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TÓM TẮT 
Các vườn xoài quảng canh tán cao to, năng suất thấp, bị bệnh thán thư và ruồi đục quả hại nặng 

nề hiện đang rất phổ biến ở huyện Yên Châu, Sơn La. Năng suất thấp, ra quả thất thường là đặc điểm 
đặc trưng cho tất cả các vườn xoài nơi đây. Khó có thể tiến hành thâm canh những vườn xoài với cây 
cao tán lớn như vậy. Kết quả nghiên cứu về một số biện pháp cải tạo các vườn quảng canh ở bản 
Cốc Lắc, xã Tú Nang, huyện Yên Châu trong thời gian 2006 - 2008 cho thấy đốn tỉa cành sau thu 
hoạch kết hợp với bón phân, phòng trừ sâu bệnh đã cải thiện sinh trưởng lộc thu, khả năng ra hoa, 
đậu quả và khối lượng quả ở cả hai giống xoài Tròn và xoài Hôi, cuối cùng làm tăng năng suất đáng 
kể so với đối chứng quảng canh. Bao quả có thể cải thiện mã quả nhờ bảo vệ quả khỏi bị sâu, bệnh 
tấn công. Khi áp dụng đồng thời các biện pháp kỹ thuật nêu trên, người trồng xoài địa phương có thể 
thu được hiệu quả cao hơn về cải thiện năng suất và mã quả. Đốn tỉa sau thu hoạch đều đặn hàng 
năm cho phép người trồng xoài địa phương duy trì vườn xoài tán thấp để chăm sóc vườn cây dễ 
dàng hơn và thay đổi tập quán sản xuất từ quảng canh sang thâm canh để tăng hiệu quả sản xuất 
kinh doanh xoài ở huyện Yên Châu.    

Từ khóa: Bao quả, cắt tỉa cành sau thu hoạch, vườn quảng canh, xoài Hôi, xoài Tròn, Yên Châu.  

SUMMARY 
Neglected mango orchards with high canopy, low yields, heavy infection by anthracnose and 

fruit flies were popularly maintained in Yen chau district. Low yield and erratic fruit bearing were 
common for the orchards. It is also difficult to take care of the orchards with very high and big 
canopy. The results from the study on some cultural practices for rehabilitation of neglected mango 
orchards in Coc lac hamlet, Tu nang commune, Yen chau district during 2006-2009 showed that post-
harvest pruning of these orchards in combination with application of fertilizers and pest control 
promoted autumn shoots growth and reduced pest infection of these shoots. All pruned trees gave 
profuse blossoms in next spring. Continuing to apply fertilizers and pest control on pruned trees 
improved fruit set and fruit weight in both cultivars Tron and Hoi. It finally led to yield increase in both 
cultivars compared with the controls. Pre-harvest bagging could improve fruit external quality due to 
preventing mango fruits from pest infection. When these cultural practices were applied together local 
people could get more effects on crop yield and fruit external quality. Keeping annual pruning of the 
orchards will allow local growers maintaining manageable-canopy orchards for a proper care and shift 
from extensive to more intensive production to increase productivity of commercial mango 
production in Yen chau district.    

Key words: Hoi mango cultivars, neglected orchards, post-harvest pruning, pre-harvest fruit 
bagging, Tron mango cultivars, Yen Chau.  

1. INTRODUCTION  

Mango has a long cultivation history as a 
traditional cash crop in Yen chau district. The trees 
can be seen everywhere in the home gardens, road 
and river and hilly sides. With two local high-

quality mango cultivars called Tron and Hoi, and 
warm, dry winter Yen chau is well- known as the 
only traditional mango growing area in Northern 
Vietnam. With more than 500 ha of mango sparsely 
grown in the district, Yen chau annually supplies 
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about 2000 tones of mango to the market (Pham 
Thi Huong, Trinh Mai Dung, 2006). Nowadays 
mango has become one of main income-generating 
crops for farmers in the district. However, the local 
growers are all Thai ethnic people whose mango 
orchards are extensively cultivated for years. Most 
of the orchards are of 20-30 years with high crown 
(10-15m), poor flushes coming out, and seriously 
infected by diseases and insects. These all together 
lead to low unstable yields, poor fruit external 
quality, short fruit shelf life, and finally lead to the 
low price offered at market for the product in spite 
of its high fruit quality (Pham Thi Huong, 2001). 
Before 2000 very little attention was paid on how 
to recover mango production as a special fruit of 
the area, and only since the time when the Upland 
program started in 2000 the studies on 
improvement of commercial mango production 
were conducted. Trinh Thi Mai Dung (2002) 
reported that partial thinning off branches just 
before flowering on Hoi mango resulted in yield 
increase from 2.59 to 2.88 tones/ha. The research 
on Tron cultivar in Sap Vat commune in 2004-2005 
(Pham Thi Huong, 2004; Pham Thi Huong and 
Trinh Thi Mai Dung, 2006) showed that hygienic 
thinning off poorly growing limbs, diseased shoots, 
inflorescences and young fruits during growing 
season led to better light penetration into canopy 
which in turn resulted in more vigorous shoot 
growing, higher fruit set and improvement of fruit 
appearance, at the same time reduced disease 
infection within the mango orchards.                  

There were numerous studies on improvements 
of fruit set and external fruit quality carried out in 
different mango growing area in the world. 
Essentially, pruning should maintain a good 
balance between growth and fruiting. The mango 
grower's objective is to harvest the maximum 
amount of marketable fruits at the lowest cost, and 
this can be achieved by selective pruning. Selective 
pruning, by thinning crowded foliage and 
lightening the center of the tree will permit air for 
ventilation, sun for coloring the fruit and ready 
access for spraying. It was reported that post-
harvest pruning of mango had positive effect on 
regular fruit bearing and maintaining good radiation 
in the canopy in high-density orchards, especially 
effective for neglected orchards and erratic fruit 
bearing cultivars (Fivaz and Stassen, 1997). For 
improvement of fruit appearance and quality 
Bondad (1989), Mendoza and Will (1984), Buganic 
et al (1997) reported that in the Philippines pre-

harvest bagging increased percentage of fruit for 
export thanks to reduction of fruit infection by pest 
and diseases. 

Based on the need to work out appropriate 
cultural practices suitable to the local conditions to 
help the local growers shift from the extensive 
cultivation to commercial intensive mango 
cultivation to improve household income from 
mango orchards the objective of this study is to 
improve yield and external fruit quality of 
neglected orchards through developing a system of 
low-input cultural practices suitable to local 
growers.  

2. MATERIALS AND METHODS 
2.1. Materials 

On-farm experiments were conducted in 10 
farmers’ 12-16 year old orchards on feralit soil on 
the 12-150 slopes in Coc lac village, Tu nang 
commune, Yen chau district during 2006-2008 on 
two well-known local mango cultivars called Tron 
and Hoi.  

The experiment layout was randomized block 
design with some adjustments to fit to the local 
conditions of the orchards.    

2.2. Methods 
Experiment 1. Impact of post-harvest pruning 

and other cultural practices on shoot growth of 
Tron and Hoi mangoes 

• Treatment 1 (CT1 - control): extensive 
cultivation (as local growers did). 

• Treatment 2 (CT2): post-harvest pruning + 
fertilization and pest control. 

• Treatment 3 (CT3): as in treatment 2 + foliar 
fertilizer named Pomior 0.4%. 

Experiment 2. Impact of post-harvest pruning, 
intensive cultivation and pre-harvest fruit bagging 
on yield and fruit external quality of Tron and Hoi 
mangoes 

• Treatment 1 (CT1 - control): extensive 
cultivation (as local growers did). 

• Treatment 2 (CT2): post-harvest pruning + 
fertilization+ pest control +Pomior 0.4%. 

• Treatment 3 (CT3): as in treatment 2 + pre-
harvest fruit bagging. 

Extensive cultivation applied by local mango 
growers included just clearing off weeds in the 
orchards twice a year during the rainy season.  
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Post-harvest pruning was continuously done in 
July 2006 and 2007 to open up and lower the top of 
canopy by heading back the top of canopy to the 3 -
4 ordered braches, and thinning off shading 
branches, diseased shoots, poorly growing shoots 
and water sprouts. In spring 2007 and 2008 heavily 
disease infected inflorescences, leaves and young 
fruits were removed to reduce disease infection.  

Fertilization application of the orchards with 
the annual dose was 30 kg of manure + 0.8 kg N + 
0.5 kg P2O5 + 0.6 K2O per tree. At emergence of 
new flushes, inflorescences and fruit set and just 
before fruit bagging sprayings of SOM-500 or 
Antracol to control Anthracnose were applied, at 
the same time broad-spectrum insecticides (Padan 
and Sherpa) were sprayed to keep the orchards free 
of insect attack.  

Pomior - a chelated foliar fertilizer - was 
sprayed to promote autumn shoot growth at interval 
20 days between two sprays during August –
November 2006 and 2007. In spring Pomior was 
applied in treatments 2 and 3 from March to April 
at the same interval. Concentrations and doses of 
these applications were followed the instructions 
written on the product labels. 

Pre-harvest fruit bagging was done when 
young fruits reached the marble size (diameter of 
1.0 - 1.2 cm) with ready- made paper bags. 

The experiments were carried out with 5 
replications for each treatment. Observations on 
inflorescence and flower characteristics, fruit setting, 
yield were followed common research methods 
applied to perennial fruit crops. Observations of insect 

and disease infection were followed the guidance 
issued by the General Department of Plant Protection 
in 1995 and Plant Protection Research Institute in 
1997. The sensory assessment of external fruit 
quality was done at harvesting based on fruit 
background colour, size, fruit shining, spotless and 
damage caused by insects and diseases. The 
weather data were collected by an automatic Delta-
T device (UK) installed at the experiment site. Data 
treatment followed Collins C.A & Seeney F.M 
(1999) using IRRISTAT ver. 5.0. 

3. RESULTS AND DISCUSSIONS 
3.1. Effect of post-harvest pruning on vegetative 
       growth  

Post-harvest pruning and intensive cultivation 
had positive effect on autumn flushes and shoot 
growth. Data in table 1 proved the fact that on both 
cultivars the treatments 1 (control) had only one 
autumn flush, whereas CT2 and CT3 had 2 flushes 
although the percentage of the shoots having 2nd 
flush was different between Tron and Hoi cultivars. 
Hoi cultivar grew more vigorously with 100% of 
the shoots coming from 1st flush having 2nd flush 
compared to that of Tron with 50.6-62.0%. The 
length, diameter and number of new leaves per 
shoot are important parameters representing 
autumn shoot quality. The significant difference 
was found in flush quality amongst treatments on 
both cultivars. Treatments 3 where Pomior was 
applied had the best effect on vegetative growth 
and quality amongst treatments of both cultivars.  

Table 1. Impact of post-harvest pruning and intensive cultivation 
in autumn flush growth (2006 and 2007)  

Cultivar Treatment Percentage of 1st flush 
having 2nd flush (%) 

Diameter of 1st 
flush (cm) 

Length of 1st 
flush (cm) 

Number of new leaves 
per flush (cm) 

CT1(control) 0.00 0.46a 12.70a 10.40a 

CT 2 50.60 0.49b 15.20b 11.27b 

CT 3 62.00 0.50b 17.30c 11.80c 

LSD0,05  0.024 1.93 0.53 

Tron 

CV%  13.00 17.50 12.10 

CT1(control) 5.60 0.44a 12.05a 8.54a 

CT 2 100 0.48b 14.39b 9.93b 

CT 3 100 0.50b 15.73b 10.66c 

LSD0,05  0.025 2.24 0.62 

Hoi 

CV%  2.60 9.90 3.80 

Means followed by different letters in the same column are significantly different by LSD test at P<0.05  
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3.2. Effect of treatments on flowering and 
         inflorescence development in 2008   

Improvement of quantity and quality of autumn 
shoots due to the post-harvest pruning in 
combination with fertilizer application and pest 
control had positive effect on inflorescence 
development and flowering of both mango cultivars 
grown in the area. It reflected the improvement of 
“Source and Sink” relationship of the pruned trees. It 
is especially important for fruit bearing on teminal 
shoot like Mango.  In experiment 1 the 2nd flush on 
the pruned trees matured enough in the late autumn 
to have flowers in the following year as it happened 
to the controls (table 2). Since there was common 
thinking of alternate bearing for post-harvest pruned 
trees amongst local growers, it was very important to 
show them that the moderate post-harvest pruning 
not only promoted vegetative growth but also 
improved flowering of both cultivars.     

Data in table 2 also indicated that there was no 
clear difference in start of flowering, but there was 
significant difference in flowering duration, 
because having bigger size and more number of 
flowers the panicles in treatments 2 and 3 of both 
cultivars needed more time for all flowers to 
develop and open. Application of the post-harvest 
pruning in combination with intensive cultivation 
significantly increased number of flowers per 
panicle on both cultivars: 385.1 and 376.9 flowers 
on Tron and Hoi respectively in the controls 
compared to 560.2-628.4 flowers on Tron and 510-
580 flowers per panicle on Hoi in treatments 2 and 
3 respectively. Despite of an increase in number of 
flowers per panicle the sex expression was found 
the same in all treatments (43-45 % on Tron and 
33-35 % on Hoi). 

It is important to note that the weather in early 
2008 spring was so cold that killed all 1st 
inflorescences before reaching full bloom and only 
flowers of the 2nd inflorescences could set fruit. 
Slight delay in the 2nd flowering in Spring 2008 in 
treatments 2 and 3 with more flowers per panicle 
enhanced fruit set of both cultivars compared to the 
unpruned trees (controls).      

3.3. Fruit yield related observations 
Early fruit drop is known as the key yield 

limiting factor for mango production in Yen chau 
where mango orchards strongly suffer from dryness 
and strong and hot South-west wind (locally called 
Lao’s wind) during March-April period (Pham Thi 
Huong, 2004). In spring 2008 severe fruit abscission 
was observed in all treatments for both cultivars 
during the 1st two weeks after anthesis ends (Fig.1). 
This was mainly due to water stress and high 
fluctuation in maximum and minimum temperature 
during this period (Fig. 2a and 2b). In the second half 
of April the rainy season started. It enhanced fruit 
growth and development. Premature fruit drop 
almost stopped in the 7th week after flowering. Fig.1 
showed that the highest fruit set was found in 
treatment 3 where combination of cultural practices 
including post-harvest pruning, fertilization, pest 
control and fruit bagging at the marble size was 
applied. Besides, the data in table 3 indicated that 
fruit bagging improved external fruit quality due to 
minimization of mechanical damage, alleviation of 
transpiration from fruit, and sharp reduction of 
anthracnose (Collectotricum gloeosporioides) and 
fruit flies (Bactrocera dorsalis) infection. These 
results also fit to the results of our previous research 
on Tron mango in 2005 (Pham Thi Huong, Trinh Thi 
Mai Dung, 2006). 

Table 2.  Flowering and inflorescence characteristics in different treatments, 2008  
Timing of flowering Inflorescence 

Treatment 1st 

Flowering 
2nd  

flowering 
Length 
(cm) 

Width 
(cm) 

Number of 
branches 

Number of 
flowers/panicle 

% of perfect 
flowers 

Tron 
CT1 5/12-10/1 2/3-31/3 21.1 16.3 18.4 385.1 43.0 
CT2 8/12-8/1 5/3-4/4 23.4 19.7 21.2 628.4 44.0 
CT3 12/12-10/1 2/3- 2/4 25.0 20.0 20.1 560.2 45.0 
CV%   6.2 4.2 8.9 14.8 - 
LSD0.05   2.29 1.29 2.90 116.9 - 

Hoi 
CT1 20/12-10/2 5/3-31/3 21.4 16.9 21.5 376.9 33.0 
CT2 15/12-25/1 7/3-4/4 24.6 19.6 23.9 510.0 35.0 
CT3 17/12-10/2 1/3-10/4 26.2 20.5 22.5 580.0 35.0 
CV%   5.3 5.4 8.1 11.3 - 
LSD0.05   2.17 1.78 3.07 96.1 - 
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Figure 1. Fruit setting of Tron and Hoi mango cultivars
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Figure 2a. Humidity variations at the experiment site during initial fruit set in 2008   

 

Figure 2b. Temperature variations at the experiment site during initial fruit set in 2008   
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Table 3. Effects of intensive cultivation and preharvest fruit bagging on 
fruit related parameters and yield in 2008 

Tron Hoi 
Indicator 

CT1 CT2 CT3 CT1 CT2 CT3 

Fruit length (cm) 7.57 8.04 8.18 11.05 11.48 11.35 

Fruit width (cm) 6.23 6.53 6.55 7.09 7.29 7.18 

Fruit thickness (cm) 5.73 5.93 5.97 6.15 6.32 6.39 

Fruit colour at harvest Dark green Dark green Pale green Dark green Dark green Pale green 

Fruit appearance at harvest 
(10 points as maximum) 4.9 7.3 8.5 4.5 6.5 8.1 

Fruit weight (g) 165.6 188.7 192.3 253.5 278.0 282.2 

Computed yield (kg/tree) 44.0 84.5 104 44.7 80.5 110.1 

Harvested yield (kg/tree) 24.0 63.5 84.5 27.5 61.4 89.5 

Table 4.  Comparison of economic effectiveness of the treatments, 2008 

Treatment Yield 
(kg/sao) 

Unit price  
(1000d/kg) 

Total cost  
(1000d/sao) 

Total return 
(1000d/sao) 

Net income 
(1000d/sao) 

CT1 Tron 240 3.5 0 840 840 
CT2 Tron 635 5.5 556 34925 2936.5 
CT3 Tron 845 8.0 1166 6760 5594.0 
CT1 Hoi 275 3.5 0 962.5 962.5 
CT2 Hoi 613 5.5 556 3371.5 2811.5 
CT3 Hoi 895 8.0 1206 7162 5956.0 

 
Data in table 3 revealed that: 
• Fruit size and weight: Fertilization 

application and spray of Pomoir increased 
fruit size on both cultivars. Fruit weight 
was found highest in both treatments 3. 

• Fruit colour and appearance: Unbagged 
fruits in treatments 1 and 2 had dark green 
colour at harvest, whereas bagged fruits in 
treatment 3 had pale green colour. The 
bagged fruits had no bruise or damage 
caused by insect attack or disease 
infection. The highest point on fruit 
external quality was given to treatment 3 
for both cultivars (8.5 for Tron and 8.1 for 
Hoi) whereas the controls had the lowest 
point (4.9 for Tron and 4.5 for Hoi). 

• The significant difference was found in 
term of computed and harvested yields 
between the controls and the other 
treatments where intensive cultivation was 
applied. As pre-harvest fruit bagging 
reduced fruit drop it also contributed to 

yield improvement. That is the reason 
explaining the highest yield was found in 
treatments 3 on Tron and Hoi. 

3.4. Economic effectiveness of the treatments 
Evaluation of economic efficiency of the 

treatments was carried out in 10 selected orchards 
of the local mango grower’s interest group in Coc 
lac hamlet, Tu nang commune. These growers were 
asked to follow the same experiment. The result 
was illustrated in table 4. The selling price of the 
bagged fruit was more than twice compared to the 
controls. 

Higher yield and higher selling price together 
contributed to the higher net income found in 
treatments 2 and 3 compared to the controls. The 
highest net income in treatments 3 was the result of 
both yield and external quality improvement. It 
indicated that application of the post-harvest 
pruning in combination with fertilization and pre-
harvest fruit bagging could help the growers to 
improve income from their mango orchards to 5 - 6 
times.     
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4. CONCLUSION 

• Rehabilitation of neglected mango orchards 
with cultural practice including post-harvest 
pruning, proper fertilization and pest control 
resulted in improvement of fruit set and 
weight, alleviation of pest infection. This 
finally led to yield improvement (2-2.4 
times) which in turn could result in net 
income improvement for local growers of 3-
6 times from Tron and Hoi production.  

• Pre-harvest bagging can be served as a very 
effective cultural practice to improve 
external fruit quality, reduce anthracnose 
and fruit flies infection and fruit drop in the 
mango traditional growing area like Yen 
chau. 

• Applying annual post-harvest moderate 
pruning allowed local growers to maintain 
manageable canopy orchards being suited to 
commercial production of the high income - 
generating cash crop like Mango in the area.   
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