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Introduction
Broad Leaf Mustard is one of the most important, popular, and 

traditional vegetable crops with a high degree of diversity.1 It is a 
highly praised winter season leafy vegetable, widely grown for its 
particular taste. A large Broad Leaf Mustard diversity exists in Nepal 
especially across the mid-hills, since the inception of vegetable 
research in the country, collection, evaluation, and recommendation 
of these local landraces of BLM have been made and have identified 
superior landraces, which were released for general production.2,3

Horticultural crops, mainly vegetable and leafy crops, management 
practices include the heavy application of chemical fertilizers which 
become inevitable due to the depletion of soil organic matter. The 
extensive use of chemical fertilizers in these crops deteriorated soil 
health that in turn affected productivity.4 To revitalize soil health and 
to enhance productivity, it is inexorable to enrich the soil using organic 
matter. The inclusion of organic manures with chemical fertilizers has 
directly influenced plant growth, yield, and nutritional values.5

Therefore, an INMS is the most efficient and practical way to 
mobilize all the available, accessible, and affordable plant nutrient 
sources to optimize the productivity of the crops/cropping systems 
and economic return to the farmer. Thus the main aim of this research 
is to provide the authentic result for farmers and students for the 
adoption of IPNM to improve crop productivity and nutritional values 
while maintaining soil health.

Material and methodology
Description on experimental site

Experimentation was carried out in the Kathmandu district of 
Nepal which is located on elevation 1423 meter above sea level from 
August 2017 to December 2017 at farmer field. The texture of the soil 
is Sandy loam determined by hydrometer6 with a pH of 6.5 having 
soil organic carbon content about 1.56% determined by Walkley 
and Black method. The average annual rainfall of the study site was 
1505mm and temperature of 18.10C.

A total of 27 plot was made with individual dimension 2.5× 2 sq. 
meters in Random Completely Block Design having 3 Replication 
and 9 treatment (Table 1). Variety namely “Marpha” was used. Here 
doses of manures were calculated based on nitrogen percentage in 
various manures. There is a variation in the doses due to the different 
chemical composition of NPK in all types of manures. Recommended 
fertilizer doses was (NPK: 120:80:60 kg/ha), Urea, DAP, MOP was 
applied as source of NPK respectively. Manures were applied at the 
time of transplanting all as a basal dose. The required amounts of 
manures were weighted using weighing balance separately and all the 
manures were applied at the time of field preparation and then mixed 
with soil properly before seed sowing. On laboratory testing FYM 
contain 0.5% N, vermicompost contains 1.5% N, poultry manure 
contains 3% N, and compost contain 1% N (Table 1). 
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Abstract

Inappropriate agriculture operation with dependent on mostly chemical fertilizers has 
led to acidification and dropping fertility status which directly affects crop productivity. 
The simplest method to recover these debase land is to amend with integrated nutrient 
management practices thereby improving the nutrient cycle. We experimented to study the 
effect of integrated plant nutrient management on yield and leaf nutrient status of broadleaf 
mustard on farmers’ field of Kathmandu Valley from August 2017 to December 2017. The 
experiment was laid out in Randomized Complete Block Design. There was 9 treatment viz. 
T1(½ NPK +4 ton/ha Vermicompost), T2( ¾NPK + 2 ton/ha vermicompost), T3 (½ NPK+ 
12 ton/ha FYM), T4(¾ NPK + 6ton/ha FYM), T5 ( ½ NPK+ 2 ton/ha Poultry Manure), T6 
( ¾ NPK+ 1 ton/ha Poultry Manure), T7 (½ NPK + 6 ton/ha Compost), T8( ¾NPK+ 3 ton/
ha Compost) and T9 (Control) with three replication. All the treatments were applied at the 
time of transplantation as basal application. In the study maximum plant height and leaves 
size observed in T5(½NPK+ 2 ton/ha PM) and yield per plot and yield per ha was observed 
in T6( ¾NPK+ 1ton/ha PM). Similarly, the maximum plant canopy volume was observed in 
T2 (¾ NPK+ 2ton/ha VC). The highest leaf Nitrogen, Phosphorous, and potash were found 
in the treatment T7 (1/2 NPK+ 6 ton/ha Compost), T5 (1/2 NPK+ 2 ton/ha Poultry Manure) 
and T2 (¾NPK+ 2 ton/ha VC) respectively.
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Table 1 Treatment details

Treatments Fertilizer applied

T1 (1/2 NPK + 4 ton/ha Vermicompost)

T2 (3/4 NPK + 2 ton/ ha vermicompost)

T3 (1/2 NPK + 12 ton/ha FYM)

T4 (3/4 NPK+ 6 ton/ha FYM)

T5 (1/2 NPK+ 2 ton/ha Poultry Manure)

T6 (3/4 NPK +1 ton/ha Poultry Manure)

T7 (1/2 NPK+ 6 ton/ha Compost)

T8 (3/4 NPK +3ton/ha Compost)

T9 Control

Determination of leaf nutrient status

 The samples were washed by tap water followed by 0.1N HCl, 
distilled water followed by double distilled water. Then dried in the 
oven at 68 0C.The samples were sequentially ground by electrical 
grinder for further analysis. 

The digestion of the samples for the estimation of nitrogen was 
carried out in concentrated sulphuricacid by adding a digestion 
mixture. Total Nitrogen present in leaves was determined by the 
Kjeldahl method.7 The result was expressed in percentage on a dry 
weight basis. For the estimation of leaf P, K, digestion was done in 
diacid mixture prepared by mixing nitric acid and perchloric acid 
(AR grade) in the ration of 4:1. Total Phosphorous of Leaf content 
was determined by using the Vanado molybdophosphoric yellow 
color method.7 Total Potassium was determined by flame photometer, 
and the result was expressed in percentage on a dry weight basis as 
described by Motsara and Roy.8

Crop management

Seeding was transplanted in a plant to plant distance is 30cm 
and row to row distance is 45 cm so there were 30 plants per plot. 
Irrigation and Weeding were done as a necessity. Harvesting of BLM 
was done on 55 Days after Transplanting (DAT) when all the leaves 
were ready as a marketable product.

Observation and statistical analysis

During the production of broadleaf mustard, all the observations 
were made regarding several growth parameters like height, no. of 
leaf per plant, leaf size, and plant canopy. Analysis of leaf nutrient 
i.e. available leaf nitrogen, available leaf phosphorous, leaf potash 
was done and Data were systematically arranged based on various 
observed parameters. Micro-soft Excel and Genstat (developed by 
VSN International Ltd) were used for the analysis of variance and 
other data analyses. The treatments were tested at a 5 percent level of 
significance.

Result & discussion
Plant height

Maximum percentage increase in plant height as compared to T9 
(Control) was observed in T5 (33.86%) followed by T6 (29.72%). The 
best result for plant height was obtained in the combination with (½ 
NPK+ 2 ton/ha) poultry manure. 

The positive effect of chicken manure on growth parameters 
obtained in this study was supported by the results of Mohammed,9 
who stated that the addition of manure significantly increased 
plant height. Similarly, Eltilib et al.10 reported that chicken manure 
application significantly increased plant height and number of leaves 
of okra compared to the control (Figure 1). 	

Figure 1 The effect of various treatments on the plant height of broadleaf 
mustard. 

Leaf size

Highest mean value concerning leaves size of BLM was 989cm2 
in the treatment T5 (½ NPK+ 2 ton/ha Poultry Manure) which is 
(76.29%) higher than the control. The minimum value was found to 
be 561 cm2 in control (T9).The higher value recorded in ½ NPK + 2 
ton/ha PM could be attributed to a higher level of nutrient especially 
Nitrogen and Phosphorous available in PM for plant growth and their 
release as well as synchronization of nutrients released within the short 
growth period of BLM. Ghanbarian et al.11 reported that PM contains 
higher Nitrogen and Phosphorous as compared to other manure.

The increase in leaf size observed with PM compared to the other 
integration or mixture of NPK with other fertilizer may be mainly 
due to reasons of more availability and release of nutrients by poultry 
manure through the growing period of BLM.. Positive effects of 
poultry manure on the growth have been also reported by MC Robic,12 
and Adediran et al.13 (Figure 2).	

Figure 2 The effect of various treatments on the leaf size of broadleaf mustard. 

Plant canopy volume

The maximum mean value regarding canopy of Broad Leaf 
Mustard was observed 0.0640 m3 in the treatment T2 (¾ NPK+ 2 ton/
ha vermicompost) which is 89.91% higher than control. The result 
showed that the application of 75 percent recommended doses of 
NPK with vermicompost (2 ton/ha) is better growth concerning plant 
canopy. 
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Because Vermicomposts originating from the earthworm, animal 
manure, sewage sludges or paper-mill sludges have been reported 
to contain large amounts of humic substances which have a positive 
effect on growth.14–16 Studies of the effects of humic substances on 
plant growth, under conditions of adequate mineral nutrition, have 
consistently produced positive growth effects17 (Table 2).

Table 2 Effect of IPNM on plant canopy volume and leaf size of broad leaf 
mustard

Treatment Plant canopy volume (m3)

T1(1/2 NPK + 4 ton/ha Vermicompost) 0.0403

T2 (3/4 NPK + 2 ton/ ha vermicompost) 0.0640

T3 (1/2 NPK + 12 ton/ha FYM) 0.0390

T4 (3/4 NPK+ 6 ton/ha FYM) 0.0353

T5 (1/2 NPK+ 2 ton/ha Poultry Manure) 0.0543

T6 (3/4 NPK +1 ton/ha Poultry Manure) 0.0477

T7(1/2 NPK+ 6 ton/ha Compost) 0.0417

T8(3/4 NPK +3ton/ha Compost) 0.0607

T9(Control) 0.0337

LSD (0.05) 0.02768

F 0.257

CV% 34.5

Yield parameter

The maximum yield per plot was obtained by the application 
of T6 (¾ NPK+ 1 ton/ha poultry manure) i.e. 4.18kg/plot, which is 
27.05% higher compared to control, followed by T8 (¾ NPK + 3ton/
ha compost) I .e.4.01kg/plot, which is 22.6 % higher than control. 
The minimum yield per plant was recorded in T3 (½ NPK +12 ton/ha 
FYM) treatment with a value of 2.98 kg/plot. 

The maximum yield per ha was obtained by the treatment 
application of T6 (¾ NPK+ 1 ton/ha poultry manure i.e. 10.4 ton/ha 
while the minimum yield 7.4 ton/ha was recorded in the treatment T3 
(½ NPK +12 ton/ha FYM) (Table 3).

Table 3 Effect of IPNM on the yield of broadleaf mustard

Treatments Leaf yield per 
plot (Kg)

Leaf yield per 
ha (Kg)

T1(1/2 NPK + 4 ton/ha 
Vermicompost)

3.47 8675

T2 (3/4 NPK + 2 ton/ ha 
vermicompost) 3.65 9123

T3 (1/2 NPK + 12 ton/ha 
FYM) 2.98 7440

T4 (3/4 NPK+ 6 ton/ha 
FYM) 3.12 7793

T5 (1/2 NPK+ 2 ton/ha 
Poultry Manure) 3.81 9527

T6 (3/4 NPK +1 ton/ha 
Poultry Manure)

4.18 10448

T7(1/2 NPK+ 6 ton/ha 
Compost) 3.45 8623

T8(3/4 NPK +3ton/ha 
Compost) 4.01 10030

T9(Control) 3.29 8230

LSD (0.05) 1.712 4283.7

F 0.844 0.844

CV% 27.9 27.9

Effect of IPNM on leaf nutrient status of BLM (Table 4)	
Table 4 Effect of IPNM on leaf nutrient status of BLM

Treatments Nitrogen content (%) Phosphorous content (%) Potassium content (%)

T1(1/2 NPK + 4 ton/ha Vermicompost) 2.11 0.722 3.33

T2 (3/4 NPK + 2 ton/ ha vermicompost) 0.85 0.665 3.35

T3 (1/2 NPK + 12 ton/ha FYM) 0.83 0.945 3.2

T4 (3/4 NPK+ 6 ton/ha FYM) 1.33 1.165 3.16

T5 (1/2 NPK+ 2 ton/ha Poultry Manure) 2.31 1.165 3.01

T6 (3/4 NPK +1 ton/ha Poultry Manure) 0.67 0.665 2.8

T7(1/2 NPK+ 6 ton/ha Compost) 2.53 0.775 2.68

T8(3/4 NPK +3ton/ha Compost) 0.74 0.442 3.05

T9(Control) 1.08 1.625 2.83

LSD (0.05) 1.3 0.749 1.144

F 0.035 0.102 0.912

CV% 54.3 47.7 21.7
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Available nitrogen (N)

The maximum percent of leaf nitrogen was found in T7 (1/2 NPK+ 
6 ton/ha Compost) (2.53 %) compared with control .followed by T5 
(2.31 %) and least nitrogen content in leaf was found in T6 (0.67%).

The nitrogen content is maximum in T7 because Compost can 
stimulate plant growth, root development, and thus nutrient uptake, 
Walker and Bernal.18 This result is similar to the result obtained by 
Nevens and Reheul,19 their study showed that in Silage maize N 
uptake and N concentration in maize were higher when compost was 
applied. However, the availability of N in compost is low, but the 
available nitrogen in T7 (50% NPK and 50% compost) is observed 
highest. This is maybe because of supplementary N in the form of 
inorganic fertilizer together with compost has enhanced N availability 
to crops.

Available phosphorous (P)

The maximum percentage of phosphorous content was found in 
T5 (1.165%) followed by T4 (1.165%) and minimum phosphorous 
content in leaf was found in T8 (0.422).

These findings showed that the application of ½ NPK+ 2ton/ha 
PM retained high phosphorous content in a leaf because of enzymatic 
activities of microbial organisms in PM. PM and NPK increased leaf 
N,P,K Ca, and Mg content of pumpkin, leaf nutrient content tended to 
increase with the level of poultry manure.20

Available potassium (K)

The maximum percentage of potassium content was found in T2 
(¾ NPK+ 2 ton/ha VC) 3.35%followed by T1 (3.33%) and the least 
potassium content was found in T6 (2.80%).

These findings show that the application of ¾ NPK+ VC retained 
high potassium content in leaf this is because VC can supply both 
macro and micronutrients in the soil for optimum plant growth.21 

Conclusion
At It is concluded that combine use of 1/2 NPK+ 2 ton/ha Poultry 

Manure was more efficient for plant growth, leaf size and yield of 
broad leaf mustard. The maximum available leaf nitrogen (2.53%) was 
observed in 1/2NPK+ 6ton/ha Compost (T7), available phosphorous 
(1.165%) with 1/2 NPK+ 2 ton/ha poultry manure (T5) and available 
potassium (3.35%) was found to be maximum with the application of 
3/4 NPK+ 2 ton/ha vermicompost (T1), respectively. Integrated plant 
nutrient management is best approach for sustainable soil and crop 
management in present context. It reduces the cost for farmers on 
chemical fertilizers and maintains soil fertility on long run.
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