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ABSTRACT

This study was carried out during three suc-
cessive seasons of 2010/2011, 2011/2012 and
2012/2013 in a private orchard at 76 km Cairo,
Alex. Desert road to investigate the effect of nitro-
gen and potassium fertilization treatments and
shading with white net on yield, and fruit quality of
three-years-old mango (Mangifica indica L.) cv.
Keitt grafted on sucary seedling rootstocks planted
at 2.5x2.5 meters apart grown in sandy soil under
drip irrigation system with wells water .This exper-
iment included nine treatments of fertilization: T1=
N 80+ KO 80 Kg/Fed., T2= N 80+ K,O 100
Kg/Fed., T3= N 100+ K20 80 Kg/Fed., T4= N 100+
K20 100 Kg/Fed., T5= N 120+ K,O 80 Kg/Fed.,
T6= N 120+ K20 100 Kg/Fed.,T7= N 150+ K20 80
Kg/Fed., T8= N 150+ K,O 100 Kg/Fed. and control
(T9) = N 133+ K>0 90 Kg/Fed.. The results cleared
that mango Keitt cv. trees grown under white net
shading condition significantly increased yield (kg)/
tree, number of fruit set/ panicle, fruit weight, TSS
and ascorbic acid content. Trees supplied with 150
Kg/Fed. nitrogen + 100 Kg/Fed. potassium exhibit-
ed the highest yield (kg)/tree, number of fruit
set/panicle and fruit weight under shade . Moreo-
ver, the best fruit peel color was achieved with
trees received 100 kg/feddan of nitrogen +100
kg/feddan of potassium and grown under screen-
house conditions during the three studied seasons.
The higher significant value of acidity and TSS
were recorded in trees supplied by 120 units of
nitrogen + 100 units of potassium during first and
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third season. Whereas, the control treatment at-
tained a maximum ascorbic acid content.

INTRODUCTION

Mango (Mangifera indica L.) is one of the popu-
lar and economically important tropical fruit
throughout the world and is praised due to its deli-
cious taste, unique and attractive flavor with high
nutritive value. Mango trees planted under Egyp-
tian condition total produced about 927352 tons
from a total area of 265350 fed with an average
yield of 4.40 tons per fed (Bulletin of the agricul-
tural statistics 2014).

Keitt is a late maturing cultivar and its harvest
season is from September to October. The aver-
age weight of Keitt fruit is 900g and the skin colour
is a pale green.

Nutrient management is deem one of the im-
portant components of mango production technol-
ogy. Application of balanced amount of nutrients at
right growth stage by proper method could return
in improved quality and yield of mango because
imbalanced fertilization is considered to be one of
the major contributing factors for the low productivi-
ty.

Nitrogen plays a most important role in various
physiological processes. It imparts dark-green
color in plants, promotes leaves, stem and oth-
er vegetative part's growth and development.
Moreover, it also stimulates root growth. Nitrogen
produce rapid early growth, improve fruit quality,
enhances the growth of leafy vegetables, increas-
es protein content of fodder crops; It encourages
the uptake and utilization of other nutrients includ-
ing potassium, phosphorous and controls overall
growth of plant (Bloom, 2015).
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Reddy et al (2000) designated that N applica-
tion significantly influenced the fruit yield of young
Totapuri cv. mango trees while P and K application
did not. Average fruit size and total soluble solids
of pulp were significantly influenced by N nutrition
during the tenth year but other fruit quality attrib-
utes were unaffected. N at 50 g/treelyear of age
resulted in the best canopy development while N at
100 g/treelyear of age gave maximum fruit yield.
The yield was very poor when N was not applied
and with very high N rates also.

Potassium is one of the major nutrient that
need to be provided in relatively large quantities to
fruit crop plants. It is the most abundant cation in
the cytoplasm and it makes a major contribution to
the osmotic potential of cells. There is a evident
relationship between potassium accumulation in
the plant tissues, including fruits, and their carbo-
hydrate content (Marschner, 1995).

Singh et al (2009) studied the effect of NPK
levels on twenty four years old mango cv. Langar
trees. On the basis of cumulative yield (2003-09)
maximum yield of 52.67kg/tree was recorded in the
treatment N2P1K1 (200N:50P:100K g/plant per
year) which was significantly superior to other
treatments. This is followed by the treatment
N2P2K1 (200N:100P:100K g/plant per year) which
gave yield of 51.01 kg/plant which was at par with
N2P1K1 (100N:50P:100K g/plant per year). Mini-
mum vyield (17.02kg/treatments) was noted in con-
trol (NOPOKO). El-Wakeel (2005) indicated that
urea at 500 or 1000 g N per tree and potassium
sulfate at 400 g K20 per tree, registered the great-
est fruit weight, length, width and thickness in
mango (cv. Amrapali) at Dibba Al-Fujira, United
Arab Emirates. The optimum temperature for grow-
ing mangoes is 24.0 to 27.0°C.

Temperatures below 18.0°C reduce the grow-
ing rate, while temperatures over 37.0°C cause
high temperature injury to the mango (Yasutomi et
al 1994). Fruit growth and maturation, dependent
on physiological, biochemical and even physical
processes, are influenced by prevailing tempera-
tures during the developmental period. Particularly,
after flower bud formation has occurred, it is es-
sential to use a screen net to maintain a tempera-
ture, promotes fruit set, and reduces the incidence
of anthracnose and effect of weather conditions
during flowering, fruit set and fruiting. Shading im-
proved the appearance of fruits through the reduc-
tion of split pit, sunburn and wind damage.

Wind and excess solar radiation are some of
the factors severely influencing the growth, yield
and quality of mango in the hot climate. Excessive

light, however, can negatively affect appearance of
the fruits. Mango growers have been using spray-
ing white protective wetable powders such as “Ka-
olin” or aerothene caps for sun protection (Fivaz
and Lonsdale, 2001) (Jutamanee and Onnom,
2016). In this concern, Medany et al (2009) evalu-
ated the effects of white net on the growth and
production of mango cv. Keitt trees from the inter-
ception of light, temperature, humidity and plant
growth. The use of white net resulted in a signifi-
cant increase of plant height and stem diameter
per plant compared to open field orchard. The net
was superior for plant growth, flowering and yield.
Data revealed that microclimate under the white
net make proper microclimate for tropical fruits
under Egyptian conditions. Pavel et al (2000) in-
vestigated effect of shading up on incidences of
bacterial black spot and sunburn, flowering, yield
and fruit quality in mango cv. 'Kent' and ‘Heidi’.
Results showed that shade led to increased fruit
yield and the number of fruits per tree increased by
284 and 1410% in Kent and Heidi, respectively.

This study aimed was to investigate the effect
of nitrogen and potassium fertilization levels on
vegetative growth some chemical traits of fruits
and yield of mango Keitt cv. grown under open
field and shading conditions.

MATERIALS AND METHODS

The experiment was carried out during the
three successive seasons of 2010/2011,
2011/2012 and 2012/2013, at a private orchard
located at Cairo-Alexandria desert road (km. 76
Cairo — Alex) to study the response of Keitt mango
trees to different nitrogen and potassium fertiliza-
tion levels under shading and open field condi-
tions. Total of 90 trees mango Mangifera indica L.
cv. Keitt three-years-old grafted on Sucary seed-
ling rootstock and planted at 2.5x2.5 meters apart,
grown in sandy soil (Tables 1 and 2) under drip
irrigation system were used in the experiment.

The Nitrogen and potassium fertilization was
applied to mango trees as ammonium nitrate (33%
N) and potassium sulphate (50% K>O) respective-
ly. These treatments were applied under shading
and open field conditions. Shading condition is
represented by screenhouse which covered with
white screen net (40% shading). All trees under
investigation were selected to be uniform in vigor
as far as possible and subjected to the same agri-
cultural practices.

The factorial experiment was laid out in split
block design with five replications and one tree for
each replicate. The data were recorded as follow:

Arab Univ. J. Agric. Sci., 26(2), 2018



Effect of nitrogen and potassium fertilization on yield and fruit quality of mango

477
Keitt cv. Trees grown under Open field and shading conditions

Table 1. Physical and chemical properties of the experiment soil.

Physical properties
Sand Clay Silt Texture
% % %
95.31 4.30 0.36 Sandy
Chemical properties
EC PH ca'™” Mg** Na" K" HCO3 o}
dS/m meq /| meq /| meq /| meq /| meq /| meq /|
0-30 2.8 7.4 6.0 3.0 20.1 1.2 2.6 13.0
30-60 3.00 7.8 6.5 3.6 22.1 1.9 3.1 15.2
Macro — nutrients available (mg/l)
N P K
0-30 32 6 56
30-60 35 8 58

The experiment included 9 fertilization treatments
as follows:

e Peel color was estimated by using a Minolta
colorimeter type (CR-400/410) for the esti-

mation of a, b and hue angle (h°).

No. Treatment e Hue angle (h° = arc tan-1 b*/a*) determines
N1K1 | 80 kg N + 80 kg K O/feddan/year the red, yellow, green, blue, purple, or in-
N1K2 80 kg N + 100 kg KO/ feddan /year termediate colors between adjacent pairs of
N2K1 100 kg N + 80 kg K20/ feddan /year these basic colors.

N2K2 100 kg N + 100 kg K20/ feddan /year

N3K1 | 120 kg N + 80 kg KO/ feddan /year Hue angle (0°= red-purple, 90° = yellow,
N3K2 | 120 kg N + 100 kg KO/ feddan /year 180°=bluish-green, 270°= blue), = 270° as de-
N4K1 | 150 kg N + 80 kg KO/ feddan /year scribed by McGuire (1992) Fig. (1)

N4K2 150 kg N + 100 kg K20/ feddan /year

Control | 130 kg N + 90 kg KO/ feddan lyear

a) Yield and fruit quality
The yield (kg) / tree

At harvest time (maturity stage on 23, 29 and
25 September during the three seasons, respec-
tively), yield / tree was determined as number and
average weight of fruits (g). The estimated yield
kg/tree was recorded.

e Number of fruit set/ panicle

Fruit physical characteristics

Three mango fruits of each tree at maturity
stage on 23, 29 and 25 September during the
three seasons, respectively were used to carry out
the following measurements:

e Fruit weight (g)

e Peel color (hue angle)

Fig. 1. Hue angle diagram anglediagram
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Fruit chemical characteristics

e Total soluble solid (TSS) of fruits for repli-
cate of each treatment were determined in
fruit juice by a hand refractometer.

e Total acidity percentage was determined in
fruit juice according to (A.O.A.C., 1995)

e Ascorbic acid content was determined in
fruit juice according to (methods of vitamin
Assay ,1966).

Statistical analysis

The obtained data were subjected to analysis
of variance (ANOVA) according to Snedecor and
Cochran (1980) using MSTAT program. Duncan's
multiple range tests at 5%level was used for
means comparing Duncan (1955).

RESULTS AND DISCUSSION
Yield kg/tree

The impacts of nitrogen and potassium fertiliza-
tion treatments on mango yield recorded significant
effect as shown in (Table 2). There was an in-
creasing trend of yield with the increasing rate of
fertilizers. The highest yield (15.69,16.33 and
16.85 kg/tree) was found in the treatment 150
kg/feddan of nitrogen + 100 kg/feddan of potassi-
um compared to the lowest yield (2.25, 3.49 and
2.42kgltree) by 80 kg/feddan of nitrogen + 80
kg/feddan of potassium during all studied seasons
respectively.

Touching to screenhouse impact, trees under
shading conditions had significantly higher yield
than to those under open field conditions during
the three seasons of study.

The interaction between the two studied factors
cleared that the treatment 150 kg/feddan of nitro-
gen+ 100 kg/feddan of potassium under shading
condition had the highest significant yield in all
studied seasons. Whereas, the lowest yield was
obtained from the treatment combination of 80
kg/feddan of nitrogen + 80 kg/feddan of potassium
under open field conditions in the 1st and the 3rd
seasons but under screenhouse condition in the
second season.

Number of fruit set/ panicale
The results in Table (3) indicated significant ef-

fect of nitrogen and potassium fertilization on man-
go cv. Kiett trees. The highest initial fruit setting

was recorded in the treatment 150 kg/feddan of
nitrogen + 100 kg/feddan of potassium in all stud-
ied seasons. While, treatment 80 kg/feddan of ni-
trogen + 80 kg/feddan of potassium had the lowest
values during all studied seasons.

Regarding to shading impact, the application of
shading led to significant increase in initial fruit set
during the three seasons where trees grown under
screen house gained highest fruit set compared to
trees grown under open field condition.

As for the interaction, 150 kg/feddan of nitro-
gen+ 100 kg/feddan of potassium under screen-
house condition recorded the highest significant
value in the three growing seasons whilst, the low-
est significant values were obtained from 80
kg/feddan of nitrogen + 80 kg/feddan of potassium
under open field conditions in all three seasons.

Fruit physical characteristics
Fruit weight ()

Data tabulated in (Table 4) recorded significant
effect of nitrogen and potassium fertilization appli-
cation on mango .There was an increasing trend of
fruit weight with the increasing rate of fertilization,
where the highest fruit weight (1111,1080 and
8919g) was found in the treatment 150 kg/feddan of
nitrogen + 100 kg/feddan of potassium compared
to the lowest fruit weight (710.3, 575.7 and 560.79)
obtained by trees fertilized with 80 kg/feddan of
nitrogen + 80 kg/feddan of potassium during all
studied seasons, respectively.

Concerning screenhouse impact, trees under
shading conditions had significantly higher fruit
weight than to those under open field conditions.

The interaction between the two studied fac-
tors, the treatment of nitrogen at 150 kg/feddan +
potassium at 100kg/feddan under shading condi-
tion had the highest significant fruit weight in all
studied seasons. While, the lowest fruit weight was
obtained from the treatment combination of nitro-
gen at 80kg/feddan + potassium at 80 kg/feddan
under open field conditions in all three seasons.

Fruit colour
Peel color

Results showed in Table (5) indicate the influ-
ence of nitrogen and potassium fertilization under
open field and screenhouse conditions treatments
on peel color of mango Cv. Keitt
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The highest peel color was noticed with treat-
ment having nitrogen at 100kg/feddan+ potassium
at 100 kg/feddan .Increasing nitrogen levels signif-
icantly reduced the peel color of mango cv. Keitt
fruits whereas lower values of peel color were pro-
duced with applying nitrogen at 150 kg/ feddan
and potassium at 80 kg/feddan, 150 kg/feddan of
nitrogen + 100 kg/feddan of potassium, 120 kg/
feddan of nitrogen + 80 kg/feddan of potassium
and control treatments in the first, second and
third seasons, respectively, than those of other
treatments.

As for shading condition, the greatest value of
peel color was found with shading treatment com-
pared with open field treatment.

Concerning the effect of interaction between
fertilization treatments with nitrogen and potassium
and open field or screenhouse conditions the re-
sults showed that the highest fruit peel color was
achieved with trees received 100 kg/feddan of ni-
trogen +100 kg/feddan of potassium and grown
under screen house conditions during the three
studied seasons.

Fruit chemical characteristics
Total Soluble Solids (TSS)

Data regarding T.S.S are shown (Table 6). Re-
sults proved that TSS was affected significantly by
fertilization treatments The highest values were
recorded by 120 kg/feddan of nitrogen + 100
kg/feddan of potassium in the first and the third
seasons but 120 kg/feddan of nitrogen + 80
kg/feddan of potassium in the second season.
Whereas, the lowest significant value was obtained
by 80 kg/feddan of nitrogen + 80 kg/feddan of po-
tassium in the first and the third seasons mean-
while, 80 kg/feddan of nitrogen + 100 kg/feddan of
potassium in the second season.

Concerning screenhouse impact, trees under
shading conditions significantly recorded higher
TSS value than to those on open field conditions
except for second season.

With respect to interaction between fertilization
treatments and screenhouse conditions, 120
kg/feddan of nitrogen + 100 kg/feddan of potassi-
um under shading condition achieved the highest
significant value in the first and the third seasons
while 120 kg/feddan of nitrogen + 80 kg/feddan of
potassium under open field conditions in the sec-
ond season. On the contrary, the lowest significant
value was noticed in trees treated with 80
kg/feddan of nitrogen + 80 kg/feddan of potassium

under open field condition in seasons of 2011land
2013.Meanwhile, 80 kg/feddan of nitrogen + 100
kg/feddan of potassium under shading condition
was the lowest significant value in the second sea-
son.

Total Acidity

Effect of nitrogen and potassium fertilization
treatments on total acidity showed significant dif-
ferences (Table 7). Total acidity in 80 kg/feddan of
nitrogen + 80 kg/feddan of potassium was found
minimum during all studied seasons. Contrary,
maximum acidity value was observed in 120
kg/feddan of nitrogen + 100 kg/feddan of potassi-
um in the first and the third seasons however, 120
kg/feddan of nitrogen + 80 kg/feddan of potassium
had highest significant value in the second season.

Touching screenhouse effect, shading condi-
tion demonstrated highest significant value in the
first and the third season but in the second season
insignificant difference could be noticed.

The result noted the significant combined effect
of fertilization treatments and shading condition on
total acidity. The trees fertilized with 80 kg/feddan
of nitrogen + 80 kg/feddan of potassium in open
field registered the lowest value at the first and the
third season but 80 kg/feddan of nitrogen + 80
kg/feddan of potassium under screenhouse condi-
tion at the second season. In addition, The combi-
nation of 120 kg/feddan of nitrogen+ 100 kg/feddan
of potassium under screenhouse condition in the
first and the third season while 120 kg/feddan of
nitrogen+80 kg/feddan of potassium under screen-
house condition in the second season showed
higher significant values than some of other treat-
ments.

Ascorbic acid content

Fertilization treatments exhibited significant dif-
ferences with regard to ascorbic acid content (Ta-
ble 8) among the fertilization treatments, the
treatment control attained a maximum ascorbic
acid content in all seasons against the minimum
value in application of 80 kg/feddan of nitrogen +
80 kg/feddan of potassium in all studied seasons.
Also, the treatment of 120 kg/feddan of nitrogen +
100 kg/feddan of potassium gave the same highest
significant value in the third season.

Regarding the screenhouse effect, trees under
shading conditions continued to record significantly
higher ascorbic acid content than to those under
open field condition.
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The interaction between the two studied fac-
tors, the combination of control treatment (133 kg
N+ 90 kg K>O / Fed. /year) under screenhouse
conditions of resulted in the highest ascorbic acid
content in the three growing seasons while, the
lowest significant values were obtained by 80
kg/feddan of nitrogen + 80 kg/feddan of potassium
under open field conditions in all three seasons.

CONCLUSION

Finally, the obtained results revealed that ap-
plication of nitrogen at 150kg/feddan plus potassi-
um at 100kg/feddan significantly increased yield
kgltree, fruit set and number of fruit / panicle and
fruit weight of mango cv. Keitt. Moreover, the best
fruit peel color was achieved with trees received
100 kg/feddan of nitrogen +100 kg/feddan of po-
tassium and grown under screenhouse conditions
in the three studied seasons. On the other hand,
treatment of 80 kg/feddan of nitrogen+ 80
kg/feddan of potassium under open field gave the
lowest significant values for yield/tree and fruit
weight. This result are in harmony with those found
Singh et al (2009) and El-Wakeel (2005) who
reported that some levels of nitrogen and potassi-
um at different rates improved yield and fruit quality
of some mango cv. trees.

Results also cleared that shading mango cv.
Keitt trees using white screen net found to be su-
perior in increasing fruit production in terms of yield
kg/tree,fruit set/ panicle, fruit number and weight
and this effect may be due to improving the micro-
climate under shading throughout reducing air
temperature, sun irradiance and increasing the
relative humidity around the mango trees. This
result are in harmony with those obtained by Crété
et al (2001) who reported that indicating a 2-6%
increase in humidity associated with the use of
nets. Moreover, reported a decrease in evapora-
tion by 11% in July associated with the use of nets
and a significant reduction in wind speed, which
also resulted in a decrease in skin bruising. Dutta
et al (2011) and Pavel et al (2000) they noticed
that yield and fruit quality of Kent and Heidi cv.
improved by shading.
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