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ABSTRACT

The present investigation on effect of foliar nutrition on yield, quality and shelf-life of mango (Mangifera indica
L.) was carried out on 20 years old mango trees cv. Dashehari having uniform vigour. The maximum fruit length
(10.45cm), breadth (6.17cm), weight (170.17g) and highest fruit yield (99.72 kg/tree) of mango cv. Dashehari was
recorded with the application of 2.0% Ca (NO5),+ 2.0% KNO; + 1.0% ZnSO,+0.02% H;BO; (T, ,). The maximum
leaf N (1.25%), P (0.16 %) and K (0.29 %) and soil N (230.79 kg/ha), P (14.75 kg/ha), K (139.09 kg/ha), Ca (6.25
kg/ha), Mg (2.76 meq/100g), Zn (0.97 ppm) and B (0.28 ppm) were recorded with the foliar application of 2.0%
Ca(NO,), + 2.0% KNO; + 1.0% ZnSO, + 0.02% H;BO; (T,,). The findings indicated that the yield and nutrient
status of mango cv. Dashehari can be improved with foliar application of 2.0% Ca (NO5), + 2.0% KNO; + 1.0%

ZnSO,+ 0.02% H;BO; at pea stage.
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Mango (Mangifera indica L.) is the most popular and
the choicest fruit produced in the tropical and sub-tropical
regions of the world. India is the largest producer of mango
in the world contributing about 50% of total production
worldwide (Barman ez a/. 2015). It is the most important fruit
of India and has been in cultivation in Indian sub-continent
over 4 000 years. In Jammu and Kashmir mango is grown
in sub-tropical areas of Jammu, Samba, Kathua, Udhampur,
Reasi and Rajouri districts of Jammu province. In Jammu
sub-tropics from the last few years, some physiological
stresses and quality related issues have been raised in
mango orchards.

It was observed that unbalanced fertilization,
micronutrient deficiencies, poor tree management and
inadequate cultural practices are mainly responsible for
orchard related issues and only the application of primary
nutrients could not prove successful to produce high quality
fruit in mango trees. This indicates that the application of
micronutrients is compulsory as well. Various disorders have
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been reported in mango emanating either due to deficiency
or excess of micronutrients. In spite of profuse number of
panicles and high initial fruit set, the ultimate retention
and yield are low mainly due to heavy fruit drop. Foliar
spray of micronutrients is generally quick, more effective
and is a common practice to overcome the micronutrient
deficiencies in order to improve the fruit quality (Silverbush
2002). The farmers usually apply nitrogen, phosphorous,
potassium to orchard and hardly pay any attention to the
micronutrients needed by the fruit trees. However, the
major elements/micronutrients are quickly taken up and
utilized by the tissues of the plants by the catalyzing effect
of macronutrients/minor elements (Singh et al. 2009). Thus
for increasing the efficiency and enhancing the quality and
yield of fruit and mitigating the nutrition related problems,
the foliar application of nutrients needs to be investigated.
Therefore, keeping in view the low quality and productivity
of mango, an experiment was conducted to study the effect
of foliar nutrition on yield, quality, shelf-life, soil and leaf
nutrient status of mango cv. Dashehari.

MATERIALS AND METHODS

The present experiment was carried out at the
Experimental Research Orchard, Division of Fruit Science,
FOA, Udheywalla, SKUAST-Jammu during the year
2014-15 on 20 years old mango trees cv. Dashehari having
uniform vigour and size. The experimental site is located in
the sub-tropical zone at 32.73° N and longitude of 74.87°
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E at an elevation of 327 m from the mean sea level with
annual precipitation of about 1 200 mm.The foliar nutrient
application was given in the morning hours at pea stage.
Different treatment combination were T, (Ca(NO;), 2.0 %),
T, (KNO; 2.0 %), T; (ZnSO, 1.0 %), T, (H;BO, 0.02 %),
T5 (Ca(NO;), 2.0 %) + KNO; 2.0 %), T, (Ca(NO5), 2.0 %
+2ZnS0, 1.0 %), T, (Ca(NO;), 2.0 % + H;B0; 0.02 %), Tq
(KNO; 2.0 % + ZnSO, 1.0 %), Ty (KNO; 2.0 % + H;BO,
0.02 %), T,,(ZnSO4 1.0 % +H;B0O;0.02 %), T, (Ca(NO;),
2.0 % + KNO; 2.0 % + ZnSO, 1.0 %), T, (Ca(NO), 2.0
% + KNO; 2.0 % + H;BO; 0.02 %), T,; (Ca(NO;), 2.0 %
+7ZnS0O, 1.0 % + H;BO, 0.02 %), T, , (Ca(NO;), 2.0 % +
KNO; 2.0 % +ZnSO, 1.0 % + H;B0; 0.02 %), T, 5 (KNO,
2.0 % +ZnS0O, 1.0 % + H;B050.02 %) and T, ; (Spray with
water only). Mechanical analysis of orchard soil for sand
(%), silt (%) and clay (%) was done as per method suggested
by Piper (1950). Chemical analysis of the soil samples was
done to estimate pH, available Ca, Mg, EC (Jackson 1973),
organic carbon (Walkley and Black 1934), available nitrogen
(Subbiah and Asija 1956), available phosphorus (Olsen et
al. 1954), available potassium (Merwin and Peech 1951),
available zinc (Lindsay and Norvell 1978) and available
boron (Berger 1994).

Leaf samples were collected in the month of March for
recording initial nutrient status and sample was prepared
as per method given by Chapman (1964). Total nitrogen
(%) was estimated using Micro-Kjeldahl’s method (Jackson
1973), total phosphorus (%) by vanadomolybdophosphoric
acid yellow colour method (Jackson 1973), total potassium
(%) by Flame photometric method, total calcium (%) and
magnesium (%) EDTA-titration method (Prasad 1998), total
zinc (ppm) DTPA method (Lindsay and Norvell 1978) and
total boron (ppm) dry ashing method (Singh et al. 1999).
Per cent fruit set at pea stage was recorded on the selected
and tagged panicles by using following formula: Fruit set
(%) = No. of fruits per panicle at pea stage/ No. of flowers
x 100. Per cent fruit drop at 15™, 30, 45 and 60t days
interval after pea stage was calculated using formula, Fruit
drop (%) = No. of fruits/panicle at pea stage - No. of fruits
per panicle at different intervals after pea stage / No. of
fruits/panicle at pea stage x 100. Total soluble solids, total
sugars, reducing sugars and titratable acidity were analyzed
according to standard procedure as given in AOAC (1995).
Ascorbic acid was calculated by the method given by Ruck
(1969). Organoleptic rating was done following Hedonic
scale (1-9) points. For recording yield, total number of fruits
harvested in each replication were counted and weighed on
electronic balance, recorded as yield (kg/tree).The per cent
loss in weight was worked out on 2, 4th 6t gth "10th and
12 day after harvest using formula initial weight- final
weight/initial weight % 100 as suggested by Srivastava and
Tandon (1968). Final soil and leaf nutrient status analysis
was done using methods as mentioned above for analysis
of initial nutrient estimation.

The experiment was laid in RBD with three replications
having one tree per replication. Data generated during the
course of study were subjected to statistical analysis as
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prescribed by Panse and Sukhatme (2000).

RESULTS AND DISCUSSION

Data presented in Table 1 showed that different
treatments had a significant effect on per cent fruit set
and number of fruits/panicle where, maximum fruit set at
pea stage (0.97%) and number of fruits/panicle (1.97) was
observed in treatment T,,. It was further observed that the
maximum fruit length (10.45 cm) and breadth (6.17 cm)
was recorded under T, ;,which might be due to the combined
benefit of foliar application of different nutrient application
(potassium, calcium, zinc and boron). It was also due to the
fact that potassium plays a role to transfer of photosynthates
to the fruits, whereas boron application improves cell division
and cell elongation. The results are in accordance with
Bhowmick et al. (2012) and Sankar et a/. (2013) in mango.
It was further observed that yield was significantly affected
by different treatments where maximum yield per tree
(99.72 kg/tree) and fruit weight (170.17 g) was recorded
under treatment T,,. It was observed that boron involved
in hormonal metabolism which helps to increase the cell
division and cell elongation whereas, calcium play very
important role in enzymatic activities and helps in uptake
of major nutrients, zinc is associated with protein synthesis,
carbohydrate metabolism, tryptophan synthesis and also act
as catalyst in oxidation reduction process, its sprays seem to
have benefitted all those activities which resulted in more

Table 1  Effect of foliar nutrition on per cent fruit set, number of
fruits per panicle and physical characteristics of mango

cv. Dashehari

Treatment  Per  No.of Fruit Fruit Fruit  Yield
cent  fruits/ length breadth weight (kg
fruit set panicle (cm)  (cm) (2) tree)

(at pea

stage)
Tl 0.96 1.50 9.12 5.05 141.12 85.00
T2 0.97 1.52 9.61 541 146.05 87.64
T3 0.93 1.44 9.8 5.17 144.00 85.78
T4 0.94 1.55 9.55 537 14573  86.99
T5 0.94 1.62 10.03 5.63 150.65 89.52
T6 0.89 1.47 994 555 147.80 88.00
T7 0.95 1.67 10.00  5.61 150.58 88.93
T8 0.90 1.52 10.16  5.81 159.60 91.45
T9 0.90 1.59 1022 593 161.37 93.20
T10 0.91 1.60 10.10  5.75 154.00 90.79
TI1 0.89 1.62 1026 6.01 16620 9543
TI12 0.91 1.70 1036  6.08 166.32 97.10
T13 0.91 1.70 1025 593 16435 94.13
T14 0.97 1.97 1045 6.17 170.17 99.72
T15 0.91 1.70 1040 6.10 167.44 98.29
T16 0.92 1.42 9.01 5.00 140.48 84.00
CD N.S N.S 0.18 0.11 3.55 3.91

(P=0.05)
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photosynthates being available for fruit development. All
these contributed to increased fruit weight and yield per tree.
These findings are in alignment with the findings of Bhatt
et al. (2008) and Singh et al. (2013) in mango.

Data in Table 2 showed that maximum pulp weight
(109.75 g), and minimum stone weight (26.15 g) was recorded
in fruits harvested from trees under T ,. The increase in the
pulp weight might be attributed to the increased fruit size
and weight which enhanced the mobile-sation of sugars
and minerals in expanded cell and intercellular space and
translocation of photosynthates because of the combined
application of the nutrients. The data indicated that the peel
weight of mango was observed maximum (34.38 g) in fruits
harvested from trees under treatment T . The increase in the
peel weight might be attributed to the presence of calcium
which is important in the formation of cell membrane and
cell wall development and also due to increase in size
and volume owing to the beneficial effect of combined
application of calcium, potassium, zinc and boron. These
findings are in conformity with the results of Bhowmick
et al. (2012) who reported that the foliar application of
zinc sulphate on mango at pea and marble stage resulted
in maximum peel weight of mango fruit.

The perusal of the data in Table 2 indicated that highest
TSS (21.29 °Brix) minimum acidity (0.22%) was recorded
in fruits harvested under treatment T,,. It was observed
that the influence of nutrients on physiological processes
such as respiration and photosynthesis, which enhanced the
supply of dry matter, minerals and carbohydrates towards
the developing fruits. These results are in agreement with
the findings of Razek et al. (2013) who reported that the
pre-harvest foliar spray containing K, Zn besides other
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elements was very effective in increasing TSS of mango fruit.

Data presented in Table 3 revealed that the maximum
total sugars (15.07%), reducing sugars (3.98%), non-
reducing sugars (10.53%) and ascorbic acid (41.82 mg/100g)
pulp were recorded in fruits harvested from trees in T ;. The
increased sugar contents might be due to the presence of
potassium and boron which plays a very important role in
the translocation of sugars from other parts into developing
fruits. Similar findings were also observed by Sarker and
Rahim (2013) who reported that total sugars and reducing
sugars of mango fruit are significantly influence by the
foliar nutrition of mango trees with the foliar application
of potassium. The increased contents of ascorbic acid in
fruits might be due to combined effect of nutrients which
activated the synthesis of ascorbic acid somewhere between
D-glucose to L-ascorbate.

The results presented in Table 4 and Table 5 revealed
that that the soil and leaf N, P, K, Ca, Mg, Zn and B were
significantly influenced by the foliar fertilization. Maximum
soil N (230.79 kg/ha), P (14.75 kg ha), K (139.09 kg/ ha),
Ca (6.25 kg/ha), Mg (2.76 meq/100g), Zn (0.97 ppm), B
(0.28 ppm) and maximum leaf N (1.25%), P (0.16%), K
(0.29%), Ca (1.79%), Mg (0.19%), Zn (14.67 ppm) and
B (19.05 ppm) were recorded with the foliar fertilization
of 2.0% Ca(NO,), + 2.0% KNO; + 1.0% ZnSO, + 0.02%
H;BO; (T, ). The increased level of soil and leaf nutrient
status was due to the combined effect of applied nutrients
and the present findings are in agreement with the findings of
Sankar et al. (2013) who observed that the foliar application
of boric acid and calcium nitrate on mango cv. Alphanso
significantly influenced the status of N, P, K, Ca and B in
leaves after fruit harvest with the highest values of N, P, K

Table 2  Effect of foliar nutrition on pulp weight, stone weight, peel weight and pulp/stone ratio of mango cv. Dashehari

Treatment Pulp weight  Stone weight  Peel weight Pulp/stone TSS Acidity TSS/acid
(2 (g) () ratio (°Brix) (%) ratio
T1 88.04 30.81 22.27 2.86 18.31 0.27 67.81
T2 90.99 29.51 25.55 3.08 18.52 0.26 71.23
T3 88.52 30.64 24.84 2.89 18.47 0.27 68.41
T4 90.50 30.62 24.61 2.96 19.08 0.26 73.38
TS5 96.27 27.78 29.95 3.47 19.38 0.25 77.52
T6 91.67 29.45 26.68 3.11 19.15 0.25 76.60
T7 96.24 28.57 25.77 3.37 19.80 0.24 82.50
T8 101.46 26.94 31.20 3.77 19.42 0.25 77.68
T9 102.60 26.78 31.99 3.83 20.19 0.24 84.13
T10 98.78 26.96 2491 3.66 20.15 0.24 83.96
T11 105.51 26.43 34.26 3.99 20.26 0.24 84.42
T12 105.66 26.28 34.38 4.02 20.41 0.23 88.74
T13 103.67 26.76 33.92 3.87 20.39 0.23 88.65
T14 109.75 26.15 34.27 4.20 21.29 0.22 96.77
T15 107.52 26.19 33.73 4.11 20.48 0.23 89.04
T16 87.01 31.93 21.54 2.73 18.30 0.28 65.36
CD (P=0.05) 1.25 1.22 0.24 N.S 0.67 0.06 NS
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and B recorded with boric acid (0.02%), whereas highest
Ca was recorded with calcium nitrate (0.06%). The results
are also in line with the results of Taha ef al. (2014) who
reported that potassium application on mango trees increased

Table 3  Effect of foliar nutrition on total sugars, reducing sugars
and non-reducing sugars of mango cv. Dashehari
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the status of N, P and K in leaves after harvest similarly,
Hasani et al. (2012) in pomegranate observed that potassium
application significantly increased Zn contents in leaves.
The results obtained in Fig 1, depicts that minimum
per cent fruit drop (45.58, 73.16, 77.15 and 83.04% at 15,
30, 45 and 60 days intervals, respectively) was recorded
with the foliar application 0f2.0% Ca(NO;), +2.0% KNO,
+1.0% ZnSO, + 0.02% H;BO;. The decrease in per cent

Treatment Total Reducing Noq— Ascqrbic fruit drop might be primarily due to the involvement of
sugars sugars reducing acid boron in hormonal metabolism, photosynthesis and water
(%) %) suogars (mg/100g retention in the plants, thereby resulting in prevention of
(%) pulp) fruit drop. Moreover, spraying of potassium had a positive
Tl 12.99 3.18 9.32 37.52 effect on reducing fruit drop as it might be due to increase
T2 13.72 3.54 9.67 38.22 in carbohydrate and protein synthesis by potassium that
T3 13.70 3.45 9.74 38.16 has the ability of activating complex enzyme systems
T4 13.76 361 9.64 38.20 in the plants which catalyze metabolic reactions related
TS 13.82 367 9.64 39.34 to carbohydrate .and.protein synthesis and also bec?us.e
potassium and zinc increases tolerance to several biotic
T6 13.78 3.65 9.62 38.34 and abiotic stresses. These findings are in conformity with
T7 13.98 3.72 9.75 39.24 the findings of Sankar et al. (2013) in mango where they
T8 13.95 3.71 9.73 39.51 reported that pre-harvest application of boric acid (0.02%)
T9 14.08 3.81 9.76 39.52 recorded minimum per cent fruit drop in mango similarly,
T10 14.04 379 9.74 3950 Vashistha et al. (2019) alsg observed .that spraying mango
- 1415 . 981 30,55 trees at pea stage with mixture of zinc sulpl.la‘.[e (0.4%),
borax (0.4%) and urea (1.0%) recorded minimum per
T12 14.4 3.88 10.03 39.59 cent fruit drop.
T13 14.23 3.85 9.86 39.52 The per cent physiological weight loss was found
T14 15.07 3.98 10.53 41.82 minimum 4.83,8.07, 11.01, 16.61,24.51 and 29.63 % at 3, 4,
Ti5 14.55 391 10.11 4074 6,8, 10 and 12 days, respectively, after storage under ambient
T16 12.43 205 9.01 35,59 conditions i.n th.e fruit.s harvested .from trees. rece.iving T,
The reduction in weight loss might be primarily due to
CD (P=0.05) 0.26 0.14 027 2.15 the role of calcium in the formation of cell membrane,
Table 4 Effect of foliar nutrition on leaf N, P, K, Ca, Mg, Zn and B of mango cv. Dashehari
Treatment N (%) P (%) K (%) Ca (%) Mg (%) Zn (ppm) B (ppm)
1 L12(6.07)  0.09(1.72)  023(2.73)  1.73(7.56)  0.14 (2.14) 10.00 14.34
T, 1.14(6.13)  0.10(1.84)  025(2.86)  1.71(7.50)  0.15(2.19) 10.00 14.00
T, 111 (6.05)  0.08(1.65)  023(273)  1.71(7.50)  0.14 (2.17) 11.00 13.84
T, 112 (6.07) 009 (1.68)  022(2.71)  1.72(7.53)  0.15(2.22) 10.33 15.06
T, 116 (6.19)  0.10(1.84) 024 (2.83)  1.74(7.57)  0.16(2.29) 10.67 14.43
T, 1.15(6.15)  0.09(1.68)  023(2.75)  1.73(7.56)  0.15 (2.24) 11.67 14.85
T, 114 (6.13) 010 (1.84) 023 (2.75)  1.74(7.57)  0.15(2.24) 10.67 15.66
T, 117 (622)  0.09(1.68) 024 (2.82)  1.71(7.52)  0.16 (2.31) 12.00 14.34
T, 1.13(6.10)  0.10 (1.84)  025(2.86)  1.72(7.53)  0.16 (2.29) 10.33 16.02
T, 1.15(6.15) 009 (1.71) 024 (2.81)  1.72(7.53)  0.15(2.24) 12.00 15.35
T, 1.18(6.23)  0.12(1.98) 028 (3.05)  1.74(7.57)  0.15(2.24) 11.67 15.14
T, 1.16 (6.19)  0.13(2.06) 026 (2.94)  1.78 (7.66)  0.16 (2.29) 11.33 16.03
T, 117 (622)  0.12(201)  024(2.81)  1.76(7.61)  0.18 (2.41) 12.33 15.59
T, 125(6.41)  0.16(227) 029 (3.09)  1.79(7.69)  0.19 (2.52) 14.67 19.05
T, 1.15(6.16)  0.12(1.98)  026(2.90)  1.74(7.57)  0.17 (2.36) 13.33 15.33
T, 110 (6.03) 008 (1.64)  022(2.71)  1.71(7.50)  0.14 (2.17) 9.67 13.64
CD (P=0.05) 0.07 0.03 0.03 0.03 0.02 2.08 1.09

Figures given in parenthesis are transformed (angular) values.



February 2017]
100+
90+
804

704

o
@

S
23
>3

333

232

S
333%

3333

22
=2

523

o

523

S

S232

333

23
ZS3S
23

3

2

3

Treatments
(4]
<

S

523

,v
o
232

33

333

232

,,
—
=

3
2

232

o
o
1
TS
2

232
S35
3

333

..
232

523

3

Z5TS3
23
232

3

232
S35
3

32

301

S
23

523

2

523

ZS3S
23

3

2
S

33

..
252

sosz

525252

232

3

23

S

STS5TS

20+

22
R

523

o

523

S

S232

333

23
ZS3S
23

3

2

3

S2523

3STS
353533
23

23

o
232

10

333

232

,,
=

2

$232

SR
S
2323

33

3

1333

23
5S
B3

o
1

T T2 T3 T4 T5 T6 T7 T8
Treatments

EFFECT OF FOLIAR NUTRITION ON MANGO 189

{315 Days W30 Days E445Days [60 Days

Fig 1 Effect of foliar nutrition on per cent fruit drop of mango cv. Dashehari at 15 days interval after fruit set

Table 5 Effect of foliar nutrition on soil N, P, K, Ca, Mg, Zn and B of mango cv. Dashehari

Treatment N P K Ca Mg Zn B
(kg/ha) (kg/ha) (kg/ha) (kg/ha) (meq/100 g) (ppm) (ppm)
T1 22431 14.28 138.20 6.12 2.66 0.88 0.19
T2 225.04 14.31 138.35 6.08 2.64 0.90 0.21
T3 223.80 14.16 138.19 6.10 2.63 0.91 0.18
T4 222.90 14.39 138.32 6.07 2.66 0.89 0.23
T5 22425 14.14 138.61 6.15 2.67 0.89 0.20
T6 222.58 14.30 138.27 6.13 2.68 0.91 0.22
T7 224.80 14.38 138.55 6.17 2.67 0.88 0.23
T8 223.66 14.08 138.64 6.08 2.69 0.92 0.22
T9 223.37 14.19 138.78 6.03 2.70 0.89 0.23
T10 226.43 14.68 138.67 6.07 2.64 0.92 0.23
TI1 225.04 14.38 138.68 6.19 2.70 0.91 0.22
T12 226.40 14.57 138.72 6.21 2.69 0.89 0.23
T13 228.15 14.21 138.67 6.18 2.68 0.93 0.24
T14 230.79 14.75 139.09 6.25 2.76 0.97 0.28
T15 227.13 14.58 138.91 6.15 2.72 0.92 0.23
T16 222.52 13.91 138.08 6.06 2.66 0.90 0.19
CD (P=0.05) 3.92 0.16 0.15 0.06 0.05 0.04 0.04

maintenance of fruit firmness, retardation of respiratory rates
as well as transpiration. Moreover, potassium has a role in
hardening of tissues or stabilisation of their membranes
which may have reduced the evapo-transpiration losses
from fruits. Zinc favours accumulation of calcium in fruit
tissues whereas; boron application enhances production of
better quality fruits. The present findings are in conformity
with Karemera and Habimana (2014) who reported that

the pre-harvest calcium sprays on mango trees resulted in
extending the shelf-life of mango fruit after harvest. Based
on the experimental results obtained, it was concluded that
the yield, quality and shelf-life of mango cv. Dashehari
can be increased with foliar application of 2.0% calcium
nitrate+2.0% potassium nitrate+1.0% zinc sulphate+0.02%
boric acid at pea stage which also increased soil and leaf
nutrient status of mango.



190 RANI ET AL.

REFERENCES

AOAC. 1995. Official Methods of Analysis, 16" edition.
Association of Official Agricultural Chemists, Washington DC.

Barman K, Patel V B, Singh R R, Prasad M and Kumari P. 2015.
Effect of harvesting time and de-sapping on sapburn and quality
in mango (Mangifera indica) cv. Langra. Indian Journal of
Agricultural Sciences 85(7): 945-9.

Berger K C. 1994. Boron tests and determination from soil and
plants. Soil Science 57: 25-36.

Bhatt A, Mishra N K, Singh C P and Lal R L. 2008.Studies on pre-
harvest application of nutrients on yield, quality and shelf life
of mango cv. Dashehari. Progressive Horticulture 40(1): 41-7.

Bhowmick N and Banik B C. 2011. Influence of pre-harvest foliar
application of growth regulators and micronutrients on mango
cv. Himsagar. Indian Journal of Horticulture 68(1):103-7.

Bhowmick N, Banik B C, Hasan M A and Gosh B. 2012.Response
of pre-harvest foliar application of zinc and boron on mango
cv. Amrapali under new alluvial zone of West Bengal. Indian
Journal of Horticulture 69(3): 428-31.

Chapman H D. 1964.Suggested foliar sampling and handling
techniques for determining the nutrient status of some field
horticultural and plantation crops. The Indian Journal of
Horticulture 21(2): 97-19.

Ebeed S and Migeed A E M M M. 2005.Effect of spraying sucrose
and some nutrient elements on FagriKalan mango trees. Journal
of Applied Science Research 1(5): 341-6.

Hasani M, Zamani Z, Savaghebi G and Fatahi R. 2012. Effects
of zinc and manganese as foliar spray on pomegranate yield,
fruit quality and leaf minerals. Journal of Soil Science and
plant Nutrition 12(3):471-80.

Jackson M L. 1973. Soil Chemical Analysis, p 498. Prentice Hall of
India Pvt Ltd, New Delhi.

Karemera N J U and Habimana S. 2014. Effect of calcium chloride
sprays on ripening, shelf-life and physical chemical properties
of mango fruits (Mangifera indica L.) cv. Totapuri. Herald
Journal of Agriculture and Food Science Research 3(2): 61-6.

Lindsay W I and Norvell W A. 1978. Development of DTPA soil
test for zinc, iron, manganese and copper. Soil Science Society
of America Journal 42: 421-48.

Mervin M D and Peech M. 1951.Exchangeability of soil K in
sand, silt and clay fraction as influenced by the nature of
complementary exchangeable cations. Proceedings of American
Soil Science Society 15: 125-8.

Olsen SR, Cole C V, Watanabe F S and Dean L A. 1954. Estimation
of available phosphorus by extraction with sodium bicarbonate.
USDA. Circular 939, p 19.

Panse V G and Sukhatme P V. 2000. Statistical Methods for Agricultural
Workers. Publication and information Division, ICAR, New Delhi.

Piper C S. 1950. Soil and Plant Analysis, p 16. University of
Adelaide, Australia.

[Indian Journal of Agricultural Sciences 87 (2)

Prasad R. 1998. A practical Manual for Soil Fertility. Division of
Agronomy, IARI, New Delhi, p 50.

Razek A E A E, Abdallah A S E and Saleh M M S. 2013. Foliar
spray of some nutrient elements and antioxidants for improving
yield and fruit quality of Hindi mango trees. Middle-East
Journal of Scientific Research 14(10): 1 257-62.

Ruck J A. 1969. Chemical methods for analysis of fruit and
vegetable products.Station Summer Land, B.C. Research
Branch, Canada, Department of Agriculture.

Sankar C, Saraladevi D and Parthiban S. 2013. Influence of pre-
harvest foliar application of micronutrients and sorbitol on
pollination, fruit set, fruit drop and yield in mango (Mangifera
indica L.) cv. Alphanso. The Asian Journal of Horticulture
8(2): 635-40.

Sarker B C and Rahim M A. 2013. Yield and quality of mango
(Mangifera indica L.) as influenced by foliar application of
potassium nitrate and urea. Bangladesh Journal of Agricultural
Research 38(1): 145-54.

Silverbush L F. 2002. Response of maize to foliar vs. soil
application of nitrogen, phosphorus and potassium fertilizers.
Journal of Plant Nutrition 25: 2333-42.

Singh V K, Chatterjee C, Bhriguvanshi S R and Yadava L P. 2009.
Effect of foliar application of Zn, B and Mn on fruit quality
and yield of mango (Mangifera indica L.). Plant Archives
9(1): 73-717.

Singh A K, Singh C P, Lal S and Pratibha. 2013. Effect of micro-
nutrients and sorbitol on fruit set, yield and quality of mango
cv. Dashehari. Progressive Horticulture 45(1): 43-8.

Singh D, Chhonkar P K and Panday R N. 1999. Soil, Plant, Water
Analysis-A Methods Manual. Division of Soil Science and
Agricultural Chemistry, IARI, New Delhi.

Srivastava M P and Tandon R N. 1968. Influence of temperature in
Botryoplodia rot of citrus and Sapodilla. Indian Phytopathology
21: 195-7.

Subbiah B V and Asija J S. 1956.A rapid procedure for the
estimation of available nitrogen in the soil. Current Science
25: 259-60.

Taha R A, Hassan H S A and Shaaban E A. 2014 .Effect of different
potassium fertilizer forms on yield, fruit quality and leaf mineral
content of Zebda mango trees. Middle-East Journal of Scientific
Research 21(3): 518-24.

Vashistha K, Yadav A L, Singh H K and Yadav DK. 2010. Effect
of foliar spray of nutrients on fruit drop, yield and quality
attributes of mango fruit (Mangifera indica L.) cv. Amrapali.
Plant Archives 10(1): 359-60.

Walkley A and Black C A. 1934.An examination of different
methods for determining soil organic matter and a proposed
modification of the chromic and titration method. Soil Science
37: 29-38.





