
Research in Environment and Life Sciences 1457 December, 2016

 

 2016 RELS ISSN: 0974-4908

http://rels.comxa.com Res. Environ. Life Sci.

rel_sci@yahoo.com 9(12) 1457-1460 (2016)

Effect of fertigation and mulching on yield and yield attributes studies

in papaya under South Gujarat conditions

P. B. Jadhav*1, B.V. Padhiar1, A.K. Senapati1, Namdev D. Gaware2, Bhor R.A.3 and  D.P. Nawalkar1

1Aspee College of Horticulture and Forestry, Navsari Agricultural University, Navsari, Gujarat, India
2Cinnabaris SPY, PVT. Ltd., 3PDEA’S., Pirangut J. College, Pirangut, Pune, India

*e-mail: paragbjadhav11@gmail.com

(Received: November 11, 2015; Revised received: September 01, 2016;  Accepted: September 05, 2016)

Abstract: A study was undertaken to evaluate yield and yield attributes of papaya cv. Red Lady (786) with respect to fertigation and mulching as per the

treatments viz., 1st factor three levels of N and K @ 100, 80 and 60% of recommended dose (200:200:250), 2nd factor two levels of splits and 3rd factor two levels

of mulching of black plastic mulch @ 20% area coverage (50 Micron(µ) and it was analyzed in randomized block design with factorial concept. An overall result

of yield attributes of papaya was found higher value in the treatment fertigation level @ 100% recommended dose fertilizer. Adoption of fertigation level @ 100%

recommended dose of fertilizer (200g N, 200 g P
2
O

5
 and 250 g K

2
O) recorded significantly highest average fruit weight (1.13 and 1.10 kg) and fruit yield (74.34

and 69.34 tonne/ha) in both the locations as compared to control.
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Introduction

Papaya (Carica papaya Linn.) is an important fruit crop of

tropical world and has long been known as wonder fruit of the

tropics. It requires less area for growth, comes to fruiting in a year, is

easy to cultivate and provides more income next to banana with

reference to Jadhav et al. (2015). Improved production technology

on papaya has been developed for different agro-climatic regions of

the country. However, it is felt that precision farming be used in India,

it will be possible with the introduction of advanced techniques in

papaya cultivation like water management through drip irrigation,

fertigation, crop geometry, plastic mulching and tissue culture

techniques with introduction and multiplication of excellent varieties.

In Gujarat, papaya is grown in 17,800 ha with the productivity of

54.70 t/ha as Anonymous (2011).Though, the productivity is more

than the national average of 24.3 t/ha, yet there is good scope of

increasing productivity of papaya by adopting both drip irrigation

with fertigation of split fertilizer application and black polythene

mulching. This has been already proved in different crops and the

extent of an increase in yield varies from 12 to 32 per cent along with

considerable savingsof water and fertilizer as Solia et al. (2010).

Further, mulching along with drip has been found to be more beneficial

in increasing productivity as Tank et al. (2011). That why the present

study has been planned with an objective to find out the effect of

fertigation, split and mulching on yield of papaya cv. Red Lady.

Materials and Methods

An experiment was conducted with twelve treatments in

Factorial Randomized Block Design (FRBD) with three replications

at two locations i.e. 1) Regional Horticultural Research Farm (RHRF),

Navsari and 2) Fruit Research Station (FRS), Gandevi, Navsari

Agricultural University, Navsari (Gujarat). Papaya variety of Red

Lady was planted at a spacing of 2.4 x 1.8 m. The lateral lines of 16

mm diameter with online two drippers (8 lph) were placed 30 cm

away on either side of papaya plant. The system was operated at

1.2 kg/cm2 pressure on alternate day.The complete dose of farm

yard manure (FYM) (10 kg) was applied at time of planting, while

nitrogen and potash were applied @ 100%, 80% and 60% in

fourteen (S
1
) and eighteen (S

2
) equal splits, without mulching and

with mulching black polythene @ 20 % coverage (50 micron) at 15th

days intervals after forty-five and fifteen days after transplanting of

seedlings of papaya cv. Red Lady. Nitrogen and potash were applied

in the form of urea and muriatic of potash (MOP), respectively as per

treatment. Recommended dose of Phosphorus were applied @

100%, 80% and 60% RDF in two equal splits first at 11/
2
 month and

second at 3 months after transplanting seedlings. Details of the

experiment have been showed below in treatment:

Factor I: Fertilizers treatments: F
1 
: N and K

2
O @ 100 % RD;

F
2 
: N and K

2
O @ 80 % RD; F

3 
: N and K

2
O @ 60 % RD

Factor II: Fertilizer split treatments: S
1 
: 14 Splits of N and K;

S
2 
: 18 Splits of N and K

Factor III: Mulching treatments: M
0 
: Without mulching; M

1 
: With

mulching of 20% coverage (50 micron)

Treatment combinations: F
1
S

1
M

0
; F

1
S

2
M

1
; F

2
S

1
M

1
; F

1
S

2
M

0
;

F
2
S

1
M

0
; F

2
S

2
M

1
; F

3
S

1
M

1
; F

1
S

1
M

1
; F

2
S

2
M

0
; F

3
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1
M

0
; F

3
S

2
M

1

Results and Discussion

The results of study envisaged that effect of fertigation and

mulching gave significant increase in the yield over control. Higher
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Table-3: Effect of fertigation and mulching on fruit stalk length (cm) of papaya
cv. Red Lady

Fruit stalk length (cm)

Factor levels Gandevi Navsari Pooled

Fertilizers levels
F

1
7.48 8.75 8.12

F
2

8.21 8.22 8.22
F

3
6.29 5.55 5.92

S. Em.± 0.30 0.27 0.20
C. D. 0.88 0.80 0.58
Split levels
S

14
7.28 6.28 6.78

S
18

8.70 8.73 8.71
S. Em.± 0.24 0.22 0.36
C. D. 0.72 0.64 N S
Mulch levels
M

o
7.58 7.11 7.35

M
1

8.41 7.91 8.16
S. Em.± 0.24 0.22 0.16
C. D. at 5% 0.72 0.64 0.46
C. V.% 12.98 12.46 12.75

The interactions were found non-significant

Jadhav et al.

Table-1: Effect of fertigation and mulching on number of fruits per plant, fruit length and pulp thickness of papaya cv. Red Lady

Factor levels      Number of fruit / Plant              Fruit length (cm) Pulp thickness (cm)

Gandevi Navsari Pooled Gandevi Navsari Pooled Gandevi Navsari Pooled

Fertilizer levels
F

1
28.19 26.56 27.38 23.05 22.80 22.93 3.35 3.31 3.33

F
2

27.65 25.94 26.80 22.12 21.75 21.94 3.30 3.28 3.29
F

3
20.91 19.86 20.39 18.76 18.50 18.63 3.07 3.05 3.06

S. Em.± 1.04 0.97 0.70 0.50 0.50 0.35 0.07 0.07 0.05
C. D. 3.06 2.85 2.00 1.45 1.49 0.99 0.21 0.22 0.15
Split levels
S

1
23.54 22.35 22.95 20.08 19.82 19.95 3.11 3.09 3.10

S
2

27.63 25.88 26.76 22.47 22.21 22.34 3.37 3.34 3.36
S. Em.± 0.85 0.79 0.58 0.40 0.41 0.29 0.06 0.06 0.04
C. D. 2.50 2.33 1.64 1.18 1.25 0.82 0.18 0.18 0.12
C. V.% 14.12 13.99 14.07 8.04 8.37 8.21 7.85 7.99 7.92

C. D at 5 % level. The interactions were found non-significant.

Table-2: Effect of fertigation, split and mulching on fruit diameter (cm) of papaya cv. Red Lady

Factor levels Fruit diameter (cm)

280 DAP 300 DAP 320 DAP

Gandevi Navsari Pooled Gandevi Navsari Pooled Gandevi Navsari Pooled

Fertilizer levels
F

1
43.65 43.50 43.57 43.67 43.58 43.63 43.33 43.52 43.42

F
2

41.93 41.76 41.84 41.93 41.84 41.88 41.58 41.78 41.68
F

3
39.25 39.32 39.28 39.16 39.15 39.16 39.06 38.83 38.95

S. Em.± 1.16 1.08 0.77 1.14 0.92 0.78 1.14 1.12 0.77
C. D. 3.41 2.58 2.21 3.35 3.29 2.23 3.35 3.29 2.20
Split levels
S

1
39.96 39.80 39.88 39.97 39.85 39.91 39.63 39.82 39.73

S
2

43.26 43.25 43.25 43.20 43.16 43.18 43.02 42.92 42.97
S. Em.± 0.95 0.88 0.64 0.93 1.12 0.64 0.93 0.91 0.64
C. D. 2.78 2.58 1.82 2.74 3.29 1.84 2.73 2.69 1.84
C. V.% 9.69 8.99 9.35 9.52 9.38 9.45 9.52 9.38 9.36

C. D at 5 % level DAP-Days after transplanting

The interactions were found non-significant.
number of fruits per tree was noted under fertilizer level with N and

K
2
O @ 100 % RDF (F1) during the period of experimentation at

both the centres and in pooled analysis. There was recorded

significant difference in number of fruits per tree with respect to

different treatments.Fruit length 23.05, 22.80 and 22.90cm (Table

1), pulp thickness 3.35, 3.31 and 3.33cm (Table 1), fruit diameter on

280 days after planting 43.65, 43.50 and 43.57; on 300 days after

transplanting 43.57, 43.58 and 43.63 cm; on 320 days after

transplanting 43.33, 43.52 and 43.42 cm (Table 2), average fruit

weight 1.13, 1.10 and 1.12 kg (Table 4)and fruit yield 74.34, 69.34

and 71.84 t/ha was significantly recorded the highest in the plants

with received treatment F
1
100% @ RDF N and K

2
O). The similar

tends also found in attributes likefruit length 8.70, 8.73 and 8.71cm

(Table 2), pulp thickness 3.37, 3.34 and 3.36 cm (Table 2), fruit

diameter on 280 days after planting 43.26, 43.25 and 43.25cm; on

300 days after transplanting 43.20, 43.16 and 43.18 cm; on 320

days after transplanting 43.02, 42.92 and 42.97 cm (Table 2),

average fruit weight 1.09, 1.06 and 1.08 kg (Table 4) and fruit

yield 70.22, 65.23 and 67.73 t/ha was significantly recorded the

highest in the plants with received treatment S
2
 (18 splits) fertigation

through drip application of recommended dose of N and K
2
O,

Effect of fertigation and mulching on yield and yield attributes
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which is closely followed by F
2
 (80% @ N and K

2
O RDF) applied

through split (18 splits)  fertigation. The similar trend during the

period of experimentation at both the locations and in pooled analysis

was also observed in average fruit weight (kg), fruit diameter (cm),

fruit yield (kg/plant) and yield (t/ha).

The size of fruits and yield of plant have the cumulative effect

of various attributes as affected by macro nutrients through higher

rate of cell division and enlargement, photosynthesis and increase in

enzymatic activities. The adequate availability of nutrient might have

helped for better flower bud differentiation, primordial development

and ultimately increased flower production in papaya. The results of

Veerannah & Selvaraj (1984), Kumar et al. (2006) and Yadav et

al.(2011) in papaya yield are in agreement with the present

experiment and Shirgure et al. (2001) in sweet orange, Sen (1985)

in pineapple; Singh and Sharma(1961),Yadav (1999) and Oliveira

et al. (2004) in phalsa. The lack of metabolism of nitrate to protein,

leads to increased nitrate levels in the plant, which may induce

undesirable effects such as increased disease incidence and lower

quality of produce. The marked effect of nitrogen on fruit size (cm)

and fruiting may be due to fact that absorbed nitrogen combined with

carbohydrates in leaves to the formation of amino acids, proteins

and amides in Tiwari et al. (1968) and Agrawal et al. (2010).

Drip fertigation with water soluble fertilizer registered higher

fruit yield over drip and furrow irrigation methods even with same

level and method of normal fertilizer application as reference with

Almeida et al. (2003). The results are in agreement with Jeyakumar

et al. (2001) in papaya, Shirgureet al. (2001) in Nagpur mandarin,

Chandrakumar et al. (2001), Mahalakshmi et al. (2001), Reddy

et al. (2002) and Pandey et al. (2005) in banana and Colapietra

(1987), Gnanamurthy and Manickasundram (2001) in oil palm.

Fertigation has proved successful tool in a wide range of horticultural

crop particularly in fruit crops like strawberry and banana as

reference to Locascio et al. (1977) and Melo et al. (2010)

respectively. The nitrogen fertigation increased the yield of various

fruit crops like Valencia orange of Koo and Smjstrala (1984), Acid

lime of Shirgure et al. (2001), Naval orange and Sunburst mandarin

of Anon. (1990). Slow and frequent watering eliminated wide

fluctuation of soil moisture under drip irrigation, which resulted in

Table-4: Effect of fertigation and mulching on average fruit weight (kg), fruit yield (kg/plant) and fruit yield (t/ha) of papaya cv. Red Lady

Factor levels        Average fruit weight (kg)              Fruit yield (kg/plant) Fruit yield (t/ha)

Gandevi Navsari Pooled Gandevi Navsari Pooled Gandevi Navsari Pooled

Fertilizer levels

F
1

1.13 1.10 1.12 32.11 29.95 31.03 74.34 69.34 71.84

F
2

1.08 1.05 1.07 30.11 27.45 28.78 69.71 63.55 66.63

F
3

0.84 0.81 0.83 17.05 16.14 16.60 39.48 37.37 38.42

S. Em.± 0.02 0.02 0.01 1.13 0.78 0.68 2.63 1.81 1.94

C. D. 0.35 0.05 3.88 3.33 2.29 1.94 7.72 5.31 5.70

Split levels

S
1

0.94 0.92 0.93 22.51 20.85 21.68 52.13 48.27 50.20

S
2

1.09 1.06 1.08 30.33 28.17 29.25 70.22 65.23 67.73

S. Em.± 0.02 0.01 0.01 0.92 0.63 0.56 2.15 1.48 1.59

C. D. @ 5% 5.18 4.21 3.21 2.72 1.87 1.59 6.30 5.34 4.66

C. V.% 7.38 6.14 6.80 14.91 11.05 13.27 14.90 11.05 12.97

The interactions effects were found non-significant

better growth and yield. Likewise, the advantageous effect of drip

irrigation has been proved by many workers viz.,Nath and Pathak

(2006) as well as Sen and Deshmukh (2000) in guava and aonla,

respectively. The macro nutrients which are required more in quantity

but essential for various physiological activities as mentioned by

Singh et al. (1990). It may be attributed to the fact that macro nutrients

might have enhanced the physiological processes in papaya leaves

in present study which in turn have led to rapid absorption and

utilization of nutrients for primary metabolic processes. Potassium is

involved in all major physiological processes including photo-

assimilation and transport ofassimilates and the conversion of these

assimilates into storage products such as sugar, starch, protein and

oil/fats by Oliveira et al. (2004) and Epstein and Bloom (2005).

The results of two locationsof this study inferred that the

application F
1
 (N and K

2
O @ 100 % Recommended Dose

Fertilizer) was favorable to influenced thenumber of fruits per plant,

fruit length (cm), stalk length of fruit (cm), pulp thickness (cm), fruit

diameter (cm), average fruit weight (kg) and yield (t/ha).
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