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HIS study was conducted in two successive seasons 2011-2012 
and 2012-2013 in a private orchard to evaluate the effect of after 

setting pruning (at the first week of June) of non bearing shoots in the 
On-year for enhancing some flowering and fruiting attributes in the 
next off-year of Alphonso mango cultivar . Trees were subjected to 
four pruning treatments, removing half length of the terminal shoots, 

removing the whole terminal shoots , tipping and the control (without 
pruning). The highest number of emerged shoots per pruned shoot was 
achieved by removing half length of the terminal shoots, this treatment 
recorded the highest reserve of total sugars and C/N ratio in the leaves 
at the time of flower bud differentiation, moreover this treatment was 
fulfilled the highest number of flowering shoots, number of panicles 
per tree, panicle length, perfect flowers percentage, fruit retention and 
yield. Removing half length of the terminal shoots in On-year of 

Alphonso mango cultivar proved to be the most effective treatment to 
regulate tree yield of Alphonso cultivar. 

Keywords: Mango, Pruning, Alternate bearing, Flowering, Fruiting, 
Fruit retention, Yield. 

 

Mango is considered one of the most important tropical fruits of the world 
(Nafees, et al., 2010).There are many important commercial mango cultivars in 

Egypt, one of them is Alphonso, which suffered from irregular bearing under 

Egyptian conditions. This cultivar could produce high yield in a year, following 

by lower yield in the following year with a moderate yield in the next one. This 

phenomenon is vital affecting the regulating of fruit bearing. Pruning could be 

performed after fruit setting to ensure that bearing shoots mature for next crop 

(Shaban, 2009 and Khattab, et al., 2009). This cut removes the growth flushes 

that occurred during the previous season and replaced in the fruit set growth 

period. Pruning branches can produce new shoots which used to produce fruits in 

the next off- year. Therefore, pruning of mature trees after fruit setting is used to 

regulate bearing in the next year (Khattab et al., 2009). Pruning is commonly 
used as a mean to synchronize the vegetative reproductive cycle of trees and 

control of mango trees size ( Davenport, 2006). (Crane, 2004). The age of the last 

flush is the dominant factor regulating flowering of mango. Stems must be 

generally about 4 to 5 months to be able to induce for flowering in the next year 

(Davenport, 2003). Pruning after fruit set induced new vegetative growth (Reddy, 
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1983). Pruning shoots in mid July affects the production and growth of new 

shoots and the subsequent flowering (Kumar and Reddy, 2007). (Crane, 2004) 

used pruning after fruit set to increase the number of emerged shoots but 

pinching decreased the number of emerged shoots, while pruning treatments in 

January increased the number of emerged shoots (Shaban, 2005). However, 
pruning can regulate the bearing in the off-season (wilkie et al., 2008). Moreover 

pruning treatments increased sex ratio of panicles (Sharma and Room, 2006). 

Also (Lal and Burondkar et al., 1997) reported that pruning enhanced flowering 

compared to unpruned trees. Also pruning can increase clearly fruit retention% 

(Khattab et al., 2009). Moreover, pruning of mango Honygold cultivar resulted 

on increasing the yield (Wilkie et al., 2008).  

This study aimed to investigate the effect of pruning levels after fruit set in 
the On-year on flowering and enhancing yield in the next off- year of Alphonso 

mango trees. 

Materials and Methods 

This experiment was carried out in two successive seasons of 2011-2012 and 
2012-2013 at private orchard located at El Wadi-Elfaregh, Cairo-Alex desert road 

on Alphonso mango trees planted in sandy soil at 7 x 6 meters apart. Trees were 

about 16 years old grafted on seedling rootstocks and received the recommended 

management practices of the orchard. The selected Alphonso trees were similar 

in growth vigor in the On- year season. Pruning treatments were applied after 

fruit set in June by pruning the terminals that failed to bear fruit at the On-year 

season. Chosen trees were 32 trees in each season in On-year. Each treatment 

comprised 8 trees, 4 trees for taking samples for chemical analysis and the other 

4 trees for measurements in the orchard. There are 4 levels of pruning as 

following, no pruning (control), tipping, removal of half length of the terminal 

shoots, removal of the whole terminal shoots. These treatments were applied to 

the trees in On-year, and then the experiment was completely repeated in the next 
season on other bearing trees, also on the On-year trees. 25 unfruitful terminal 

shoots per tree were tagged. The complete randomized design was arranged with 

one tree for each replicate. 

 

Number of emerged shoots per pruned shoot was measured in December 

(after 6 months of pruning). 

 

 The average number of flowering shoots per emerged shoots was counted in 

April of the off season. 

 

The panicles length (cm) and the total number of panicles per tree were 
measured at the end of April in the off-year. 

 

 Percentage of the perfect flowers was calculated as follows: no. of perfect 

flowers /total number of flowers x 100. 
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Percentage of fruit retention was calculated as fruit retention%=ultimate fruit 

set /initial fruit set x 100. 

 

The total numbers of fruits per tree were counted before harvest and the yield 

(kg) was estimated by multiplying number of fruits per tree x average fruit 
weight at harvest. 

 

 C/N ratio was determined in leaves at the time of flower bud differentiation 

at the second week of December (Khattab et al., 2009) according to the following 

equation: 
 
 C/N ratio=total carbohydrate /total nitrogen x 100. Percentage of 

carbohydrate was determined according to Duboise et al. (1956), while % N was 
determined according to Jackson (1967). 

 
 The total sugar content was determined in the same time (at the second week 

of December) according to Sadasivam and Manickam (1996). 

 

The data were analyzed by analysis of variance (ANOVA) using the general 

linear models „„GLM‟‟ procedure of the SAS software (version 9.0, SAS  

Institute, Cary, NC, 2002). Significant differences between treatments were 

assessed by means of multiple Duncan range test (Duncan, 1955).  

 

Results and Discussion 

Average number of emerged new shoots per pruned shoot 

Data in Table 1 proved that all pruning treatments after fruit set on Alphonso 

trees increased significantly the average number of emerged shoots per pruned 

shoot compared to the control trees in the On-year. A significant difference was 

found between the three pruning severities thus removing half length of the 

terminal shoots recorded the significant highest average number of emerged 
shoots per pruned shoot compared to the other pruning treatments .Also there 

was a significant difference between removing the whole terminal shoots and 

tipping treatments. The same trend was repeated in the second season with the 

same significant differences (Table 1). These results are in agreement with 

Kulkarn (1983) who reported that pruning of Alphonso mango trees resulted in 

immediate production of vegetative growth. Nunez-Elisea et al. (1996) reported 

that removing apical buds of mango by pruning promote initiation of shoots from 

auxiliary buds. Moreover, Davenport, (2006 reported that pruning treatment 

increased the emerged shoots per pruned shoot. These results are in harmony 

with those recorded by Shaban (2009) who reported that pruning significantly 

increased number of new developed flushes per pruned shoot over the control. 
 

Average number of flowering new shoots per pruned shoot 

Data in the same Table 1 indicated that a significant increase was detected in 

the average number of flowering new shoots per pruned shoot in the off year by 

all pruning treatments. This increase was the highest significant with removing 
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half length of the terminal shoots compared to the other pruning treatments. Also 

removing the whole terminal shoots significantly increased number of flowering 

shoots in the off- year compared to tipping treatment. These results were resulted 

with the same significant difference in the second season with the same trend as 

shown in the same Table 1. It seems that the average number of flowering shoots 
per pruned shoot in the Of-year based on the number of bearing units which exist 

as a result of pruning in the On-year which increased these bearing units by 

enhancing the vegetative growth in On-year. also it seems that removing the half 

terminal shoots was the highest pruning treatment for increasing vegetative 

growth so it recorded the highest average number of flowering shoots which 

increased by the increasing in emerged shoots. This result was in line with those 

recorded by Ingle et al. (2001), Mohan et al. (2001), Yeshitela et al. (2003), 

Kumar & Reddy (2007), Shaban (2009) and Kattab et al. (2009) they reported 

that pruning after fruit set increased significantly the number of flowering shoots 

per pruned shoot in the off year comparing to unpruned trees. This increase may 

help mango trees in the off year to promote flowering and it has regulated the 
mango bearing in the off year. 

 
TABLE 1. Effect of pruning severity on AV. no. of emerged shoots, Av. no. of 

flowering shoots per pruned shoot and no. of panicles per tree, seasons 

2011-2012 and 2012-2013. 

Pruning 

treatments 

Av. no. of emerged 

shoots 

Av. no. of 

flowering shoots / 

pruned shoot 

No. of panicles / 

tree 

2011-2012 2012-2013 2011-2012 2012-2013 2011-2012 2012-2013 

Control 1.1d 1.2c 1.0 d 1.0 d 93.7c 87.7c 

Removing 
half of 
terminal 
shoots 

3.5a 3.7 a 2.6 a 2.6 a 205a 216.7 a 

Removing 
whole of 

terminal 
shoots 

2.63b 2.4 b 1.7 b 1.5 b 153.7 b 160.3b 

Tipping 2.33c 2.3b 1.4c 1.3 c 164.3b 167.3b 

*
 
Values  shown  are  average  and  standard  deviation, within  each  column,  different  letters 

indicate  significant  differences  according  to means of multiple Duncan range tests (P <  0.05). 

Number of panicles per tree 

Data in Table 1 proved that removing half of the terminal shoots increased 

significantly number of panicles per tree in the off-year compared to the other 

pruning treatments. Also tipping and removing the whole terminal shoots 

increased the number of panicles per tree without significant difference between 
both treatments. On the other hand, there was a significant increasing in the 

number of panicles per tree between all pruning treatments and the control trees. 

The highest number of panicles was recorded by removing half of the terminal 
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shoots, the same trend of results was recorded in the next season. Moreover, this 

number of panicles was increased in the off year based on the increasing in the 

vegetative growth in the On-year. Thus, the improvements in the tree vegetative 

growth in the On-year increase the bearing units which increase the number of 

panicles in the off year. Also the increasing in number of panicles per tree in the 
off- year may lead to bearing regulation in both seasons, On and off seasons. 

These results are in harmony with that found by Ingle et al. (2005), Yeshitela     

et al. (2003), Sharma & Room (2006) and Kattab et al. (2009) which they 

reported that pruning clearly increase the number of panicles per tree. 

Panicles length (cm) 

Data shown in Table 2 cleared that both of control trees (unpruned) and 

removing half of the terminal shoots had the longest panicles without significant 
difference between treatments, while both of tipping and removing the whole 

terminal shoots produced the lowest panicles length without significant 

difference. These results were detected in both seasons of the investigation. 

However, it was cleared that both of tipping and removing the whole terminal 

shoots were not effective in this criteria comparing to control trees. These results 

were in harmony with those recorded under Indian conditions by Mohan et al. (2001) 

who reported that pruning treatments reduced panicles length of mango cv. 

Dashehari. On the other hand, these results were not agree with those reported by 

Shaban (2009) who reported that moderate pruning recorded the highest panicles 

length comparing to control trees in mango cv. Zebda. 

Perfect flowers percentage  

The perfect flowers percentage was significantly increased by pruning 

treatments comparing to control trees. Moreover, removing half of the terminal 

shoots in the On-year significantly increased the perfect flowers percentage in the 

Off-year, this treatment recorded the highest perfect flowers percentage followed 

by both of tipping and removing the whole terminal shoots. The same trend was 

obtained in the second season with the same sequence. From the former data, it 

was clear that pruning treatments promote these criteria which reflect on some 

fruiting attributes. The obtained results were in harmony with Shu & Sheen 
(1987), Sharma & Room (2006) and Kumar & Reddy (2007). 

 

Fruit retention percentage 

The fruit retention percentage was increased significantly with pruning 

treatments in off-year (Table 2). Removing half of terminal shoots in the On-year 

significantly increased fruit retention over the other treatments which recorded 

the highest fruit retention. Moreover, both of tipping and removing the whole 

terminal shoots significantly increased the fruit retention percentage in the Off 

year comparing to the control trees but it shows less significant than removing 

half of terminal shoots. On the other hand, control trees recorded the lowest 

significant fruit retention percentage. These results were recorded with the same 

sequence in the second season. The effect of pruning to promote fruit retention 
percentage may based on the effect of pruning treatments for increasing 

flowering shoots and perfect flowers percentage in the Off year, while the 



M.A. ELKHISHEN 

Egypt. J. Hort. Vol. 42, No.2 (2015) 

790 

unpruned trees (control) recorded the lowest fruit retention percentage due to the 

lowest number of flowering shoots and perfect flowers percentage. These results 

are in line with the finding of Oosthuyse (1992) and Oosthuyse & Jacobs (1996) 

as they found that, winter pruning of mango sensation cultivar promotes the 

percentage of fruit retention. 
 

TABLE 2. Effect of pruning severity on panicle length (cm), perfect flowers 
percentage and fruit retention percentage seasons 2011-2012 and 2012-2013. 

Pruning 

treatments 

Panicle length 

(cm) 

Perfect flowers 

percentage (%) 

Fruit retention 

percentage (%) 

2011-2012 2012-2013 2011-2012 2012-2013 2011-2012 2012-2013 

Control 34.4a  35.6a 17.0 c   18.6d  0.2c  0.36c  

Removing half 
of terminal 
shoots 

34.4a   35.1a 21.5 a  23.4a  1.7 a  1.6 a  

Removing 
whole of 
terminal shoots 

32.3 b  32.8b 20.8a  21.9b  1.2 b  1.16b  

Tipping 32.7 b  33.1b 19.9b  21.0c  1.0 b  1.06b  

* Values  shown  are  average  and  standard  deviation, within  each  column,  different  letters 
indicate  significant  differences  according  to means of multiple Duncan range tests (P <  0.05) . 

C/N ratio 

Results in Table 3 show that removing half of the terminal shoots in On-year 

significantly increased C/N ratio and recorded the highest value comparing to the 

other treatments followed by removing the whole terminal shoots in On-year 

followed by tipping treatment. The lowest C/N ratio was recorded by unpruned 

trees (control), moreover all the pruning treatments had a significant difference 

among them. The same trend was confirmed in the second season. The high ratio of 

C/N recorded may related to the high number of emerged shoots as a result of 

pruning, also it was cleared that removing half of the terminal shoots in On-year 

recorded the highest number of emerged shoots with the highest C/N ratio content.  

 

 Removing half of the terminal shoots after fruit set increase the C/N ratio in 

the leaves during flower bud differentiation. This increase influence the number 

of flowering shoots which reflect on enhancing the yield compared to the other 

treatments, the opposite trend was recorded with the control trees. 
 

 

Total sugars percentage (%) 

Data in Table 3 cleared that removing half of the terminal shoots in On-year 

recorded the significant highest percentage of total sugars which stored in the 
leaves during the time of flower bud differentiation. Moreover, all pruning 

treatments in On-year significantly enhanced the reservation of sugars in the 
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leaves compared to the control trees. These results were confirmed in the second 

season (Table 3). All pruning treatments increased the total sugar percentage with 

significant difference between treatments. The high percentage of total sugars 

reserve in the leaves at the time of flower bud differentiation may led to the 

increasing in number of flowering shoots, panicles number per tree, fruit 
retention and fruit yield in the Off-season. 

TABLE 3. Effect of pruning severity on C/N ratio, total sugars percentage and fruit 
yield per tree seasons 2011-2012 and 2012-2013. 

Pruning 

treatments 

C/N ratio Total sugars 

percentage (%) 

Fruit yield 

(kg/tree) 

2011-2012 2012-2013 2011-2012 2012-2013 2011-2012 2012-2013 

Control  8.6 d  9.0d  14.4 d  14.2c  13.3 c  14.1c  

Removing half of 

terminal shoots 

13.8 a   15.2 a  18.1 a   17.9 a  39.1a  33.2 a  

Removing whole 
of terminal shoots 

11.7 b  12.6b  15.7 b  15.6 b  25.3 b  22.1b  

Tipping 10.93 c  11.9c  15.4 c  15.4 b  22.1b  19.8b  

*
 Values  shown  are  average  and  standard  deviation, within  each  column,  different  letters 

indicate  significant  differences  according  to means of multiple Duncan range tests (P <  0.05) 

Yield (Kg/tree) 

As shown from Table 3 the yield of Alphonso mango cultivar in the Off-

season was significantly increased by pruning treatments compared to unpruned 

trees. Moreover, removing half of terminal shoots in On-year recorded the 

significant highest yield in the Off-year followed by both of tipping and 

removing the whole terminal shoots, while control trees recorded the lowest yield 

in the Off-year. These results were confirmed by the results in the second season. 

The high number of emerged shoots which detected by pruning caused the high 
C/N ratio and total sugars percentage reserve in leaves at the time of flower bud 

differentiation. Also due to these high concentrations of sugars and carbohydrate 

the number of flowering shoots, number of panicles, percentage of perfect 

flowers and fruit retention increased, all of these factors could enhance the tree 

yield in the Off year. According to the former results, removing half of terminal 

shoots was recorded the highest yield based on the highest number of flowering 

shoots, number of panicles per tree and fruit retention, also the highest reserve of 

total sugars and C/N ratio in the leaves led to the achievement of this result. C/N 

ratio in relation to flowering in mango has been conducted by a number of 

workers and it has been indicated that total carbohydrates, sugars and C/N ratio 

may induce flower bud formation in the mango Alphonso CV. However, these 

studies suggested that although nitrogen and carbon reserves play an important 
role in flower bud initiation (Raa, 1998). Unpruned trees cannot reserve enough 

sugars and carbohydrate in the leaves which decrease the number of flowering 

shoots, number of panicles and fruit retention and finally reflect on fruit yield in 

the Off-year. 
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Conclusion 

It could be concluded that removing half of the terminal shoots after fruit set 
in On-year of Alphonso mango trees planted under Egyptian desert conditions 
increased number of emerged new shoots, increase the total sugars and C/N ratio 
which have been reserved in the leaves at the time of flower bud differentiation 
this is in turn cause an  increase in the number of flowering shoots, number of 
panicles per tree and fruit retention which enhance fruit yield of Alphonso mango 
trees in the Off-season. Therefore, we can depend on the pruning treatments for 
regulating fruit bearing in the Alphonso mango cultivar under Egyptian desert 
conditions. 
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تأثير شذة التقليم على التزهير واالثمار فى المانجو صنف الفونس 

 فى سنت الحمل الخفيف

 مذ عبذ القادر أحمذ الخشنـمح

 مصز. -انقاهزة  -خامعت انقاهزة  -كهيت انشراعت  -قسم بساحيه انفاكهت 

 
فً  3124-3123و 3123-3122أخزيج هذي انذراست فً مىسميه مخخاييه 

أثيز حقهيم ما بعذ انعقذ فً سىت انحمم انغشيز عهً انصفاث مشرعت خاصت نذراست ح

انشهزيت وانثمزيت وانمحصىل فً سىت انحمم انخفيف نصىف انماودى انفىوس. حم 

اخخبار اربع معامالث حقهيم هً اسانت وصف طىل انبزج انطزفً واسانت كم انبزج 

نمخحصم عهيها كما انطزفً انخقصيف واشدار انمقاروت انغيز معامهت وكاوج انىخائح ا

: اسانت وصف طىل انبزج انطزفً اظهز وخائح خذا رائعت حيث ساد مه وسبت  يهً

اث انً انىخزوخيه باالوراق اثىاء فخزة انسكزياث انكهيت انمخشوت ووسبت انكزبىهيذر

انخكشف انشهزي مما اوعكس عهً سيادة وححسيه انصفاث انشهزيت وانثمزيت حيث 

ساد عذد االفزع انخضزيت انً انفزع انمقهم وكذنك سادث عذد االفزع انشهزيت انً 

انشدزة وساد عذد انىىراث انكهيت انً انشدزة وطىل انىىرة سدهج حهك انمعامهت 

وسبت خىسيت واعهً وسبت ثمار مخبقيت كذنك سدهج اعهً محصىل فً سىت  اعهً
انحمم انخفيف. ونذنك فأن اسانت وصف طىل انبزج انطزفً نهصىف انفىوس فً سىت 

انحمم انغشيز قذ أعطج أفضم وخائح نهصفاث انشهزيت وانثمزيت وانمحصىل فً 

 سىت انحمم انخفيف.

انثمار انمخبقيت  ،االثمار ،انخشهيز ،ل انحممحباد انماودى، حقهيم،الكلماث الذاله: 

 وانمحصىل.


