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Abstract

The present investigation entitled that “Effect of foliar spray of potassium and micronutrients on nutrient
content (petiole analysis) and uptake in petiole of papaya (Carica papaya L.) cv. Red Lady” was carried
out in Farmer’s field at Basur village, Sorab taluk, Shivamogga dist, during the year 2018-2019. The
experiment was laid out in randomized complete block design with three replication and eleven
treatments. Results reveal that the combined application of T7 - K2SO4 at 1% + Borax at 0.25% + ZnSO4
at 0.25% recorded significantly maximum nutrient content of macro and micro nutrients i.e. Nitrogen
(1.33%), Phosphorus (0.20%), Potassium (3.35%), Calcium (1.45%), Magnesium (0.62%) and Sulphur
(0.43%) and uptake of macro and micro nutrients i.e. Nitrogen (19.39kg ha), Phosphorous (2.92kg ha*),
Potassium (48.84kg ha), calcium (21.14kg ha), Magnesium (9.04kg ha), Sulphur (6.27kg ha'), Boron
(58.80g ha), Copper (4.11g ha), Manganese (26.07g ha') and Iron (72.71g ha™) over control and
which was on par with Ts (K2SOs at 2% + Borax at 0.25% + ZnSO4 at 0.25%). A significant difference
was observed in Zinc (19.69g ha't) with the combined application of Ts (K2SO4 at 2% + Borax at 0.25%
+ ZnSO4 at 0.25%) over control and which was on par with T7. Among the different micronutrient
application, the treatment T7 - K2SO4 at 1% + Borax at 0.25% + ZnSO4 at 0.25% was found to be
effective to improve the nutrient content (petiole analysis) and uptake in petiole of papaya cv. Red Lady.
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Introduction

Papaya (Carica papaya L.) is an important fruit of tropical and subtropical regions of the
world, belonging to the family Caricaceae and also known as “wonder fruit of the tropics”
(Parmar et al., 2017) [*4l. It is native of Tropical America was introduced to India in the 16th
century from Malacca (Singh, 1990) I, India is the largest producer of papaya in the world
producing 5.83 million MT of fruits from an area of 0.13mha with productivity of 42.3 MT/ ha
(NHB, 2019). Karnataka is the third largest producer of papaya in the country. It is
commercially cultivated in Andhra Pradesh, Gujarat, Karnataka, West Bengal, Madhya
Pradesh, Maharashtra and Tamil Nadu. Papaya fruits are also good source of many minerals
(potassium, phosphorus and magnesium) in human diet. The papaya fruit belongs to the group
of low acid content fruit and the pH of pulp ranges from 5.5 to 5.9 (Chan et al., 1971) &1,
Potassium regulates the opening and closing of the stomata by a potassium ion pump. Since
stomata are important in water regulation, potassium reduces water loss from the leaves and
increases drought tolerance. Potassium regulates starch synthesis and sugar accumulation by
activating enzymes viz., starch synthetase, etc., (Lester et al., 2010) l. Adequate K nutrition
has also been associated with increased yields, fruit size, increased soluble solids and ascorbic
acid concentrations, improved fruit colour, increased shelf life, and shipping quality of many
horticultural crops (Geraldson, 1985; Ganeshamurthy et al., 2011) [8-51. Transportation of photo
assimilates from source tissues via the phloem to sink tissues, enzyme activation, turgor
maintenance, and stress tolerance (Marschner, 1995) [%, The potassium increases root growth,
builds cellulose, protein content of plants, food formation and reduces respiration, water loss,
energy loss, lodging, wilting which leads to retard crop diseases.

Micronutrients can tremendously increase crop yield and get better quality and post-harvest
life of produce. They play a significant role in disease resistance, since they function as
enzyme activators and also play a function in lignin biosynthesis (Parmar et al., 2017) 4., Zinc
is required for the activity of different enzymes, including dehydrogenases, aldolases, iso-
merases, transphosphorylases, RNA and DNA polymerases are involved in the synthesis of
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tryptophan, cell division, maintenance of membrane structure
and photosynthesis, and acts as a regulatory cofactor in
protein synthesis and boron play a very important role in
germination of pollen grains, elongation of pollen tube, higher
fruit set and are also indirectly responsible for the activation
of dehydrogenase enzymes, sugar translocation, nucleic acids
and plant hormones (Marschner, 2012) M, Zinc and Boron
occupies an important place due to its ability to positively
influence plant growth and development and imparts
resistance to biotic and abiotic stresses (Cakmak, 2008) 21,
The uptake of nutrients through the stomata of the leaf is
significantly faster than the roots. The amount of nutrients
absorbed though the leaf is small; its efficiency rate is higher
than soil application and cost effective. Foliar application of
micronutrients is found to be effective 6 to 20 times than that
of soil application (Kumar et al., 2011) Bl For successful
commercial cultivation of improved high yielding varieties of
papaya crop mainly depends on critical nutrient management
due to its continuous growth, flowering and fruiting habit
(Parmar et al., 2017) [4. Hence, foliar application of
potassium, zinc and boron in specific plant developmental and
critical stages improves the nutrient content (petiole analysis)
and uptake in petiole of papaya cv. Red Lady.

Materials and Methods

An investigation was carried out in Farmer’s field at Basur
village, Sorab taluk, Shivamogga dist with the support of
Department of Fruit science at College of Horticulture,
Bengaluru, University of Horticultural Sciences, Bagalkot
during 2018-2019. The experiment was laid out in
randomized block design with three replications and eleven
treatments viz., T1 - K;SO4 at 1%, T, - K;SO4 at 2%, Ts -
Borax at 0.25%, T4 - Borax at 0.50%, Ts- ZnSO;, at 0.25%, Te
- ZnSO4 at 0.50%, T7 - KxSO4 at 1% + Borax at 0.25% +
ZnS0, at 0.25%, Tg- K3SO, at 2% + Borax at 0.25% + ZnSO4
at 0.25%, To - K;SO4 at 1% + Borax at 0.50% + ZnSO, at
0.50%, Tio - K2SO4 at 2% + Borax at 0.50% + ZnSO, at
0.50%, Ti; - Control (water spray) with a spacing 2 x 2 m.
Three plants per replication were randomly selected and
tagged in each treatment and in each replication. The fruits
were harvested based on their maturity indices viz., change in
colour of fruit from dark green to yellowish orange.
Observations were recorded and statistically analyzed as per
the methods given by Panse and Sukhatme (1967) (31,

Results and Discussion

The results on effect of foliar application of potassium and
micronutrients on nutrient content (petiole analysis) and
uptake in petiole of papaya were significantly influenced by
spraying of different concentration of potassium, zinc and
boron are recorded and presented in Table 1, 2, 3 and 4
respectively.

Among different treatments (Table 1), the results clearly
showed that the macronutrients content were found
significantly maximum Nitrogen (1.33%), Phosphorus
(0.20%), Potassium (3.35%), Calcium (1.45%), Magnesium
(0.62%) and Sulphur (0.43%) were recorded in treatment T
(K2SO4 at 1% + Borax at 0.25% + ZnSO4 at 0.25%), which
were on par (0.32%, 0.31%, 0.28% and 0.28%, respectively)
for N with (Ts, Ts, Tg and T treatments, respectively), P with
all treatments except (T4, Tio and Tii), Calcium with Tsg
(1.43%) and Potassium, Magnesium and Sulphur with no
treatments. Whereas, T11 (control-water spray) has registered
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significantly minimum Nitrogen (1.25%), Phosphorus
(0.17%), Potassium (2.75%), Calcium (1.10%), Magnesium
(0.40%) and Sulphur (0.23%). Among different treatments,
the results clearly showed that the micronutrients were found
statistically significant are given in the Table 2. The
maximum zinc (13.83ppm) was recorded in Tes (ZnSO,4 at
0.50%) and maximum copper (2.82ppm), manganese
(17.88ppm) and iron (49.87ppm) were recorded in T7 (K2SO4
at 1% + Borax at 0.25% + ZnSO, at 0.25%) and maximum
boron (42.67ppm) was recorded in T1o (K2SO4 at 2% + Borax
at 0.50% + ZnSO, at 0.50%). Whereas, the minimum zinc
(9.93ppm), copper (2.41ppm), manganese (16.55ppm), iron
(40.07ppm) and boron (42.67ppm) were observed in Ty
(control-water spray). This might be due to be due to
luxuriant growth and yield leading to high biomass production
resulting in a dilution effect and absorption of good amount of
nitrogen by the leaves and synergistic effect between N and
Zn, and antagonistic effect between N:P and N: K (Singh and
Ahlawat, 1995) [ and it is also due to increase in
photosynthetic compounds and leaf chlorophyll helps in leaf
bud formation, cell division, cell enlargement and cell wall
development of plant and leaf tissue which enhances more
accumulation of petiole macro and micronutrients content
(Sajid et al. 2010) [*61. These results were in conformity with
Singh et al. (2002) [*1 and also might be due to translocation
of nutrients from vegetative parts to reproductive parts
(Reddy et al., 2010) %1,

Considering the dry matter yield and nutrient content in
petiole of papaya, uptake of N, P, K, Ca, Mg, S, Zn, Cu, Mn,
Fe and B were recorded and presented in table 3 and 4. The
data indicated that uptake of nutrients was significantly
influenced by potassium, zinc and boron. Among different
treatments, the results clearly showed that the uptake of
nitrogen was significantly maximum (19.39kg ha?) in T+
(K2SO4 at 1% + Borax at 0.25% + ZnSO, at 0.25%), which
was on par (18.45kg ha) with Ts (ZnSO; at 0.25%), (18.41kg
hal) with Ts (K2SO4 at 2% + Borax at 0.25% + ZnSQO, at
0.25%). Whereas, in Ty (control-water spray) was recorded
maximum uptake of nitrogen (14.48 kg ha®).

The results of analyzed data, pertaining to uptake of
phosphorous, potassium and calcium (2.92kg ha, 48.84kg ha-
L and 21.14kg ha't, respectively) were found to be statistically
significant in the treatment T7 (K>SO, at 1% + Borax at 0.25%
+ ZnS0Oy at 0.25%), which were on par (2.71kg ha, 46.52kg
ha! and 20.41kg ha? respectively) with Tg (K,SO4 at 2% +
Borax at 0.25% + ZnSO4 at 0.25%). Whereas, minimum
uptake of phosphorous, potassium and calcium (1.97kg ha*,
31.85kg ha'and 12.74kg hat, respectively) were observed in
Ta1 (control-water spray).

The perusal of the data indicates that the uptake of
magnesium and sulphur were significantly maximum (9.04kg
hat and 6.27kg ha?, respectively) observed in T; (K,SO, at
1% + Borax at 0.25% + ZnSQ, at 0.25%). Whereas, T7 were
found significantly superior over all other treatments and T1;
(control-water spray) has registered significantly minimum
uptake of magnesium and sulphur (4.63kg ha* and2.66 kg ha-
L respectively).

The results of analyzed data, with respect to micronutrients
were found to be statistically significant are given in Table 1
AND 2. Among different treatments, the results clearly
showed that the uptake of zinc was significantly maximum
(19.69g ha't) recorded in Tg (K2SO4 at 2% + Borax at 0.25% +
ZnS0y at 0.25%), which was on par (19.68g ha?) recorded in
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T7 (K:SO4 at 1% + Borax at 0.25% + ZnSO,4 at 0.25%).
Whereas, in T11 (control-water spray) was recorded maximum
uptake of zinc (11.50g ha).

Significant differences was observed with respect to uptake of
boron (58.80g ha') in T7 (K,SO4 at 1% + Borax at 0.25% +
ZnS0O, at 0.25%), which was on par (58.04g hal) with Tg
(K2SO4 at 2% + Borax at 0.25% + ZnSQ, at 0.25%), (56.29 ¢
hal) with T; (Borax at 0.25%) and (53.55¢g ha) with To
(K2SO4 at 1% + Borax at 0.50% + ZnSO, at 0.50%). Whereas,
the minimum uptake of iron (37.44g ha*) was observed in Ty;
(control-water spray).

The results of analyzed data, pertaining to uptake of copper
(4.11g ha) was found to be statistically significant in the
treatment T; (K;SO4 at 1% + Borax at 0.25% + ZnSO, at
0.25%), which was on par (23.91g ha) with Ts (ZnSO, at
0.25%). Whereas, the minimum uptake of copper (1.97g ha?)
was observed in T (Control-water spray).

The data obtained on uptake of manganese was found to be
significantly maximum (26.07g ha*) observed in T7 (K,SO, at
1% + Borax at 0.25% + ZnSQ, at 0.25%), which was on par
(24.98g ha') with Ts (ZnSO, at 0.25%), (24.36g ha') with T
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(K2SO4 at 2% + Borax at 0.25% + ZnSO, at 0.25%). Whereas,
in Ti1 (control-water spray) observed minimum uptake of
manganese (19.16g ha'l).

Significant differences was observed with respect to uptake of
iron (72.71g hal) recorded in T7 (K;SO, at 1% + Borax at
0.25% + ZnSO4 at 0.25%). Whereas, the minimum uptake of
iron (48.72g ha*) was observed in T3 (control-water spray).
The increase in uptake of macro and micro nutrients in petiole
is might be due to the increase in photosynthetic activity and
respiration of plants as influenced by zinc and boron. Zinc
helps in metabolism of nitrogen and synthesis of auxin in the
plant promotes cell division and cell enlargement as well as
enhance the plant growth and development it leads to the
more uptakes of macro and micro nutrients (Modi et al.,
2012) [?1 and this also might be due to zinc regulates starch
metabolism and acts as co-factor for many enzymes, affects
photosynthesis reaction, nucleic acid metabolism and protein
biosynthesis, thereby positively contributing it increased
tissue growth and development will leads to more uptake of
nutrients (Khan et al., 2009) [, Similar results were reported
by Yadav et al. (2017) and Singh et al. (2010} (81,

Table 1: Effect of foliar spray of potassium and micronutrients on petiole macronutrients content of Papaya cv. Red Lady.

Macronutrients
. Primary Secondary
Treatments Treatment Details Nitroge| Phosphorus | Potassium | Calcium | Magnesium | Sulphur
n (%) (%) (%) (%) (%) (%)
T1 K250 at 1% 1.28 0.18 3.12 1.32 0.51 0.32
T2 K2S04 at 2% 1.30 0.19 3.18 1.15 0.44 0.35
T3 Borax at 0.25% 1.27 0.18 2.88 1.35 0.53 0.27
T4 Borax at 0.50% 1.26 0.17 2.84 1.25 0.48 0.28
Ts ZnS0O4 at 0.25% 1.32 0.20 2.92 1.38 0.55 0.30
Te ZnS0O4 at 0.50% 131 0.20 2.96 1.30 0.50 0.32
T7 K2S04 at 1% + Borax at 0.25% + ZnSOq at 0.25%| 1.33 0.20 3.35 1.45 0.62 0.43
Ts K2S04 at 2% + Borax at 0.25% + ZnSO4 at 0.25%| 1.29 0.19 3.26 1.43 0.59 0.40
To K2SO4 at 1% + Borax at 0.50% + ZnSOg4 at 0.50%| 1.29 0.19 3.20 1.21 0.47 0.37
Tio K2S04 at 2% + Borax at 0.50% + ZnSO4 at 0.50%| 1.28 0.17 3.15 1.18 0.46 0.35
Tu Control (water spray). 1.25 0.17 2.75 1.10 0.40 0.23
S.Emz 0.01 0.01 0.01 0.01 0.01 0.01
C.D @ 5% 0.04 0.02 0.04 0.04 0.02 0.02
Table 2: Effect of foliar spray of potassium and micronutrients on petiole micronutrients content of Papaya cv. Red Lady.
. Micronutrients
Treatments Treatment Details Zinc (ppm)|Copper (ppm) | Manganese (ppm) |Iron (ppm)|Boron (ppm)
T1 K250 at 1% 10.83 2.55 16.99 41.00 33.33
T2 K2S04 at 2% 11.80 2.70 17.42 45.53 36.67
T3 Borax at 0.25% 10.30 2.47 15.80 47.80 41.33
T4 Borax at 0.50% 11.20 2.45 15.48 45.23 42.00
Ts ZnS04 at 0.25% 13.20 2.80 17.87 48.10 33.33
Ts ZnS0O4 at 0.50% 13.83 2.73 17.66 47.60 34.67
T7 K2S04 at 1% + Borax at 0.25% + ZnSQO4 at 0.25% 13.50 2.82 17.88 49.87 40.33
Ts K2SO4 at 2% + Borax at 0.25% + ZnSOg at 0.25% 13.80 2.62 17.07 44.23 40.67
To K2SO4 at 1% + Borax at 0.50% + ZnSO4 at 0.50% 14.17 2.60 17.12 43.27 42.33
To K2S04 at 2% + Borax at 0.50% + ZnSO4 at 0.50% 14.07 2.52 16.88 43.53 42.67
Tu Control (water spray). 9.93 241 16.55 40.07 32.33
S.Em= 0.42 0.08 0.05 1.72 1.40
C.D @ 5% 1.42 0.27 0.18 4.95 412
Table 3: Effect of foliar spray of potassium and micronutrients on petiole uptake of macronutrients of Papaya cv. Red Lady.
Macronutrients
Treatments Treatment Details Nitrogen (kg [Phosphoru|Potassium| Calcium |Magnesium |Sulphur
ha?) s (kgha?t)| (kgha?) | (kgha?) | (kgha?) |(kgha?)
T1 K2S04 at 1% 17.11 2.41 41.71 17.65 6.82 4.28
T2 K2S0s at 2% 15.91 2.33 38.92 14.08 5.39 4.28
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T3 Borax at 0.25% 17.30 2.45 39.23 18.39 7.22 3.68
Ts Borax at 0.50% 16.27 2.19 36.66 16.14 6.20 3.61
Ts ZnS04 at 0.25% 18.45 2.80 40.82 19.29 7.69 4.19
Te ZnS04 at 0.50% 17.10 2.61 38.63 16.97 6.53 4.18
T7 K2S04 at 1% + Borax at 0.25% + ZnSQO;4 at 0.25% 19.39 2.92 48.84 21.14 9.04 6.27
Ts K2S04 at 2% + Borax at 0.25% + ZnSQ4 at 0.25% 18.41 2.71 46.52 20.41 8.42 5.71
To K2S04 at 1% + Borax at 0.50% + ZnSQO4 at 0.50% 16.32 2.40 40.48 15.31 5.95 4.68
Tio K2S04 at 2% + Borax at 0.50% + ZnSO4 at 0.50% 15.88 2.11 39.09 14.64 571 4.34
T Control (water spray) 14.48 1.97 31.85 12.74 4.63 2.66
S.Emzt 0.42 0.07 1.01 0.72 0.15 0.13

C.D @ 5% 1.35 0.21 3.12 2.13 0.45 0.41

Table 4: Effect of foliar spray of potassium and micronutrients on petiole uptake of micronutrients of Papaya cv. Red Lady.

Treatments Treatment Details - Micronutrients

Zinc (g ha')|Copper (g ha™t)|Manganese (g ha!)|lIron (g ha')|Boron (g ha)

T1 K2S04 at 1% 14.48 3.41 22.72 54.82 44.56

T2 K2S04 at 2% 14.44 3.30 21.32 55.73 44.88

T3 Borax at 0.25% 14.03 3.36 21.52 65.10 56.29

T4 Borax at 0.50% 14.46 3.16 19.98 58.39 54.22

Ts ZnS0O4 at 0.25% 18.45 3.91 24.98 67.24 46.60

Te ZnS04 at 0.50% 18.05 3.56 23.05 62.12 45.24

T7 K2S04 at 1% + Borax at 0.25% + ZnS0O4 at 0.25% 19.68 4.11 26.07 72.71 58.80

Ts K2S04 at 2% + Borax at 0.25% + ZnS0O4 at 0.25% 19.69 3.74 24.36 63.12 58.04

To K2S04 at 1% + Borax at 0.50% + ZnSO4 at 0.50% 17.93 3.29 21.66 54.74 53.55

Tio K2S04 at 2% + Borax at 0.50% + ZnSO4 at 0.50% 17.46 3.13 20.95 54.02 52.95

T Control (water spray). 11.50 2.79 19.16 48.72 37.44

S.Emz 0.43 0.10 0.07 1.56 1.76

C.D @ 5% 1.21 0.30 2.13 5.12 5.65
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