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Abstract 
Growing citrus fruit trees became more expensive over the last few years as 

a result of rising production costs. Thus, less environmentally harmful methods 
were employed in an effort to find a technique to lower these costs while obtaining 
a high yield and quality of fruits free from any chemical residues. This study was 
carried out during two consecutive seasons of 2020 and 2021 on 15 uniformed 
Balady Mandarin trees, 20 years old, budded on sour orange rootstock, and planted 
at a distance of 5×5 m in the productive farm at the Agricultural Research Center 
in Shandawel Island, Sohag Governorate. The experiment aims to study the 
influence of girdling and cincturing on the fruit setting and yield of Balady 
mandarin trees. The results showed that all girdling and cincturing treatments 
(girdling or cincturing the trunk or branches) had a positive effect on flowering, 
fruiting, leaves content of carbohydrates, yield, and some fruit quality properties 
(TSS and TSS/acid ratio), while they led to a decrease in the leaves content of 
nitrogen in Balady mandarin trees under the climatic conditions of Sohag 
Governorate. The study recommends the importance of girdling the branches and 
trunk of the Balady mandarin trees under Sohag conditions to enhance the yield 
and quality of the fruits. 
Keywords:  Balady mandarin trees, Girdling, Cincturing, Fruitlet, Flowering 

Introduction 
Mandarin is one of the world's most significant citrus trees, as its fruit is a 

valuable source of nutrients, vitamins, and other antioxidant compounds (Putnik et 
al., 2017). 

Many horticultural practices are done to improve mandarin tree production, 
such as girdling and cincturing (El-Sayed, 2021). 

The process of removing the bark or phloem ring that surrounds the trunk or 
branch is called girdling. This causes blockage of the phloem transport pathway, 
with sugar building up above the girdle (Rivas et al., 2006; Yang et al., 2013). 
Girdling was utilized in order to encourage flowering and enhance fruit set (Goren 
et al., 2003; Boyd and Barnett, 2011; Yilmas et al., 2018). 

http://ajas.journals.ekb.eg/
mailto:ajas@aun.edu.eg
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It is often used practically in citrus and other trees; it may improve 
carbohydrate balance and increase their availability, which manages the growth 
and production (Khandaker et al., 2011). 

Girdling is additionally shown to modulate the partitioning of 
photosynthates, nutrients, minerals, and plant growth regulators in citrus trees 
(Rivas et al., 2007). 

It has been found that the cytokinin and gibberellin content of the shoots is 
modified along with the C/N ratio, which is boosted as a result of girdling (Li et 
al., 2003). Also, it can improve fruit quality, including fruit size, length, diameter, 
total soluble solids, fruit color, and ascorbic acid content (Verreynne et al., 2001; 
Rivas et al., 2006; Yang et al., 2013). 

The technique of cincturing is considered a less severe treatment where the 
positive effects of girdling can be retained without having a negative impact on the 
tree and where the cut is made through the layer of bark to the central hardwood 
without the removal of any bark (Hackney et al., 1995 .)  

The objective of this investigation was to study the effect of girdling or 
cincturing (trunk or branch) on the fruit setting and yield of Balady mandarin trees. 
Materials and Methods 

This study was carried out during two consecutive seasons of 2020 and 2021 
on 15 uniformed Balady Mandarin trees, 20 years old, budded on Sour Orange 
rootstock, and planted at a distance of 5 x 5 meters in the productive farm at the 
Agricultural Research Center in Shandawel Island, Sohag Governorate, where the 
soil is clay and well drained and a surface irrigation system was followed. 

Girdling and cincturing treatments were performed prior to blossoming in 
late December around the trunk or branches (four branches at different directions), 
using a knife without injuring the wood. 
This investigation included five treatments, as follows: 

1. Control (trees without girdling or cincturing). 
2. Trunk girdled trees. 
3. Branch girdled trees. 
4. Trunk cinctured trees. 
5. Branch cinctured trees. 

A randomized complete block design (RCBD) was used to arrange the treatments, 
with three replicates of each treatment and one tree in each replication  . 
The parameters that were measured include: 
A) Flowering and fruiting parameters: 

Emerging flowers on four branches in each direction were counted at March's 
end; following fruit set (at the end of April the remaining fruitlets were counted, 
and consequently, the percentage of fruit set was calculated.   
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In December of each season, the retained fruits were recorded by recording 
the number of harvested fruits per branch. In addition, at the harvest date, the fruit 
retention percentage was calculated in relation to the number of flowers.   
B) Components of the yield and fruit quality: 

During the studied seasons in mid-December at color break, the number of 
fruits per tree was counted, then fruit weight (g) was determined, and yield 
(kg/tree) was estimated. 

Ten fruits were randomly taken from each tree to surmise physical and 
chemical characteristics. Fruit weight (g), size (cm3), and fruit juice volume (cm3) 
were measured. The chemical characteristics of juice, including the total soluble 
solids % using a handheld refractometer and the total acidity % (expressed as citric 
acid) by titration with 0.1 NaOH using phenolphthaline as an indicator, were 
determined (A.O.A.C., 1995). The ratio of TSS to acid was then calculated. 
C) Leaf chemical analysis: 

Each season, non-fruiting and non-flashing shoot leaf samples were collected 
at random in September, washed twice in tap water, again in distilled water, dried 
at 70 °C till weight constants were reached, then ground and digested. 

Leaf carbohydrates were extracted and estimated using the method outlined 
by Malik and Singh (1980). 

The nitrogen percentage in leaves was determined according to Wild et al. 
(1985). 

The acquired data was analyzed statistically in accordance with Gomez and 
Gomez (1984). The means of the treatments were contrasted using the LSD test at 
the 0.05 level. 
Results and Discussion 
A) Effect of girdling and cincturing treatments on the floral, fruiting, and 
yield characteristics of Balady mandarin trees: 

Data in Table (1) revealed that the number of flowers per branch of Balady 
mandarin trees was substantially increased by the tested girdling and cincturing 
treatments. The highest numbers of flowers per branch (362.67 and 284.33 
flowers) were recorded for girdled branch treatment, followed by (351.33 and 
270.67 flowers) per girdled trunk treatment.   

Data also stated that cincturing treatments were recorded (349.33 and 218.00 
flowers) for branch cincturing and (292.00 and 205.33 flowers) for trunk 
cincturing, compared with the control treatment, which recorded (208.67 and 
191.33 flowers), respectively, during the two studied seasons. Our results were in 
line with those obtained by Mostafa and Saleh (2006), Rivas et al. (2006), Rivas 
et al. (2007), Pereira et al. (2010), Ibrahim et al. (2016), and Yilmas et al. (2018). 
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The impact of girdling and cincturing on increasing fruit set may relate to 
photoassimilates accumulating in the canopy due to the obstruction of soluble 
sugar transport downward. 

All girdling or cincturing treatments significantly increased fruit set 
percentage during the two studied seasons, and there were considerable differences 
between most of the treatments.   

Both girdling and cincturing treatments had a significant influence on the 
number of retained fruits and the percentage of their retention in the 2020 and 2021 
seasons. The obtained results showed that the number of retained fruits percentage 
after June drop was highest with girdling branch treatment (36.51 and 38.41) 
against (23.6 and 18.67) for control in the 2020 and 2021 seasons, respectively. 
The percentage of fruit retained, with regards to the initial fruit set, indicated a 
similar trend, where the highest percentages were obtained by branch girdling 
treatment, which recorded (11.11% and 13.91%) compared to the control, which 
recorded (6.30% and 10.22%), respectively, in the 2020 and 2021 seasons.   

Our findings were in line with those obtained by Rivas et al. (2007), Santos 
et al. (2014), and Ibrahim et al. (2016). 

Data at harvest showed a similar tendency, where the branch girdling 
treatment gave the highest numbers of harvested fruits (19.00 and 20.00 per 
branch) compared with the control treatment, which recorded (8.67 and 9.67 
fruits/branch), respectively, during the two studied seasons.   

In accordance with the results in Table (1), we can notice that girdling or 
cincturing treatments significantly increased the number of harvested fruits, and 
there were significant differences between most of the treatments. 

Table (1) clearly exhibited that during the two studied seasons, all treatments 
substantially increased the yield (kg) of Balady mandarin trees in comparison to 
the control.   

The best results in terms of yield were gained from bunch girdling trees, 
followed by trunk girdling trees. Where the total yield associated with these 
treatments was (72.19 & 76.44 kg/tree) and (70.14 & 70.66 kg/tree) compared with 
the control treatment, which recorded (48.56 & 49.86 kg/tree), respectively, during 
the 2020 and 2021 seasons.   

The positive influence of girdling and cincturing treatments may be due to 
the increment of fruit set and the delaying of fruitlet abscission. 

These results were in agreement with Mostafa and Saleh (2006), Cimo et al. 
(2013), Nascente et al. (2015), Yilmas et al. (2018), and El-Sayed (2021). 
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B) Effect of girdling and cincturing treatments on the fruit quality of Balady 
mandarin trees: 
1- Effect of girdling and cincturing treatments on physical properties:   

Data in Table (2) demonstrated the impact of (trunk or branch) girdling or 
cincturing treatments on the physical properties of Balady mandarin trees in the 
2020 and 2021 seasons. It was clear to notice that all treatments significantly 
improved fruit weight and size compared to the control treatment during the two 
studied seasons.   

The best treatment was branch girdling, while fruit weight values reached 
(174.50 g and 160.97 g) and fruit size reached (186.67 cm3 and 169.43 cm3) 
compared with the control, which recorded (144.50 g and 132.30 g) and (149.97 
cm3 and 139.03 cm3), respectively, during 2020 and 2021. 

There were statistically significant differences between most of the 
treatments during the two studied seasons. These results were in agreement with 
Ariza et al. (2004), Roussos and Tassis (2011), Cimo et al. (2013), Nascente et al. 
(2015), and El-Sayed (2021).   

In this regard, it was clear to notice that the effect of (trunk or branch) girdling 
or cincturing treatments on fruit juice content followed a similar trend, where all 
treatments increased fruit juice content compared with the control, but there were 
no noticeable differences between most of the treatments during the two studied 
seasons. The best treatment was branch girdling, while fruit juice content values 
reached (65.94 cm3 and 75.97 cm3) compared with the control treatment, which 
recorded (61.12 cm3 and 65.33 cm3), respectively, in 2020 and 2021.   

These results were in agreement with Mostafa and Saleh (2006), Nascente et 
al. (2015), and El-Sayed (2021).   

These findings may be due to the fact that girdling and cincturing treatments 
may enhance fruit growth through the buildup of carbohydrates. 
2- Effect of girdling and cincturing treatments on fruit chemical properties: 

Data regarding the mandarin fruit juice chemical properties are shown in 
Table 2. It was revealed that during the two seasons studied, all treatments raised 
the TSS% of Balady mandarin fruits, and there were no discernible differences 
between most of the treatments. 

The best results were registered from trees that were branch girdled, which 
recorded 13.67% & 12.80% compared with control trees (12.47% & 12.40%), 
respectively, in 2020 and 2021. On the other side, all treatments reduced total 
acidity (%) compared to the control, while branch girdling treatment had the lower 
values, which recorded 0.93 & 1.19 % compared with the control (1.14 and 1.41 
%), respectively, during the 2020 and 2021 seasons. 

All treatments boosted the ratio of TSS to acid, while the TSS/acid ratio 
values of girdled branches were recorded (14.65 & 10.74) compared with the 
control, which recorded (11.06 & 8.80), during the 2020 and 2021 seasons.    
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These results were in agreement with Dawood et al. (2001), Ariza et al. 
(2004), Rivas et al. (2006), Ibrahim et al. (2016), and El Sayed (2021).   

These results may be attributed to the fact that girdling and cincturing 
treatments may enhance fruit growth by accumulating carbohydrates. 
C) Effect of girdling and cincturing treatments on total carbohydrates and 
nitrogen percentages in the leaves of Balady mandarin trees: 

Data in Table (3) presented the effect of (trunk or branch) girdling or 
cincturing treatments on total carbohydrates (%) and N (%) of Balady mandarin 
leaves in the 2020 and 2021 seasons.   

It was clear to notice that most treatments significantly increased total 
carbohydrates; the best treatment was branch girdling, as total carbohydrates 
values recorded (18.72% and 14.02%) compared with the control treatment, which 
recorded (13.61% and 10.28%), respectively, in 2020 and 2021. These results were 
in agreement with Goren et al. (2003), Mostafa and Saleh (2006), Rivas et al. 
(2006), Rivas et al. (2010), Ibrahim et al. (2016), and El-Sayed (2021). 

In addition, it was clear that most treatments significantly decreased leaf 
content of nitrogen (%), where the best treatment was trunk cincturing, while N% 
reached (4.04% and 4.10%), compared with control, which recorded (5.30% and 
4.60%), respectively, during 2020 and 2021. 

These findings were consistent with Cimo et al. (2013) and Nascente et al. 
(2015). These results may be caused by the reality that the technique of cincturing 
is considered a less severe treatment where the positive effects of girdling can be 
retained without having a negative impact on the tree because the cut is made 
through the layer of bark to the central hardwood without the removal of any bark. 
Table 3. Effect of girdling and cincturing treatments on total carbohydrates and 

nitrogen percentages in the leaves of Balady mandarin trees during the 2020 
and 2021 seasons 

Treatments Total carbohydrates % Nitrogen %  
2020 2021 Mean 2020 2021 Mean 

Control 13.61 B 10.28 C 11.95 5.30 A 4.60 A 4.95 
Trunk girdling 18.69 A 13.91 A 16.30 3.84 BC 3.89 AB 3.87 
Branch girdling 18.72 A 14.02 A 16.37 3.53 CD 3.55 B 3.54 

Trunk cincturing 13.64 B 10.97 C 12.31 4.04 B 4.10 AB 4.07 
Branch cincturing 18.69 A 12.16 B 15.43 3.29 D 3.84 AB 3.57 

Different letters within the same column indicate significant differences, as determined by the LSD test (p 
≤0.05). 

Conclusion 
During a two-year study, the response of Balady mandarin trees to girdling 

or cincturing treatments was determined. Overall, flowering, fruiting, leaf 
carbohydrate content, yield, and some fruit quality characteristics were all 
positively impacted by all girdling and cincturing treatments under the climatic 
conditions of Sohag Governorate. They also showed a trend towards to decrease 
mandarin leaves content of nitrogen. According to the results obtained, it can be 
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recommended to conduct girdling for Balady mandarin trees under Sohag 
conditions in order to enhance the yield and quality of the fruits. 
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  البلدي الیوسفيأشجار  فيالمحصول و العقدعلى  الحزو التحلیقتأثیر 

  2حسین ساميعزه ، 1صباح محمد بدوي

 مصر ،سوھاج، لیرة شندویجز ،الزراعیةمركز البحوث 1
 مصر ،أسیوط ،سیوطأجامعة  ،كلیة الزراعة ،قسم الفاكھة2

 الملخص
أصـبحت زراعة أشـجار الحمضـیات المثمرة أكثر تكلفة خلال السـنوات القلیلة الماضـیة نتیجة  

تخدام طرق أقل ضـرر لھذارتفاع تكالیف الإنتاج.  لا بالبیئة في محاولة لإیجاد تقنیة لخفض    اً ، تم اسـ
الیف مع الحصـــــول على   ةھـذه التكـ اجیـ ائیـة.ال  ثمـاروجودة عـالیـة من ال إنتـ ا كیمیـ ایـ   خـالیـة من أي بقـ

  بلدي  یوسفي  رةشجخمسة عشر  علي    2021و    2020أجریت ھذه الدراسة خلال موسمین متتالیین  
المزرعة   فيمتر    5 ×  5علي أصـــــل النـارنج ومزروعة علي مســـــافة   مطعومھســـــنـة    20  عمر

 محافظة سوھاج.ببجزیرة شندویل بمركز البحوث الزراعیة الإنتاجیة 
 الیوسفي البلدي. ومحصول أشجار الثمار تحلیق والحز على عقد تھدف التجربة لدراسة تأثیر ال

،  ) ع أو الأفرعذ تحلیق أو حز الج( الدراســة قید   حلیق والحزتأوضــحت النتائج أن جمیع معاملات ال
أثیر إیجـابي على الإزھـار و درات والا  الاثمـاركـان لھـا تـ ةومحتوى الأوراق من الكربوھیـ اجیـ   نتـ

ــبة المواد الصــلبة الذائبة  (  وبعض خصــائص جودة الثمار ــبة المواد الصــلبة الذائبة الكلیة و نس نس
لیوسـفي البلدي  ا بینما أدت لتقلیل محتوى الأوراق من النیتروجین في أشـجار  ،)الكلیة إلى الحموضـة

أشــجار  ع  ذ فرع وجأتحلیق    ةھمیأوتوصــى الدراســة ب  محافظة ســوھاج.ل  ظروف المناخیةالتحت  
 .وجودة الثمار إنتاجیةتحت ظروف سوھاج لتحسین  البلدي الیوسفي

 


