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Abstract
Soil test based nutrient management has emerged as a key subject in efforts to increase agricultural output. Two year experimental
trail (2013-14 and 2014-15) was carried out on Zizyphus mauritiana at lac grower’s field in the village Panwas Tolla, Block
Barghat, District Seoni, Madhya Pradesh, India to evaluate the impact of Basal dose of Primary Nutrients on the nutrient status of
Soil used for lac Production. The present study leads us to the conclusion that application of basal dose of nutrients has a positive
impact on the nutrient's status of soil.
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Introduction
The soil fertility can be enhanced by using fertilizers. Use of
fertilizers has been reported to increase the crop yield (Kang
and Juo, 1979; Kang and Nangju, 1983; Kutu et al., 2009) [8, 9,
11]
. Addition of appropriate fertilizers to plants leads to
remarkable improvement in both quantity and quality of plant
growth (Aziz, 2007) [2]. Plants on the other hand provide food
and shelter to majority of insects (Mello and Filho, 2002) [13].
Growth of plants as well as insects is interdependent in many
ways (Panda and Khush, 1995) [15]. Development of plants
depends on nutrient availability while that of insects depends
on the quality of food available from its host plants
(McGuinness, 1987; Gogi et al., 2012) [12, 6]. Therefore the
application of nutrients to plants is likely to increase the
performance of herbivores insects. Soil test based nutrient
management has emerged as a key matter in efforts to
augment agricultural productivity and production since
optimal use of nutrients, based on soil analysis can improve
crop productivity and minimize wastage of these nutrients.
The present research was therefore conducted to evaluate the
impact of Basal dose of primary nutrients on the nutrient
status of soil used for lac production.
Methodology
The present study was conducted during the year 2013-14 and
2014-15 on Z. mauritiana trees in lac grower’s field in the
village Panwas Tolla, Block Barghat, District Seoni, Madhya
Pradesh, India. Geographically the village is located between
21°55'51"N latitude and 79°45'49"E longitude. The present
trial was planned in randomized block design (RBD) with four
treatments (T1-N, T2-NP, T3-NPK and T4-control) having six
replications. The fertilizers were applied as per
recommendations (Paul et al., 2013) [16] during the two year
study period. The sampling sites for the soil collection were
selected randomly in such a way that the whole field was
covered. The samples were collected from each treatment. The
surface debris at each sampling site was removed with Khurpi

or spade. The samples for each treatment were then collected
from selected sampling site with the help of the sampling tool
(Auger) and collected in a plastic bowl. These samples are
known as primary samples (Kulhare, 2011) [10]. The primary
samples of each treatment brought to the laboratory were then
air dried. Air dried samples were grinded and sieved for
uniform size and free of stone, soil aggregates less than 1 cm
(Singh et al., 1999) [18]. Small quantities of soil sample were
taken from well homogenized primary samples to make a
composite sample of the particular treatment. The composite
soil sample of each treatment sealed in polythene bags 6״x9״
with 0.13 mm thickness labeled with water proof inks were
then transferred to the laboratory for analysis (Pitard, 1987)
[17]
.
The soil analysis for macronutrients (N, P and K) was done
from the Soil Laboratory of Department of Soil Science and
Agricultural
Chemistry,
Jawaharlal
Nehru
Krishi
Vishwavidyalaya Jabalpur, M.P. Total N was estimated by the
micro-Kjeldahl method as per procedure suggested by AOAC
(1995). Available soil P was analyzed according to the
standard procedure of Olsen et al., (1954) [14]. The available
potassium i.e. exchangeable and water soluble potassium was
determined by extracting soil with neutral normal ammonium
acetate solution. The estimation of potassium was carried out
by flame photometer (Black, 1965) [3].
Results
The soil sampling was done thrice in each season i.e. one
month before fertilizer application, during growth period of
lac and after harvesting of lac. The results of the soil analysis
are presented in Table-1. In case of treatment T1, the pH of the
soil before fertilizer application was 6.36 while it was 7.04
and 6.53 during growth period and after harvesting of lac
respectively. The EC (dS m-1) of the soil was 0.1 before
fertilizer application while it was 0.21 and 0.15 during growth
period and after harvesting of lac crop respectively. The OC (g
kg-1) of the soil was 3.10 before fertilizer application while it
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was 2.87 and 2.36 during growth period and after harvesting
of lac crop respectively. The average Nitrogen in the soil was
235.5 before fertilizer application which went upto 246 during
the growth period of lac indicating the effect of fertilization
and then decreases to 230.5 after harvesting of lac crop. There
was 4.46 percent increase in the available Nitrogen in soil in
response to fertilizer application in treatment T1.
In case of treatment T2, the pH of the soil before fertilizer
application was 6.18 while it was 6.32 and 6.34 during growth
period and after harvesting of lac respectively. The EC (dS m1
) of the soil was 0.1 before fertilizer application while it was
0.1 and 0.1 during growth period and after harvesting of lac
crop respectively. The OC (g kg-1) of the soil was 2.72 before
fertilizer application while it was 2.69 and 2.53 during growth
period and after harvesting of lac crop respectively. The
average Nitrogen in the soil was 217 before fertilizer
application which increased to 235 during the growth period
of lac indicating the impact of fertilizer application while it
was 244.5 after harvesting of lac crop. The average
Phosphorous in the soil was 23.1 before fertilizer application
which went upto 30.45 during growth period of lac suggesting
mining and then decreased to 26.65 after harvesting of lac.
There were 8.29 and 31.82 percent increase in the available
Nitrogen and Phosphorous respectively after fertilizer
application in treatment T2.
In treatment T3, the pH of the soil before fertilizer application
was 6.23 while it was 6.21 and 6.07 during growth period and
after harvesting of lac respectively. The EC (dS m-1) of the
soil was 0.09 before fertilizer application while it was 0.08
and 0.12 during growth period and after harvesting of lac crop
respectively. The OC (g kg-1) of the soil was 2.57 before
fertilizer application while it was 3.08 and 2.88 during growth
period and after harvesting of lac crop respectively. The

average Nitrogen in the soil was 216.5 before fertilizer
application which increased to 253.5 during the growth period
of lac showing the effect of fertilizers application while it was
249 after harvesting of lac crop. The average Phosphorous in
the soil was 29.9 before fertilizer application while it was
27.75 and 14.95 during growth period and after harvesting of
lac respectively. The average Potassium in the soil was 240.5
before fertilizer application which went upto 283.5 during
growth period of the lac while it was 296.5 after harvesting of
the lac crop. There were 17.09 and 17.87 percent increase in
the available Nitrogen and Potassium respectively after
fertilizer application while Phosphorous showed a decline of
7.74 percent in the treatment T3.
In treatment T4, the pH of the soil before fertilizer application
was 6.48 while it was 6.40 and 6.06 during growth period and
after harvesting of lac respectively. The EC (dS m-1) of the
soil was 0.08 before fertilizer application while it was 0.08
and 0.24 during growth period and after harvesting of lac crop
respectively. The OC (g kg-1) of the soil was 2.53 before
fertilizer application while it was 2.46 and 3.15 during growth
period and after harvesting of lac crop respectively. The
average Nitrogen in the soil was 194 before fertilizer
application while it was 235.5 and 245.5 during the growth
period and after harvesting of lac crop. The average
Phosphorous in the soil was 24.9 before fertilizer application
which went down to 22.45 during growth period while it was
27.5 after harvesting of lac crop. The average Potassium in the
soil was 275 before fertilizer application which decreased to
268 during growth period of the lac while it was 273.5 after
harvesting of the lac crop. There was 10.91 and 2.61 percent
decrease in the available Phosphorous and Potassium in case
of control treatment while available Nitrogen showed 21.39
percent increase in case of T4.

Table 1: Soil sample analysis of the treatment plots
Treatments

T1
T2
T3
T4
After
Before
Growth
Before
Growth
After
Before
Growth
After
Before
Growth
After
harvesting
Particulars fertilizer period of
fertilizer period of harvesting fertilizer period of harvesting fertilizer period of harvesting
of lac crop
application lac crop
application lac crop of lac crop application lac crop of lac crop application lac crop of lac crop

pH
EC (dS m-1)
OC (g kg-1)
Av. N
Av. P
Av. K

6.36
0.10
3.10
235.50
20.95
244.50

7.04
0.21
2.87
246.00
25.45
232.50

6.53
0.15
2.36
230.50
28.80
268.50

6.18
0.10
2.72
217.00
23.10
254.00

6.32
0.10
2.69
235.00
30.45
250.00

6.34
0.10
2.53
244.50
26.65
277.00

Discussion
Nutrient availability, either due to soil nutrient concentration
or fertilization, affects nutrient distribution in plant tissues
(Grove et al., 1996). Fertilization alters the concentration of
Nitrogen, Phosphorous and Potassium. In the present
investigation, the average Nitrogen in all the treated plots
increased after fertilizer application. Similarly, the amount of
average Phosphorous also increased in response to application
of Phosphorous except in T3 that showed a slight decline
which may be due to higher demand of Phosphorus in those
plants that ultimately leads to its decline. The average
Potassium of the soil also increased which may be credited to
the application of the Potassium in treatment T3. In case of
treatment T4, the average Nitrogen of the soil during the

6.23
0.09
2.57
216.50
29.90
240.50

6.21
0.08
3.08
253.50
27.75
283.50

6.07
0.12
2.88
249.00
14.95
296.50

6.48
0.08
2.53
194.00
24.9
275.00

6.40
0.08
2.46
235.5
22.45
268.00

6.06
0.24
3.15
245.50
27.50
273.50

growth period of the lac showed an increase while the
Average Phosphorous and Potassium showed a decline during
the growth period of lac when compared to the average
Phosphorous and Potassium before fertilizer application which
may be a consequence of no fertilizer applied in case of
treatment T4. The increase in average available Nitrogen may
be due to soil organic matter additions, soil microorganism
activity and temperature and moisture level. Soil testing for
nitrogen has limited use because the nitrogen level constantly
changes in response to soil organic matter additions, soil
microorganism activity and temperature and moisture level
(Whiting et al., 2014) [19].
The mean pH value of soil in the study area at different time
periods of the soil analysis indicated that the soil was slightly
151
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acidic in nature except during the growth period of lac in
treatment T1 which was slightly alkaline. The major effect of
soil acidification on plants included the decline in nutrient
supply, increased concentration of metal ions in solution,
especially of aluminum, copper and manganese, which may be
toxic (Dorraji et al., 2010) [5]. The pH range in the present
case is conducive for the growth of a wide range of plants as
only at about pH values below 4.2 that the H+ ions in the soil
can stop or even reverse nutrient uptake by roots (Black,
1967) [4].
Total soluble salts were estimated from electrical conductivity
(EC) of aqueous soil extracts. Standard value of EC in soil are
Normal- less than 0.8 dsm-1, critical for salt tolerant crops1.6-2.5 dsm-1, Injurious to most crops- more than 2.5 dsm-1
(Jain et al., 2014) [7]. The EC value in the present case ranged
between 0.08 to 0.24 dSm-1 in different treatments which is
conducive for the normal growth of plants.
Soil organic carbon (OC) is one of the most important
constituents of soil due to its capability to affect plant growth
because of its nutrient and water holding capacity. The
organic carbon of soil in the present case ranged between 2.36
to 3.15 in different treatments at different time period of soil
sampling which is high range. Standard value of OC are lowless than 0.50, medium- 0.50- 0.75 and high- more than 0.75
(Jain et al., 2014) [7].
References
1. AOAC. Official methods of analysis. 16th edn.
Association of official analytical chemists, Washington,
DC, 1995.
2. Aziz AGN. Stimulatory effects of NPK fertilizers and
benzyl adenine on growth and chemical constituents of
Codiaeum variegatum L. plant. American- Eurasian
Journal of Agric. and Environ. Sci. 2007; 2(6):711-719.
3. Black CA. Methods of soil analysis Part I American Soc.
Agron. Inc. Publi. Madison Wisconsin USA, 1965.
4. Black CA. Soil-Plant Relationships, 2nd edition. Wiley,
New York, 1967.
5. Dorraji SS, Golchin A, Ahmadi S. Clean-Soil, Air, Water,
2010, 38:584.
6. Gogi MD, Arif JM, Asif M, Abdin Z, Bashir HM, Arshad
M, Khan AM, Abbas Q, Shahid RM, Anwar A. Impact of
nutrient management schedules on infestation of Bemisia
tabaci on and yield of non BT- cotton (Gossypium
hirsutum) under unsprayed conditions. Pakistan
Entomologist. 2012; 34(1):87-92.
7. Jain SA, Jagtap MS, Patel KP. Physico-chemical
characterization of farmland soil used in some villages of
Lunawada Taluka. Dist: Mahisagar (Gujarat). India.
International Journal of Scientific and Research
Publications. 2014; 4(3):1-5.
8. Kang BT, Juo ASR. Balanced phosphate fertilization in
humid West Africa. Phosphorus Agric. 1979; 76: 75-85.
9. Kang BT, Nangju D. Phosphorus response of cowpea,
Vigna unguiculata (L). Walp. Trop. Grain Legume Bull.
1983; 27:11-16.
10. Kulhare PS. Collection of representative soil sample, its
processing and handling in Laboratory. Laboratory
manual, Centre of advanced faculty training, Department
of Soil Science and Agricultural Chemistry, JNKVV,

Jabalpur, 2011, pp. 1-4.
11. Kutu FR, Deale W, Asiwe JAN. Assessment of maize and
dry bean productivity under different intercropping
systems and fertilizer regimes. Paper Accepted for
presentation at 9th International Conference of African
Crop Science Society, Cape Town, South Africa,
September, 2009.
12. Mc Guinness H. The importance of plant diversity and the
nutritional content of the diet on the population dynamics
of herbivorous insects. PhD Dissertation. Biology
Department, the University of Michigan, Ann Arbor, MI,
1987.
13. Mello MO, Filho MCS. Plant-insect interactions: an
evolutionary arms race between two distinct defense
mechanisms. Braz. J. Plant Physiol. 2002; 14(2):71-81.
14. Olsen SR, Cole CV, Watanabe FS, Dean LA. Estimation
of available Phosphorus in soils by extraction with
Sodium Bicarbonate. USDA Circ. 1954; 939:1-19.
15. Panda N, Khush GS. Host plant resistance to insects.
CAB International, Wallingford, 1995.
16. Paul B, Kumar S, Das A. Lac cultivation & their host
trees found in Bastar Forest Division. Plant Sciences
Feed. 2013; 3(1):8-12.
17. Pitard FF. Pierre Gy’s sampling theory and sampling
practice: heterogeneity and sampling, volume 1.CRC
Press. Boca Raton, FL, 1987.
18. Singh Dhyan, Chhonkar PK, Pande RN. Soil testing in
soil, plant, water analysis. Methods Manual IARI, ICAR,
New Delhi. 1999; 1:1-6.
19. Whiting D, Card A, Wilson C, Reeder J. Soil Tests.
Colorado State University, U. S. Department of
Agriculture and Colorado counties cooperating, 2014.
www.cmg.colosate.edu.

152

