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Abstract: A field experiment was conducted at Sirsi Taluk of Uttar Kannada district to study the effect of moisture

conservation and nutrient management on one year old Artocarpus heterophyllus during 2012-13. The experiment consists

of four main, four sub treatments and sixteen interactions with three replications laid out in split plot design. Among

interactions, full moon basin with 30:18:9 N:P
2
O

5
:K

2
O kg/ha + FYM @ 5t/ha recorded significantly higher plant height

(181.70cm), collar diameter (18.31mm) and crown diameter (103.41cm) at 12 months after treatment. The soil moisture

content at 0-30 cm depth (11.68%) and 30-60 cm (12.95%) recorded significantly higher in full moon basin with 30:18:9

N:P
2
O

5
:K

2
O kg/ha + FYM @ 5 t/ha as compared to other treatments.
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Introduction

Artocarpus heterophyllus is a valuable tropical tree species

and most wide spread, useful tree in the genus Artocarpus.

The tree is native to Indo-Malaysia and to Southeast Asia,

belongs to family Moraceae and it is of Pacific origin and is

more specifically considered to have originated from the

Western Ghats of India (Rajashekar et al., 2010). It is normally

found in association with permanent human settlement

throughout the Indian subcontinent, Bangladesh, the coast

of east Africa, Myanmar, Northern Brazil, Jamaica and Surinum.

Artocarpus heterophyllus is a fairly fast-growing, large

evergreen tree with a large, dense crown. The species is the

national fruit tree of Bangladesh and special class of timber

tree in Sri Lanka. Artocarpus is not drought tolerant; it needs

abundant moisture and grows well in fertile soil with good

drainage. Artocarpus heterophyllus is the largest tree-borne

fruit in the world. It tastes similar to tart banana. As a part of

economy, the genus is of appreciable important as a source of

edible fruit, yield fairly good timber, which is used to make

musical instruments, furniture and a dye used by Thai forest

Buddhists. The close connection between traditional and

modern sources for ethno pharmacological uses of Artocarpus

species, especially for treatment against inflammation, malarial

fever, diarrhoea, diabetes and tapeworm infection. Artocarpus

heterophyllus is mainly feed by the lion-tailed macaque, also

serves as food to elephants and one of the favorite fruit of

sloth bear.

For conservation and management of water there are many

water conservation techniques that may be adopted were

based on climatological condition of the region and socio-

economic condition of the people. Gupta and Muthanal (1985)

developed circular catchment of 1.5 m radius and 2 per cent

slope runoff generating areas. The techniques proved

effective in improving the moisture content of the plant root

zone. Improper nutrition leading to nutrient imbalance in plants

is one of the major factors contributing to low yields in many

trees. Nutrient plays an important role in formation of proteins.

The integrated use of organic amendments and inorganic

fertilizer can stimulate mineralization and immobilization of

soil and improve the overall productivity (Dwivedi et al., 1991;

Paney et al., 2001).

The main reason for low productivity is high runoff and

soil erosion leads to declining of soil moisture content and

fertility of soils. To address these concerns, study was

conducted to explore the potential of management practices

viz., the soil moisture conservation structures and application

of nutrients to improve the productivity.

Material and methods

A field experiment was carried out to know the effect of

moisture conservation and integrated nutrient management

on one year old Artocarpus heterophyllus at Arekoppa village,

Sirsi Taluk of Uttar Kannada district during 2012-2013. The

area falls under the zone 9 (Hilly zone) of the Karnataka state

with land slope of 5 to 6 per cent. The experiment was laid out

in split plot design with three replication which consisted of

four main and four sub treatments. Main treatments such as

M
1
-Full moon basin (1.2 m diameter), M

2
-Half moon basin

(0.6 m radius), M
3
-Mulching (Eupatorium @ 5 t/ha),

M
4
–Control. Sub treatments  S

1
-20:12:6 N:P

2
O

5
:K

2
O kg/ha +

FYM (5 t/ha), S
2
-10:6:3 N:P

2
O

5
:K

2
O kg/ha + Vermicompost

(2.5 t/ha), S
3
-10:6:3 (2.5 t/ha), S

3
-10:6:3 N:P2O5:K

2
O kg/ha +

Poultry manure (0.75 t/ha) and S
4
-30:18:9 N:P

2
O

5
:K

2
O kg/ha +

FYM (5 t/ha). For each treatment six plants were randomly

taken for observations. The observations on growth

parameters such as plant height, collar and crown diameter

were recorded at every three months interval for a period

extending to twelve months. The data pertaining to each

parameter was analyzed statistically using MSTAT C program
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Table 1. Effect of moisture conservation measures and nutrients on plant height (cm) in Artocarpus heterophyllus

Treatments Plant height (cm) at different intervals

Main plots (M) Initial 3 MAT 6 MAT 9 MAT 12 MAT

M
1
-Full moon basin 51.31 68.84 93.86 114.26 131.93

M
2
-Half moon basin 51.13 62.86 89.10 108.43 126.33

M
3
-Mulching 52.66 58.86 85.83 105.09 122.96

M
4
-Control 51.87 55.61 79.38 97.94 117.86

S.Em± 0.93 0.02 0.15 0.06 0.10

C.D. (P=0.05) NS 0.07 0.51 0.21 0.34

Sub plot (S)

S
1
-20:12:6 N:P

2
O

5
:K

2
O kg/ha +FYM (5t/ha) 68.42 68.84 116.90 143.10 167.69

S
2
-10:6:3 N:P

2
O

5
:K

2
O + kg/ha + Vermicompost (2.5 t/ha) 69.53 62.86 114.98 140.20 163.65

S
3
-10:6:3 N:P

2
O

5
:K

2
O kg/ha + Poultry manure (0.75 t/ha) 68.87 58.86 112.90 137.81 161.25

S
4
-30:18:9 N:P

2
O

5
:K

2
O kg/ha + FYM (5 t/ha) 69.14 55.61 119.43 146.53 172.84

S.Em± 0.70 0.01 0.12 0.05 0.06

C.D. (P=0.05) NS 0.04 0.36 0.15 0.18

Interactions

M
1
S

1
64.91 92.21 125.43 153.36 176.93

M
1
S

2
69.86 90.51 124.63 151.06 173.43

M
1
S

3
67.91 88.74 123.30 148.33 171.55

M
1
S

4
70.97 95.68 127.24 156.65 181.70

M
2
S

1
69.70 83.22 119.49 146.34 168.95

M
2
S

2
68.54 82.72 117.45 142.32 165.68

M
2
S

3
68.40 81.83 115.49 139.42 163.62

M
2
S

4
66.04 87.48 122.75 150.22 175.50

M
3
S

1
67.42 78.32 115.05 141.11 166.45

M
3
S

2
70.02 77.56 113.55 138.22 161.10

M
3
S

3
72.41 75.66 111.27 136.29 158.61

M
3
S

4
71.01 82.39 117.87 144.87 169.62

M
4
S

1
71.63 75.47 107.64 131.58 158.45

M
4
S

2
69.71 73.43 104.30 129.19 154.40

M
4
S

3
66.77 70.01 101.55 127.22 151.21

M
4
S

4
68.52 77.66 109.85 134.37 164.53

S.Em± 1.41 0.02 0.25 0.10 0.12

C.D. (P=0.05) NS 0.07 0.72 0.30 0.36

MAT- Month After Treatments

on computer. The level of significance used in F test was

P=0.05. Critical difference values were calculated wherever F

test was significant. (Sundaraj et al., 1972).

Results and discussion

The findings of the experiment are presented in Table 1, 2

and 3. At the end of the experiment period there was variation

in all the growth parameters among the various treatments.

Among the moisture conservation measures, full moon basin

(M
1
) recorded significantly higher growth parameters, at 12

months after treatments were 131.93 cm (plant height),

13.29 mm (collar diameter) and 72.72 cm (crown diameter) and

lowest were recorded in control (M
4
) 117.86 cm (plant height),

11.26 mm (collar diameter) and 58.58cm (crown diameter). In

full moon basin there was more opportunity for the rainwater

to infiltrate around the plant when compared to other moisture

conservation methods. Because of higher moisture available

in this treatment for longer duration plant would have

continued to grow even in dry season that was the reason for

maximum plant height, collar and crown diameter were recorded

in full moon basin method. These results are in line with study

conducted by Sharanabassappa et al. (2009) in two year old

teak plantation, Sumbali et al. (2012) in two year old Acacia

auriculiformis and Anju and Koppad. (2013) in three years

old Acacia auriculiformis plantation where in, full moon basin

helped in conserving the runoff water and in turn increased

the growth attributes.

Among nutrient management, application of 30:18:9

N:P
2
O

5
:K

2
O kg/ha + FYM @ 5 t/ha (S

4
) recorded significantly

higher plant height (172.84 cm), collar diameter (17.15 mm) and

crown diameter (93.93 cm) as compared to other treatments and

least were recorded in 10:6:3 N:P
2
O

5
:K

2
O kg/ha + Poultry manure

@ 0.75 t/ha (S
3
) at 12 months after treatments. Application of

Farm Yard Manure (FYM) improved the nutrient status of the

soil, which increased the usage of added inorganic manures that

might have increased plant height, collar and crown diameter.

Manjunath (2003), reported that application of 2.5 kg FYM with

N:P:K (30:15:30g) per teak plant showed significantly higher  in

plant height, collar diameter and crown spread compared to



244

Influence of moisture conservation and nutrient.................

Table 2. Effect of moisture conservation measures and nutrients on collar diameter (mm) in Artocarpus heterophyllus

Treatments                  Collar diameter (mm) at different intervals

Main plots (M) Initial 3 MAT 6 MAT 9 MAT 12 MAT

M
1
-Full moon basin 6.02 7.90 9.92 11.68 13.29

M
2
-Half moon basin 5.90 7.59 9.60 11.26 12.75

M
3
-Mulching 5.96 7.24 9.27 10.73 12.14

M
4
-Control 6.09 6.70 8.54 10.02 11.26

S.Em± 0.06 0.02 0.04 0.04 0.02

C.D. (P=0.05) NS 0.07 0.15 0.14 0.07

Sub plot (S)

S
1
-20:12:6 N:P

2
O

5
:K

2
O kg/ha +FYM (5t/ha) 7.80 10.00 12.56 14.72 16.75

S
2
-10:6:3 N:P

2
O

5
:K

2
O + kg/ha + Vermicompost (2.5 t/ha) 7.95 9.64 12.30 14.43 16.27

S
3
-10:6:3 N:P

2
O

5
:K

2
O kg/ha + Poultry manure (0.75 t/ha) 7.99 9.31 12.03 13.98 15.72

S
4
-30:18:9 N:P

2
O

5
:K

2
O kg/ha + FYM (5 t/ha) 8.23 10.30 12.87 15.11 17.15

S.Em± 0.15 0.02 0.03 0.02 0.02

C.D.(P=0.05) NS 0.06 0.09 0.07 0.06

Interactions

M
1
S

1
8.19 10.73 13.25 15.77 17.99

M
1
S

2
7.75 10.34 13.08 15.43 17.66

M
1
S

3
7.92 10.15 12.92 14.96 16.92

M
1
S

4
8.26 10.93 13.63 16.11 18.31

M
2
S

1
7.31 10.21 12.96 15.18 17.30

M
2
S

2
7.85 9.95 12.63 14.88 16.71

M
2
S

3
7.80 9.75 12.43 14.43 16.33

M
2
S

4
8.51 10.60 13.19 15.57 17.63

M
3
S

1
7.39 9.82 12.44 14.48 16.54

M
3
S

2
7.86 9.52 12.36 14.17 15.87

M
3
S

3
8.18 9.06 11.87 13.75 15.41

M
3
S

4
8.36 10.22 12.79 14.82 16.95

M
4
S

1
8.31 9.22 11.59 13.46 15.28

M
4
S

2
8.35 8.75 11.15 13.25 14.85

M
4
S

3
8.05 8.29 10.91 12.80 14.20

M
4
S

4
7.79 9.45 11.88 13.90 15.73

S.Em± 0.32 0.04 0.06 0.04 0.04

C.D. (P=0.05) NS 0.12 0.18 0.13 0.12

MAT- Month After Treatments

control. Lamani et al., 2003, reported that application of higher

dose of NPK  increased the plant height and diameter growth of

Acacia auriculiformis plantation.

In interaction effect, full moon basin in combination with

30:18:9 N:P
2
O

5
:K

2
O kg/ha + FYM @ 5 t/ha (M

1
S

4
) recorded

significantly higher plant height (181.70 cm) collar diameter

(18.31 mm) and crown diameter (103.41 cm) at 12 months after

treatments as compared to other treatments. An increased

plant height, collar and crown diameter could be due to higher

soil moisture available in full moon basin. Higher per cent of

available soil moisture during dry season might have favoured

the nutrient absorption by plants, which in turn resulted in

higher plant height, collar and crown diameter. Interaction

treatments influenced growth parameters substantially as

compared to individual treatments. Venkatesh et al., 2010

under teak plantation and Gupta and Muthanal, 1985 under

Acacia tortilis reported that, full moon basin in combination

with application of higher dose of  NPK increased the growth

attributes.

The soil moisture content at 0-30 and 30-60 cm soil depth

from November to April months were recorded and given in

Table  4 and 5. Soil moisture content differed significantly

due to moisture conservation methods. Full moon basin

recorded significantly higher soil moisture content (18.55,

17.84, 16.88, 16.06, 13.93 and 11.03% with respect to November

2012 to April 2013, respectively) in 0-30 cm depth as compared

to other treatments. The similar trend was also observed in

30-60 cm soil depth. This might be due to rain water

conservation within the basin during the pre monsoon and

differences between content in conservation measures which

was attributed to more consumptive use of water by the plants

as reported by Panigrahi et al. (2008).

In sub plot treatments, application of 30:18:9 N:P
2
0

5
:K

2
O

kg/ha + FYM @ 5t/ha recorded significantly higher soil

moisture content (18.77%, 17.99%, 17.10%, 16.16%, 14.67%

and 12.13%  with respect to November 2012 to April 2013,

respectively) in 0-30 cm soil depth as compared to other

treatments. The similar trend was also noticed in 30-60 cm soil
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Table 3. Effect of moisture conservation measures and nutrients on crown diameter (cm) in Artocarpus heterophyllus

Treatments     Crown diameter (cm) at different intervals

Main plots (M) Initial 3 MAT 6 MAT 9 MAT 12 MAT

M
1
-Full moon basin 21.75 37.76 50.31 61.18 72.72

M
2
-Half moon basin 21.28 33.19 46.57 57.11 68.80

M
3
-Mulching 21.91 29.81 42.10 52.35 63.68

M
4
-Control 21.78 25.51 36.39 46.73 58.58

S.Em± 0.86 0.39 0.28 0.15 0.16

C.D. (P=0.05) NS 1.34 0.96 0.53 0.55

Sub plot (S)

S
1
-20:12:6 N:P

2
O

5
:K

2
O kg/ha +FYM (5t/ha) 27.72 42.95 59.68 75.11 88.87

S
2
-10:6:3 N:P

2
O

5
:K

2
O + kg/ha + Vermicompost (2.5 t/ha) 27.89 40.94 57.27 70.01 86.63

S
3
-10:6:3 N:P

2
O

5
:K

2
O kg/ha + Poultry manure (0.75 t/ha) 30.13 39.02 54.68 65.83 82.28

S
4
-30:18:9 N:P

2
O

5
:K

2
O kg/ha + FYM (5 t/ha) 29.89 45.45 62.21 78.88 93.93

S.Em± 0.75 0.11 0.08 0.07 0.17

C.D. (P=0.05) NS 0.32 0.24 0.21 0.51

Interactions

M
1
S

1
27.90 51.92 68.49 84.13 97.14

M
1
S

2
25.29 48.85 64.84 79.19 95.67

M
1
S

3
31.79 46.71 64.16 74.51 91.60

M
1
S

4
31.02 53.90 70.83 88.44 103.41

M
2
S

1
27.63 44.56 62.38 79.44 92.27

M
2
S

2
26.02 43.37 62.99 73.22 90.63

M
2
S

3
28.57 41.30 57.28 69.52 85.50

M
2
S

4
31.28 47.80 65.73 82.39 98.51

M
3
S

1
25.69 40.28 57.84 72.86 86.31

M
3
S

2
31.45 39.33 54.07 67.03 83.36

M
3
S

3
31.01 36.91 52.56 63.49 79.54

M
3
S

4
28.69 42.46 60.07 75.81 90.41

M
4
S

1
29.65 35.05 50.01 64.00 79.74

M
4
S

2
28.81 32.21 47.18 60.58 76.84

M
4
S

3
29.15 31.14 44.70 55.79 72.47

M
4
S

4
28.57 37.66 52.19 68.87 83.39

S.Em± 1.50 0.22 0.16 0.14 0.35

C.D. (P=0.05) NS 0.64 0.48 0.42 1.01

MAT- Month After Treatments

depth. In interaction treatments, full moon basin with 30:18:9

N:P
2
0:K

2
O kg/ha + FYM @ 5t/ha (M

1
S

4
) recorded significantly

higher soil moisture content (18.98, 18.13, 17.45, 16.41, 14.44

and 11.68% with respect to November 2012 to April 2013

respectively) in 0-30 cm depth as compared to other treatments.

The similar trend was also noticed in 30-60 cm soil depth.

Increased soil moisture content might be due to FYM might

have improved soil properties, increased organic matter

content, which in turn reduced bulk density (Jeyamala and

Soman., 1999) that might have helped for significantly higher

moisture conservation in soil. The conservation structure

might have improved the soil moisture content by permitting

water to infiltrate in to the horizons and it directly increased

the water level in the soil and also it might be due to the

increase in soil moisture content was probably caused by

improvement in organic carbon content of soil due to addition

of FYM which has been reported by Verma et al. (2009).

Conclusion

From the present study it was concluded that, full moon

basin in combination with 30:18:9 N:P
2
O

5
:K

2
O kg/ha + FYM @

5 t/ha recorded significantly higher Plant height, Collar diameter

and Crown diameter at 12 months after treatments as compared

to other treatments. In case of soil moisture content full moon

basin recorded significantly higher soil moisture content in

0-30 cm and 30-60 cm depth as compared to half moon basin

and mulching treatments. Among the interaction combinations,

full moon basin with 30:18:9 N:P
2
O:K

2
O kg/ha + FYM @ 5t/ha

recorded significantly higher soil moisture content in 0-30 cm

and 30-60 cm soil depth as compared to other treatments.
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