ACTA SCIENTIFIC AGRICULTURE (ISSN: 2581-365X)

Volume 3 Issue 9 September 2019

Research Article

Evaluation of Soil Fertility of Large Cardamom (Amomum subulatum) Field under
Different Organic Manure Management

Richa Neupane* and Baburam Khanal
Agriculture and Forestry University, Faculty of Agriculture, Rampur, Chitwon, Nepal
*Corresponding Author: Richa Neupane, Agriculture and Forestry University, Faculty of Agriculture, Rampur, Chitwon, Nepal.

Received: June 07, 2019; Published: August 26, 2019
DOI: 10.31080/ASAG.2019.03.0629

Abstract

The research was conducted to assess the impact of different sources of organic manures on soil properties under large cardamom
cultivation in Hangdewa and Phurumbu block, Taplejung, Nepal. The different sources of organic manures along with one control
without application of manures and fertilizers was classified into five treatments, i.e. control, farm yard manure (FYM), FYM+ cattle
urine, cattle urine only and vermi-compost. Focused group discussion was conducted to identify the preference for different sources
of manures used by farmers for large cardamom cultivation. Composite soil samples were taken from each treatment to analyse soil
texture, soil organic matter (SOM), soil pH, soil nitrogen, soil phosphorus, soil potassium and micronutrients such as boron and Zinc.
Laboratory analysis of the collected soil sample revealed that the soil texture among all treatments were sandy loam type. The high-
est soil organic matter (5.84%) was found in vermi-compost which was on par with FYM+cattle urine and FYM. Soil pH was recorded
highest (5.35) in cattle urine followed by vermi-compost and FYM+cattle urine. Soil nitrogen was found highest (0.25%) in vermi-
compost similar with cattle urine, FYM + cattle urine and FYM. Soil phosphorus was observed higher (19.69 mg/kg) in vermi-compost
followed by cattle urine. Soil potassium was observed significantly higher (65.47mg/kg) in vermi-compost. Boron content was found
to be highest (0.60mg/kg) in vermi-compost followed by FYM + cattle urine. Zinc content was recorded highest (2.61 mg/kg) in FYM
+ cattle urine which was on par with vermi-compost (2.5mg/kg). Hence, nutrient status of soil applied improved significantly with

different sources of organic manures compared to the control.
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Introduction

Soil fertility is essential for increasing productivity and sustain-
ability of Nepalese Agriculture. Soil physical, chemical and biologi-
cal properties are highly influenced under the application of soil
organic matter (SOM) by increasing the essential nutrients in soil.
SOM also enhance soil quality and offer option for environmentally
friendly crop production [1,2]. Addition of organic matter through
animal manures, compost and crop residue have been established
because it helps to increase crop yield and maintain soil fertility.

Use of organic amendments such as animal manures, hay resi-

dues and mulch enhanced soil fertility and significantly increased
crop yield (Bwamiki, 1998 and Johnston., et al. 1995). Soil organic
amendments are the vital parts of nutrient management program
for sustainable agriculture as these have beneficial effect on soil
and crop yield. Organic and inorganic nutrients application play an
essential part of soil management that helps in maintaining of soil
quality contributing to increasing productivity of the crop [3]. Use
of organics not only supplies nutrients safely but also provides soil
resilience and also feed the organisms that build the soil structure

which ultimately strengthen the soil fertility.
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Concentrations of carbon, phosphorus, potassium, calcium and
magnesium were found in greater amounts in soils applied with or-
ganic matter and farm wastes [4]. Nutrients such as nitrogen, phos-
phorus, potassium availability in soil can be increased because of
enhanced cation exchange capacity of soil (Chan., et al. 1992) with

the organic amendments.

Large cardamom farmers in Taplejung, Nepal have started fac-
ing a reduction in yield due to changing climatic conditions, soil
conditions and pests and diseases [5]. The major reasons for the
declining productivity in large cardamom include lack of techni-
cal knowledge among the farmers about its cultivation as well as
timely unavailability of inputs and low use of compost and organic
manures, and these are considered as major perpetrators for the
declining productivity [5]. Soil replenishment and soil fertility im-
provement through application of manures or mulching are not
primarily practiced in the old farms [6]. Different soil amendments
practices which are readily available through farm wastes such as
FYM, urine, vermi-compost have not been used in large cardamom
field frequently due to lack of awareness among the farmers as well
as their ignorance towards such practices. In addition, the soils in
the farmer's field have not been tested for nutrient analysis as a
result farmers are unaware of the essential nutrients lacking in the
field which affects the soil fertility.

Realizing these facts, importance of soil management practic-
es by the use of FYM, urine, vermi-compost that are chief organic
sources are relevant for large cardamom farming for improvement
of the soil fertility contributing to enhanced productivity. Nepal
being country with agricultural background, majority of the farm-
ers in the high hills use FYM as the major source of plant nutri-
ents based on traditional knowledge and techniques followed for
generations. In the past, this contributed to the maintenance of a
balanced input-output ratio of SOM. The majority of farmers (>
85%) apply FYM and/or compost in their fields (Maskey., et al.
2002). However, a decline in the soil organic carbon stocks due to
changes in land use, intensive cultivation and poor management of
manure has been observed (Gami., et al. 2001 and Upadhyaya., et al.
2005). In the present study evaluates FYM, cattle urine and vermi-
compost as alternative organic nutrient sources. In addition, these
organic sources are also used in combination and stand alone as

different treatments.
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Materials and Methods

Research site

The research was conducted in Hangdewa and Phurumbu, the
block area for cardamom of Taplejung district, Nepal under Prime
Minister Agriculture Modernization Project. With an area above
100Ha under large cardamom cultivation, Hangdeva and Phurum-
bu, located at 27°21'0N 87°40'0E with an altitude of 1441 meters

(4730 feet), were selected as cardamom block.

Experimental design

The research was carried out in Randomized Complete Block
design (RCBD).

Various sources of organic manures management practices on
large cardamom field already adopted by farmers were considered
as treatments. Five organic manure management practices viz. con-
trol, FYM, FYM + cattle urine, cattle urine and vermi-compost were
selected as treatments for study and each treatment were replicat-

ed five times to maintain homogeneity in research.

The various organic manure management practices followed
by farmers were identified through focused group discussions and
key informant interview with major large cardamom growers of
the block area (Hangdeva and Phurumbu). For each practice, 500
m? area having 222 large cardamom plants were selected for study

which was considered as one sampling plot.

Treatments description
The treatments were:
. Treatment 1: Control
. Treatment 2: FYM (@4kg per plant)
. Treatment 3: FYM + Cattle Urine (FYM @4kg per plant
and Cattle Urine @1liter mixed with 5liters of water)
. Treatment 4: Cattle Urine only (@2liter per plant in split

doses 1liter mixed with 5liter of water)

. Treatment 5: Vermi-Compost (@2kg per plant)

Soil sample collection and preparation

Soil samples were collected from each category following simple
random sampling technique. Altogether 25 samples were collected
randomly for analysis for soil physical and chemical properties.
Five subsamples were taken from each plot for 30 cm depth and

composite sample was prepared for each plot. Bucket auger was
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used for soil samples collection. The collected soil samples were la-
belled with tagging for ease identification in lab and were brought
to regional soil testing laboratory, Hetauda, Makwanpur, Nepal. Soil
samples were analysed for the texture, soil pH, soil organic matter,
nitrogen, phosphorus and potassium and micronutrient boron and
zinc content of the soil. Data analysis were carried out using MS
Excel and Gen-Stat software. Analysis of Variance (ANOVA) were
performed using Gen-Stat to differentiate the differences between
the means of treatments. Duncan’s Multiple Range Test (DMRT) at

5% probability levels was used for mean separation.

Results and Discussions

Soil texture

The soil texture observed during the soil physical property

analysis was found to be sandy loam type (Table 1). There was not

Soil chemical properties
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any difference between the soil textural properties. Therefore, no

changes were found to occur as a result of textural characteristics.

Treatments Clay Sand Silt Texture
(%) (%) (%) class

Control 9 60 32 SL
Farm Yard Manure 5 62 34 SL
(FYM)

FYM+ Cattle Urine 4 70 26 SL
Cattle Urine 5 70 26 SL
Vermi-Compost 5 66 30 SL

Table 1: Soil texture with the proportions of sand, silt and clay.

Note: SL represents Sandy Loam type

N Organic pH Nitrogen | Phosphorus | Potassium | Boron Zinc
Matter (%) (%) (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
Control 4112 4.68° 0.15° 7.302 39.382 0.042 1.452
FYM 5.38% 4.77® 0.22° 12.99° 61.37° 0.25° 1.89°
FYM+Cattle Urine 5.62b 4442 0.24° 16.98¢ 58.58" 0.49¢ 2.61¢
Cattle Urine 5.20° 5.34° 0.23* 18.55« 61.03" 0.37¢ 2.33¢
Vermi-compost 5.83¢ 4.78® 0.24° 19.69¢ 65.47° 0.60¢ 2.49¢
LSD (0.05) 0.45" 0.57" 0.02" 1.96" 6.52" 0.06™ 0.41™
SeM 0.21 0.27 0.01 0.92 3.07 0.03 0.19
vV (%) 6.5 8.9 7.7 9.7 8.5 14.7 14.3
Grand Mean 5.23 4.80 0.22 15.1 57.16 0.35 2.15

Table 2: Effect of different treatments on soil chemical properties.

Note: Means followed by same letter in the column are not significant at 5% level of significance as determined by DMRT. **represents

significant at 0.001P level.

Soil organic matter

The highest SOM (5.83 %) was observed under soil applied with
vermi-compost which was not significantly different from soil ap-
plied with FYM + cattle urine and soil applied with FYM. The low-
est soil organic matter (4.11%) was found in no organic manure
applied large cardamom field i.e. control (Table 2). The higher level
of organic matter may be due to the presence of already present

organic matter content in Vermi-compost as a result of decomposi-

tion of cardamom leaves and leaves and parts of Alnus nepalensis
on soil. Organic matter was found to higher in Vermi-compost as

compared to soil receiving other sources of organic manures [7].
Soil pH
Soil applied with cattle urine recorded the highest pH level

(5.34) while the least pH level (4.44) was found in soil applied with

FYM + cattle urine. However, it was observed that the pH level of
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the control as well as other treatments was found to be acidic (Ta-
ble 2). Organic acid production during organic matter decomposi-
tion might be the reason for low pH in soil. This is also consistent
with Groenigen,, et al. [8] and Powell,, et al. [9] that the application
of Urine increased soil pH. However, Srinivasamurthy,, et al. [10]
reported that application of FYM and human urine increased soil

pH as compared to cattle urine and control.

Soil nitrogen

The least nitrogen level was found on control (0.15%) while
the highest was observed on vermi-compost (0.28%). However, it
was found that except control (0.15%) all other treatments showed
higher level of nitrogen as compared with other treatments (Table
2). This is due to the addition of organic manures, nitrogen level in-
creased as compared to control treatment. The amount of soil total
nitrogen increased with the application of urine and FYM accord-
ing to Sharma,, et al. [11,12]. The amount of nitrogen content in the
soil was found to be higher in soil applied with vermi-compost than
the soil applied with FYM [13]. Amount of nitrogen increased sig-
nificantly after incorporating vermi-compost into the soil [14-16].

Soil phosphorus

The highest phosphorus (19.69 mg/kg) was found on vermi-
compost applied soil followed by cattle urine, FYM + cattle urine
and FYM. The least (7.30 mg/kg) was recorded in control treatment
(Table 2). Similarly, it was observed that the phosphorus content in
Control was relatively low. Vermi-compost application significantly
increased soil phosphorus level higher than the soil applied with
FYM (Gaurav et al., 2016).

Soil potassium

Soil applied with vermi-compost was found to show the highest
potassium level (65.47 mg/kg) followed by FYM which was not sig-
nificantly different from cattle urine (Table 2). The least potassium
level was observed in control (39.38 mg/kg). Vermi-compost ap-
plication reported to increase soil potassium higher than the FYM
application in soil [13]. Vermi-compost application increased the
potassium content as compared with the soil [17]. Application of
vermi-compost recorded significantly higher available K than FYM
[18].

Soil nitrogen, phosphorus and potassium

Bhaskaran,, et al. [19] commented on the increase of potassium

and nitrogen in soil with application of vermi-compost than that
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with FYM application (Table 2). Kumar, et al. [20] reported that ni-
trogen and phosphorus level was found higher in organic manures
as compared with the control. Nitrogen, phosphorus and potassi-
um in soil increased by vermi-compost application as mentioned in
[21]. Higher level of nitrogen, phosphorus and potassium was ob-
tained with soil applied with vermi-compost as compared to FYM
and other liquid manures [22]. Venkatesh [23] supported the result
illustrating that the incorporation of vermi-composts into the soil

increased the amount of soil potassium and soil phosphorus.

Soil boron

The results as obtained from the study showed that the high-
est soil boron (0.60 mg/kg) was resulted in soil treated with ver-
mi-compost which is followed by FYM + cattle urine, cattle urine
and FYM (Table 2). The least amount of boron was recorded in the
control treatment (0.04 mg/kg). Reddy and Reddy [24], found that
vermi-compost application had higher in boron content than soils

that received other source of organic manure.

Soil zinc content

Zinc was found to be highest on FYM + cattle urine (2.61mg/
kg) followed by cattle urine and FYM. Vermi-compost (2.49mg/
kg) was found to have no significant difference with FYM+ cattle
urine (Table 2). Zinc was found to increase with the soil treated
with vermi-compost than with the soil treated with FYM only and
with the control treatment [17]. According to Bhaskaran [19] soil
zinc content was increased with vermi-compost application. Zinc
content was found to be higher in vermi-compost application than
that in control treatment [25-53].

Conclusion

The results of the study showed that the soil nitrogen, phospho-
rus, potassium and micronutrients boron and zinc were found to
be higher in vermi-compost which might be due to higher nutrient
content in vermi-compost. Similarly, the organic matter and soil pH
were found to be higher in cattle urine. Soil pH might be higher
in cattle urine due to the organic acid production during organic
matter decomposition. Control soil showed the lowest amount of
SOM, soil nitrogen, phosphorus and potassium and micronutrients
boron and zinc due to the unavailability of nutrients from organic
and inorganic sources. Similarly, soil textural class of all treatments
were sandy loam type. However, it was found that the soils in the

cardamom field are rich in SOM despite the application of any or-
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ganic sources because cardamom requires more than 1% of soil
organic matter for its growth. Similarly, boron was found in trace
amount in all other treatments except vermi-compost. Thus, soil

chemical properties were highly enhanced under vermi-compost,

cattle urine and FYM + cattle urine application.
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