
 

Available online freely at www.isisn.org 

Bioscience Research 
Print ISSN: 1811-9506 Online ISSN: 2218-3973 

Journal by Innovative Scientific Information & Services Network  

RESEARCH ARTICLE            BIOSCIENCE RESEARCH, 2018 15(4):4335-4344.         OPEN ACCESS 
  
 

Improving drop water efficiency, yield and fruit 
properties of keitte mango using different shading 
net colors 

Mustafa N.S.*; M.M.A. Merwad; M.M.S., Saleh and E.A.M., Mostafa 
 
Pomology Department, National Research Centre, Giza, Egypt 
  
*Correspondence: nabilhotline@yahoo.com Accepted: 18 Oct.2018 Published online: 31 Dec. 2018 

This experiment was carried out during two successive seasons to study the effect of different irrigation 
rates with two shading net colors on Keitte mango trees grown under sandy soil conditions. Two 
irrigation rates (9 and 6 drippers/tree) were examined under blue and white colors of shading net, 
whereas control trees were exposed for sunlight and irrigated with 12drippers /tree. Examined trees 
were divided into four groups (two net colors * two irrigation rates). At the end of each growing season, 
leaf and fruit samples were collected to measure leaf fresh weight, leaf dry weight and percentage of leaf 
dry weight, chlorophyll content also leaf mineral content (NPK). In addition, total yield, fruit number, fruit 
fresh weight, flesh and seed weight, TSS, total acidity and ascorbic acid were determined. Final results 
showed that 9 drippers per tree either under blue or white net gave better results, since trees irrigated 
with 9 drippers under blue net followed without significance by 9 drippers under white net recorded 
higher values for yield and most of the physical and chemical fruit properties also higher content of 
chlorophyll and NPK in the leaves.  
Keywords: Mango, yield, fruit quality, shad, color net, irrigation water 

 
INTRODUCTION 

Mango is one of the most important economic 
fruit crops in Egypt. The total cultivated area 
reached 265,350 feddan in 2015 produced about 
927352 ton with production average of 4.4t 
on/feddan (according to the statistics book of 
Ministry of Agriculture and Land Reclamation, 
2015). 

Many factors affecting mango cultivation i.e. 
soil conditions, quality and quantity of irrigation 
water, cultivars, horticultural practices and 
diseases control, also the climate elements 
considered as important factor. Climate elements 
(sunlight, temperature and humidity) considered 
as crucial factors for cultivation especially for fruit 
trees such as mango which have specific 
environmental requirements and these factors 
have a great effect on growth, productivity and 
fruit quality. Any changes in these climate 

elements will be reflected on the interaction 
between climate - soil- water- plant and 
consequently on response of vegetative growth 
and fruiting. In this concern, Léchaudel et al., 
(2002) mentioned that growth performance of 
mango trees and fruit size (based on 
accumulation of water and dry matter) mainly 
depending on environmental conditions. 

In addition, Chamchaiyaporn et al., (2013) 
reported that incremental light intensity, especially 
during summer, decreases net photosynthesis of 
mango trees. Sunburn causes damage to leaves, 
fruits and consequently decreases the fruit yield 
and quality of mango. 

Also, Léchaudel et al., (2013) showed that 
exposing mango fruit to high temperature and 
intense light conditions during growth season may 
lead to metabolic and physiological disorders and 
affect yield and fruit quality. Also, the situation will 
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become worse under low humidity and deficiency 
of irrigation.  

Jutamanee and Photosynthetica (2016) 
reported that excess solar radiation under hot 
climate can lead to decline the photosynthetic 
activity with detrimental effects on growth and 
yield of mango. 

On other hand, modifying of orchard climate 
via shading trees with net and its positive impacts 
have been widely reported by authors from 
several countries. 

Heidi and Runkle (2014) mentioned that light 
quality (wave length) may play a critical role in 
regulation of plant growth. They showed that 
desired growth of young plants can be reached 
through modifying and manipulating in the light 
quality. Also, flower buds can be increased in 
impatiens by cultivating these plants under red 
waves with rate more than happened under blue 
or green lights.   

Also, Jutamanee and Photosynthetica 
(2016) indicated that shading mango trees can be 
an effective technique to avoid undesirable effects 
of excess solar under hot climate. 

Moreover, Ignasi and Alegre (2006) reported 
that nets demonstrated their efficiency for fruit 
protection against hail; decrease maximum 
orchard temperatures and increased minimum 
temperatures and relative humidity. In addition, 
Dayioglu, and Hepaksoy (2016) showed that black 
or white shading nets reduced sunburn of fruits 
without negative impact on fruit quality and 
maturation. 

Folta and Maruhnich (2007) reported that, 
both of red and blue waves are the most suitable 
for photosynthetic metabolism, and particularly 
adequate for advancing the developmental 
processes related with plant growth habits. 

In regard to employing light as growth 
regulators, and flower bud initiation, Folta and 
Childers (2008) discussed the relation between 
light and internal hormones. Precise controlling on 
light quantity, quality and photoperiod can be 
applied as new technology to acceleration plant 
development stages (i.e. reducing juvenility 

stage), flowering promotion or even to 
maintenance growth programs. 

Additional, the other benefits of the netting 
which are not directly related to the specific 
chromatic properties of the nets, include 
protection from too much light, environmental 
hazards (hail, winds, extreme day/night 
temperatures) and/or flying pests birds, bats and 
insects (Dayioglu and Hepaksoy,2016). 

Therefore, to understand the influence of net 
color on mango trees productivity and irrigation 
requirements, current study has been conducted 
in National Research Centre farm at El- Nobaria 
district (El- Behaira Governorate)through using 
different irrigation rates under two colors of 
shading net and study their impact on mango 
trees productivity and fruit properties. 
 
MATERIALS AND METHODS 

Current study was carried out during two 
successive seasons on 7 years old Keitte mango 
trees grafted onto seedling rootstocks and planted 
at 2*5 meters apart in sandy soil under drip 
irrigation system in NRC farm at El- Nobaria 
district (El- Behaira Governorate). The texture of 
the soil is sandy. The physical and chemical 
properties of the experimental soil are presented 
in Table (1). 

Treatments 
Twenty four Keitte mango trees had been 

divided into four blocks (6 trees/block),two blocks 
were covered by white net and the others with 
blue one. 
As for trees irrigation rates, each net color (white 
or blue) has two blocks, trees in one of these 
blocks were irrigated with 9 drippers/ tree and the 
trees in the other blocks were irrigated with 6 
drippers/tree for the same color of net. While, 
control treatment contained trees that had been 
exposed to sunlight directly and irrigated with 12 
drippers per tree. Note: Dripper discharge = 4 
liters per hour.  

 
 

 
Table 1: Some physical and chemical properties of the experimental soil. 

Particle size 
distribution (%)  

 
Texture 

soil 

Ec dsm-1 pH 

Available nutrients (Cation) Available nutrients ( Anion) 

Sand Silt Clay 
N 
% 

P 
% 

K 
% 

Ca 
meg/l 

Mg 
meg/l 

CO3 
HCO3 
meg/l 

Cl- SO4 

90 5 5 Sandy 1.50 8.2 Trace 0.44 0.57 2.65 2.40 - 3.85 53 55.65 
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Table 2: Treatments of the current investigation 

Treatment Details 

Treatment 1 (Control) Exposed to sunlight with 12drippes/tree 

Treatment 2 Blue net with 9 drippers/tree 

Treatment 3 Blue net with 6 drippers/tree 

Treatment 4 White net with 9 drippers/tree 

Treatment 5 White net with 6 drippers/ tree 

 
Each treatment was represented with 6 replicates (tree/ replicate). 

 

Measurements: 
At early September of each season, leaf 

samples were collected to determine leaf fresh 
and dry weight, and percentage of leaf dry weight. 

Leaves samples were dried at 70C until constant 
weight, and then digested to assess leaf minerals 
(N, P and K) in dry matter as the method 
described by Cottien (1985). Moreover, 
chlorophyll in the fresh leaves was measured as 
Spad unit (spad = 100 mg chlorophyll/gm fresh 
weight) using portable set chlorophyll meter 
(Minolta 502).  

Total Yield: 
Fruits of each tree were harvested and 

weighed for all treatments.  

Fruit properties: 
Total fruit number for each tree under this 

experiment was calculated at harvested time and 
samples of mature fruits were collected to 
determine fruit properties. 

Fruit physical properties: 
Physical properties such as average fresh 

weight, flesh and seed weight in grams were 
determined.  

Fruit chemical properties: 
Samples of fruit juice were used to determine 

the total soluble solids percentage (TSS%) using 
hand refractometer. Moreover, total acidity as 
percentage of malic acid and fruit ascorbic acid 
(V.C) content as milligrams ascorbic acid /100 ml 
juice, were determined as the method of AOAC 
(1995). 

Experimental design:  
The experiment was laid out in randomized 

complete block design (RCBD), where the 
experiment involved five treatments with six 

replicates, each one was represented by tree. 

Statistical analysis:  
The data were subjected to analysis of variance 
and Duncan's multiple range test was used to 
differentiate means as described by Duncan 
(1955).   
 
RESULTS AND DISCUSSION: 

From table (3) it could be noticed that, the 
differences in temperatures was limited among 
the control and the other treatments (blue+ 9 
drippers /tree, blue +6 drippers/tree, white + 9 
drippers and white +6 drippers), since the 

differences ranged from 43.4 - 44C . the most 
effects of shading net were detected in reducing 
light intensity and increasing relative humidity 
whether in the canopy of tree, while surrounding 
the trees or at soil surface, these elements were 
more effective to mitigate negative impact of direct 
sunlight with high temperature under control 
conditions (open filed).  

These findings are in harmony with those 
mentioned by Léchaudel et al., (2002) who 
reported that growth performance of mango trees 
and fruit size (based on accumulation of water 
and dry matter) mainly depending on 
environmental conditions. 

In addition, Chamchaiyaporn et al., (2013) 
reported that incremental light intensity, especially 
during summer decreases net photosynthesis of 
mango trees.  

Also, Léchaudel et al., (2013) and Jutamanee 
and Photosynthetica (2016) showed that 
exposing mango fruit to high temperature and 
intense light conditions during growth season may 
lead to metabolic and physiological disorders and 
affect yield and quality. Also, the situation will 
become worse under low humidity and deficiency 
of irrigation.  
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Table (3): The effect of shading with color net and irrigation rates on micro climate measurements 
(Temperature, light intensity and relative humidity) in July under this experiment conditions. 

  
between trees Canopy soil surface 

Control Tem 43.5 43.5 43.6 

 
Lux 518*100 440*10 523*10 

 
RH 31.20% 34.80% 33.90% 

Blue 9 Tem 43.6 44 44 

 
Lux 472*100 657 333*10 

 
RH 33.40% 36.90% 34.90% 

Blue 6 Tem 43.5 44.2 44.2 

 
Lux 371*100 333*10 277*10 

 
RH 33.40% 36.60% 34.5 

White 9 Tem 43.6 43.7 43.8 

 
Lux 420*100 284*10 1624 

 
RH 33.90% 36.70% 35.30% 

White 6 Tem 44 44.1 44 

 
Lux 391*100 347*10 405*10 

 
RH 32.60% 36.40% 35.40% 

 
 Moreover, some authors went beyond impact 

of light intensity of light whereas Heidi and Runkle 
(2014) mentioned that light quality (wave length) 
may play a critical role in regulation plant growth. 
They showed that desired growth of young plants 
can be reached through modifying and 
manipulating in the light quality. 

Also, Jutamanee and Photosynthetica 
(2016) indicated that shading mango trees can be 
an effective technique to avoid undesirable effects 
of excess solar under hot climate. 

Results in Table (4) reveal that meanwhile 
control trees produced the highest number of 
fruits compared with the other treatments. Both of 
blue and white net with 9dripppers/ tree resulted 
in higher fruit weight (648 and 640.8 g for blue 
color and 482.4 and 585gm for white color in the 
first and second seasons respectively), also, the 
same treatments recorded higher yield as kg per 
tree in the two seasons (14.26 and 14.7kg for blue 
color and 9.65 and 12.87 kg for white color in the 
first and second seasons, respectively). 

In respect to flesh weight, the results were 
slightly differed whereas the blue color of shad net 
in presence of 9 drippers/tree recorded the 
highest value (225.33 and 231.33g in the first and 
second seasons, respectively), white color of shad 
net in presence of 9 drippers/ tree came in the 
second rank (171.6 and 205.33g in first and 

second seasons, respectively). On the other hand, 
the blue and white color of shad net with 9 
drippers / tree resulted in the highest values of 
seed weight in the first and second seasons, 37.7- 
37.77g, respectively for blue color of shad net, 
and 32.67 – 37.53, respectively for white color of 
shad net. 

Irrigation trees with 6 drippers/tree under blue 
or while net recorded moderate values of fruit 
weight, yield/tree, flesh weight and seed weight in 
both seasons. However, this treatment produced 
the lowest fruit number in the first and the second 
seasons comparing with the control and the other 
treatments. 

The obtained results may be interpreted due 
to supplying mango trees with sufficient irrigation 
rate, in addition providing a suitable environmental 
conditions (especially air humidity and 
temperature) by shading net cover as shown in 
Table (4) have an important role on fruit 
development, these results are agree with those 
obtained by Dussi et al., (2005); Gindaba and 
Wand (2005 and 2007); Vittone et 
al.,(2006);Dayioglu and Hepaksoy(2016). 
Lakshimnarayana et al., (1970) who mentioned 
that mango is a fleshy fruit containing more than 
80% water.  

http://hortsci.ashspublications.org/search?author1=Heidi+Marie+Wollaeger&sortspec=date&submit=Submit
http://hortsci.ashspublications.org/search?author1=Erik+S.+Runkle&sortspec=date&submit=Submit
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Table 4: Effect of shading net colors and irrigation rates on productivity and some fruit physical 
properties of Keitte mango trees. 

 

Treatment Fruit No. Fruit weight (gm) Yield/tree (kg) Flesh weight (gm) Seed weight (gm) 

 
1st 

season 
2nd 

season 
1st 

season 
2nd 

season 
1st 

season 
2nd 

season 
1st 

season 
2nd 

season 
1st 

season 
2nd 

season 

Cont. 12  
drippers 

25 a 27 a 347.40 b 369.00 d 8.69ab 9.96 bc 118.00 c 124.67d 21.33 b 27.67 c 

Blue net + 9 
drip. 

22 ab 23 b 648.00 a 640.80 a 14.26 a 14.74 a 225.33 a 231.33 a 37.7 a 37.77 a 

Blue net + 6 
drip. 

16 c 19  cd 549.00 a 540.00bc 8.78 ab 10.26 bc 200.67 a 178.00 c 33.97 ab 36.50 a 

White net + 9 
drip. 

20 b 22 bc 482.40ab 585.00ab 9.65ab 12.87 ab 171.67 b 205.33bc 32.67 ab 37.53 a 

White net + 6 
drip. 

15c 18 d 475.20ab 507.60 c 7.13 b 9.14 c 160.00 b 182.00 c 29.40 ab 30.73 bc 

 
Based on this fact, size of mango fruit 

depends on the accumulation of water and dry 
matter in the various compartments during fruit 
growth. The skin, flesh and stone have specific 
compositions that appear to accumulate water 
and dry matter at different rates, depending on 
environmental conditions (Léchaudel et al., 2002). 
Besides, Zoran et al., (2015) reported that in 
summer, pollination and fertilization are restricted 
by the high temperatures and low relative 
humidity, whereas higher humidity and moderate 
temperature are favor for fertilization.  Rylski et 
al., (1994) reported that temperature and 
irradiation conditions at the early stages of flower 
development are important factors that affect yield 
and tomato fruit quality. Low temperature prevents 
fertilization and therefore decreases fruit set, but 
low irradiation cause puffiness and blotchy 
ripening. 

Under direct sunlight and with 12drippers/tree, 
mango trees exposed for various environmental 
conditions (wind, temperature and humidity) which 
have a negative impact on pollination process and 
fruit development, this theory supported with 
findings by Léchaudel et al., (2013) and 
Jutamanee and Photosynthetica (2016). Also, 
exposing plant for high solar irradiation and high 
temperature may resulted in reduce growth, fruit 
yield and fruit quality in many plants (Jifon and 
Syvertsen, 2001; Hu et al., 2007). 

On other view, under net (shad) whether 
(white or blue) and adequate irrigation rate 
(9drippers /tree), mango trees have been 
protected from an adverse environment conditions 
(shortage humidity, high wind and high 
temperature) especially from March-to July which 
will be positively  reflected on fruit number, fruit 
weight and final total yield. Also, results indicated  

that insufficient irrigation rate (6drippers/tree) had 
a domain effect, even with net on fruit number, 
fruit weight, flesh weight, seed weight and total 
yield since it recorded the lowest values for these 
parameters. The abovementioned results are 
agreed with those reported by Ho et al., (1987) 
and Singh et al., (2014) who reported that fruit 
growth after cell division depends on the 
increasing size of fruit cells characterized by a 
huge accumulation of water that comes from the 
balance between absorbed fluxes such as phloem 
and xylem and outgoing fluxes such as 
transpiration. Changing the compromise between 
these different fluxes that have flexibility 
components resulted in variations in fruit volume. 

On the contrary, Espínola et al., (2004) 
showed that, the most productive of mango 
(Tommy Atkins) areas were received larger 
incidence of solar radiation and higher 
temperatures.  

From the other view, applying net technology 
can save about quarter of irrigation needed rates 
and these will be a good approaches future and 
expanded policy of agricultural sector.  

Results in table 5 show that both of white and 
blue shading net with 9drippers/tree recorded high 
values of T.S.S in the first and second seasons 
without significance than the other treatments 
expect control which gave the lowest T.S.S. value. 
Shading treatments recorded high significant 
values for TSS comparing with the control 
especially in the first season. The differences 
between the shading treatments lacked 
significance, although the trees irrigated with 9 
drippers under white shad tended to increase TSS 
value than the other shading treatments.   In 
regard to acidity, differences were insignificant in 
first season.  

https://scialert.net/fulltext/?doi=ajps.2014.46.50#1289098_ja
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Table 5: Effect of shading net colors and irrigation rates on fruit chemical properties of Kiette 
mango. 

Treatment 
TSS% Acidity% TSS/acidity ratio V.C. % 

1st  
season 

2nd  
season 

1st  
season 

2nd  
season 

1st 

 season 
2nd 

season 
1st 

season 
2nd 

season 

Cont. 12 drippers 12.33 b 14.07 ab 0.32 a 0.30 ab 38.80 c 46.38 a 34.43 a 34.80 ab 

Blue net +9 drip. 13.2 ab 15.60 ab 0.30  a 0.29 ab 43.50 bc 53.44 a 35.10 a 35.20 a 

Blue net + 6 drip. 15.40 ab 17.60 a 0.31 a 0.28 b 43.50 bc 53.44 a 34.53 a 34.07c 

White net + 9 drip. 16.00 a 15.80 ab 0.29 a 0.32 a 54.74 a 50.26 a 35.00 a 34.83ab 

White net + 6 drip. 14.67 ab 15.60 ab 0.29 a 0.30 ab 50.01 ab 53.64 a 34.90 a 34.57 b 

 
However, the differences were noticeable in 

the second season and the highest acidity value 
(0.32%) was produced when trees covered with 
white shading net and irrigated through 
9drippers/tree and this treatment didn’t differ 
markedly when compared with the control. In the 
second season, irrigate trees with 6 drippers 
under blue shad recorded the lowest acidity value; 
this value was significant only when compared 
with 9 drippers treatments under white shad. Also, 
for TSS/acidity, there were a markedly differences 
among treatments since the highest value 
(54.74%) was recorded with white shading net + 
9drippers/tree and the lowest value was recorded 
with the control treatment (38.8%). In the second 
season, these differences were disappeared or 
became not significant. For vitamin C (Ascorbic 
acid), markedly differences were noticed in the 
second season where, both of blue and white 
shading net with 9drippers/tree resulted in higher 
values (35.2 and 34.83% for blue and white shad, 
respectively) without any significant differences 
between these treatments.  

Carbohydrates is an essential item in dry 
matter of mango and 60 % of it them are 
represented by sugar and acid (Ueda et al., 
2000), which are the main compounds 
contributing to fruit sweetness and acidity 
(Malundo et al., 2001). The amount of produced 
carbohydrates in the tree fruits is setup on the 
quantity produced by photosynthesis on sink 
required and on the availability of the reserve 
amount.  

Several studies indicated that photosynthesis 
rate strongly affected by environmental conditions 
(Chamchaiyaporn et al., 2013; Léchaudel et al., 
2013;Jutamanee and Photosynthetica, 2016) 
and all adverse effects of excess solar 
radiation, low humidity and increasing 
temperature during growth season may be 
avoided by applying net technology as 
mentioned by Peano et al., (2001), Dussi et al., 
(2005), Gindaba and Wand (2005, 2007) and 
Vittone  et al., (2006), since they mentioned that 

the shading net can protect mango trees and 
others against environmental hazards (hail, winds, 
and extreme day/night temperatures) and/or flying 
pests birds, bats and insects.  

In addition, increasing solar radiation with 
raising temperature resulted in water stress and 
decreasing photosynthesis, decrement growth, 
reducing yield and poorer fruit quality 
(Goldschmidt, 1999). 

Wei et al., (2017) showed that the highest fruit 
yield, (fruit total soluble solids, soluble sugar, 
starch, acidity and vitamin C content) and 
irrigation water use efficiency were obtained from 
the 65-70% of water demand of mango in China.  

An analysis of variance carried out on 
simulations from two sites and seven successive 
years indicated that the fruit growth rate was 
significantly affected by temperature (Léchaudel 
and Joas, 2007). Moreover, it has been suggested 
in other species, including Satsuma mandarin 
(Marsh et al., 1999) and apples (Austin et al., 
1999), that temperature may affect the rate of cell 
division. 

The light intensity of a fruiting branch 
influences fruit growth since it determines leaf 
photosynthesis (Génard and Baret, 1994; Urban 
et al., 2003). The relationships between light 
intensity and fruit quality have been reported for 
fruit size and total sugars content in apple 
(Morgan et al., 1984), pear (Kappel and Neilsen, 
1994) and kiwifruit (Snelgar and Hopkirk, 1988). 

Léchaudel et al., (2013) showed that exposing 
mango fruit to high temperature and intense light 
conditions during growth season may affect yield 
and fruit quality. 

Table 6 discussed leaf measurements under 
applied treatments; generally all treatments had a 
significant impact on leaf measurements. 
However, both of blue and white net with 9 
drippers weren’t varied significantly than the 
control treatment in most leaf measurements, 
which mean that covering mango trees with net 
especially blue one had a positive effect since it 
can decrease water requirements and gave more 

https://scialert.net/fulltext/?doi=ajps.2014.46.50#1289086_ja
https://scialert.net/fulltext/?doi=ajps.2014.46.50#1289086_ja
https://scialert.net/fulltext/?doi=ajps.2014.46.50#1289125_ja
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or less the same values of the control without 
noticeable negative difference than the control 
treatment (uncovered trees with 12 
drippers/trees).  For instances, leaf fresh weight 
didn’t differ significantly when the number of 
drippers was decreased from 12 to 9 drippers/tree 
under blue or white shading net in the first 
season. The situation was varied in the second 
season, since there were no significant 
differences among uncovered trees with 
12drippers/tree (control treatment) and those 
covered with the blue net and received irrigation 
from only 9 drippers/tree and the differences 
became significantly when the net color changed 
to white. Also, leaf fresh weight was decreased 
with deducting irrigation rates from 12 to 6 
drippers/tree in presences of either blue or white 
shading net.  

For dry weight of the leaves, this parameter 
followed the same trend of fresh weight, this 
means that reducing irrigation rate from 12 to 9 
drippers/tree didn't associate with significant 
decreasing in dry weight of leaves when mango 
trees covered with the blue or white net in the first 

season, the situation was varied in the second 
season, whereas there was a significant 
difference between the trees covered with white 
net and irrigated with 9 drippers per tree. In 
addition, reducing irrigation rate from 12 to 6 
drippers per tree resulted in significant decrease 
in dry weight of the leaves under blue or white net. 

  In respect of dry weight percentage, there 
were no noticeable differences between 
uncovered or covered mango trees with 
decreasing irrigation rate in the first season. 
Meanwhile, in the second season, there was 
markedly difference among the treatments; 
however blue net with 9 drippers/tree treatment 
produced the highest dry weight percentage 
followed by the white net with 6drippers/tree. 

Generally, reducing irrigation rate from 12 to 9 
or 6 drippers/tree resulted in decreasing leaf 
parameters unless those trees covered with blue 
or white shading net, this means that there was a 
possibility to reduce irrigation rate without any 
negative or noticeable effect on leaf parameters 
when blue net was used as shelter. 

 

 
Table 6: Effect of net color and irrigation rates on leaf fresh and dry weight and dry weight 

percentage of Kiette mango. 

Treatment 

Leaf fresh weight Leaf dry weight Dry weight % 

1st 
Season 

2nd 
season 

1st 
season 

2nd 
Season 

1st 
season 

2nd 
season 

Cont. 12 drippers 25.93 a 27.12 a 18.00 a 18.81 a 30.47 a 30.58 bc 

Blue net +9 drippers 24.25 a 25.59 a 15.89 ab 16.41 b 34.18 a 35.79 a 

Blue net + 6 drippers 18.21 b 16.68 c 12.70 c 11.81 c 30.29 a 29.16  c 

White net+9 drippers 22.68 a 21.92 b 15.82 ab 15.27 b 30.20 a 30.36 bc 

White net + 6 drippers 21.95 ab 22.31 b 14.29 bc 14.68  b 34.92 a 34.26 ab 

 
 

Table 7: Effect of shading net colors and irrigation rates on leaf chemical properties of Kiette 
mango. 

Treatment 

Total Chlorophyll 
(Spad) 

Leaf N% Leaf P% Leaf K% 

1st 
season 

2nd 

Season 
1st  

season 
2nd  

season 
1st  

season 
2nd  

season 
1st  

season 
2nd  

season 

Cont. 12 drippers 54.1 a 47.23 bc 1.84 a 2.04 a 0.12 a 0.07  ab 2.41 a 2.32 b 

Blue net +9 drip. 52.03 a 57.77 a 1.90 a 2.10 a 0.07 b 0.08 a 2.49 a 2.32 b 

Blue net + 6 drip. 52.87 a 43.07 c 1.49 b 1.54 c 0.11 ab 0.08 a 2.26 b 2.32 b 

White net + 9 drip. 56.53 a 47.70 bc 1.77  a 1.69 b 0.08ab 0.07 ab 2.26 b 2.20 b 

White net + 6 drip. 53.50 a 54.87  ab 1.79 a 1.54 c 0.10 ab 0.06 b 2.47 a 2.56 a 
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Finally, it could be concluded that covering 

trees with net can help in buffering microclimate 
around trees and keep (light, humidity and 
temperature) in suitable range for plant cell 
divisions, carbon fixation, photosynthesis, other 
metabolic process. The obtained results 
concerning leaf fresh and dry weight also dry 
weight % are supported by those of Li et al., 
(2005). 

Results in table (7), indicate that reducing 
irrigation rate from 12 especially to 9 drippers/tree 
didn't produce a markedly negative impact on 
chlorophyll and N, P, K leaf content when these 
trees were covered with blue net. In another word, 
trees that irrigated with 9 drippers under blue color 
net recorded the highest value of N, K in both 
seasons also chlorophyll and P in the second 
season. However, these noticeable negative 
impacts were appeared when this reduction in 
irrigation rates reached 6 drippers/tree even if 
these trees covered with either blue or white net. 

In general, leaf mineral content depends on 
flux water uptake with the contained from 
minerals. Shading technology on  number of 
locations confirmed a general decrease of 

maximum daily temperature (Tmax) by 1–5 C, 
followed by an increase in maximum daily relative 
air humidity by approximately 3–10% (Shahak et 
al., 2004 ;Ignasi and Alegre, 2006). 

Gent (2007) mentioned that the ratio of 
chlorophyll a+b/carotenoids was increased in 
shade-grown leaves in comparison with the 
control plants (open field or plastic tunnel). In 
terms of microclimate, it likely depends on air 
temperature, humidity, and day length, as these 
all influence aspects of plant physiology are 
related to fruit development and composition. 
Besides, results that found by Bergquist et al ., 
(2007) showed that the concentrations of total 
carotenoids and total chlorophylls in baby spinach 
leaves were significantly higher under net 
condition. 

CONCLUSION 
It could be concluded that the ability of 

enhancing drop water efficiency can be done 
through applying shading net with low irrigation 
rate (especially 9drippers per tree) without a 
negative effect on fruit quality with this rate. Also, 
emphasize the importance of conducting such 
work for the other crops from time to time to 
overcome the effect of the climatic exchange and 
depletion of global fresh water resources. 
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