2008) on three mango cultivars namely 
Tommy Atkins, Kent, and Keitt at a private orchard located in Nubariya at desert road (km. 140 Cairo – Alex ), 
Beheira governorate, Egypt. The selected trees were about nine years old, budded on seedling rootstocks and 
planted at 3×5 meters apart in sandy soil and irrigated by drip irrigation system. 
 The experiment was arranged in a completely randomized block design with three replicates and three trees 
/ replicate. Data were recorded during the two successive seasons of study as follow:- 
 
a. Growth flushes: 
 
 Eight limbs on each replicate representing the tree directions (North, South, East and West) were chosen to 
study the number of flushes start from spring, summer and autumn seasons. This was determined by labelling 
the new vegetative shoots. 
 
b. Shoot characteristics: 
1. Shoot length (cm.)                            
2. Shoot thickness (cm.) 
3. Number of leaves / shoot 
 
c. Leaf characteristics: 
 
 After the end of the first growth cycle, ten mature leaves (about 4-5 months old) were taken at random form 
each tree to carry out the following measurements. 
 
1. Leaf dimensions (cm.): 
 
 Leaf dimensions were determined in (cm.) as leaf length, width and index (L/W). 
 
2. Leaf area (cm.2): 
 
 Leaf area was measured by using the following equation as reported by Ahmed and Morsy (1999); L.A = 
0.70 (L×W)-1.06 where; 
L.A = leaf area (cm.2), L = maximum leaf length (cm.), W= maximum leaf width (cm.). 
 
3. Leaf chlorophyll (A, B) and carotenoids contents: 
 
 Leaf chlorophyll content; chlorophyll A and B as well as carotenoids were measured according to (Jyothi et 
al. 1998). 
 Statistical analysis and comparison among means were made using L.S.D. test at 5 % level according to 
Steel and Torrie (1980). 
 
Results And Discussion 
 
a. Growth flushes: 
 
Date in Table (1) show percentages of growth flushes produced during spring, summer and autumn growth 
cycles of the three mango cultivars grown under Nubariya region conditions during 2007 and 2008 seasons. 
 Growth flushes varied significantly according to cultivars, growth cycles and interaction between cultivars 
and growth cycles. 
 Kent mango cv. recorded the highest percentage of growth flushes 32.31 and 30.35 % in the two seasons, 
while Keitt mango cv. recorded the lowest percentage 21.17 and 19.43 % in 2007 and 2008 seasons, 
respectively. 
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 Under Nubariya conditions, the three mango cultivars exhibited three growth cycles, spring, summer and 
autumn. Summer growth cycle recorded the highest percentage 62.82 and 59.44 % in 2007 and 2008 seasons, 
respectively. Meanwhile the average of autumn growth cycle attained the lowest percentage 3.42 and 3.28 % in 
the two seasons, respectively. 
 Interaction between cultivars and growth cycles for growth flushes showed that Kent mango cv. in the 
summer growth cycle recorded the maximum values 72.55 and 69.61 % in 2007 and 2008 seasons, respectively. 
Meanwhile Keitt mango cv. in autumn growth cycle recorded the minimum value 1.91 and 1.83 % in 2007 and 
2008 seasons, respectively. 
 
Table 1: The growth flushes (%) of the three growth cycles of the  three mango cultivars grown under Nubariya region  conditions in 2007 

and 2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt 

2007 season 
Spring 14.05 e 18.54 d 10.76 e 14.45 B 
Summer 65.07 b 72.55 a 5.83 c 62.82 A 
Autumm 2.52 f 5.84 f 1.91 g 3.42 C 
Av. 27.21 B 32.31 A 21.17 C  
2008 season 
Spring 12.35 D 15.87 d 10.21 e 12.81 B 
Summer 62.44 b 69.61 a 46.26 c 59.44 A 
Autumm 2.45 g 5.57 f 1.83 h 3.28 C 
Av. 25.74 B 30.35 A 19.43 C  

Mean having the same letter (s) in each row are insignificantly different at 5% level . 

 
 These results were in agreement with those reported by Hassan (1970), Hussein et al. (1989a), El-Masry 
(2001) and Tawfik (2003) where they reported that vegetative flushes produced during three growth cycles i.e. 
spring, summer and autumn. On the other hand, these findings contradict with what was mentioned by Buell 
(1954), Krishnamurthi et al. (1961), Sen and Maiti (1970) and Scholefield et al. (1987). They reported more 
than three growth cycles. The later might be attributed to environmental climate close to the tropics. 
 
b. Shoot characteristics: 
 
1. The shoot length: 
 
 Date in Table (2) show the shoot length in the three growth cycles of the three mango cultivars grown under 
Nubariya region conditions in 2007 and 2008 seasons. 
 Shoot length varied significantly according to cultivars, growth cycles and interaction between cultivars and 
growth cycles. 
 Tommy Atkins mango cv. recorded the maximum values of shoot length 17.53 and 17.10 cm. in 2007 and 
2008 seasons, respectively, while Kent mango cv. recorded the minimum values 11.17 and 11.40 cm. in 2007 
and 2008 seasons, respectively. 
 Shoot length of the autumn growth cycle recorded the maximum values 16.88 and 16.11 cm. in 2007 and 
2008 seasons, respectively. Meanwhile the average of summer growth cycle attained the minimum values 11.66 
and 11.60 cm. in two seasons, respectively.  
 
Table 2: Mean shoot length (cm.) of the three growth cycles of three Mango cultivars grown under Nubariya region conditions in 2007 and 

2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt 

2007 season 
Spring 18.24 a 11.21 d 14.72 b 14.72 B 
Summer 15.00 b 9.67 e 10.31 d 11.66 C 
Autumm 19.36 a 12.63 c 18.65 a 16.88 A 
Av. 17.53 A 11.17 C 14.56 B  
2008 season 
Spring 17.91 a 11.88 c 14.23 b 14.67 B 
Summer 14.79 b 10.24 d 9.79 d 11.60 C 
Autumm 18.59 a 12.09 c 17.66 a 16.11 A 
Av. 17.10 A 11.40 C 13.89 B  

Mean having the same letter (s) in each row are insignificantly different at 5% level. 

 
 Interaction between cultivars and growth cycles for shoot length showed that Tommy Atkins mango cv. in 
the autumn growth cycle recorded the maximum values 19.36 and 18.59 cm. in 2007 and 2008 seasons, 
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respectively. Meanwhile Kent cv. in summer growth cycle recorded the minimum value (9.67 cm.) in the first 
season, while Keitt cv. recorded the minimum value (9.79 cm.) in the second season. 
 These results are in agreement with the findings of Kakar et al. (1999) on mango cvs. Fazli, Gulab, Khassa, 
Langra, Bombay and Alphonse and Hammam (2000) on mango cvs. Ewais, Alphonse, Aremanis, Goleck, 
Hindy Bisinnara, Mabrouka and Taimour and Ahmed (2002) on mango cvs. Dabsha, Goleck, Tota Pari, Long, 
Zebda, Misk, Langra, Bullock's Heart, Ewais, Fagri Kalan and Taimour. They found great variation occurred in 
the shoot length in the three growth flushes among mango cv  .  
 
2. The shoot thickness: 
 
 Data in Table (3) show the shoot thickness in the three growth cycles of the three mango cultivars grown 
under Nubariya region conditions in 2007 and 2008 seasons. 
 
Table 3: Mean shoot thickness (cm.) of the three growth cycles of three Mango cultivars grown under Nubariya region  conditions  in 2007 

and 2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt 

2007 season 
Spring 0.74 b 0.65 d 0.78 a 0.72 A 
Summer 0.7 c 0.57 e 0.70 c 0.65 B 
Autumm 0.54 e 0.50 f 0.57 e 0.53 C 
Av. 0.66 A 0.57 B 0.68 A  
2008 season 
Spring 0.77 0.63 0.81 0.73 A 
Summer 0.71 0.60 0.74 0.68 B 
Autumm 0.52 0.48 0.59 0.53 C 
Av. 0.67 0.57 B 0.71 A  

Mean having the same letter (s) in each row are insignificantly different at 5% level . 

 
 The obtained date obviously clarify that the shoot thickness in spring, summer and autumn growth cycles 
was varied significantly among the tested three mango cvs. grown under Nubariya conditions. Keitt mango cv. 
recorded the maximum values of shoot thickness 0.68 and 0.71cm. in 2007 and 2008 seasons, respectively while 
Kent mango cv. recorded the minimum value (0.57cm.) in the two studied seasons.  The average of spring 
growth cycle in the three studied cvs. exhibited the maximum values 0.72 and 0.73 cm. in 2007 and 2008 
seasons, respectively and average of autumn growth cycle attained the minimum value (0.53 cm.) in the two 
studied seasons. 
 Interaction between cultivars and growth cycles for shoot thickness showed that Keitt mango cv. recorded 
the maximum average values 0.78 and 0.81 cm. in spring growth cycle of 2007 and 2008 seasons, respectively 
meanwhile Kent cv. in autumn growth cycle recorded the minimum average values 0.50 and 0.48 cm. in 2007 
and 2008 seasons, respectively. 
 The above results agree with that obtained by Mohamed (2001) on mango cvs. Mabrouka, Dabsha, Ewais, 
Alphanso and Zebda and Ahmed (2002) on mango cvs. Taimour, Dabsha, Sukkary, Fagri Klan, Alphanso, 
Long, Hindy Elkhassa, Langra Banares. 
  
3. The number of leaves / shoot: 
 
 Data in Table (4) show the number of leaves / shoot in the three growth cycles of the three mango cultivars 
grown under Nubariya region conditions in 2007 and 2008 seasons. 
 Number of leaves / shoot varied significantly according to cultivars, growth cycles (in the two studied 
season.) and interaction  between cultivars and growth cycles in 2008 season, while it insignificantly varied 
according to interaction between cultivars and growth cycles in 2007 season. 
 Tommy Atkins mango cv. recorded the maximum values number of leaves / shoot 10.16 and 10.32 in 2007 
and 2008 seasons, respectively, while Keitt mango cv. recorded the minimum values 9.10 and 9.46 in the two 
studied seasons. The autumn growth cycle in the three studied cvs. exhibited the maximum values 10.73 and 
11.18 in 2007 and 2008 seasons, respectively and the summer growth cycle recorded the minimum values 8.90 
and 9.33 in 2007 and 2008 seasons, respectively.  
 Interaction between cultivars and growth cycles for number of leaves /shoot showed that Tommy Atkins 
mango cv. in autumn growth cycle recorded the maximum average values 11.22 and 11.64 in 2007 and 2008 
seasons, respectively. Meanwhile Keitt mango cv. in summer growth cycle recorded the minimum average 
values 7.85 and 8.23 in 2007 and 2008 seasons, respectively. 
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Table 4: Mean number of leaves / shoot of the three growth cycles of three Mango cultivars grown under Nubariya region conditions in 
2007 and 2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt 

2007 season 
Spring 9.97 10.15 8.49 9.68 B 
Summer 9.30 9.55 7.85 8.90 C 
Autumm 11.22 1.47 10.51 10.73 A 
Av. 10.16 A 10.06 A 9.10 B  
2008 season 
Spring 9.74 c 10.34 b 9.30 d 9.79 B 
Summer 9.57 d 10.20 c 8.23 e 9.33 C 
Autumm 11.64 a 11.05 a 10.85 b 11.18 A 
Av. 10.32 A 10.53 A 9.46 B  

Mean having the same letter (s) in each row are insignificantly different at 5% level . 

 
 Differences among mango cvs. towards number of leaves were reported by Mohamed (2001) on mango cvs. 
Mabrouka, Dabsha, Ewais, Alphonse, Goleck, Taimour and Zebda and Ahmed (2002) on Goleck, Ewais, 
Sukkary, Keitt, Dabsha and Hindy Elhkassa. 
 
c. Leaf characteristics: 
 
1. The leaf length: 
 
 Data illustrated in Table (5) show that leaf length varied significantly according to cultivars, growth cycles 
and interaction between cultivars and growth cycles. 
 Tommy Atkins mango cv. recorded the maximum average values of leaf length 17.02 and 17.32 cm. in 
2007 and 2008 seasons, respectively while, Keitt mango cv. recorded the minimum average values 13.37 and 
13.12 cm. in 2007 and 2008 seasons, respectively. 
 The maximum average values were attained in autumn growth cycle 17.32 and 17.19 cm. in 2007 and 2008 
seasons, respectively and the average summer growth cycle exhibited the minimum values 13.65 and 13.13 cm. 
in 2007 and 2008 seasons, respectively. 
 
Table 5: Mean leaf length (cm.) of the three growth cycles of three mango cultivars grown under Nubariya region conditions in 2007 and 

2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt 

2007 season 
Spring 15.41 b 14.43 b 13.96 c 14.60 B 
Summer 14.42 b 15.00 b 11.54 d 13.65 B 
Autumm 21.24 a 16.1 b 14.62 b 18.32 A 
Av. 17.02 A 15.18 AB 13.37 B  
2008 season 
Spring 16.15 b 14.01 c 14.07 c 14.74 B 
Summer 14.07 c 14.38 b 10.96 d 13.13 C 
Autumm 21.76 a 15.48 b  14.33 c 17.19 A 
Av. 17.32 A 14.62 B 13.12 C  

Mean having the same letter (s) in each row are insignificantly different at 5% level . 

 
 Interaction between cultivars and growth cycles for leaf length showed that Tommy Atkins mango cv. in 
autumn growth cycle exhibited the maximum average values 21.24 and 21.76 cm. in 2007 and 2008 seasons, 
respectively. Meanwhile, Keitt mango cv. recorded the minimum average values 11.54 and 10.96 cm. in 
summer growth cycle of 2007 and 2008 seasons, respectively. These findings are in harmony with those 
obtained by Ahmed (2002) on mango cvs. Anemanis, Dabsha and Hindy Elkhassa and Tawfik (2003) on mango 
cvs. Ewais, Tommy Atkins, Sediek and Keitt and Khattab et al. (2007) on mango cvs. Zebda, Ewais and Hindy 
Bisnnara. 
 
2. The leaf width: 
 
 Leaf width varied insignificantly according to cultivars (in the two studied seasons) while leaf width varied 
significantly according to growth cycles and interaction between cultivars and growth cycles. 
 Keitt mango cv. exhibited the maximum average values of leaf width 5.03 and 5.11cm. in 2007 and 2008 
seasons, respectively, while Tommy Akins attained the minimum average values 4.93 and 4.87 cm.,in 2007 and 
2008 seasons, respectively. 
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Table 6: Mean leaf width (cm.) of the three growth cycles of three mango cultivars grown under Nubariya region conditions in 2007 and 
2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt

2007 season 
Spring 4.72 b 4.81 b 5.69 a 5.07 B 
Summer 3.82 c 4.83 b 4.14 c 4.26 C 
Autumm 6.24 a 5.17 b 5.27 b 5.56 A 
Av. 4.93 Ã 4.94 Ã 5.03 Ã  
2008 season 
Spring 4.32 e 4.81 c 5.93 b 5.02 B 
Summer 3.78 f 4.92 c 4.35 e 4.35 C 
Autumm 6.51 a 4.93 c 5.07 c 5.50 A 
Av. 4.87 Ã 4.88 Ã 5.11 Ã  

Mean having the same letter (s) in each row are insignificantly different at 5% level. 
 
 The average of autumn growth cycle in the three studied cvs. recorded the maximum values 5.56 and 5.50 
cm. in 2007 and 2008 seasons, respectively and the average summer growth cycle recorded the minimum values 
4.26 and 4.35 cm. in 2007 and 2008 seasons, respectively.  
 Similar results concerning the differences of leaf width among various mango cvs. were reported by Ahmed 
(2002) on mango cvs. Alphonse, Dabsha, Keitt, Taimour, Zebda, Aremanis and Hindy Bisennara and Tawfik 
(2003) on mango cvs. Sediek, Keitt, Tommy Atkins and Ewais. 
 
3. Leaf area: 
 
 Data in Table (7) show the leaf area (cm.2) in the three growth cycles of the three mango cultivars grown 
under Nubariya region conditions in 2007 and 2008 seasons.  
 Leaf area (cm.2) varied insignificantly according to cultivars in 2007 season, while it varied significantly 
according to cultivars in 2008 season. The values of growth cycles and interaction between cultivars and growth 
cycles were significantly in the two studied seasons. 
 
Table 7: Mean leaf area (cm2.) of the three growth cycles of three mango cultivars grown under Nubariya region conditions in 2007 and 

2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt

2007 season 
Spring 46.54 c 47.50 c 54.55 b 49.53 B 
Summer 37.64 d 49.52 b 32.37 d 39.84 C 
Autumm 92.03 a 57.38 b 52.85 b 67.42 A 
Av. 58.74 Ã 51.47 Ã 46.59 Ã  
2008 season 
Spring 47.89 b 46.29 b 57.49 b 56.55 B 
Summer 36.23 c 48.55 b 32.35 c 39.04 C 
Autumm 87.35 a 52.37 b 49.85 b 63.25 A 
Av. 57.16 A 49.07 B 46.56 B  

Mean having the same letter (s) in each row are insignificantly different at 5% level . 
 
 Tommy Atkins mango cv. exhibited the maximum values of leaf area 58.74 and 57.16 cm.2 in 2007 and 
2008 seasons, respectively and Keitt mango cv. recorded the minimum average values 46.59 and 46.56 cm.2 in 
2007 and 2008 seasons, respectively. 
 The average autumn growth cycle in the three studied cvs. recorded the maximum values 67.42 and 63.25 
cm.2 in 2007 and 2008 seasons, respectively and the average summer growth cycle recorded the minimum 
values 39.84 and 39.04 cm.2 in 2007 and 2008 seasons, respectively. 
 Interaction between cultivars and growth cycles for leaf area (cm.2) showed that Tommy Atkins mango cv. 
attained the maximum average values in autumn growth cycle 92.03 and 87.35 cm.2 in 2007and 2008 seasons, 
respectively, while Keitt mango cv. in summer growth cycle recorded the minimum average values 32.37 and 
32.35 cm.2 in 2007 and 2008 seasons, respectively. 
 The above results are in parallel with those obtained by Jyothi et al. (1998) on mango cvs. Alphanso, Tota 
Pari, Mallika, Neeleshan Neelum and Hammam (2000) on mango cvs. Ewais, Alphonse, Aremanis, Goleck, 
Hindy Bisinnara, Mabrouka, Taimour and Tota Pari. 
 
c. Leaf analysis: 
 
1. Leaf chlorophyll (A) content: 
 
 Data in Table (8) show the leaf chlorophyll (A) content in the three growth cycles of the three mango 
cultivars grown under Nubariya region conditions in 2007 and 2008 seasons. 
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 Leaf chlorophyll (A) content varied insignificantly according to cultivars in 2007 season, growth cycles and 
interaction between cultivars and growth cycles in both seasons. 
 Kent mango cv. recorded the maximum average values of leaf chlorophyll (A) 0.197 and 0.219 mg. /100 
g.f.w. in 2007 and 2008 seasons, respectively and Tommy Atkins mango cv. recorded the minimum average 
values 0.189 and 0.184 mg. /100 g.f.w. in 2007 and 2008 seasons. 
 
Table 8: The leaf chlorophyll (A) content (mg. /100 gm. fresh weight)  of the three growth cycles of three mango cultivars grown  under 

Nubariya region conditions in 2007 and 2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt 

2007 season 
Spring 0.170 a 0.199 a 0.169 a 0.179 A 
Summer 0.160 a 0.188 a 0.189 a 0.179 A 
Autumm 0.228 a 0.204 a 0.27 a 0.213 A 
Av. 0.186 Ã 0.197 Ã 0.188 Ã  
2008 season 
Spring 0.166 a 0.241 a 0.171 a 0.192 A 
Summer 0.168 a 0.204 a 0.190 a 0.187 A 
Autumm 0.217 a 0.211 a 0.190 a 0.206 A 
Av. 0.184 B 0.219 A 0.184 B  

Mean having the same letter (s) in each row are insignificantly different at 5% level . 

 
 The average autumn growth cycle in the three studied cvs. recorded the maximum values 0.213 and 0.206 
mg. /100 g.f.w. in 2007 and 2008 seasons, respectively while the average values of spring and summer growth 
cycle recorded the minimum values (0.179 mg. /100 g.f.w.) in the first season. Meanwhile the minimum value 
(0.179 mg. /100 g.f.w.) in the second season was found in summer growth cycle. 
 Interaction between cultivars and growth cycle for leaf chlorophyll (A) content showed that Tommy Atkins 
mango cv. exhibited the maximum average values 0.228 and 0.217 mg. /100 g.f.w. in autumn growth cycle of 
2007 and 2008 seasons, respectively and the same cv. recorded the minimum average values 0.160 and 0.166 
mg. /100 g.f.w. in summer growth cycle of 2007 and 2008 seasons, respectevely. 
 
2. Leaf chlorophyll (B) content: 
 
Date in Table (9) show the leaf chlorophyll (B) content in the three growth cycles of the three studied mango 
cultivars. 
 Leaf chlorophyll (B) content varied significantly according to cultivars, growth cycles and interaction 
between cultivars and growth cycles. 
 
Table 9: The leaf chlorophyll (B) content (mg. /100 gm. fresh weight)  of the three growth cycles of three mango cultivars grown  under 

Nubariya region conditions in 2007 and 2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt 

2007 season 
Spring 0.103 b 0.121 a 0.102 b 0.108 A 
Summer 0.097 c 0.102 b .105 b 0.101 B 
Autumm 0.125 a 0.110 b 0.107 b 0.114 A 
Av. .108 Ã 0.111 Ã 0.105 Ã  
2008 season 
Spring 0.103 b 0.129 a 0.095 c 0.109 A 
Summer 0.101 b 0.102 b 0.108 b 0.103 A 
Autumm 0.122 a 0.109 b   0.109 b 0.113 A 
Av. 0.109 Ã 0.113 Ã 0.104 Ã  

Mean having the same letter (s) in each row are insignificantly different at 5% level . 

 
 Tommy Atkins and Kent mango cvs. relatively recorded the maximum average value of leaf chlorophyll 
(B) content in both seasons and Keitt mango cv. recorded the minimum average values (0.105 and 0.104 mg 
/100 g.f.w) in 2007 and 2008 seasons, respectively. The maximum values leaf chlorophyll (B) content 0.114 and 
0.113 mg. /100 g.f.w. in 2007 and 2008 season, respectevely were exhibited in the autumn growth cycle. 
Meanwhile, the summer growth cycle recorded the minimum values (0.101 and 0.103 mg. /100 g.f.w) in the two 
seasons of the study, respectevely. Interaction between cultivars and growth cycles for leaf chlorophyll (B) 
content showed that Tommy Atkins mango cv. recorded the maximum average value 0.125 mg. /100 g.f.w. in   
2007 season, while Kent mango cv. recorded the maximum average value (0.129 mg. /100 g.f.w.) in 2008 
season. 
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3. Leaf careatenoids content: 
 
 Leaf careatenoids content varied insignificantly according to the three mango cultivars and three growth 
cycles but leaf careatenoids content varied significantly according to interaction between cultivars and growth 
cycles Table (10). Kent mango cv. exhibited the maximum average value (0.263 mg. /100 g.f.w.) in 2007 season 
and Tommy Atkins cv. recorded the maximum average (0.267 mg. /100 g.f.w.) in 2008 season. Tommy Akins 
and Keitt cv. recorded the minimum values (0.259 mg. /100 g.f.w.) in the first season, while Kent mango cv. 
recorded the minimum average value (0.256 mg. /100 g.f.w.) in the second season. The average of autumn 
growth cycle recorded the maximum values (0.277 and 0.275 mg. /100 g.f.w.) in 2007 and 2008 seasons, 
respectevely and the average of spring growth cycle recorded the minimum values (0.245 and 0.249 mg. /100 
g.f.w.) in 2007 and 2008 seasons, respectevely . 
 Interaction between cultivars and growth cycles for caretenoids content showed that Tommy Atkins mango 
cv. recorded the minimum average values 0.220 and 0.226 mg. /100 g.f.w. in summer growth cycle of 2007 and 
2008 seasons, respectevely. While,Tommy Atkins mango cv. attained the maximum average values 0.323 and 
0.346 mg. /100 g.f.w. in autumn growth cycle of 2007 and 2008 seasons, respectively. 
 
Table 10: The leaf caretenoids content (mg. /100 gm. fresh weight) of the three growth cycles of three mango cultivars grown  under 

Nubariya region conditions in 2007 and 2008 seasons. 

Growth cycles 
Cultivars 

Av. 
Tommy Atkins Kent Keitt 

2007 season 
Spring 0.234 b 0.253 b 0.249 b .245 A 
Summer 0.220 b 0.269 b 0.285 a 0.258 A 
Autumm 0.323 a 0.266 b 0.243 b 0.277 A 
Av. 0.259 Ã 0.263 Ã 0.259 Ã  
2008 season 
Spring 0.228 c 0.261 b 0.258 b 0.249 B 
Summer 0.226 c 0.264 b 0.275 b 0.255 AB 
Autumm 0.346 a 0.242 b 0.238 b 0.275 A 
Av. 0.267 A 0.256 A 0.257 A  

Mean having the same letter (s) in each row are insignificantly different at 5% level . 
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