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ABSTRACT

Investigations were carried out on the effect of seasonal variation on soil chemical properties and soil enzyme
activity during 2020. A total of fifteen samples were collected during pre-planting (April), growing (August), and
post-harvest (December) of paddy. A total of fifteen samples were collected from various places of paddy fields,
and soil fertility indicators like pH, soil organic carbon (SOC) total nitrogen (N), available phosphorus (P), available
potassium (K), and soil enzymes viz. dehydrogenase, phosphatase and urease activity were analyzed. Soil organic
carbon was found highest during post-harvest and found to be lowest during pre-planting of paddy. Soil
macronutrients like available phosphorus (P), available potassium (K) and total nitrogen (N) were found to be
highest during the growing season and followed by post-harvest and lowest during pre-planting of paddy. Soil
enzyme activity of the study area shows the same pattern i.e., highest during growing season followed by post-

harvest and lowest during pre-planting of paddy.
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Assessment of soil quality is crucial to the
recommendation of management practices for soil
improvement and plays a pivotal role in achieving and
promising the yield of the crops. Soil fertility and quality
decline with intensive farming and it cannot last long unless
managed properly. Wetland paddy soil is anthropogenic and
its evolvement and formation are affected greatly by water,
fertilizer management and tillage. Flooding in rice paddies
favoured the decomposition of organic materials resulting in
high Soil organic carbon contents in the long term [1].
Agricultural production depends on the physico-chemical
properties of the soil used for it. Quantity of three main soil
nutrients viz. Nitrogen (N), Phosphorus (P), and Potassium
(K) dependent on crop type and plant growth status.
Assessment of the present status of NPK nutrients in the soil
will suggest that how much quantity of fertilizer to be used
for crop growth and development. Seasonal variation in soil
fertility and quality are due to factors such as climate
pattern, cropping sequences, and farming systems.
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Availability of soil nutrients and crop productivity is
determined by qualitative and quantitative change in soil
enzyme activities [2-3].

Optimum application of plant nutrients increases
dehydrogenase activity (DHA) that indicates an oxidative
activity of soil microbes. The source of nutrients applied
also affects DHA and the activity is more with organic
nitrogen sources as compared to mineral nitrogen [4]. Soil
receiving a high rate of nitrogen either as chemical fertilizer
alone or in combination with an organic cropping system
has shown high Urease activity [5]. Freshly collected soils
from the fields are preferred for microbiological studies [6]
and parameters are to be measured as soon as possible after
soil sampling. However, this is not always possible for a
practical reason, and refrigeration at 4°C for a maximum of
three months is recommended when storage is required [7-
8]. The objective of the present study is to determine and
compare soil nutrients status and enzyme activity during
different cropping seasons such as pre-planting, growing,
and post-harvest of paddy in the wetland paddy fields of
Buhchangphai, kolasib district, Mizoram.

MATERIALS AND METHODS

A field experiment was carried out in the lowland
paddy field of Buhchangphai, Kolasib, Mizoram, India.
Geographically it is located between 24°20°10.7” N latitude,
92°39°26.7” E longitude with an altitude 48 meters above
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sea level. The climatic condition is classified as temperate
and warm. The average temperature ranges from 10-38°C. It
is directly influenced by the southwest monsoon and

receives an adequate amount of rainfall during the monsoon
season. The average rainfall is 2805mm per annum and the
highest rainfall was recorded during July and August.
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Fig 1 Location map showing sample sites

Soil sampling and analysis

Soil samples in the study area were randomly
collected from 0-15 depth. A total number of thirty (30)
samples were collected during pre-planting (April), growing
(August) and post-harvest (December) of paddy from
different paddy fields. The samples were preserved in a
transparent polythene bag and each bag was labelled. An
icebox was used to transport the samples to maintain
moisture level and stored in the refrigerator at 4°C. Soil
samples were dried in the laboratory and then sieved
through a 20-mesh sieve (< 2mm diameter) to make the
sample suitable for chemical analysis.

Soil pH was determined by glass electrode and soil
moisture content (SMC) was determined by using the
method of Bashour and Sayegh [9]. Soil organic carbon
(SOC) and soil organic matter (S)M) was determined by
Walkey and Black’s chromic acid wet oxidation methods
[10]. The total nitrogen (N) content of the study area was
measured by the micro-Kjeldahl digestion method. Care was
taken during digestion to prevent loss of nitrogen. The
ammonia (NHs) from the digestion was distilled with 40%
NaOH and 4% Boric acid and determined by titrating with
0.02N H,SO, [11]. Awvailable phosphorus (P) was
determined calorimetrically by the method described by
Olsen et al. [12] and a flame photometer was used to
measure available potassium (K) [13].

Soil enzymes — dehydrogenase, phosphatase and
urease activities were determined by using methods

described by [14], [15] and the buffer method of Kandeler
and Gerber [16] respectively.

Statistical analysis

Data were analyzed with the help of statistical
package for the Social Sciences (SPSS: version-16) and
Microsoft Office Excel. All data are presented as means of
three replicates with standard error. Differences between
variables were analyzed with Standard one-way analysis of
variance (ANOVA). Differences were considered
significant at P<0.05 levels.

RESULTS AND DISCUSSION

The soil parameters were studied during three
different seasons in a year viz. pre-planting (April), growing
(August), and post-harvest (December) of paddy. The study
showed that all parameters varied under the influence of
seasonal variations. The pH of the study areas was found to
be slightly acidic in nature. The highest value of pH was
found during pre-planting (5.79) followed by post-harvest
(5.32) and lowest during the growing season of paddy
(5.08). The low value of pH during a growing period may be
due to the high decomposition of organic matter which
releases acidic elements like hydrogen, manganese, and
aluminium to replace bases. Soil pH is found to be a positive
correlation with soil moisture content.
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Soil organic carbon and the soil organic matter were
found highest during post-harvest (1.41% and 2.42%)
followed by growing (1.15% and 1.98%) and lowest during
pre-planting of paddy (0.85% and 1.46%). It is assumed that
organic matters contain 58% organic carbon and therefore,
soil organic matter is calculated by multiplying soil organic
carbon (%) by 1.72. According to BARC, 2005 and SRDI,
1985, good soil should have at least 2.5% organic matter but
the average organic matter content in the study area was
slightly lower and ranges from 1.21% - 1.68% (M=1.46%),

1.77% - 2.13% (M=1.98%) and 2.18% - 2.88% (M=2.42%)
during pre-planting, growing and post-harvest of paddy
respectively.

Other soil macronutrients like available phosphorus
(P), available potassium (K), and total nitrogen (N) were
found to be highest during the growing season and followed
by post-harvest, and lowest during pre-planting of paddy
(Table 1). The high concentration of soil macronutrients
during the growing season could be attributed to the high
decomposition and application of NPK fertilizers.

Table 1 Soil chemical properties

Soil properties Pre-planting Growing Post-harvest
Soil pH 5.79 £ 0.09 5.08 £ 0.02 5.32+0.02
Soil moisture content (%) 14.23+£0.76 62.11 + 1.09 31.4+0.82
Soil organic carbon (%) 0.85+0.02 1.15+£0.02 1.41+£0.04
Soil organic matter (%) 1.46 £ 0.04 1.98 +0.04 2.42 £ 0.07
Total nitrogen (%) 0.114 + 0.00 0.25+0.01 0.17+0.00
Available phosphorus(kg/ha) 6.99 £ 0.57 16.77 £ 0.45 13.33+£0.48
Available potassium (kg/ha) 153.88 + 8.76 310.18 £6.21 252.04 £ 3.81
Table 2 Soil enzyme activity
Enzymes Pre-planting Growing Post-harvest
Dehydrogenase (ug TPF/gm dry soil/24hrs) 0.099 + 0.002 0.698 + 0.01 0.279 + 0.004
Phosphatase (ug p-NPP/gm dry soil/hr) 71.97 £0.98 153.98 + 1.48 97.72£1.25
ug NHa-N (g soil)* (2 )Y 28.46 £ 1.09 94.41 £ 2.65 49.87 £ 1.53

The optimum limits of a percentage of total nitrogen
(N) are four categories such as low (<0.180%), medium
(0.180%-0.360%), high (0.360%-0.450%), and very high
(>450%). Total nitrogen (N) content in the study area falls
under low during pre-planting (0.114%) and post-harvest of
paddy (0.17%) whereas a moderate level of total nitrogen
was found during the growing of paddy (0.25%) [17].
Available phosphorus (P) content into five category such as
very low (<5 kg/ha), low (5-10 kg/ha), medium (10-20
kg/ha), high (20-40 kg/ha) and very high (>40 kg/ha) [12].
A moderate level of available phosphorus (P) was found
during the growing season (16.77 kg/ha) and post-harvest of
paddy (13.33 kg/ha). Available phosphorus (P) of the study
area falls under low level during pre-planting of paddy (6.99
kg/ha). Optimum level of available potassium (K) is five
categories such as very low (<200K kg/ha), low (200-250K
kg/ha), medium (250-400K kg/ha). High (400- 600K kg/ha)
and very high (>600K kg/ha). Available potassium (K)
content of the study falls under low during pre-planting of

paddy (153.88 kg/ha), moderate level of available potassium
(K) was found during growing season 310.18 kg/ha) and
post-harvest of paddy (252.04 kg/ha) [13].

Soil enzymes are necessary catalysts for recycling
organic matter and strongly influence soil fertility. Soil
enzyme activity of the study area (Table 2) shows the same
pattern i.e., highest during growing season followed by post-
harvest and lowest during pre-planting of paddy. Soil
moisture is the key factor affecting soil microbial activity
and therefore soil moisture content is a positive correlation
with enzyme activity. Enzyme activity is closely related to
soil organic matter (SOM) whereas it is negatively in
correlation with soil pH. They have varying optimum pH
and temperature at which they function most efficiently
[18]. The hot and cold temperature of the soil can alter their
substrate binding ability. Most of the study fields received
high nitrogen treatment from fertilizer during the growth of
paddy, high nitrogen treatment may increase enzyme
activity during the growing season [4].

Table 3 One-way analysis of variance (ANOVA)

Parameters Source of variance f-vale p-value
Soil moisture content Pre-planting x Growing x Post harvest 456.91 <0.00001
Soil pH -do- 111.896 <0.00001
Soil organic carbon -do- 72.374 <0.00001
Soil organic matter -do- 71.589 <0.00001
Total nitrogen -do- 85.193 <0.00001
Available phosphorus -do- 113.547 <0.00001
Available potassium -do- 144.681 <0.00001
Dehydrogenase -do- 766.470 <0.00001
Phosphatase -do- 1087.516 <0.00001
Urease activity -do- 319.819 <0.00001

CONCLUSION

The comparative study on soil chemical properties
and enzyme activities of Buhchangphai paddy fields during

three seasons viz. pre-planting, growing, and post-harvest of
paddy showed significance (<0.05) variation among all
parameters. Therefore, it can be assumed that different
seasonal pattern has effects on chemical properties and

¢ CARAS



Res. Jr. of Agril. Sci. (July-Aug) 12(4): 1129-1132 1132

enzymes activities of the soil. From the results and  potassium levels. Application of Calcium carbonate, CaCos

d

iscussion, it is suggested that soil testing should be  (agricultural lime) is recommended for the soil pH lower

conducted regularly to monitor the soil fertility level for rice  than 5.5, and fertilizer should be applied if the nutrients

p

8.

9

lantations primarily for nitrogen, phosphorus, and  status is low for optimum yield.
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